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INTRODUCTION

In the volumes of this report devoted to the various modes of
transport, existing conditions are analyzed, problems identi-
fied, 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 decscribed 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
Lo ensure optimum efficiency.

In Chapter 3, the distribution of present and future transport
derand among modes is analyzed.

Charcer 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.



CHAPTER 1

COMPUTER APPLICATIONS TO
TRANSPORT SECTOR PLANNING



Chapter 1

COMPUTER APPLICATIONS TO TRANSPORT SECTOR PLANNING

1.1 INTRODUCTION

A set of data collection and classification procedures, comput-
€r programs, and data management systems have been developed
for the Comprehensive Transport Study. The entire set is in-
tended to analyze the various aspects of the transport sector
ln Syria as an integrated system comprising interrelated phys-
1cal 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 1is
pPresented 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 back-
ground 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.



SYRTRANS 1includes computer programs for each of the steps
identified in Figure 1.,2-1. Proarams include not only those
comprising the integrated multi-modal (i.e., encompassing
several mecdes 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-
~ly simulates actual conditions. This process is called model
calibration. The calibrated model 1is then run for future
years.

The basic structure of the SYRTRANS integrated transport model
follows the one illustrated in Figure 1.2.-1.

For a multi-moda! model such as SYKTRANS, one must decide in
which step of *he analysis the shares of each mode in trans-
porting goods «nd 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 ocb-
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
saticfactory 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 1s best placed between the trip distribution and tref-
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-mcdal

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 decisior-making processes. The selection of mode
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is made by individual users such as passengers Or shippers or,
sometimes, is directed to users by the Government. But the
selection of routes is usually made not by users but by opera-
tors such as truckers, the railway, anZ bus companies. Criteria
used for each process may be very different. This separation
of criteria has frequently been overlooked in the past model
building in order to facilitate the dtilization of a single set
of criteria for both the modal split and the route selection.
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-
gated to a certain level since it is simply not feasible to
analyze individual trip makers separately.

Criteria for such aggregation (or subdivision) are explained in
Volume II, Chapter 6. For this study, 58 zones within Syria
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
submodels can be developed to identify the interrelationships
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
of commodities in each zone, which in turn must be related to
the performance of the national economy.

1-4
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A model of the national cconomy was ieveloped for Syria. Pro-
jections of production, consumption, 1mporct, and export levels
for 51 commoditizs were nade within the framework set hy  the
national macroeconomnic model. These are descriced 1n Volume
II, <Chapter 4, The estimation of commodity rovements by zone
that tollows the above process 1s shown 1n Chopter 3 ot this
volume.

Im the case of rassenaer traffic, trip qeneratico. roelotes o
the general 1evel of wealth and the cost of transpocrt relative
to the cosc of other activities. Details of the projected

passendger movements are shown 1in Section 3.3 ot Chapter 3 of
thils volume.

Trip Distribution

Choice Q{ Model

There are two types of trip distribution methods: the behavior-
al model method and the present pattern method. The former
attempts to cimulate the select-ion of a destination for each
oriyin. It assumes the existence of a universal rule which ail

subject trips follow. The Gravity model 1is typical of this
type.

An advantage of this method i¢ that 1t can gensrate trips be-
tween origin and destination (O . D) pairs where no trarific
Dresently oxists, Therefore, 1t can be a useful tool to pre-

dict trips to and trom new suburban development areas 1in the
context of an urban transport study.

Howevery, 1n the context of natinonal transport, this assumption
of a universal rule can bhavdly apply . Certailn commodities are
transported [rom certain zones to certain onther zones for par-
ticular reasons svecifilc to cach movement.  This is pvarticular-
ly true 1n Syria, where concentration of people and industry in
@ nuinber of  sparsely located centers is consplcucus. And the
trend 1s tor more concentration. In such 1Instances 1t 1s more
appropriate to look inte the nature of particular trafilc nove-
ments  than to treat  the country as a spatilaltly homogeneouns
antty,

't was decided that the present pattern method tor crip distri-
bution would be used for this step. The tuture tvip distri-
bution pattern is predicted as changes from the cgisting pat-
tern.

An cbvious problem with any of the present pattern trip distri-
bution methods is  that they “redict future tratfic at zero
wherever there 15 no tratfic @ present. This problep can be
solved, bhowever, by simply mociiyving the t-ase-vear matrix be-—
fore expunsion at places in tne cxisting matrix where tuture
trattic 15 expected to take place.



The Fratar method has been proved to be the most efficient
computational method to obtain the future trip origin and
destination matrix from the existing trip O & D matrix and
growth factors of zonal trip production and attraction.

Perceivei_iEiﬂwCosts

Perceived Ooerator Cost Model

It is the coste percelved by operators that determine routes
between oriains and oot aations., In the case of automobiles,
the operators and users are often the same people, but 1n the
other modes, operators and users arc normally different.

1n general terms,

OPC = PVOC + TOLL + 'TNC
where OPC is the opcrator percelved cost,

PVOC is the perceived vehicle operating cost,

TOLL is the toll charge. it applicable, and

T™C is the time cost.
For each type of vehicle used in each mode, OPC can be computed
for each link of the network from characteristic properties
assoclatrd with the link.
For the vurpose of simulating tice route selection, NPC does not
need to be precise. In the absence of toll charges and closely
competing rautes within ecach mode, travel time can be used as
the route selectlon crlterion within each mode. In this study
link travel times have been used.
A model ot link travel time for road-golng vehicles 1s de-
scribed in detail in Volume 1V, Appendix 6.7, of the Final

Phase I Report.

Percelved Uscr Cost Model

The perceived user cost (PUC) is one of the major factors af-
fecting the selection of a mode for each particular trip from
an oriqin to a destination.

The PUC can be expressed as follows:

PUC = OPC + TMC + PIC + L5C

where OPC is the out-of-pocket cost to the user,






The following networks are represented mathematically in Phase
I:

Rcad network (Network type 1)
Rail network (Network type 2)
Alr network (Network type 4)

Details of representations of each network are presented 1in
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
1s posslble to determine routes which trip makers are likely to
take between any orilgir ana destination.

When possible routes are many and differences among them are
slight, such as 1n 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 chooce
rultiple routeo in a2 probabilichtic manner.

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

The alqgorithm adopted in this study for the route-bullding 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 1s buillt up by searching pertinent node num-
bers 1n the link cost table and the tree table and by comparing
the sums of travel time from the oriqgin to the subiject nodes.

A great number of searching operatlions are involved. In order
to expedite the searching process, a combination of bilnary
search, 1ndexing, and order chain techniques are used for this
study. Because of the combined application of these three

techniques, the Consultants' minimum path tree-building program
is very efficient,

Traffic Assignment

Stratified Traffic Assignment

It is not appropriate to estimate the number of transport ve-
hicles required for each origin and destination pair, since

1-9
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not only tracxs or roadways bat also vehicles may be shared by
trips of diffsrent oriains and destinations o4 at least vartly
the same rcoutes. Traffic should [1rst be assianed to a network
on the basis of number of persons or commodlty tonnage.

In SYRTRANS, the O & D tables, five passenger types and four
commodity tvpes, are separately assianed to three nrodal net-
works,

Tratfic volumes for each oriqgin and destination palr are as-—
signed to links constituting the minimum cost pathe connecting

each oriqgin and destination. o sercond or third hoest routes
are consldered within a modal network, that i1s, cthe ase:anment
1s made on the 9asis of all or nothindg, For the analysis of
the Syrian nat onal cransport  networe,  taring  1nto  acoount

multiple routes for cach origin and desvinatlion cannct be jus-

tifi1ed considering the amount of ettort necessary o do 50 and
the likely results.,

Traffic volumes In terms o7 numbers of persons or tonnaqges are
accumulated for cach link until all origin-destination tables

are exhausted. The resulting link records show locaded links.

Vehicular “raftic Conversion

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

Vehicle load factors are estimated for each vehicle type and
f.ar each trip type 1n each mode., For the rail mode, averaqe
train characteristics have been developed 1ncluding load fac-
tors, For the road mode, vehicular traffic volume by several
composite vehicle types is further converted into equlvalent
PCUs (Passenger Cuar Units) in order to facilitate a volume-ca-
paclty analysis,

Model Walxbrjtjgg

Whether the  computer model correctly sinulates the actual
transport syster or not can be tested by means of applylng the
rodel tor o base year for which actual traific volumes are
known. 1. di'feronces between the actual and the model are
significanc, underlyling roasons are investigated, and adijust-
ments on o origin and destination tables and link impedances are
made whercover Justified until sinulated traffic converges with-
1n a reasonable range ot actual tratftic.,

For the rail mode the calibration is never a real problem since

origin and destination data for the base year are accurate and
trattfic is long distance on very limited routes.

1
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For the road mode, however, simulated traffilic volumes are often
smaller than the actual because the simulated trattic 15 only
that rmovina between Manatik and does not 1nclude traffic
originating and ending in the same Mantixa. The latter 1is
called local trattic.

In Syria there are a nurber ot road links on which little local
tratfic is ¢xpected.  Fifteen such links were chosen Jas control
links against which the road transport model was calibrated.
For each road linv the difference between the actual graffic
and counts aui the calibrated model results of inter-Mantika
traffic as: 1gnment for the base year (1979) was defined as the
local tratiic.

For the ‘utare vears, local traftic was increascd by local
traffic arowtii factors developed for each Mohafaza and added to
the assigned trafiic volumes of the inter-Mantika traffic
assignmpent model.

Operating Conditions and Costs

When tratfic volumes on each link are obtailned by the traffic
assignment step, it is possible to estimate operating
conditions and costs of transport facilities under such traffic
loads.

For a given sct of physical characteristics and operational
practices of a transport link, operating speed, travel time,
and operating costs are estimated. For the road mode, a
detailed vehicle speed and travel time model was cdeveloped.
The model 15 described in some detail in Volume IV, Appendices
6.5 and 6.6, It computes vehicle operating speeds and delays
for cach road link from the analytical description of road
characteristics as presented 1n the next section. Operating
specds ana delays are estimated tor tour vehicle types - cars,
pickup trucks, burses, and trucks - and welghted averaqe link
travel times arc computed for each link. These welghted aver-
age link travel times are usced for finding the shortest paths
in the road network. Bffects of traffic are not considered for
the initial eostimates betore the traffic assignrent.,  After the
traffic assignmeat, adijustments of speed and travel time are
made taking into account reductions in average speed due to
traffic 1nteraction.

For the road mode o detailled vebicle operatinag cost model was
developed. The discussions on the derivation of unit costs and
cost changes are vresented in Volume IV, Chapter 6. The nmedel
takes the link characteristics data and the unit cost data and
computes vehilcle operacing costs for eilight vehicle types on
each link. The model also takes 1into account the cost increas-
es due to traffic interactions.

1-11



For the rail mode, operating speeds were estimated maini,; on
the basis of train time schedules for e2ch line. A simple
operating cos: model was established.

Inves+..ent Costs

The cost of providing a transport facility depends upon, among
other things, the type of facility, the level of traffic expec-
ted to use 1t, and the environment. For a given set of facility
types and surrounding environment, such costs can be estimated
as a function of traftic.

For the road mode, two computer models were developed tor this
purpose, onc for highwavy hbetterment and maintenance and one tor
road vehicle tleet expansion. The hiqghway pettermoent and main-
tenance cost model compares physical properties of  cach road
seqgment against a sct of standards which are qiven for cach of
several different traffic levels.

Tratiic volumes on each road segment arc updated for cach year,
matching with the results of the traffic assignment model. Road
surtace conditicons are updated for each year in accordance with
a highway deterioration model. When certain conditions arve
met, the model determines the necessary action, resurfacing or
widening, and calculates estimated costs tor ecach betterment
operation. Maintenance costs are also calculated as o function
of traftic volune and voad type.  The immediate results of this
nodel are  year-by-year estimates  of highway betterment and
maintenance costs for each road seqmrent,

The vehicole fleet expansion model estimates additional numbers
ot vehicles for eight vehicle types tor each year, and subse-
quently che yearly investments in vehicle fleeot cxpansion that
are requived to satisty total annua vehicle-kilometers given
by the tratftic assiqgnment model.

Scrapping of  obsolete vehicles is taken 1nto account in the
Process.

Die to the large number of road scqments which must be treated
separvately, computerizing the investment and maintenance cost
estimation 18 of great value. For the rail mode, however, in-
vestment and raintenance costs should be computed by manual
methods.,

Economic Evaluation

On one hand, the total vehicle operating costs are calculated
for the base year case and for the alternative improvement
assumption. The di“ference in cost between the two cases, cost
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savings, 1s reqgavded as the benefit. On the other hand,
required investments including facility construction and
improvements and vehicle fleet expansion are estimatced, and
they are regarded as costs. Benefits are calculated for
several tarqget years, and benefits for 1ntermediate years are
obtained Ly 1nterpolation or are directly calculated vyear by
year in the case of the road mode. Year-by-year costs are also
estimated,

Once tne stream of annual bhenefits and costs 1s obtained, the
followinag ecvaluation indicators arc computed: the net prescnt
value (NPV), the economic rate ot return (ERR), and the first

year benctit (I'YB). Definitions ot such indicators and thelr
use arc given in Chapter 3 of Volume VII of the Finatl Phase T
Report. A computer program has been developed to perform the

above functions of computing NPV, BERK, and ©'YB f{or a qiven two
sets of operating costs and investment cost stream for the base
case and the altornative casc.

For the road mode, a network economic evaluation model has been
developed by combining the vehlicle operating cost model and the
investment /maintenance cost model. It evaluates economlic worth
of the highway betterment and maintenance program for each road
segment hv producing cost and benefit streams trom 1979 through
2020 and calculates benefit/cost ratios. Projects are automati-
cally screencd by the FYB critecrion. The model also produces
total road system benetfit and cost streams that are then used
as an input to the total system (road and rail combined) eval-
uation proqgram. The last program has been developed to evalu-
ate the cccnonically optimum modal split between two modes.

System Analysis and Programs

For this study more than 50 FORTRAN programs have been devel-
oped for the SYRTRANS computer simulation model.

Broadly, there are 12 steps in running the contire SYRTRANS
model that the Consultants have developed. These are 11llus-
trated 1n Fiquve 1.2-2. Table 1.2-1 lists major computer pro-
grams and thelr functions classified by the analysis steps.
Detalls of the SYRTRANS computer program package are being
provided to the Government in a separite v lume titled "SYR-
TRANS and bata Bank Users Guide."

1.2.2 Description of Existing 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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Table 1.2-1

MAJCR PROGRAMS OF SYRTRANS COMPUTER MODEL

Analysis Program
Step Name Function
1 CHK80D General purpose raw data file
validity check.
STAT2D General purpose two-dimensional
classification and statistics.
TRKLOD Truck loading statistics.
AXDIST Axle load distribution statistics.
RODMXG Road O & 1 survey matrix generation.
TRKMXG Truck ticket survey matrix
generation.
RALMXG Rail C & D matrix generation.
Matrix These are used in Steps 1, 4, 5, 6, 7,

Programs and 8.

MXGNRS Direct matrix generation.
MXMODF Matrix modification.
MXFACT Matrix factoring.
MXDIVD Matrix division.
MXADDT Matrix addition and subtraction.
MXMNPL Matrix arithmetic.
MXSIMM Matrix symmetricalization.
MXPRNT Matrix printing.

2 NETBLD Network file generation.
NETCHK Network file validity check.
LKIMPD Network link impedance model.

TREBLDS Minimum impedance path tree building.
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Analysis

SteE .

Table 1.2-1 (Continued)

MAJOR PROGRAMS OF SYRTRANS COMPUTER MODEL

Program

Name Function

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

NTINVN Network inventory printing.

TRPRNT Minimum path tree printing.

RDSTAT Road invento y statistics for secondary
roads.

PRDSTA Road 1nventory statistics for primary
roads.

COMMODF Zonal commodity production/consumption
model.

COMCONVERT Zonal commodity surplus/deficit.

COMCOMBINE Zonal commodity group surplus/deficit.

COMPRINT Zonal surplus/deficit table printing.

COMRAT Zonal commodity surplus/deficit growth
factor calculations.

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

PASGRW Zonal passenger trip growth model.

PAXSPLIT Passenger traffic modal split model.

SPLITF Modal split matrix conversion.

ANASGN?2 All or nothing traffic assignment.

LKVOLM?2 Conversions of link traffic from
number of passengers and commodity
tonnages to number of vehicles or
trains.

NTPRNT Printing of loaded network.
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Analysis

Steg
10

11

Table 1.2-1 (Continued)

MAJOR PROGRAMS OF SYRTRANS COMPUTER MODEL

Program

Name Function

PTRFND Road inventory and loaded network file

merging.

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

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

RANKNG Ranking of road betterment projects by
B/C ratios.

PRESETV Net present values and B/C ratios for a
project evaluation.

TOTCOSTS Discounted total system costs of two-
mode system.

ECONANAL 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 >inks of the railway lines but
also transfer links to and from roads and links of access roads
to and from zonal centroids. 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 computatiors exogenously, but, could be
applied as the network becomes more complic.ed.

1.2.3 Transport System Loading arJ Performance

Vehicle Utilization

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 along with their proportion-
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ate shares 1n transporting peopls and qgoods, their average load
factors, and annual kilometerage per vehicle, These vehilcle
utilization 1ndicators glve, in turn, numbers of wvehicles
required to transport a gqiven amourt of passengers Or
commoditics.

Road Transport

The Consultants' -—oad transport origin and destination surveys
produced the vehicle utilization 1indicators shown in Tables
1.2-2 through 1.2-4. A significant percentage of passengers
were transported bv pickups and a sizeable portion of pass’ ~-
gers wore tranaported by trucks, indicating the multiourpose
asage of  such joods—tranc orting vehicles. The rogulred nun-
Lors of  truckz should Lo determined by commodity  trar-port
demand. similarly, although a certain small amcunt or o coran may
be accounted tor by pickups, the amount ot plosup traffic
should be ‘otermined by passcenger transport demanc since pick-
ups are and will continue to be used primarily for passenger
transport.

It is clear that the higher the value wper unit welght of a

commodity, the lower the load of trucks carrying 1t. In all
commodity qgroups, however, overall average loadings of trucks
on roads are rather low. This results from the fact that a

high percentage, voughly 50 percent, ot the trucks on the road
are runnin~s without any cavgo. This high percentage oi waste-
ful empty .ucks on the road suggests that a significant reduc-
tion ir road transport costs may be possible by manadgerial im=
vrovements without major 1lnvestments. If the vercentage of
empty trucks on the road could be reduced to 40 percent, all
other factors being equal, the total direct transport ccst in
terms of vehicle operating costs would be reduced by 20 per-
cent.

Anotner possible source of road transport cost reduction 1s the
change in tle vehicle fleet, particularly the fqrowth of combi-
nation-type trucke.

By utilizing more of the larger vehicles with lower ton-kilo-
meter costs, the overall average ton-kilometer cost can be
reduced.

The Consultants projected future truck fleet composition 1n
Syria bhased 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-
ties amonqg different vehicle types and the overall load factors
of each vehicle type for the target years of 1985 and 2000,
The results are summarized in Tables 1.2-5 and 1.2-6.

For passenger-carrying vehicles, numbers of passengers were
estimated tor each vehicle type as explained in Chapter 3 of
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DISTRIBUTION OF PASSENGERS AND LOAD FACTORS

Table 1.2-2

BY VEHICLE TYPE - 1979

Distribution
(in percent)

Load Factor
(1n passengers)

Vehicle Type

Passenger T2 Pickup Micro Regular Truck
Car . . Bus Bus
34.8 21.0 13.4 9.6 13.4 7.8
3.4 4.2 1.8 13.5 37.3 1.0
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Table 1.2-3

DISTRIBUTION OF TONNAGES OF CCMMODITIES BY VEHICLE TYPE - 1979
(in percent)
Vehicle Type
Commodity Pass. Taxi Pickup Micro Fegular 2-axle 3-axle Combination
Group Cars Buses Buses Trucks Trucks Trucks
A G 0 0.9 0 0 36.6 11.1 51.3
B 0 0 4.73 0 0 36.0 22.9 36.4
C 0 0 4.65 0 0 23.1 20.2 52.0
Table 1.2-4
AVERAGE LOADINC PER VEHICLE BY VEHICLE TYPE - 1979
(in tor:.s)
Vehicle Type
Commodity Pass. Taxi Pickup Micro Regular Z2Z-axle 3-axle Combination
Group Cars Buses Buses Trucks Trucks Trucks
A Loaded 0 0 0.92 0 0 7.6 19.3 24.7
All - - - - - 4.35 10.1 12.9
B Loaded 0 0 1.18 0 0 5.9 21.8 20.4
All - - - - - 3.38 11.4 10.7
C Loaded 0 0 0.76 0 0 4.5 11.9 15.2
All - - - - - 2.58 6.20 8.0
Source: Consultants’'

Origin and Destination Survey.



Table 1.2-5

PROJECTED GOODS TRANSPORT VEHICLE SHAKES AND
QVERALL LOADING FOF YEAFR 1985

rr

Venhizle Tyre

Pickup < Axle 3 Axle Combination
Truck Truck Truck
I. Distribution of Commodity Tonnage by Vehicle TIype (in percent)
Commodity
Bulk 0.9 34,2 12.1 52.8
Intermediate 4.5 33.8 24.4 37.3
High Vvalue 4.5 22.1 20.9 52.5

IT. Overall Average Loading per Vehicle (in tons)

Commodity

Bulk 0.92 4.35 10.1 12.9

Intermediate 1.18 3.38 11.4 10.7

ftigh vValue 0.76 2.58 6.2 8.0
Source: Consultants' estimates.
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Table 1,2-0

PROJECTED GULODS TRANSPORT VEHICLE SHARES AND
OVERALL LOADING FOR YEAR 2000

Vehic! . Tvpe
Pickups 2 Axle 3 Aaxle Combination
Truck Truck Truck

I. Distribution of Commodity Tonnage 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 Vvalue 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 B.2
Source: Consultants' estimates.
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this volure, and numbers of vehicles were estimated by applving

load factors which were assumed to remain at the present level.

Other 1mportant indicators of vehicle utilization are the
annual kilometeraqge per venicle and the vehicle scrappage rate.
For a given total ot vehlcle~kilometers, these two factors
determine the necessary additional vehicle flect. Table 1.2-7
summarlzes the annual xllometerage per vehlcle. It should be
noted trnat annual per-vehicle-kilometerage ti1gures  shown In
this table are only applicable to inter-zonal trips and arc not
total kilometervages of sehicles in a year. Passenger cars and
pickups, therefore, show low kllometerages since they are pri-
marily used within orban areas or in short distances. As ur-
banization procecded and car ownership increased, the .veraqge
annual rilopeterage of passenger cars used in Crossing Mantika
borders would becore even less., On the other hand, annual
Kilometvrages of goods transport vehicles would increase as the
efficiency of trucking operations improved from the present low
level., As oshown 1n the table, the Consultants' estimates of
future per vehicle annual kilometerages reflect such consider-

atlions.

‘e

Rallwavs

The basic unit of rallway operation 1is the train, one or two
locomotives nulling a certain number of cars. Passenger and
freight trains are differentiated. Certain types of freight
cars can be used only for a specific type of cargo. For exam-
ple, fuel tank care cannot normally be loaded on tiie return
trip. Jurs Jdesigred to carry phosphate will not be loaded on
the way back to the phosphate mine from the port or the terti-
lizev plant. As a result, trains are needed to haul back empty
cars as well. The overall averaqe load for trains, therefore,
1s consilderanly lower than that for loaded trains.

The Consultants!' estimates for average load factors of railway
trains are shown in Table 1.2-8. For reasons discussed in
detail 1in Volume III, some future improvements over current
load factors are assuned.

Annual kilometerages of rallway 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 netwocrk 1s discussed
in Section 1.2.2. Vehicle performance measures were related %o
such network characteristics.

—
I
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Table

1.2-7

VEHICLE FLEET FACTORS

Vehicle Type
fass— Taxi Pickup Micro- Bus 2 Axle 3 Axle Combi-
enger Bus Truck Truck nation
Car Truck
1979 Vehicle Fleet
in 000's 54.9 20.9 81.3 3.8 4.8 25.1 2.5 3.4
1979 Interzonal
Vehicle~Kms 1in
Milliens 545.4 518.2 287.5 270.1 142.1 531.6 100.2 229.8
1979 Annual Inter-
zonal Trip-Kms per
Vehicle in Km 9935 24793 3540 71080 29596 21179 40078 67578
Projected Annual
Interzonal Trip-
Km per vzhicle
1985 9370 25000 3540 71000 30000 23000 44000 70000
2000 8100 25000 354¢u 71000 30000 26000 49000 72000
Source: Consultants' estimates.
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Table 1.2-8

AVERAGE LOAD FACTORS - CFS RAILWAY

1979

Actual Jjﬁti 2000
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 150 256
Phosriates 820 820
Source: CFs records and Consultants' estimates.

Locomotive-hauled services.

Ordinary freight services.

Table 1,2-9

ROLLING STOCK REQUIREMENTS TO 2000

19g1-85' 1986-90  1991-95 1996-2000
Main-Line Locomotives 50 35 60 39
Shunting Locomotives 20 15 15 15
Cocaches 300 210 215 118
wWagons 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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Vehicle Type

Passenger Car
Taxi

Pickup

Micro Bus
Regular Bus
2-axle Truck
3-axle Truck

Combination Truck

Note: On level tangent class A road.

factors in other than ideal conditions.

BASIC DIRECT ECONOMIC VEHICLE OPERATIN(: COSTS

Tabie 1.2-10

(Syrian pounds/veh-kn)

Base Motor Engine Tires
Speed Fuel 0il &
Tubes
(kph) (5P) (SP) (SP)
80 0.159 0.013 0.016
80 0.1638 0.014 0.016
80 0.273 0.010 0.011
72 0.194 0.013 0.018
72 0.276 0.022 0.101
72 0.222 0.024 0.128
72 0.256 0.027 0.192
72 0.305 0.027 0.350

Mainte- Drivers
nance Wage
(SP) (SP)
0.055 -
0.050 0.198
0.046 0.365
0.124 0.295
0.377 0.576
0.171 0.226
0.225 0.235
0.252 0.564

Total

(SP)

0.243
0.446
0.705
0.644
1.352
0.781
0.935
1.498

See Volume IV Chapter 6 for cost increase



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 1V. Com-
bining the results of this analysis and the analytical repre-
sentation of the road network, a computerized model of opera-
ting costs of vebicles 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 1s estimated by applying the vehicle operating speed
model described before, Basic vehicle operating costs are

determined in terms of VOC on a level tangent, paved road at
that average operating speed. Then the model adds incremental
costs caused 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 bhasic vehicle operating costs., Components of basic oper-
ating costs are only those of a variable nature, such as fuel
and o1l consumption, wear and tear of tires and tubes, malinte-
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-
pPressed 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 1into 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 1in
the model. Detailed discussion of the deviation of such daca

is presented in Volume 1V, Chapter 6 and its related appen-
dices.



increases to the basic operating cost. These percentaqge fig-
ures are called Delta L[ factors, since they can be regarded as
percentage increases in effective road length per unit length
(Delta L), with the unit operating cost being set at the basic
cost under ideal conditions.

Cost increases due to grades and rougher surtace types and con=
ditions arc represented in Delta L factors for the different
speed levels for each of rour vehicle types.

Cost increases due to curves and side frictions (e.g., inter—
sections) arc represented by cost lncreases due to speed change
cycles. Treating the effect of curves as one of speed change
cycles may seem to be a gross approximation. A comparison of
cost ir.-rease estimates in both cases proved 1t to be justi-
fied.

Cost increases due to interaction of opposing traffic on narrow
roads were also counted as increases caused by speed change
cycles.

As the traffic volume becomes higher, the average operating
speed of vehicles in the tratfic stream goes down. A number of
curves have been developed to represent such relationships;
they are shown in the Hilghway Capacity Manual of 1965 by the
American Association of State Highway Officials. A simple
model of traffic congestion was used in this study. It assumed
a bottom congestion speed of 9 killometers per hour and a linear
speed reduction of 50 percent from free-flow condition to an
at-capacity condition.

This reduction 1n the average operating speed 1is the result of
numerous adjustments of speed by the driver affected by other
vehicles in the traffic stream, and it results 1n increases 1n
vehicle operating costs. Actual plans of submodels and values
of Delta I, factors associated with each of the above-mentioned
cost increasc factors are presented in the Final Phase I Report
in Volume 1V, Chapter 6 and accompanying appendices.

Railway Train Operating Speeds and Costs

Station~-to-station travel time (or overall average speed) of
railway trains on the Syrian railway network 1is more the result
of operational practices than physical characteristics of the
railway links. Therefore, overall average speeds as determined
by the current time schedules of the CFS and CFH were used for
analysis. They arc shown in Table 1l.z-11.

Railway cost data are not availlable for the CFS which warrants
the development of a detailed railway operating cost model. For
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-Homs Il-Lebanese Rorder 25 60 25 80
4 Homs II-Damascuas 60 60 80 80
5 Homs II-Tartous 45 45 70 70
6. Mhine-Tadmur 60 60 80 -
7 Midan Tkbis-Aleppo 30 30 40 40
8 beir Ez Zor-Albu Kamal - 60 - 30
9 Deir Ez Zor-Al Kamishli 60 60 80 80
0. Turkish Border-al Kamishli-

Iraqli Border 40 40 50 50
11. Lattakia~-Tartous - 60 - 80
2. Tadmur-Albu Kamal -~ 60 - 80
CFH,
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 -
0. Damascus-Amman - 60 - 80
Source: Consultants' estimates and CFS data.
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Table 1.2-12

ECONOMIC/FINANCIAL COSTS PER TRAIN-KILOMETER 1985
(1n Syrian jpounds)

Froerght Passengoe!
Component 1979 Prioen 1900 Prices 1979 Prices 1980 Prices
Fin. Floon. Fin. Ibcon. Fin. Foeon. 'in, Econ.
Movement 6.0 PR IS 11.9 6.0 8.4 9.3 11.1
Nonmovement 9.4 9.8 14.2 14,2 7.4 7.4 10.5 10.5
Folling stock
depreciation 3.8 3.8 4.3 4.3 2.7 2.7 3.0 3.0

Folling stock
12% return 11.7 1.7 13.4 13.4 6,7 6.7 7.6 7.6
4

Total cost 32.2 34.3 41.7 43.8 23, -25.2 30.4 32.2
Cost 1in plasters .
per net ton/passenger

kilometer 8.1 8.6 10.4 10.9 5.9 6.3 7.6 8.0

Source: Consultants estimates.

Financial.

Nota: Fin.

Econ. = Economic.



Certain pevcentages of these average costs were assumed to be
variable with respect to traffic volume, and marginal costs,
Such as cost increases or decreases due to changes 1n traffic

levels, were cstimated. Details of the analysis of railway
operatirg costis for the CFS are presented in Volume 111, Chap-
ters A-6 and A-7, Because different traffic levels reguire

different system operations, marginal costs of railway opera-
tions cannot be considered stable over a wide range of tratfic

levels, The rallroad operating costs are shown in Table
1.2-12.

1.2.5 ‘Future Transport Demand

Total Demand

Commedity Traffic

For non-transit traffic, future transport demand has been esti-
mated on the basis of changes in zonal commodity surpluses and
deficits. More specificslly, zonal commodity surpluses and
deficits have been estiam.ced for the years 1985 and 2000 and
aggregated into threce < t jories. Comparisons have heen made
between zonal surpluses and deficits in 1979 and in future
vyears. Three cases have heen differentiated.

First, when o surplus or deficit exlsts for a zone in 1979 and
In the tuture years, the ratio of the surpluses or deficits for
the two years is taken as the growth factor or triv product-on
Or attraction ftfor that zone. Where no zonal surpluses nr defi-
cits, or very low levels, are estimated i or the future vyear,
with & resulting growth factor (multiviier) or a very iow val-
ue, a minimum qrowth factor of 0.3 was assumed.

Second, where no zonal surplus or deficit is estimated for the
present but a significant amount is expected tor 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 cstimated for either
the present or future vyear, the qgrowth factor 1is set at the
same vilue as the ratio of the totals of zonal surpluses or
deficits over all zones for the two years, on the grounds that
pure transshipment would grow at the same level as the overall
qrowth,

The threo aggregated base year commodity O & D tables were ex-
panded by means of the Fratar method with the zonal surplus or
deficit growth factors as zonal trip growth factors. Adjust-
ments were made to the base year O & 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 O & D tables are available in the
Consultants' offices in the form of computer printouts.,
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1.3 NATIONAL TRANSPORT DATA BANK

1.3.1 General

Definition

A data bank 1s defined as a complex of 1information on one
sector - here the transport sector. At this level of defini-
tion, a data bank could range from a collection of technical
maqazines to highly sophisticated computerized alrline reser-
vation systems, There are therefore some 1mplicit charac-
teristics 1n the concept of data bhank:

- The data bank 1s organized, 1.7., the logical and func-
tional relationships along data 1tems are defined from the
beginning and the data collected and stored accordingly.

- The data can be always updated to the latest situatlon.

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

- The data are accessible to the most ‘requently used
computer prodqgrams (compatibility with programminiy languages).

- The data can be retricved 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 programs they are used for, The
sources and methods for collecting data are indicated.

- The reqularity, frequencies, and procedures for updat-
ing are defined and describea.

-~ The units of measurement, accuracy, and coding instruc-
tions for data are 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 1s avail-
able for retrieving data and generally administering the data
bank. This 1ncludes procedures for preparing adequate infor-
mation outputs.
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- Redundancy of data is kept to the necessary minimunm.

In simple terms, a data bank in tne transport =ector should he
regarded as a systern that receilves data from the pe.tinent
agenries, that processes these data 1n ways that are useful for
trans/~ort operations and plannina purposes, ard that provides
Information developed from the processed data ready tor use by
transport planners, policy makers, and decision makers., The
completed data bark would consist of the following major
elements:

- an organized set of procedures for developing and
updating the data base,

- an organized set of date veady 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 1is
presently characterized by some universal aspects:

- There 1s a growing need for information.
- Planning tasks grow more and more complex.
- Standards improve.

- There 1s an information avalanche.

- The quantity of technical information doubles every ten

- Information travels much faster now than it used to.

- The cxXcess 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 1s repeated.
- Information 15 available but cannot be found.
The conscguences of this situation are frequently:

- There are too many separate data files.
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- There 1s 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 availlable to one user - no ex-
change occurs.

- Data files become data cemeterics.

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

The centralized collection and storage of data in an organized
data hank 1s qgenerally the only way to cope with such a situa-
tion.

Situation in Syria

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

- Dbata gaps. Important data, like tratfic accident data
or rural road i1nventories, do not exist.

- Inconsistent data. Because ot different collection
techniques, data about the same subject are widely different.
For 1instance, 1import data of the Central Bureau of Statistics
differ widely {rom port statistics,

- oseatter data.  Dbata relevant tor transport planning are
scattercd among several agencics. It requires a deep knowledge
of the situation and much time to locate the data source.

- Unorganized data. Data are avallable but are not opti-
mally filed and are trequently untormated and without any
directory or cross reterencing. Cften, to tind one particular
data 1tem or set, one must know "the riqght person, "

- 0Old data. The availlable data are sometimes so obvi-
ously old as to be of no relevance but are kept neverthe-
less. Sometimes data do not reflect the latest changes.

The rcasons for this sltuation are mainly to be found in the
multitude of independent public agencies and private operators
involved with the transport scctor. There are 9 ministries  Ad
23 other Government organizations 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 with freignt transport on roads and an even hlgher
number of uus, microuus, and service taxi operatceors (most of
the latter ure just one-vehicle operators).

The Cencral Rureau of Storistics (CBS), which alone has the
necessary leagislative powec to collect data from almost all
these sources, does not qive the transport sector adequate
welaght in 1ts publications.

The manpower, oftfice space, and tunding problems of the Minis-

try of  Transrort  and  the State Planning Commissior are  too
severe Loy the organlzatlions to act consistently as a central
data agency. Lherthier  of  these agencies has electronic

data-processing capabilities.

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

- Trere 1s gernerally a readiness, espccially with public
agencies, to share data.

- Basic statistics that are of interest to the transport
sector, such as demoqgraphic statistics and national accounts,
are collected to a falr extent with up-to-date techniques by
CBS and are processsd and summarized yearly in the statistical
abstractes.,

- The Consultants have collected a great deal of data for
the present study and have checked, revised, and updated exist-
ing data, including those contained In previous studies related
to the transport soector, Most data were formalized, quanti-
fied, coded, and transtorred onto o¢lectronic storaqge devices.
Forecast data Up to the vear 2000 were aleo gqeneratod,

- A minlcornputer will be avallable to the Government from
mid-October 1ys0, Syrians have been trained in computer basics
dnd  proarvamiing g owe 1} on o computerized transport planning
technigques, and their training 1s oxpected to continue.

Advantage ot g Transport bata Rank

several aspects  of transpoart planning could be made ecasler,
faster, more accurate, and more reliable by an efficient data
bank, which would ave the following alvantages:

= The avarlability  of comprehensive data, 1.e., data
allowing the consideration of the transport system as a whole,
makes it possible to ascesgs present and forecast future trans-
port demand, anticipate bottlenecks, analyze and ecvaluate
alternative proposals, prepare plans and policies, and other-
wise aid in the development of solutions to existing and likely
future transport problems.
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A) Provide the necessary 1nput data for running the programs of
SYRTRANS model, that is, for preparing the whole or part of the
forecasts and cconomic and financial evaluations pertormed by
this riodel.

such & repetition should take Place 1t unexpected developments
occur and to test the impact of differing policy decisions.
Pata ot this kind must conform to the requlrements ot SYRTRANS;
otherwise, cithor the programs must be changed or the influence
on final results nust be taken into consideration.

B) T'rovide tne data bank users with detailed data, or data on
tap, that 18, with data describing onc or a few particular
aspects of sore part of the transport sector in setting general
policies and in Preparing or reviewing budgets.

This ®ind of Iinformation could be, for instance, the number of
lanes ot a particalar highway link or the tratfic on a parti-
cular railway line.

The data should bo retricved from the data bank either directly
or by the application of elementary arithmetic or statistics
(sums, averages),

The use of such data is mainly for such purposes as the iden-
tification ot individual gaps or deficiencies, definition of
Individuel projects, project review and screeninqg, and location
choice.

C) Provide data bank users with comprehensive data, 1.e., with
data describirg some overall aspect of the transport sector or
one of 1ts parts, be it a reglon, a mode, etc. This kind of
data would include such information as total national kilo-
meterage of highways by surface type, the number of 1links of
all unpaved secondary roads in a certain Mohataza where the
tratfic exceceds 200 vehicles a day, etc.

The data can he extracted from the data bank either directly by
performing some  elementary  arithmetic (count, summation),
statistics (averaqe), or logical comparisons.

The use of these data is mainly for preparing reviews, summar-
les, and yearly reports, contributing to international statis-
tics in cthe identification of major gaps in the system.

A fourth type of data is used for typical engineering tasks,
such as  road desiagn, construction, maintenance, and cost
estimates. These data are usually gained from field work and
surveys, but they differ 1in nature, disagqgregation, and pre-
cision according to the specific utilization. In this study, a
qreat dcal of inventory data were collected, mostly by visual
observations. All of them are recorded on specially desiqgned



inventory forms and filed in several dozen filing binders in an
orderly manner. These data are easily retrievable, although
they are 1n paper form.

Scope of a Transport Data Bank

The definition of the scope follows from the categorization of
existing data. ,

1.

A very large 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 tor function A.

This same group of data contains a lot of direct infor-
mation suitable for functions B and C. The only limi-
tation 1is that because the data are organized in a
fashion hest suited to SYRTRANS programs, they are not
always directly accessible, readable, or understanda-
ble for other purposes.

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 qguantitative, coded, anrd computerized.
The place of these data in the gereral structure is
presently not defined, and being aimed at one par-
ticular purpose, they are not always directly acces-
sible, readabhle, or understandable for other purposes.

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
anda C, they may not be directly useable.

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.

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.
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7. Some data that are relevant the transovort 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 base as well as 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 will be given together with the recommenda-
tion to establish adequate descriptions and instructions for
putting them in the data base at a later stage with the purpose
of using 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 be-
fore the breakthrough of computers and of data management soft-
ware, so there has historically been an intimate relationship
between data bhanks 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 bhe described here in detail. The four 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 gqualitative aspect: There is exact and, 1in case of
repetition, always .dentical results of processing.

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

- The spatial aspect: Data can be inserred 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 experiecnce 1n computerized data bank applications),
the recommendation of computerizing a data base 1s not always
as straightiorwardly advisable as it would seem.

The difficulties 1n implementing, and particularly of keeplng a
highly computerized data hank functioninqg, are tremendous and
should not be underestimated.

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 tluctuations,
and most 1mportant of all, data can be seen. Misplaced or lost
data can be found or regenerated even 1f the process i3 cumber-
some.

Again, the fact which leads to the recommendation for a compu-=
terized transport data bank for Syria is the availability of
both compuvcerized data and an available computer.

Not only has much of the main work of collecting, quantitying,
coding, ~ntering, and organizinag 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 21ilog MCZ5, 1f{ 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, 1in contrast to the multi-task,
multi-user large computer, corresponds to the latest develop-
ment in computer techniques. The sottware 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 genceral 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.



Definitions

- The definition of the elementary information 1s given
by a data itemn. A data item may have one or more occurrences
distinguished by an attribute, each having a value. A data item
1s physically stored in a column if it is stored manually or in
a field 1f 1t is stored on a computer storage device,

For example, in the population file in Figure 1.3-1 "Mantika,"

"Urban Population," etc. are data 1items; "Mantika" has 58
occurrences with values "Greater Damascus," "Douma," "Tal,"
etc. "Urban Population" has three occurrernces: "Urban Pop-~
ulation 1979," *"Urban Population 1985," "Urban Population
2000," etc.

- The data group is a set of logically related dissimilar
items. The Togical relation normally implies a hierarchical
ranking. Groups are contained in a line in manual storage and
in a record in computerized storage. In our example, the com-
pPlex Mantika-Urban Population-Kural Population with their

Subsets 1s a group.

- The data entry is a set of one Oor more groups that 1is
not subordinated to another group. Entries are stored in
folders in manual storage, on elements in computerized storage.
In our example, the whole complex shown is an entry.

- A data tfile 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, it can be 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 base is governed by contrasting aspects.

It would be theoretically desirable to have as many files 1in
the data bank as a:ie necessary to describe the transport sector
in all its aspects. Unfortunately, the possibility of imple-
menting a data bank, its operability, and its flexibility more
than linearly decrease with the number of files contained. A
cross-referencing system, for instance, grows not as the number
of files increases but as the number of their permutations
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increases; if the amount of cross references 1is 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 1ink 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, where the characteristics of
the most common vehicles used in Syria are described,

- transport operator data, including all categories of
operators 1nvolved 1in passenger or commoditles transport even
if their main activity is not in the transport sector,

- other transport data, including such data on the trans-
port 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
malntenance other than ordinary 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 1in files according to the
transport modes: ,

road

- rail

- air, and

- others (pipeline, maritime shipping, ports, storage),
if relevant, otherwise they wil be organized in Jjust one
general category.
The general organization of the data bank files 1s shown in
Table 1.3-1. The key to the code numbers of files is given in

the following paraqraph.

Coding System For Data Itens

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

- The first digit 1s related to the type of data con-
tained in the file:

Converter files
Transport demand
Transport infrastructure
Vehicles

Transport operators
Other transport data
Transport projects
Socioeconomic indicators

1
SN A LN O

- The second digit refers to the mode:

General

Road transport
Rail transport
Aviation

Other modes

I
B W N O

- 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 1in
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

ORGANIZATION OF FILES IN THE TRANSPORT DATA BANK

Mode
Type of Data General Road Railway Alr Other
001 Zoninag
Converter C02 Commod-
0 ity Class-
ification
101 Passen- 111 Road 121 Rail- 131 Air 141 ship
ger -D O-D way O-D 0-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
. struction mary Road way Inven- field Inventory
Transport , " )
& malnte- Inventory tory Inventory 242 Pipe-
Infrastructure nance unit i
- , lines
2 costs 212 Secon-
dary koad
Inventory
301 Speed 310 koad 320 Rolling 330 Air-
Transport Model Input vehicle stock craft
Vehicle 302 voC character- character~- characteristics
3 Components istics istics
Transport 411 Pri- 412 Rail- 430 Syrian~ 441 Port-
Cperators vate vehicleways air authorities
4 fleet
442 SADCOP
412 Pas-
senger trans-
port operators
e 510 Road
ther .
Accident
Transport Dat
Data 5 ata
600 610 Road 620 Rail 630 Avi- 641 Port
Inter- - - i i -
Transport mzdei Invisz Invist ?tlon Invest
Projects a mep ments nvest- mentsl
6 mainte- ments 642 Pipe-
nance line In-
vestments
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Table 1.

ORGANIZATION OF FILES IN

3 -1 (Continued)

THE TRANSPORT DATA BANK

Mode
Type of Data

Socineconomic
Indicators
7

General Road

701 Population

702 Labor Force

703 GLP

704 Surplus Deficit
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1.3.4 7The vata Managerent Svstem

The Data Management System  (DMS) ras been developea by the
Consuiltants to support the natronal tvransport data bank. It
Covers a part of the computerized portion of the data bank. It
should by no means he treated as the whole of the data bank or
even the whole of the computerized portion of the data bank.
Nevertheless, it has been designed flexibly enough to permit
expansion without much diftficulty, and such eXpansion 15 rec-
ommended.

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

The DMS performs the following functions, and it can be applied
to a wide varlety f data:

- Enter data items.

- Retrieve data items.

~ Delete data items.

= Sum and averaqge selected records.
The user may specify certain keys for selected data items, then
the system scarches data records which satisfy such specifica-

tions and performs the above functions for the selected rec-
ord.. Up to two files can be searched at the same time. Di-

s

rectury tiles are automatically updated.

Details of the DMS are presented 1n the SYRTRANS and DMS users
Juide.

1.3.5 Future Needi

During the course of the study a great deal of data w3 re col-
lected, generated, and compiled. Computerized data alone
dmounts to more than 3,000 files totalling 17 million bytes.
To print these data on paper the size of this report would
require more than 5,400 Pages. In addition, there are infra-
structure facility inventory sheets in two dozen binders and
folders and numerous reports collected trom various transport-
related aqgencies. There 15 also a large amount of factual
data, mostly 1n tabular torm, contained in the reports of this
Study.

This 1s the first time in Syria that transport-related data
have been collected and compiled 1in an organized tashion with
this comprehensiveness and detail. All of the data, computer-
ized or not, will be turned over to the Government, together
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with the related computer software. If no action 1is taken by
the Government to maintain and update this large amount of
data, all of 1t 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 1ts staff in the maintenance of the data bank
the Government is receliving from the Consultants,

- to establish routine data-updating procedures 1n cooper-
ation with aqencies 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 vyear,

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 vtroadest sense. His task would be to advise and assist

the Government 1n setting up a viable data bank section within
the Government.

Since the section's successful operation 1involves, or depends
so much on, other agencies' cooperation, it 1s desirable that
the expert he 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

Code Description and Comment
A
141 Data on arriving/departing ships and the carygo.
201 Constructior L' maintenance unit costs
Summary data already computerized. Survey

data are desirable.

230 Airfield Inventory,

241 Port Inventory.

243 Storage facilities.

249 Intermodal transfers.

319 Road vehicle characteristics.

320 Rolling stock characteristics.

330 Aircraft characteristics.

411 Private vehicle fleet statistics.

412 Inventory of passenger transport operators.
413 Inventory of freight transport operators.
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.

©42 Pipeline project -by-project information.

Note: Most of the above infcrmation has been compiled manually
by the Consultants.
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The Zilog MCZ-1 computer system turned over to the Government
will be adequate for the expanded national transport data bank
for the immediate future.

1.4 COMPUTER USE FOR TRANSPORT PLANNING IN SYRIA

1.4.1 Selection of a Computer

An analysis of data processing capabilities in Syria and the
process of selecting a computer for use 1in this study were
presanted in Volume Vi1, Section 1.4 of the Final Phase 1
Report.

In summary, the Consultants corcluded that the advantage of
carrying out computer work with daily contacts within Syria
would outweigh the disadvantage of having to use a mini-com-
puter system instead of the main-frame computer systems and
technical support available in tne U.S. Based on the analysis
referred to above, and with the concurrence of the Ministry of
Transport, the Consultants purchased a Zilog MCs4~1 system. (A
second %Zilog system was rented for five months during Phase II
to accommodate the heavy progremming and computation workload.)

The selection of the Zilog MCs-1 proved to be a rewarding decil-
sion for the study. Due to 1ts far superior software (this 1is
mainly because the Zilog 1s one of the newest systems in this
rapidly advancing field), the Consultants were able to develop
a computer model with capabilities almost as good as models
developed for large main frame computers, except for processing

speed and capacity, which were not constraining factors in this
study.

The current version of the SYRTRANS programs can handle up to
100 traffic zones and 2,500 network links. I1f the number of
traffic zones or links exceeds these limits, a larger computer
system will have to be brought in. This should not occur 1in the
near future, however, considering the size of the data base
sufficient to model the transport sector in 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
January except for a one-month period after Ramadan. The
appointed counterparts initially numbered seven, but only four
participated in the training sessions in the latter months.
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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 Auqgust 1980. Two of the four trainees were chosen to be
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-
enced personnel to operate the SYRTRANS system. The Consultants
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 1is not likely to

take place. It 1is strongly recommended that the Government
hire a well-qualified local computer expert to serve as a nu-
cleus of such a program. This 1individual might be obtained

from another Government agency, such as the Central Bureau of
Statistics, or from the private sector.
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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 a large number of ministries and agencies
involved in the transport sector, the Consultants have not
identified problems that would justify either a major reorga-
nization of the sector, the creation of a single overall trans-
port ministry, or the creation of a new coordinating council or
other mechanism abcove 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 oparating costs.,

The MOT organization is unduly fragmented and is not adequately
structured to support its pPrimary responsibilities.

Personnel shortages are a serious problem in many parts of the
transport sector, with the shortage of qualified personnel in
MOT being particularly acute. 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 arm,
the State 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 OSyrian Government should be to implement the type of
demand-oriented pPlanning used to develop this report. The main
tools and approaches in the system are incorporated into SYR~-
TRANS, an integrated computer transport planning model specifi-
cally 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 O & D surveys, traffic counts, and the road
and other modal 1inventories 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 nwdel. The SYRTRANS model 1s a planning system. It,
and the national transport data bank, will require input data
ranging from socioeconomic forecasts to traffic counts, which
must be reqgularly obtained from a variety of organizations.
The systems will also serve these organizations by providing
analyses they reguire. For these reasons, the Consultants
recommend placing this responsibility in the State Planning
Commission.

- The responsibilities for road planning, construction,
and malntenance for all roads should be recentralized in the
Ministry of Communications, with the Directorates of Communi-
cations 1in 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 1ts capability strengthened. Formal procedures
should be established to ensure that taritfs are 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
agencles, and a capability to do this should be created in the
Ministry.

- The MOT should be reorganized to bring its organization
structure and capabilities 1into conformance with 1its 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 1mproved management 1is 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 reqular 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 ke 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 Lattakia Port Company, is a mixed
public/private company. The remainaer are adminlstrative
subdivisions of the Government, such as the Director of Civil
Aviation.

The nine ministries involved 1n transportation have signifi-
cantly different involvements, 1in terms of both function and
importance. The four ministries with primary responsibility for
transport operations are:

- The Ministry ot Transport (MOT), which was cstablished
in 1974 to develop- promote, and coovdinate transport.

- The Mipastry of Jommunications (MOCY, which 1s respon=
sible tor all aspect , except major construction, of the pri-
mary rodd network andg technical supervision ob  the secondary
and tertiary networks,

- Yae Minastry of  Local Adminictration, which oversees
the Mohataza governments in their voles as  manaqgers of the
secondary ~nd tertlary road networks.

- The Ministry ot Petroleum and Mineral Resources, which
supervisces distribution of crude oil and petroleum products
in-transit, for export, and ilnternally.

The remaining ministrics have varied responsibilities with
regard to transport. The Ministry ot Tourism supervises the
Karna!- Transport and Tourism Company, the major publice 1nter-
city bus opcrator, and the newly established Tourism and Trans-
port Marketing Company, (The Organization tor Military Trans-
port also provides public Intercity bhus tvansport.) The Minis-
try of Fconomy and PForeiga Trade supcervises the Aftomachine
State Company, the primary impcrter of vehicles. The Ministry
of Public Works and Water Resources supervises moior port con-
ctruction projects. (Rallway construction is the responsibililty
of the General Company for Raillway Construction.) The role of
the Minigtry of Supply and Internal Trade is requlatory. It 1is
responsible for setting tariffs for various transport services.

The Minlstry ot Finance and the State Planning Commisslon,
througin rhe Five-Year Plans, the annual plans, and the annual
budget, rovide the primary formal mechanism for coordinating
trans::tt planning and development on a national basis.

The Local Government Agenciles
Thore are 42 discrote transport agencies at the Mohafaza level.
Twenty-cight are government organizations, with 14 Directorates
of Transportation and 13 Dircctorates ol Communications, one in
each Mohafaza except Homs. In Homs, the Directorate of



Communications has been 1ncorporated into the Technical Serv-
ices Directorate, a Monatraza-level multil-servicoe araganlsation
that 1s belng tested on o pllot basis. These 26 organlzatlons
are administrated Ly the Ministry of Local Admlnistration hut
recelve technical direction and supervision Lrom the Ministries
of Transport and Communications, respectively. The remaining
14 Mohafaza-level organizations are the Cargo Transport oftices
in cach Mohataza, which control the allocation of cargoes and
movement ot private trucks. These are private orqganlizatlions
that are closcly regulated and controlled by the Ministry of
Transport,

2.1.3 The Ministry ot ‘lransport

The Ministry of Transport was established on 1 June 1974 pursu-
ant to Legislative Decree Number 93 to consolidate responsibil-
ity for all transport other than roads and pipelines. Functilons
were transferred from other minlstries, primarily the Ministry
of Communications, from which the basic personnel cadre also
came.

Functions
The functions of the MOT as prescribed in Decree 93 are as
follows:

- to develop and secure land, sea, and air transport of
passengers and to organlze and update transport consistent with
the development and qgrowth of the soclety, travel, and tourlsm
activities in Syria,

- to dovelop and sccure land, sea, and alr transport of
carqgo and qgoods and to organize such transport consistent with
the economic development in Syria and the oxpanding  trade
exchange and translt transport,

- to develop, promote, and raise the standard o1 the
various means of transportation so as to mect the country's
requirements, and to cxpand and strengthen the tleet of land,
alr, sea, and i1nternal transportation,

- to coordinate work among the various departments, or-
ganizations, establishments, and companiles undertaking trans-
port activities and their relevant services, and to develop and
inteqrate them, and

- to participate with the parties concerned in fixing
transportation tariffs and charges and, in general, to handle
all matters related to transportation and vehicles.
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Subordinate Organilzations

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

- General Organlzation of Syrian Railways

- General Organization of Hijaz Railways

- Project for Peconstruction of Hijaz Railways
- Lattakia Port Company

- Tartcus Port Company

- Shipplng Agenclies Company

- Syrian General Authority for Maritime Transport
- Directorate General of Ports

- Directorate General of Civil Aviation

= Syrian Arab Airlines Company

- The Gencval Company for Rallway Construction

The Public bEstablishment for Internal Transport, the agency
responsible  feor urban transportation, was abolished on 12
Decembher 1979, and 1ts responsibilities were assigned to the
Ministry of Local Administration,

Overall Structure and Porsonnel

The orqganization stracture ot the MOT, as prescribed 1n the
Minister of Transport's becision Number 4 of 8 January 1979, 1is

shown 1n Iiqure 2.1-3. (Discussion and analysis of the
subordinate transport organizations are contained in the modal
volumes of thils veport,) A brief description of the key

organizational eolements follows.
Any constderation of the MOT's organization must take 1nto ac-
count the scrious shortage of poersonnel. As of October 1979,
only 16 percent ot the Mouazateen positilons 1n the MOT were
filled, and the number ot personnel actually on board was only
17 percent of the authorization. The central adminlstration
was somewhat better ofl than the Mohatazat, with the deficit 1n
the latter partly made up by loans of personnel trom the cen-
ter. Althouaqh not satisfactory, the situation in the central
administration with regard to the supporting Mustakhdameen per-

sonnel 1s less serious: Fitty-five percent of the authorized
positions are tilled and the number actually on board 1is half
of the authorization. However, even 1f one allows tor the

apparent over—authorization n the MOT, these personnel
shortages are so severe as to be nearly crippling.

The Consultants have not 1dentified 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 1nstances where
backlogs have occurred - if an office has only one profession-
al, the work just stops 1f he or she is absent. But, in terms
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Vehicles Dircctorate: The Vehicles Directorate is performing
the major responsibillity assigned it - technical direction of
the Mohaiaza Transport Directorates in the apfrlication of the
vehicle reqistration law, including fees, and the spplication
of technical standaris 7or all vehicles in Syria. In addition,
althouah not a forrmally assigned responsibility, the Director-
ate serves as a reqglstration center for all diplomatic and
Government-owned vehicles. This is a major workload, involving
about 20 percent of the auromobiles 1n Syria and occupying
about 25 percent of the total staff of the Directoratc.

Passenqger Transport Directorate: The Passenger Transport Di-
rectorate 1s concerned exclusively with bus passenger trans-
port. It 1s responsible for overseeing the Mohafaza Transport
Committees 1n granting intra-Mohafaza bus routes, reviewing and
approving inter-Mohafaza route allocations, and recommending
international ronte assiqnments for the approval of the Minis-
ter. The Directorate participates with the Ministry of supply
and Internal Trade in setting inter- and intra-Mohataza (ares.
It parcicipates in studies of future requirements for bus im-
ports. In addition, the Directorate directly supervises the
estahlishment and operation of bus cooperatives throughout
Syria. There are 80 such co-ops at present. {(This function is
ascribed to the Mohafaza Transport Directorates but is being
performed centrally.)

Cargo Transport Dircctorate: Although the Cargo Transport
Directorate has major assigned responsibilities for interna-
tional transit transport and it is responsible tor promoting
transport ot aoods by rall, its principal preoccupation is the
system ot trucrk cargo allocations. The Directorate oversees
the quasi-qovernmental Carqo Transport Offices in the Mohafa-
zat, and 1t participates actively in the cargo assilgnment sys-
tem. [t i1ssues standing orders for truck assignments and di-
rects shifts from truck surplus Mohafazat to those with truck
shortages.

Legal Directorate: The Legal Directorate is a single lawyer,
assiqned from the Ministry of Justice, who provides a general
range of legal services to the MOT on matters such as draft
laws, requlations, and decrees; contracts: and legal disputes.

Public Relations Directorate: This Directorate would be more
appropriately named the International Relations Directorate.
Tt 1s the central control point and the repository for inter-
national transport agrecements including those reqgarding road
transport. It coordinates participation by MOT personnel in
international conterences and meetings, and the Director often
serves as the Ministry's representative at such me tings.
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Finance Directorate: The TFinance Directorate handles the
budgetary and accodnting for ordinary, that is, operating,
expenditures for the Ministry and the Mohafaza Transport Dilrec-

torates. In the case of the latter, the Directorate reviews
and consolidates the budget requests and allocates the funds
that are appropriited, (MOT funding 15 only a sortion ot the

1
funds avallable to the Mohataza blrectorates; the majority of
their personnel and funds e provided throagh t Ministry of
Local Admintstrastion.) Tr.o Dilrectorabo recelyoes and rorwards
ordinary cxpenditure budgots ot ti.. cubordinate transport agen=
cies, @ach as the port companles, but 1t does not review or
perforr any substant ive role witl regard to them. [ts sole
responsibility 15 to Gibvtain trors the Ministry of Pinance inter-
pretations ot an gqoecounting nature — tor example, whoether orv

not 4 lort Director has the authority to sancllon & particular
gratuibty Loy port cmplovees, The Directorate has no responsi-
bility for the Tnveestoe nt badaet,  which i handled oy o the
Directorate ol Planning and btatlstics. The Pinance Dlrector-
ate aloo orders, stores, controlsa, and iooues the Minlstry's
supplies. (It is standard practice in the Syrian Government

for this tuanction to be located in the tinance Oftice rather
than the Adrinistratlive Office ot cach organlzat:on. While 1t
is a government-wide 1ssue, the Consultants believe that better
control would result 1t financial and physical control were
separated. )

Training amd Qualifying Directorate: This directorate exists
Iin name only. Three of the Directorate's four enployees are
assiqned olsewhere, and no training programs have been devel-
oped to date. (The MOT Ls currently building a driver tralning
school at Adra to train Government and private students, and
other schools are planned tor Aleppo, Lattakia, and Homs.) The
Directorate's stated tunctions include a full range of training
program Jdevelopnent and the conduct ot tralnindg. Howover, 1ts
formal vole with regard to subordinate transport agencies 1S
limited to participation and does not include oversiqght of
training programs or thelr coordination among the wvarious
agencles,

The General Studies and the Planning and Statistics Director-
ates: Thece two directorates provide the only present focus in
the MOT for the inteqrated modal and inter-modal studies and
analyses that are essential if the Ministry is to discharge its
responsibllities to develop, promote, and coordinate transpor-
tation.

1n¢ General Studies Directorate is charged with conducting a
wide ranqe of analyses, including studies of:

- operating effectivencess,
- needed coordination,
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- MOT operations,

- taritffs and revenues,

- trangsport bottlenecks, and

- requirements and availabilities.

The General Studies Directorate has no MOT professional
personnel oiticially assigned to 1t. The Director 1s on loan
from outside the Ministry, and the other two professionals on
loan ftror Trarning do not have the packground in economics or
analysis that one would expect to find 1n such a directorate.
As a result, the Directorate has not been able to conduct any

of the types of srtadies assigned to 1t. The Directorate has
been heavily i1nvolved 1n the design, awarding, and administra=
tion of the Consultants' contract. In addition, 1t has bheen

occupled with ad Loco assignments, some of which arce not within
its formal functions. MNor 1s it likely that the Dircctorate can
come near tulfilling 1ts assigned role 1n the tuture with the

presently 1imited avallabillity of personnel.

The Planning and Statistics Directorate 1s somewhat better off
In terms ot porsonnel, but only relatively so. 1t 1s another
examnple ot the inadoegnate number of MOT personnel for the task

at hand.

The Directorate is responsible for long- and short-range plan-—
ning, 1n-oluding the annual investment budget tor the transport

sector, excluding roads and pipelines. Its responsibilities
encompass  the long- and short-range planning ot the 11 major
transport  sqgencies  subordinate  to the MOT, Thie functions

include 1osuing gquidance, plan, and project review and approval
and monttoring plan 1mplementation. The Statistics Department,
in addition to the collection and analysis of transport
statistics, provides statlistical  guildance tey  other  MOT
elenentas.,

The Divectorate 1s formally charged with monitoring plan 1mple-
mentation, and it has tormally been given responsibility for
monitoring the continuing operations of the subordinate trans-
rort ontitiea, This may be partly a result of personalities,
but 1t appears to result primarily from the fact that there 1is
no other logical place 1n the present MOT organization for this
recsponsibility. The Directorate also handles training abroad,
a tunction tormally assigned to the General Studies Direc-
torat.,

Key Personnel

The Concultants are favorably impressed with the general level
of personnel competence and energy of key MOT personnel. How-
ever, vory few the personnel have training related to their
present assiqnments. As of early 1979, there were only two
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advanced degrees and only one deqgree 1in transport among the top
23 personnel. There were no key personnel with degrees in such
relevant fields as ecconomics, systems analysis, or business
administration.

Office Space

There are no data 1in the MOT on area of office space per em-
ployee, but it is apparent that the current office space 1s so
inadequate as to be a genuline i1mpediment to effective work. To
confirm this impression, one need only visit a typical office
where a Director, his Deputy, and a secretary all work 1n a
space so small that their desks abut each other. Indeed, space
is at such a premium that 1t apparently has been a limiting
factor in further cmployment, The Ministry had an approved
project in 1976 to construct an olfice building, but the pro-
ject was postponed because of a shortage of investment funds in
that vear, and 1t has not been recinstituted.

Management

Within the major limitation of the relevance of the overall MOT
organization structure to the organization's primary purposes,
and some over-orqganization, the Ministry's statement of func-
tions, relationships, and 1lines of authority are generally
clear.

Interrelationships among organizational elements are, in gener-
al, limited to those that are required because of unavoidable
common 1nterests, For example, both the Passenger Transport
Directorate, which has primary responsibility, and the Planning
and Statistics Directorate, which has a genuine programming
interest, participatced in a recent study on the requirements
for the 1mport of buses to meet forecast passenger traffic
demand.

There are a number of procedures, primarily on administrative
matters, where the "initster or Deputy 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 1nvolving another Ministry,

- matters where there 1s no established system, such as
with the Consultants' contract, and

- matters where gpectal control has been 1mposed by a
higher authority, tor cxample, personnel appointments.

Despite these coxamples, the Consultants have also found that
there 15 some delogation ot authority within the MOT on matters
that presently make 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-
hibiting 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 gquide figures for annual, medium, and long-
term plans,

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

- coordinating bhetween 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 [Li=-
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 described in Volume VII, Chapter 2,
Section 2.1.6 of the Final Phasce 1 Report.

2.1.5 Changes in Overall Organization

General

The responsibilities ot the MOT, as set forth 1n Leqgislative

Decrece 93, are very broad. They encompass land, sea, and ailr
transport without qualification or limitation. They 1nclude
responsibility to "develop," "secure," "promote," and

"strengthen" such transport and require the MOT "to coordlnate
work among the various departments, organizations, establish-
ments, and companies undertaking transport activities and their
relevant services, and to develop them and realize integration
among them." (Whilc the term supervise does not appear spvecifi-
cally in the MOT's statement ot responsibilities, the Consul-
tants consider that it 1is inherent 1in them. Taken together,
the responsibilities can only be discharged if the Minister
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 agencles
involved in the transport sector, the Consultants have not
identified problems that would Jjustify either a major reorgan-
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.

Some changes arc needed in assignment of responsibility and 1in
procedural improvements. They fall principally into five
areas:

- planning, 1including manpower planning,
- the national transport data bank,

- road construction and malntenance,

- tariffs, and

- vehicle operating costs.

Planning

The Consultants recommend that the Supreme Planning Council and
its supporting arm, the SPC, remain the only point in the Gov-
ernment where full inter-modal transport planning occurs. They
have adequate authority to perform the vital role, and the num-
ber of persons with suitable training for this complex task 1s
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 1s desirable The problem 1s not basically an
organlzational one, although manpower limltations certalnly
play a part. The basic problem is lack of data and the tools tc
use then.

The Consultants suggest that the next step 1n the development
of transport planning within the Syrian Covernument be to lmple-
ment the type of demand-oriented wlanning used to develop this
report. The main tools and approaches 1n the system are incor-
porated 1nto SYRTRANS, an integrated computer transport plan-
ning model, The model anrnd 1ts components are described 1in
Chapter | of this volume,

The Consultants belisve that this planning system will provide
a sound bas1s lor transport planning through 1985 and for fore-
cast regulrements to the year 2000. But the system is perisha-
ble. If it 1s uwot maintained and updated (by, for example,
creating new zones as demand changes), it will soon Lke of
little value. This will also happen if the basic input data,
such as trafific counts and road inventory, are not kept
current.

Manpower P'lanning 1n the Transport Sector

The_ﬁggd

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
cf present work. Such a study 1s necessary, however, to permit
long-ranae »lanning of the tralning programs needed to develop
skills found to be in short supply.

The Manpower Planning and Higher and Technical FEducation Direc-
torate of the SPC has recently completed one phase of its
nationwide manpower survey. his survey will provide manpower
Inputs to the next five-year development plan.

The Directorate has identified the number of employees on the
payroll and the skill needs of each organizational entity, in-
cludirg those in the transvort 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 vear—-end man-
power needs for these organizations. Attrition was taken into
account 1n this projection. The occupational codes used were
basically the International Labor Organization's "International
Standards for Occupational Classifications” (ISCO) with some
modifications,
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This 1is drse o001 1n detail in Volume IV, Chaptor o, ang st -

native solations are anilyzed in Chapter 2 ot v some oo,
Based on ti o0 nalyois, the Consaltante Foawes paec o e tood
responsiti ity Lor  all roaas Lo oreconcol bdated S te o0

which woula dicect iy Supervise the Dilrectorates of Communlca-
tions 1n the Mohaftazat. Participation of local administration
authorities woeuld be provided tor in the budget and planning
Feview Drocesses,

Transport Tairiffs

Taritts are a critical element of effective transport manage-
ment. Ac 1s colnted ocut in Chapters J and 4 below, nationaliza-
tion ot rail and road passenager and treight tarifts 15 ¢sson-
Eial 1t Syria ¢ o achieve the utilization o 1te eon, anding
rall intrastruactare th st would provide the oreatest oo aaLe

benetirt to o country.

Desplte the 1:por2ance of tarirts, the MOT's rolo it vedgard

Lo them 1s ambraaous and 1ts organizational Capabtlity 19 weak.
Decrec 90 states only that the MOT L« "to participate with the
partles concerncd in fixing transportation tarii!s and criar-
ges," and trere 1oono formal mechaniom cstablished by whaoch 1t
can do so, The trucr tarift incroease promulagated 11 October
L979 wae it st por otave ear s, It

¢

Was o tlret pronosed 1n
late 1975 o v MO T, and the tinal proposal was suide oor g ad

A

hoc inter-riimiater o WOLrFr 1ng  group  after conaactinng coveral

interinm otadiroo, Sirwmilarly, an Increase in passenger taritfs
Proposcd to the Mintstry of supply and Internal Trade 1o Hdaren
1979 had net bheonn actoed on  seven months latedt. Tiie MOTYs

responsibilities with regard to tariffs necd to e Mo Spe-
cific, and a vechanism must be created to provide tor Ldegquate
consideration of the competing factors and competing minlstry
interests involved in setting tariffs and ensuvre that they are
reqularly reviewed and updated. If this is to be done, how-
ever, the MOT will need to be organized and statred to fig-
charge 1ts assiqgned responsibilities, and the prescnt Frag-
mented responsibility tfor tariffs within the MOT will havo to
be consolidated.

Thercfore, the Consultants recommend that primary responsi-
bility for recommending road, rail, and airv passoenger  and
freight tariffs be assigned to the MOT. The Ministry should
formally chair a committee which includes reprcsentatives fronm

all government agencies. Within the MOT, the responsibility
should bhe assiqgned tc the Prcposed General Studies and Tariffs
Directorate. One professional staff member, preferably with

specialized training abroad, supported by sufficient clerical
staft, would be required.




2.loo Organieation o0 tie Minastry of Transport

The Oroarizaticon sStractore
The MOT 15 over-otriianizodg, with L0 directorates and 42 separate
organizatioral olorerts and an onboard professional staff of
71. The span of  control, pefore considering  the operatlng
agencies (10 dlrectorates and 3 deputies) for the Ministor as
tono large, ablrtoougl, tnin s not as sraniiicant as the probiems
of control that resu:t trom the separato subordinate transport
agencies that report Jdrrectily to the Minister., The span within
the Ministry 1tseclt can be veduced by combinina some dlrectors
ates, althoush the Consultants recognlze trhat under the present
aovernment  systemn, this minht reduce promorlion opportunities
for prescnt and tutare personnel.

However, the relationship between the subordinate addencies  and
the MOT goes to Lhee eart Of 165 major orga;izational proplen -
the fact that Lt 1S not now orgauizscd to eltectively discharge
its primary responsibilities. These responsipliitlies regulre
that the MCT e organized:

- to review and analyze the long-range and annual invest-
ment plans, programs, and projects of its subordinate transport
agencies and to monitor thelr implementation,

- to play a lead role 1n determining passenger and
freiyht tariffs,

- to conduct independent modal and cross-modal studies of
both programming and operational natures, and

- ton supervise and coordinate the operation of the subor-

dinate agencies.

Organizationally, the first threce functions would be adequately
provided for through the Planning and Statistics Directorate
and a strenqgthened General Studies Directorate. It is the last
function that is the major gap in the Ministry's organization.
The Minister cannot supervise and coordinate tne operations ot
12 separate subordinate transport agencies wilthout adequate
staff support. Nor can the three bureaus (the liaison offices)
perform this function. They may provide a nceded contact poilnt
in the Ministry for their client agencies, but they are more
representatives of the agencles than independent overseers
serving the Minister,

The operationai management functions could be assigned to
separate modal operations directorates or to a single opera-
tions directorate combining all modes. A single directorate
would lessen the span of control of the Minister and improve
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the capability for cross-modal c¢oordination, but it would
probably hnave to e organized internally 1nto nodal depart-

ments. The rator orsaavantage of a single dircctorate woala pe
the concentration of responsti.lllty that 1t woaia reprosent,

The advantaacs and disadvantaqes of separate pmodal operations
directorates are the reverse of a single onc. while scveral
directorates would 1ncrease  the span ot contrel withir  the
Minlstry crocelr, tuls wonld tend to be oftsct b toe redicction
1 the ot pective span o0 control over the subordinate agensi S,
Additionally, the oresence ol a strong Genoral Studies  and
Tari1ffs Directorate to examine major inter-modal operational
problems  weould  provide  staff  assistance  for  the  reguired
inter-modal coordination at the Deputy Minister and Minister
level.

The prezent line directorates dealing with Corc. Lha oo ongor
tranzpoert snould be consolidated 1n thils process. Jhe venLoles
Directorate 1s performing operational tunctions wii b woilla be
petter vlaced below the Ministry level., The Consultants rec-
omnend  that this directorate he reestablished as a General
Directorats for Motor Vehicles, analaqgous to the Directorate
General ot Jivil Aviation. Its functions would incrude driver
traininig.

The Consultants have  tentatively ldentitied the tolliowing
tunctions  that could be assigned to each of the modal
operations directorates.

The directorate would serve as a staflf arm to the Minister of
Transport and, where auvthorized, act in his behalf:

- to review and analyze the annual operating and f{inan-
cial plans of 1ts subordinate agencies for contormity with
national and transport policy; for internal consistency and
practicality; f{or adequacy of production tarqgets; and in coor-
dination with the other operating directorates, for potential
inter-modal problems,

- to monitor agency performance against approved operat-
ing and f{inancial 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 cquipment from the standpoint of operating effec-

tiveness, and to make appropriate recommendations to the Plan-
ning and Statistics Directorate,
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- to assist ana represent the subordinate agencles  on
matters that regquire action at the Central Government level,

- to serve as a contact polnt in  the MOT for madal
matters, and

- to participat. in the preparation of requlations
appropriate to 1ts mode and to conduct appropriate reqgulatory
activities.,

The Consultants have recommended above that the sresent SYR-
TRANS model and national transport data bans be placed in the
SPC. However, the recommendation notes that the MOT wiil need
to develop an 1ndependent computer capabllity. That capabllity
should wultimately scrve ail clepents of the Grganisation and
functions ranging trorm planning to payroll, Tty ol com-
puter used 1n this study would o adeaguate tor the cowediate
future, and organizational provicsions shoold e rode for it.

Whatever organizational solution 15 adopted, 1ts eltectiveness
will depend on the extent to which real autihiority and vesponsi-
bility arece delegated. I[f there is no delegation bevond what
presently exists, a directorate or directorates can asetfully
serve as a stafl arm to the Minister, providina him with i1nde=-
pendent advice on operational problems that will i1mprove his
abi1lity to supervise the subordinate agencies. But, without
real delegation, the involvement of the staltf will be limited
to matters of minlsterial interest, and lesser, but important,
matters will not be ettectively dealt with.

Based on the above considerations, the Consultants have pre-
pared the recommended alternat:ve organization for the Ministry
of Transport shown in Figure <.1-3. To further deleqgate auth-
ority and to releive the burdens on the Ministry, the recom-
mended organization qgroups 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 1is particularly acute in the MOT. it 1is common
throughout the transport organization of the public sector.
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strategic  (long range) and tactical or operational plans.
Implementation of such plans requires evaluation of the organ-
lzation's manpower capabllity and nceds, This action in turn
leads to definition of specific training needs to mect specific
objectives, Top management must understand and endorse this
process.

Management must believe in the need for such objective-oriented
training and must recognize that it gencrally pays tor 1tselt
in terms of hilgher productivity and performance. Otherwise, it
will pe neqlected or considered something good to have 11 it
can ne attorded but the first to be dropped 1f the budget 1s
limitedd,

The third rmajer princivle which transport sector tralning must
observe s that it requires both lona-range (Five vears  and
short-range {one year) planning. such plannina mast  wnvolve
the line managers in the oryanlzation. They sve the experts in
thelr own manpower needs.  Thoy should become actively involved
with the traininag statf 1n developinag plans and programs for
their own areas based on these needs. These plans should in-
clude how to institutionalize the training function so that 1t
becomes a cont inaing operation,

Trainina programs are qenerally most effective when the joint
pPlanning process noted above 1s jointly carvied inte implemen=
tation.

Since all devartipents in an organizational entity conduct on-
the-job training, cither casually or by design, the extension
of this to coordinated training programs where the department
manager or qualitied staff member participates actively with
the training staft 1g usually most effective. This approach to
training is currently being used by Syrianair. The department
manager 1involved in a specific program 1s given the necessary
incentive to plan and even conduct courses by beling pald extra.
This approach benefits both the operating departments - which
recelve 1lmproved trainin. - and the training staf{f - which can
be 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 1is
increased productivity, the change 1n output of the trainee can
be measured. If, 1in actual practice, the trainees, 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 manpower regsireronts study should be an integral
part of any long-rang« trainling program.

2.2.3 MOT-Training and Personnel Directorate - Trainlng

9§partQ§D£

The functions ot the jpresent Troalning andg Quairltying Directos-
ate are not broad enough to fultill the MOT's pasic res.onbl=-
bility: "t coordinate  wWorn  arondg  the  varlious  winlsterial
department:  and  sub: 1drary  establichrments,” fn particular,

nlanning, rnonit oo, and coordination of tralrning within the
HOoT's  sabordinate cstablishments s mandatory 1f the Ministry
15 to develop lte hum i recodrces eftfectively and use i1t lim-
1ted physical resourc st oerticiently.,

There 18 theriore a sorious noed to stoeoengthen the Troaining
Department i+ MOT and provide it with the capability ro develop
policy and rraining quidelines, to plan, to coordinate, and to
preparve training programs jolntly with these various establish-
ments,

Investment In training must be done wisely. buplication of
effort, tacilitiecs, and resodrces must be avolded and common
program:s developed whore toeasible, The MOYT's Training Depart-
ment  should have the rvegsponsioirlity ror developlng (rainlng
policy and guidelines and tor monitoring all training done 1n
1ts subordinate estanlishments to insure that 1t meets pre-
scribed standards and makes efticient use of existing training

resources. Recomrended functilons to mect these obiectlves are
set forth 1n section 2.1 above,

It the Training Department 1s to perform the proposced functions
effectively, 1t must also be properly statfed. The Ministry
should seek a Director who e¢i1ther has broad experience 1in
training program planning and transport sector activities, or
who has support of an adequate staff.

2.2.4 Advisory Services

It 1s recommended that an expert training advisor be obtalned
through an appropriate technical assic.ance program to work
directly 1n 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






In addition to this committee, it 1s also necessary to have a
single point of contact and coordination at the highest pos-
sible level 1in the transport sector. This means that the
Directorate of Transport Communications and Storane in the SPC
should be directly involved in planning for the recommended
training and advisory services. This directorate should be
supported technically by the Manpower and Higher and Technical
Education Directorate.

Key areas of concern at 5PC should be:

-~ insuring that any advisory scrvices 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-
torate for periodic projections of transport sector manpower
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
evaluation of all training done in the transport sectocr, and

- providing support to the MOT and MOC 1in obtaining
proper professional staffing of their training directorates.

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
report. Furthermore, the need for management training in such
areas as management by objectives, communication skills, and
program planning has been noted.

The Consultants believe that a series of management workshops
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 major 1important hy-
product would be increased communication amony departments and
directorates.

The Manaqgerent and Productivity Center of the Ministry of
Industry, which was sct up and is currently overating with
support trom the UNDP, develops and conducts such DUOgrams., It
recently finished a workshop in Performance lmprovement DPro-

qramming (PI') {or top managers of several public companics 1n
the Ministry ot Industry. The managers from eact company
worked tojether as a team on problems directly related ta the

company's anals and objectives.

such a series of workshops could be readily adopted to the

transport sector. The topic 15 most relevant and could bpe
applied to ports, railways, construction companties, the MOC,
and the MCT. In fact, the Management and Productivity Ceonter

can send teams to Lattakia, for example, to give such a work-
shop to one or both ports,

It is recommended that the Directorate of Transport, Communi-
cations, and Storage in the SPC sponsor a pilot transport sec-
tor workshop 1n Damascus. This first workshop should be atten-
ded by all directors in the MOT and MOC. After evaluation oOf
the workshop's cflectiveness, Plans should be made to give it
in transport sector operating organizations.

Workshop hours are generally arranged to sult the majority of
attendees and the series spread out over time so0 that these
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 1is 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 manager 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 staffs of all of the 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, how-
ever, because of the unavailability of qualified personnel,
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8. Training of selected port offi-
cials through observation tours
abroad (V, A-5.13). 8 137-155¢

9. An advisory training team to

develop an on-the-job training

program and imr.vove operations

at Tartous and Lattakia ports

(Y, 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

d 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 avaiiability 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 tne fact that the sccounting reports of many trans-
port agencie: are Lwo years Or more berhind schedule, In such
cases, tne Censalvants crepared the vest estimates sing budg-

etary and collaveral data.

Based on th se n.storical data, the basic forecasting method-
ology was o wroject Lhe overall Government mudget, andg based
on  the re.ationshlp between the  transport sector and the
Governmant hudget as 4 whole, to derive the estimated devel-
opment budget and expenditures tor the transport sector. The
calomlatizes were nade 1n currasnt pricec and then adjusted for
inflat ~on. Thoge Sicstoric  budget  data  and  the urnderiying
detalls ©L the forecact woie pr@beﬂtud in Volume V11, Chapter

2, Secticn Z.3.1 of the P'inal Phase o keport.

The resultiing forecast of available develovment budget funds 1is

shown in Tan.e 2.3-'. The veal annual growth rates tor the
ral! budget are 6.7 porcent for budget cstimales and 7.8

percent f{or projected actual expenditures., These rates compare
with tne Consultants' forecasted 7.2 perrent growth rate for
real GDP. Because of ordinary expenditures belng assumed to be
relatively  less controllable than deve lopment expenditures,
forecast aovelopnent budget availabilitles, and actual expen-
ditures, potn ia total and for the transport sector, are tore-
cast ro arow ot only 1 percent a year in real terms. These
estimates irplicitly assume that foreign economic assistance
will rvemain relatively constant in real terms over the 5th Plan
(v . od. Lacking adeauate data on foreign assistance, past or
ex;. cted, tne Consultants have no basis for any other assump-
Tt

ee the transporc sector budget s defined in the development
nian does not include rovad construction funds of the Ministry
of Local Administration, these have been projected seperately
and are aiso shown in Table 2.3-1.

2.3.2 Transport u<pt___£_jinance_

In order to assess the financial viability of the transport
sector 45 a whole, the Consultants have prepared a series of
financlal analysos.

A financial profitability analysis has been prepared for each
general cowmpany involved in transport, except for the Syrian
Company fovr Oii Transport (SCOT) and the Syrian Company for
Storaqe and Distripution of Oil Products (SADCOP). No analyses
were preparsd tor SCOT hecause the company's revenues are com-
Slet:]y dependent on the amount of o0il shipped by Iraq, and as
vecent experience indicates, this is subject to wide fluctu-
ations. Becanse SCOT is excluded, the revenue and expense for
the use of 1ts system for petroleum products has also been
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PROJECTTIONS

Table

2.3-1

OF ESTIMATES AND ACTUAL GOVERNMENT BUDGET,

REVENUES,

DEFICITS,

AND FUNDS POTENTIALLY AVAILABLE TO THE TRANSPORT SECTOR,

Projected Estimates

Budget
Budget

Ordinary
Development

Total
Revenues
Deficit

Deficit % of Total
Transport Sector
Development Budget

Ministry of Local
Administration-Road

Total Traunsport
Investment Funds

Actual

Projected

Ordinary
Development

baddget
tudget

Total
Revenues
Deficit
¢ of Total

Deficitu

Transport Sector
Development Budget
Ministry o. lLocal

Administration-Road

Total
Investment

Transport

Funds

1981-

(SP million

Funds

Funds

Source: Consultants'

! Assumed to

1

1985

at conctant prices)

1981 1532 1983 1984 1985
15,540 17,249 19,147 21,253 23,591
14,140 14,261 14,424 14,568 14,714
29,680 31,530 33,571 35,821 38,305

9,540 10,112 10,719 11,362 12,044
-20,140 =-21,418 ~22,852 =24,459 -26,261
68% 68% 68% 72% 69%

1,414 1,428 1,442 1,457 1,471
84 84 85 86 87
1,498 1,512 1,527 1,543 1,558
1981 1982 1983 1984 1985
15,540 17,249 19,147 21,253 23,591
8,484 8,569 8,654 8,741 8,828
24,024 25,818 27,801 29,994 32,419
9,540 10,112 10,719 11,362 12,044
-14,484 -15,706 -17,082 -18,632 -20,375

6 0% 61% 61% 62% 63%

933 943 952 962 971
84 84 85 _ 86 ___._87
1,017 1,027 1,037 1,048 1,058

estimates.

equal expenditures.
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excluded; wubt the aimount 1% not sign.ficant in relation to the
total. SALCOY has hbeen excluded pecesus=z “ts acrounting system
does ot sosarate the operating cosce i pipe . 23. The impli-
Clt assumnticon 1S that S°DCOP's prics will 1ic.ude ©a amount
equal to the 214 depreciration and C.orating oo .y and new in-
vestments Lt PDIpellnes 1t oonerates.

The financial profivability analyses ~over .he oer.nd 1981 %o
1985 and ShOWoprolit or last gelore ennt o atter tax for che yeazs
1951-2000 rtor each company., They are pased on the Consdltants'

=Jt1maL S and estirmates of workloa: and existing tarifis -r

chavages, except Tor }drtﬂ, where the recommendad rariff as
been used. The detalls of the financlal profitability analysis
for eacn genex l company are nresented 1n the modal xulumes of

the report.

The Consulvants nave prepared a forecast of revenues from road
user charces for the same perviod, l98‘~7000 Recause of  the
structure or 1rport gaties, road user chavaes are very sensi-
tive to the number of passenger cars which are imported. To
allow for tiis, the Consultants prepared three alternative
forecasts of roud user charge revenues.

P!
i

- Alternstlvoe A assumes that the number of passenger cars
imported wil!l e equal to the Consultants' estimate of demand.

-~

~ Alternative B assumes that the Government will restrict

r
passenger car imports to 50 percent of estimatec demand.
- Altecnative C assumes that the Government will restrict
passenter car inports to 25 percent of estimated demand.

T

Details of the Consultants' estimates of road user charge rev-
enues arec presented 1n Volune 1V, Chapter 7.

The resulting firnancial »nrofit or loss and roaa user charges
were thon Jomiined witn tne Consultants' estimated jnvestment
requirenents to propace a financial plan for each aeneral com-
pany and for the roed sector. (In the case of roads, road
maintenance was Inciininod with investments to make the sector
compatable ro tne general comvanies.) The plans are divided
1nto 7oreign exchange and local currercy. The detailed results
for each company and Lor roads are presented in the finance
Chaptervs of Volumes [(II chrough VI. They are sumaarized in
Tables 2.3-2, 2.3-3, and 2.3-4 of this volume.

[t should be enphasized that thesce financial plans are internal
to the transport sector and do not reflect the financial costs
to the country as a whole They do not include income tax paid
te the Government hy the general companies. This is sizeable,
amounting to SP 1.4 billion over the 5th Plan period and an

2-38



estimated SP 12.7 billion from 1981 to 2000. Vehicle invest-
ments are excluded, because they are primarily private invest-
ments, 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 requi-
site data were not availlable, 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 by SP 1,5 billion
if passenger car imports are not restricted (Alternative A),
but there is a d=ficit of Sp 1.2 billion 1if 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 lev-
els during the plan, most of which is for committed projects.
Syrianair shows an excess of funds available only because of
the proceeds from the recommended sale of the B 747 SP air-~
craft., By far the most significant deficit is the SP 2.7 bil-
lion shortfall in railways. As with roads, there is a substan-
tial foreign exchange deficit, which totals SP 1.1 billion for
the 5th Plan period, but it turns positive in subsequent years.

Table 2.3-4 combines Tables 2.3-2 and 2.3-3 to show the finan-
cial situation for the transport sector as a whole. Committed
investments cause an overall deficit for 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 financ-
ing is the equivalent of SP 2.9 billion. The results change in
subsequent plan periods, as committed projects are completed
and new additional investments 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 sur-
plus, 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)
1981 - 1985 1986 - 1990 1391 - 1995 1996 - 2000 TOTAL _
FO.EX. LO.CU. TOTAL FO.EX. LO.CU. EOTAL ?C.FX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. EQ;QE; TOTAL
ROADS
Investments 1,725 1,726 3,451 535 534 1,069 697 696 1,393 1,065 1,064 2,123 4,114 4,110 8,042
Alternative A
Funds Available 72 5,057 5,129 98 6,858 6,956 125 9,880 10,005 159 14,151 14,310 454 35,946 36,400
Excess/Deficit -1,653 3,331 1,678 -437 6,324 5,887 -572 9,184 8,612 -906 13,087 12,181 -3,660 31,83€¢ 28,358
Alternative B
Funds Availoble 72 3,318 3,390 98 4,378 4,476 125 6,161 6,286 159 8,527 8,686 454 22,384 22,83"
Excess/Deficit -1,653 1,592 -61 -437 3,844 3,407 -572 5,465 4,893 -906 7,463 6,557 -3,660 18,274 14,79H
Alternative C
Funds Available 72 2,397 2,469 98 3,138 3,236 125 4,302 4,427 159 5,715 5,874 454 15,552 16,006
Excess/Deficit -1,653 671 -982 -437 2,604 2,167 -572 3,606 3,034 -%06 4,651 3,745 -3,660 11,442 7,964
Source: Consultants' estimates.

Note:

FO.EX.

= Foreign Exchange;

LO.CU.

= Local Currency.
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LATTAKIA PORT
COMPANY

Investments
Funds Available
Excess/Deficit

TARTOUS PORT
COMPANY
Investments
Funds Available
Excess/Deficit

SYRIAN ARAB
AIRLINES

Investments
Funds Available
Excess/Deficit

SYRIAN
NAVIGATION CO.

Investments
Funds Available
Excess/Deficit

SYRIAN-JORDANIAN
NAVIGATION CO.

Investments
Funds Available
Excess/Deficit

RAILS
Investments
Funds Available

Excess/Deficit

SYRIAN CRUDE CIL
TRANSPORT CO.

Investments
Funas Available
Excess/Deficit

Table 2.3-3

OTHER 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
284 357 641 17 - 17 15 - 15 15 - 15 331 357 688
98 282 380 133 149 281 163 144 307 199 140 339 593 714 1,307
-186 =75 -261 116 149 265 148 144 292 184 140 324 262 357 619
t
230 220 450 22 - 22 20 - 20 20 - 20 292 220 512
112 326 43 159 201 360 175 207 382 191 215 406 637 949 1,586
-118 106 -12 137 201 338 155 207 362 171 215 386 345 729 1,074
507 - 507 381 - 381 314 - 314 3el - 381 1,582 - 1,582
550 260 810 429 593 1,022 742 773 1,515 873 1,067 1,940 2,594 2,693 5,287
43 260 303 48 593 641 428 773 1,201 492 1,067 1,559 1,012 2,693 3,705
90 - 90 113 - 115 113 - 113 113 - 113 428 - 428
224 -190 54 357 -293 64 514 -419 95 723 -587 136 1,838 -1,490 348
154 =190 ~36 244 -293 -49 401 -419 -18 610 587 23 .1,410 -1,490 -80
23 - 23 113 - 113 113 - 113 113 - 113 360 - 360
132 -99 33 262 -210 52 481 -385 96 666 =531 135 1,540 -1,225 315
109 -99 10 149 =210 -61 368 -385 -17 553 =531 22 1,180 -1,225 -45
1,229 1,461 2,690 132 78 210 165 93 258 132 52 184 1,658 1,684 3,342
89 -95 -6 59 6 65 89 4 - 93 119 2 121 356 -83 273
-1,140 -1,556 -2,696 -73 -72 -145 -76 -89 -165 -13 =50 -63 -1,302 -1,767 -3,069
88 38 126 - - - - - - - ~ - 88 38 126
=27 380 353 -27 381 354 -28 397 369 -30 414 384 -112 1,572 1,461
-115 342 227 =27 381 354 -28 357 369 -30 414 384 -200 1,534 1,334



DIRECTORATE OF
CIVIL AVIATION

Investments
Funds Available
Excess/Deficit

Subtotal
Excess/Deficit

Subtotal
Cumulative
Excess/Deficit

Zv-¢

Table 2.3-3 (continued)

OTHER MODES FINANCIAL PLAN, 1981-2000

(Million SP)

Source: Consultants' estimetes.

Notes: Funds available after tax.

FO.EX. =

1981 - 1985 19%6 - 1990 } 1991 - 1995 1996 - 2000 TOTAL _
FO.EX. LO.CU. TOTAL FO.EX. LO.CU. IOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL
152 153 305 43 101 144 43 939 142 24 55 79 262 408 670
157 -56 101 303 -110 193 467 -182 285 667 =277 390 1,594 -625 969
5 ~-209 -204 260 -211 49 424 -281 143 643 -332 311 1,332 -1,033 299
-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
-1,248 -1,421 -2,669 -394 -883 -1,277 1,426 -536 390 4,036 -200 3,836 - - -
Foreign Exchange; LO.CU. = Local Currency.
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Table 2.3-4

TOTAL TRANSPORT SECTOR FINANCIAL PLAN, 1981-200C
(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/Defi~it -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 4,799 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 - - -

Alternative C

Excess/Deficit -2,901 -750 -3,651 417 3,142 3,559 1,248 3,953 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 1in the transport demand analysis 1is the
allocation among different modes of the total demand explained
in Volume II. In this study the allocation of demand among
different modes, called modal split, has been analyzed for
road, rail, and pipeline transport. Due to the very limitad
nature of the domestic air service with respect to the total
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 qu ‘stion of
transport demand allocation between these two modes is of great
importance. Unlike pipelines, the modal split between these two
modes 1s largely the result of market forces, although govern-
ment policies may play an important rcle 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 maximizing utilization of those railway facil-
ities are clear. As a result, the Consultants' commodity modal
split methodology is based on a 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 1is 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 reguired
before it would affect the amount of this traffic carried by
rail. But for the remainder, vail 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) 1s 1influenced
indirectly by Government policy to a large degree; tariffs are
reqgulated, as are public sector salaries, fuel prices, and much
of the investment in the transport sector. With tariffs and
service quality bhoth 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 1s 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 can be 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 1985 is assumed to include
the new and reconstructed sections ot the Damascus-Aleppo lipre
and the Deir Ez Zor-Albu Kamz! line. For 2000, the Lattakia-
Tartous line and a standard gauge l.ne from Damascus to Amman
are assumed to be in operation. The ccmbined CFS and CFH system
is treated as a single network from 1986 onwards,

Estimation of future rail market sheres is exceptionally dif-
ficult 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 five
commodity groups and transit treffic. 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 - 1iron and steel,
fertilizer, processed food stuftfs, farm products, sugar beet,
non-bulk building materials.

Group 5 High-value goods - manufactured products, capitd!?
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 of group 4, 9 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 ccimodities. The CFS freight
traffic plan for 1980 gives groups 1, 2, and 3 a share of a
little over 68 percent of tonnage and 71 percent of ton-
kilometerage.

Rail is naturally more competitive for the bulk commodities and
over longer distances. Group 5 traffic is likely in the 1long
term to be carried in volume by rail only in containers.



While high shares of pullh movements are virtually ccertalin
between rail-connected voints, the shere of groun 4 tvatfic
that will be attracted is bhighly sensitive to tne relative

-

price and service qualities of road transport.
Table 3.2-1 shows the projected rail tratfic far 1985 by group
and by oriagin-destination. 1In general, the rail charce has heen

taken to rise with distance and the flgureos Jor both dircotions
added together. Lipiting sharcs on any one orldlin-destination

of 70 percent for groups 1 and 5, 45 percent Lor group 4 35
percent tor group <2, and 15 percent Loy group Soave used., For
phosphate rovements, fuel oil {rom Homs to Mhavaen, and translt
traffic, specilic volumes hLave peon projeated hocod on fleous—
sions with CFS officials and on other saovees, Too total trat-

10

fic forccast for 1985 15 6.2 million tons, .0 loiliicio ton-
kilometers. OF tne tonnage, 75 percent 15 op bulk compodities
(qroups 1, 2, and 3), 12 percent 1is gyroupr 4, J percent 1s qroup
5, and 11 percent is transit traffic. in comparing the 1985
forecast with the total of 1.9 million tons carried in 1979,
the breakdown of the increase 1s as follows:

Tons

Compor.ent _ (million)
1979 Traffic 1.91
LLess Railway Construction Materials 0.1%4

Base Traffic 1979 1.47
Natural Growth in Base Traffic 1979 to 1985 0.50
Phosphates to Homs/Tartous 1.53
Fuel 0il to Mhardeh 0.40
Increasce in Transit 1raffic . 0.52
New Traffic to Damascus 1.18
Other New Traffic 0.63

Total 6.23

The projection thus implies the development of some new traffic
by rail apart from that due to the opening of the line to
Damascus but far less new traffic than such a large overall
growch would suggest at first sight. Rail service to Tartous
and Homs has been badlv affected recently by line construction
and reconstruction work. Given the much-improved scrvice to be
expected by 1985 and proper attention to marketing, the fore-
cast 1s considered attainable.
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Table 3.2-1
KAIL FREIGHT TRAFFIC PROJECTION, 1985
(00C tons)
Commodity firoup

Koute 1 2 3 4 5 Transit Total
Lattakia-Hons 110 - - 1a - - 128
Lattakia-Aleppo 77 12 - 78 24 - 191
Lattakla-Damascus - 23 - 74 33 - 130
Lattakla-Al kawgga 20 - - - - - 20
Lattarlia-Delr bz Zor 11 - - - - - 11
Lzttakla-A1l Hassakeh 14 - - - - - 14
Lattukla=-Al Famishli - 14 - - - - 14
Lattakla-I1ra.g - - - - - 250 250
Tartous-Lamisous - - 449 66 25 - 540
Tartbtuws=Huins 82 12 - 27 - - 121
Tar ous-ilama - 12 152 22 - - 186
Tartoeus-aAlepypo - - 103 59 14 - 176
Tartous=-helr kEz Zor - - 12 - - - 12
Tartous-1raqg - - - - - 30 3
Tartous-
Phospliate Mines 930 - - - - - 930
HHoms-Damascus 338 25 - 74 - - 437
Homs-Hama 24 36 - 11 - - 71
Homs=Alc) o 255 19 - 56 - - 330
Homs-Al Faqgaa 524 10 29 - - - 5613
Homs-lbelr Ez Zor 32 - - - - - 32
Homs-Al Hassakeh 42 - - - - - 42
Homs-Al Famishli 31 - 13 - - - 44
Hors-Thosphate Mines 600 - - - - - 600
Homs=Mhardeh 400 - - - - - 400
Aleppo-Dhamascus - - - 35 - - 35
Alepjpo-Huma - - - 20 - - 20
Aleppo-al Ragqga - - 31 24 - - 55
Aleyvo-Derr Lz Zor - - 26 19 - - 45
Aleppo-Al Hassakeh - - 13 25 - - 38
Aleppo=-AlL Kamishli - - 31 13 - - 44
Damascus-lama - 26 - 10 - - 36
Deiyr iz Zor-pl vamishli- 12 - 13 - - 25
Turkey (Midan 1kbis) -
lray (Albu Famal) - - - - - 250 250
Turkey (Al Kamishli) -
lrag (Ya'roubia) - - - - - 150 150
“ithers - 51 70 87 50 - 258

Total 24990 252 929 731 146 680 6228

Source:

Note:

Consultants'

estimates.

3-5

Individual flows shown only if over 9500 tons.






Table 3.2-2

RAIL FREIGHT TRAFFIC PROJECTION, 2000 CASE B2
(000 tons)

Commodity Grout

Route 1 2 3 4 5 Transit Total
Lattakia-Aleppo 321 53 143 31 67 - 895
Lattakia-Al Ragga - - 12 10 - - 22
Lattakia-Al Hassakeh - - - 18 - - 18
Lattakia-Ira: - - - - - 8C0 800
Lattaxkla~-Damascus - 40 82 148 128 - 398
Lattakia-Homs 265 10 39 20 15 - 349
Lattarla-!.mag - - 18 15 - - 33
Tartous-bamascus - 23 532 127 108 - 790
Tartous-Homs 213 - 260 80 14 - 567
fartous-tiana - 20 20 37 - - 77
Tartons=aleppo - 22 765 120 41 - 948
Tartous-Al hkagga - - - - 16 - 16
Tartouus=-Irayg - - - - - 200 200
Tartous=-Jordan - - - - - 800 800
Tartous-

Fhoepliite Minesg 600 - - - - - 600
Homs-Damas cus 705 76 187 149 26 - 1143
Homs=4alcp 0 1261 137 341 99 - - 1838
Al kajgga-Lelr Bz Zor 104 - - - - - 104
Al Rappa-al Hassukeh 153 - 18 20 - - 191
Al Fagra-al Kamishli 164 - - - - - 164
Homs~-Al kaqgua 19 - 32 23 - - 74
Homs-Delry Fz for - 14 49 10 - - 73
Homs=Al Hoassakeh 18 - 16 206 - - 60
Homs~-Al Kamishli 83 - 61 - - - 144
Homs-bPhost hate Mines 2400 - - - - - 2400
Homs -Hama 107 106 23 - - - 236
Homs-Mhavdeh 500 - - - - - 500
Homs-Jordan - - - 14 - - 14
Alejpyo=-Jdordan - - - 39 27 - 66
Alejroe-Damascus - 57 105 117 82 - 361
Aleyyo-tlang - 12 27 40 - - 79
Aleppo-Al Raiga - - 182 147 - - 329
alueyppo=-belr Ez Zor - 18 108 64 ~ - 190
Alejppo-Al Hassakeh - - 123 99 - - , 222
Alceppo-Al Kamishli - 29 225 40 32 - 326
Damascus~-Jordan - - - 94 - - 94
Lamascus-Hama - 18 44 29 19 - 110



Takble 3.2-2 (Continued)

RAIL FREIGHT TRAFFIC PROJECTION, 2000 CASE B2
(000 tons)

commodity Group

Route 1 2 3 4 5 Trarsit Total

Damascus~Al Hassakeh - - - 65 - - 65

Damascus-Al Fagaa - - - 22 - - 22

Lamascus—-leclr Lz Zorx - - - 34 - - 34

Hama-Al Kamlshli - - 27 - - - 27

tlama-Deltr kEz YZor - - - i - - 11

Lbeir bz Yor-

Al Hussakeh - 15 34 16 - - 65

peir Ez Jlor-

Al Kamishll - 18 18 40 - - 76

Turkey (Midan Ikbis) =~

Irag (Albu Kamal) - - - - - 500 500

Turkey (Al Kamishli)-

Iragq (Ya'roubia) - - - - - 250 250

Uthers - 12 54 57 69 - 192
Total 6913 680 3545 2141 644 2550 16473

Source: Consultants' estimates.

Note: Individual flows shown only if over 9500 tons.
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passenger trips per day were considered. There 1s ancther
reason for this selection. Since the O & D survey was done on a
sample basis, thoe O « D flows to be considered must be suffi-
ciently high to be derived from a representative sample.

Some of the f{lows hadl to he disregarded because they were
obviously distorted (for example, only partial information
about bhus passengers was available). Tor the same rceasons, all
intra-Mohatfazs O & Ds were skipped. Approximately 506 O & D
pairs were left atfter this first screening.

The information about tariffs for taxis, minibuses, and buses
made available to the Consultants covered only approximately 20
of the selected G & Ds. The Ceonsultants attempted to expand
them with direct interviews at bus and taxi terminals, but the
present tariffs differ too much from the base year's (the in-
creases have been different, sowetimes there were even de-
creasces) to mare them compatible with the 1879 tariffs, so the
analysis had to be restricted to approximately 20 O &« D pairs.
These O & s are almost totally from and to Damascus and Aleppo
plus a number of relationships between major Mohafaza centers

For each of these O & D pairs, the following sets of 1979
fiqures were establicshed:

- share of passenger trips by private car, pickup, taxi
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 (xj) listed above and
the dependent variables (y):

- share of different vehicle types or

- ratio hetwoen traffic on different vehicle-types

Regressions werc periormed using the Zilog-Basic Statistical
Package.
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Basically, four kinds of mathematical relationships were
tested:

- Linear y = a + bx or
5
y= Z bixi
i=1
- Logaritnmic Yy = b 1In(x) or
5
y= X biln(xi)
i=1
- Exponential y = aebx or .

5
y = T1 aebx

[
i
b

- Power Yy = axb or

5
J:L 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:

y

- 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 1is,
their validity for input values outside of the present range
and the pocssibility of soundly forecasting the input variables
and of changing the coefficients for the future.

Conclusiocns

It must generally be stated that extremely high correlation
indicators cannot be -~xpected in this kind of analysis for
several recasons:

- A numher of subjective, non-economic factors govern the
modal choice of passengers.

- The aguregation of a multitude of 1individual O & [
pairs 1nto Mantika-center to Mantika-center flows may cause
considerable distortions.

- The passengers are often charged more than the official
tariffs, especially in taxis.

- The samples are often toco small for analysis with a
large number of deqrees of freedom.

Passenger Cars and Pickup Trucks (PC, PU)

At the present level of car ownership in Syria (7.3 passenger
cars per 1,000 1inhabitants), roughly only 1 out of every 23
housecholds owns a passenger car. It 1is obvious that the main
factor intluencing 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 Damascus Mohafaza. A number of assumptions had to
be made as to the distribution of vehicles among the Manatik
as well as the share of avallable passenger cars used for
inter~-city traffic. This explains the low but acceptable fit

(R = 0.75) of the resulting equation:

SPLIT (PC,0) = 1.71 (MOT (0,D))0.74
where

MOT = Motorization Index = Intercity PC/1,000 inhabi-
tants.
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Mohafaza

Damascus +
Quneitra

Aleppo

Homs

Hama
Lattakia
Deir Ez Zor
Idleb

Al Hassakeh
Al Ragga

Al Suweida
Dera'a

Tartous

fyria

Source:

CAR OWNERSHIP IN SYRIA,

.Table 3.3-1

1978

Motorization
(Vehicles/1000 Inhabitants)

Passenger
Passengers Inhabitants Cars Total Vehicles/
cars Total (000) 1000 Inhabitants 1000 TInhabitants
33,641 68,813 1,931 + 21 17.2 35.3
12,878 28,321 1,723 7.5 16.4
5,071 13,155 732 6.9 18.0
1,935 10,233 705 2.7 14.5
3,434 8,219 515 6.7 16.0
417 3,478 388 1.1 9.0
470 4,169 498 1.2 8.4
733 5,814 611 1.2 9.5
272 2,895 317 0.9 9.1
262 2,060 179 1.5 11.5
163 1,905 308 0.5 6.2
1,634 4,914 400 4.1 12.3
60,918 153,970 4,328 7.3 18.5

Central Bureau of Statistics and Consultants'

estimates.



The exponant 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 pacc as mortorization. This pattern gener-
ally appears and is explained by the increased usc of passenqer
cars for urban traffic the lower average yearly use.

Considerations on & pure non-captive rider basis are not suffi-
c.ent to explain the variety of passenger car shares of the
different tlows originating in the same Mantika. It was ob-
served that the share of trips by private cars 1is higher than
the average of the zone of oriqgin on such O & D pairs linking
main centers to tourist resorts and to one another. This re-
flects the fact that on such 0O & D pairs the trip purposes of
tourism, rvecreatlion, and business are obviously more strorgly
represented. Trips with these purposes are pertormed more fre-
quenily by passcengers belonging to higher income qroups, who
are most likelv to have a passenger car. Also, a private car is
used, 1: available, more regiently for these than for other
trip purposes. Three purposes were defined:

-  bhusiness,
- tourism and recreation, and

- other

Based on their characteristics, O & Ds were classified in four
categorics:

a. Major Center: Damascus, lloms, Hama, Aleppo,
b. Mohafaza Center other than (a) and (c): Quneitra,
Dera'a, Al Suweida, Tartous, Idleb, Al Raqga, Deir Ez Zor, Al

Hassakeh.

c. Tourist Centers: Zabadani, Safita, Dreikish, Lattakia,
Al Hiffeh, Tadmur.

d. All other Manatik.

The trip purposes were assigned according to following matrix:

0/D A B C D
A 1 1 2 3
3 3 3 2 3
C 3 3 3 3
D 3 3 3 3
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All 1979 O & D pairs were classified in the three trip
purposes, and weights were given whern 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

SPLIT (PC, O,D) = 1.71 X (MOT(0D))0.74 x FACTOR (D).
% [PC/1,000 inhabitants]

The observation that pickups are mainly used for passenger
transport in short hauls is confirmed. A 1linear function
adequately describes the reduction of pickup share as a
function of distance.

SPLIT (PU,0,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 correlaticn 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 Homs-Aleppo (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 O § D pairs.

The tariff structure and speeds of the different lines are very
different too. The tariffs for each line were established at
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different times and then kept constant, SO there is nco definite
relationshipn. As for the travel times, the situation is very
varied as well, especially if compared with road travel times.
Thus, beside the speed of the railway, other important factors
influence the competition betwecen road and rail. The features
of the road that a rail line 1is competing with (from Lattakla
to Aleppo, the rail line 1s new and designed for high speeds,
the road old and slow; between Damascus and Dera'a the opposite
is true), and  the sometimes considerable differences in
distance of the road and raill connaction between two cilties
(e.qg., the rall distance between Deir Ez Zor and Al Kamishli 1is
217 kilometers as opposed to 265 kilometers by road) affect the
competition.

At any rate, a sufficiently veliable correlation (R = 0.78)
was found linking the ratio between non-rail public (total
traffic less private car and plckup trips) and rail traffic,
and the ratios bhetween the rail tariffs and travel times and
the bus turiffs and travel times, 1n the form:

PUBTRA (0,D) = TOTTRA (0,D) - PCTRA (O,D) - PUTRA (0,D)

RAT(O,D) = PUBTRA(O,D) - RLTRA(O,D) = 0.43el+43 TARRL(0,D)
RLTRA (0,D) TARBU (O, D)

e0.76 TIMBU(O,D)
TIMBU(O,D)

SPL (RAIL,0,D) = 1/(1 + RAT(O,D))

where PUBTRA is the trips by public transport,
TOTTRA is the total trips,
PCTRA is the trips by passenger cars,
PUTRA is the trips by pickup trucks,
RAT is the ratio of trips by buses and trips by rail,
TARRL is the tariff by rail,
TARBU 1is the tariff by bus,
TIMRI, is the travel time by rail,
TIMBU is the travel time by bus, and
SPI, is the rail split.

This formula can be interprected as follows:
The share of rail passenger traffic diminishes with rising com-
parative tariffs and travel times; however, the sensitivity to

travel times is about half the sensitivity to tariffs.,

The quality, comfort, reliability, etc. of railway service 1is
obviously perceived by the passengers as being considerably
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lower than those of buses, microbuses, and *taxis. If tariffs
and travel time for both rail and road were equal, still only
21 percent of passengers would use rail. In a hypothetical case
where rail ctariffs and times are only one-tenth of road tariffs
and times, only 65 percent of Passengers would use rail.

This bias against railways is (hought 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 lack of accessibility (mostly nain centers are
served by rail). These conditions are not likely to change much
in the future. It must, however, be pointed out that the use of
the pure travel time in the equation (2xcluding stops, trans-
fers, 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 cal-
culated for travel time ratios ranaing from 0.3 to 1.5. The
results show that in the normal ranges of the influencing para-
meters,

(0.5¢ Z2XRE) ¢y 5 ang 0.3 ¢ TIMIRL) o
' 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 Fiqure 3,3-1,

Taxi

Service (long distance) taxis are a favored means of trans-
portation for intercity traffic. They normally start and end at
one or a few points within a city, althoucgh loading or dropping
passengers en route is not uncommon 5till, taxi operators tend
to maximize their revenues by oreferentially taking long-
distance passengers. No schedules exist. A vehicle departs
whenever it is full or the driver estimates the revenues are
sufficient. In other words, the s-.ivice taxi insures a very
frequent service which 1is also fairly flexible as far as
origins and destinations are concerned.

The tariffs a.e consistently higher than those of buses 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 of
the ratio between passenger 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,

TRATX (O,D)

- b} 4 = E 1
TRAND (0.5 5 THABT [0°D] 0.41 + (G.0315 [EADPT (0O,D)

—0.0001a75[TARTX(O,D) - TARPT(O,D}]
where:

Headway Public Transport = HEADPT (O,bL} =

14 hours x 60 _ 840
Frequency MB + Frequency BU = FREQMB (0,D) + FREOBU (0,D)

and TARPT (O,D)
case TARPT(0O,D)

I

TARME (O,D), unless FREQMB (0O,D) = 0 in which
TARBU (0,D).

i

The conctant factor of less than one implies a bias against
taxis 1in the percepticn 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 taxl. The
negative blas is most likely due to three facts. Taxis tend to
favor passengers travelling on the whole trip, so Zfor all pas-
sengers the service does has not have the quality which was
assumed. 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 effoct 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 12.80 per
hour and matches well with the average time value for a taxi
passenger of SP 10,38 calculated in Phase I. This pDuts the
average taxl 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

lHeadway is the time between departures.

2Assuminq time value = 90 percent of average waqge 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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The dependcnce of the taxi share on the Aiffercnce in tariffs,
rather than on the ratio of tariffs aecreases tre share of
taxls with increasing Jdistances, an effect that 1s wpoth
reasonanie and can actually be observed.

4]

Microtus and Bus

Bus services in Syria presently do not run on schedules, except
for the huses of the state-cwacd Karnak Company. Operators for
both micro- and larqge buscs ave private and small sized. A bus
departs when the vehicle i1e between 80 percent and 100 percent
full, or even less 1f the driver Jdecides to leave, Departice
and arrival of buses occurs at fixed voints withln thoe citles
or villages and minizir amounts of boardine or aottin ) obt the
Fus en route are obscrved. The maximum nurber of daady triies i
not at the operator's discretion but 1g regoiated oy liconce,
In summary, buses and microbuses otter a service JORLar e Lo
service taxis except for the headways, which are lonier. (Hcro-
buses nourmally contain up to 20 passenqgers, a lalbger bus oot
ries up to 50 passenqgers, as onposed to a taxl, wnicrn caries 5
to 7 people, ata there 13 111t ot i < ' i
destir cicn are concerned. Fares, cstablishe! by the Hinistry
for Suppiy and International Trade, are proscitly crtremely
low, especially for larqge buses. Official tariits are normally
applied. Tarifis are consistently nigher ror mlcrobuses,

—~ I . - B .
5o flex: oroLein Aand

o9}

= Q1

The equation which was found tor the split MB/BU shows an
R = 0.74 and has a similar shape to the one found for taxis.

TRAMB (0O,D)

= 1.64 - 0.0032 (TARMB (O,D) - - (0,
TRADU (0, D) 1.64 0.0032 (TARMB (O,D) PARBU (0O,D))

+ 0.033 {(HEADRU(O,D) - HEADMB(O,D))

The constant greater than one indicates that, in the perception
of users, microbuses are preferred because they are more flex—
ible, more comfortable, and less crowded. If tarifits and Lrn=-
quencies of microbuses and buscs were the same, 58 percent of
users would still prefer microbiuses, This perieronce 15 0ot
very strong, however, becaune 11 frequencles are kept the same,
a difference in taritt of Sp 2 would cancel 1t. At tnhe present
per-kilometer rates, this alveady occurs at s Falometors,

The implicit time value of this cquation 1s that passengers are
willing to pay SPo1.03 more to avold walting ten minutes. This
10.3 piasters per minute equals SP 6,19 per houv, which corre-
sponds to an average wage of Sp 1,100 per month, rouchly cqui-
valent to the income in the first, second, and third quintiles,
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that 1is, 60 percent of the pepulation.3 This value matches
well with the time value of SP 5.48 per hour calculated in
Phase 1. The dependence of the microbus/bus ratio con tariff
difference rather than tariff ratio causes the microbus share
to decrease with the distance if corstant per kKilometer rates
are assumed,

2.3.2 Adjustment of Forecast Parameters

In addition to forccasting the parameters (like distances,
times, taritfs) of the modal split equations, some adjustment
must also he mude affectinag the coefficients of these equa-
tions, narticularly when :those coefficients implicitly contain
other parameters which may chanage 1n the future.

The following adiustments were considered:

- Private car ¢hare, Since it is explicitly linked to
motorization, which in turn depends on the GDP per head, no
adjustments were made.

- Pickuns. The use or pickups and trucks for passenqger
transport will be ruled bty two trends. On one side, the number
of pickups - a rvelatively cheap vehicle with several uses -
will keep qgrowing at a considerable rate. On the other hand,
1ts use for passenqer trensport will decrease with increased
ownership o’ private cars and improving public service. The two
effects were cons:vied to compensate tor this and no adjust-
ment was meade,

- Rairlway. There is no implicit time value in the equa-~
tion as it does not contain absolute tariffs or times but only
pure numhers. Therefore, no adjustment was made.

= Taxi. There are two parameters contained in the edqua-=-
tion whichk will chanae in the future. The coefficient of the
headway of public transport, which includes the impliced time
value and the constant, represents the share of people which
would still choose taxi it the bus service werc the same at the
same price., As for the time value: two opposing factors have to
be considered. The growth of GDP per caplita ‘ncreascs the time
value; the chanqge of trip purposce mix (there will be more non-
work related trips in the future) reduces it. With the trip
purpose mix assumed for 2000 (50 percent work, 35 percent
social, 15 percent tou-ist), the time value will be 60 percent

3Assuming time value = 90 percent of average wage for work
trips, 30 percent of averace wage for other trip purposes, With
the surveyed trip purpose distribution, an average time value
of 89 percent of average weje 1s calculated.



of average wage versus g5 percent 1 1979. The latter, in turn,

111 have grown by 1,82 in rezl terms. The time value in 20080
will therefore be 1.2% times the present one and 1.07 times
that in 1985. The constant factor reflects a corparativ: lack
of use preference for taxis, due malnly to the percepcilon of
taxis overcharging, vpreferentlally cuterin. to hlgh-revenue
pascengers, and sometlmes havina loss than cptival Lcadways,
Due to the qeneral increase in mohiiiny, e even L1cler 1n=
creass 1n non-economic trios, amd i cwerall o Sore exten-
sive bus service, the non pretorence 15 ostlmated to rise
slightly 1in the futute. Only 20 percent of passengers are ex-
pected to use taxis in the indifference case in 2000 as oppos=d
to 30 percent 1n 1979. Trne constant factor s thus 0.25 in 2000
and 0.35% in 1985,

The following equations were used:

TRATX (0O,D) _ rAna . .
TREFD (OB F TRESU 70y = CONST T + Al [HEAD PT (O,D)]

- 0.0001475 [TARIF TX(0O,D)-TARIF PT(O,D)]

14 hours X 60
n D =
Where HEAD PT (Q,D) Frequency MB + Fregquency Bus, and

TARIF PT (0O,D) = TARIF MB (G,D) unless

IF FREQ MB (O,D) = O, TARIF PT (0O,D) = TARIF BU (0O,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 value {or bhus passengers
will amount to 66 percent, versus 99 percent 1n 1979, of the
average waqge in 2000, so the 1mplicit time value will increase
by a factor of 1.35 in 2000 and 1.09 1in 1985, The subjective
preference for microbuses in the indifference case of 62 per-
cent 1s expected to decrease as the service guallty of buses
and microbuses becomes more and more similar, and to be 5% per-
cent in 2000. The constant would thus be 1.22 in 2000 and 1.49
in 1985,

The following equations were used:

TRA MB (0,D) _ ~rvam o . .
A BU (0,D) CONST 2 + A2 [HEAD BU (O,D) - HEAD MB (O,D)]

0.0032 [TARIF MB (O,D) - TARIF BU (O,D)]

1979: 1.64 1979: 0.033
CONST 2 = 1985: 1.49 A2 = 1985: 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
ditficult. More than anything, 1import and registration of

passenger cars have been subjected to restrictions in
connection with halance of payments problems. This explains the
very unsteady trend in the years 1963-1973. In fact, with a

growing population and a stagnating fleet, it took ten vears
for the private car ownership to again reach the 1664 figure of
3.86 passenasr cars per 1,000 inhabitants. In the vears up to
1967, car swunership, albeit unsteady, at lerst followed the
same trend zs the GDP per capita. However, the trends behaved
completely independently  to 1972, From that year to the
present, motorization picks up very dquickly.,

Total wvehicle registration is a cumulative measure of all
vehicles ever reqistered Up to a certain date and therefore
neither 1indicates available passenger cars nor necessarily
links Lo GDP. A more adequate parameter for correlating with
GDP per capita is the number of new registrations per 1,000
inhabitants a year. Using a scraping rate of 6 percent per year
for passenger cars, the new registrations in year t-1 can be
calculated hy:

New Roqistrationt_l = Total Registration - Total
Registrationg.)
+ 0.06 Total Registration; _3

The resulting data are shown in Table 2.3-2 and Figure 3.3-2.
From them it can he seen that the new registrations of vehicles
have followed a very unsteady trend, especially before 1971. If
the curve is =moothed by calculating the moving averages over
three years, however, a similarity of shape with the curve of
GDP per capita can he observed, particularly after 1971.

In fact, reqgressing the smoocthed new registrations per 1,000
intabitants against the GDP per capita (in 1975 prices) for
1971-1977 gives a correlation of 0.98 and an clasticity of
4.16. For the years 1965-1970 a cross-section reqression link-
ing the 1979 GDP per capita in the 13 Mohafazat and their
motorization indices, based on rtotal registrations, confirms
the presently very high clasticity of car ownership to GDP per
capita: value of 4.53 is obtained. If, however, the development
of the very last years is considered, it can be seen that the
elasticity, 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 2.60 for 1977-1978. it is obvious that
in the vears after 1973, when import restrictions On passznger
vars were relaxed or withdrawn, a huge suppressed demand for
passenger cars was released; this demand is declining, however.
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Year

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

Source:

1965 -

PASSENGER CAR REGISTRATION,

Table 3.3-2

1963

1
Total

18,900
21,900
22,000
21,300
22,700
21,700
22,400
23,700
23,800
23,200
25,700
27,200
38,100
50,000
56,100

60,900

1967 estimated:

1,410
620
2,680
360
2,000
2,640
1,520
820
3,890
3.040
12,530
14,190
9,100

8,170

New per

1000 Inhabitants

0.821

0.271

0.116

0.484

0.061

0.328

0.433

0.241

0.126

0.576

0.435

1.732

1.732

1.174

1.014

GDP/Capita
1975 private

1,540
1,630
1,610
1,520
1,550
1,560
1,750
1,730
1,840
1,940
2,130
2,316
2,770
2,890
2,720

2,860

Consultants calculations based on official registration
data.

official figures include taxis.
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For the forecast it was assumed that the elasticity would
decrease linearly from 2.60 in 1978 to 1.50 in 2000. Having an
elasticity constantly higher than 1 means that a growing
portion of the disposable income wili flow into purchase of
passenger cars. This 1s an acceptable assumption if the present
low level of mctorization is considered, and 1f it 1is thouqght
that the assembly of passenger cars in Syria will help relieve
the foreiqgn exchange problems deriving from high car imports.

I[f the relative real cost of private car travel remains un-
chanqed, the total vregistrations of privatce cars will be
653,000 1in 2000, an increase of 11.4 percent per 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 fleet, the ccraping rate of vehicles would also
increase; that is, the average life of vehicles would decrease
from the present 16 to approximately 10 years. The running
fleets thus calculated would gqrow at an average of 9.4 percent
per vear and weuld correspond to 2 motorization index of 6.4
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 passcnger car vehicle fleets by
Mantika, using the GDP pev capita derived from the Consultants'
macroeconomic model. The 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
1s presently ruled by the number of licences issued to opera-
tors for & certain line. Although service is roughly demand
oriented, the number of licences issued is not strictly aimed
at the provislion of a certain standard of service to users.,

The present pattern of different service quality, different
load factors, and different revonues for operators cannot be
taken as a basis for forecasting the future,. Considevring the
growinqg demana 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
there are adequate load factors. 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 - 2000

Percent

Increase New .

in New Registrations New Total Scrapning Running

Registrations/ 1,000,000 Registrations Rzgistrations  Rate Fleet
1C00 Inhabitants Inhabitants (000) (00G) Percent (000)

7.64 984 8.2 60.9 6.0
7.50 1,059 9.1 69.1 6.2 54.8
7.35 1,137 10.1 78.2 6.4 60.7
7.20 1,219 11.2 88.3 6.6 67.2
7.06 1,305 12.5 99.6 6.8 74.3
6.21 1,395 13.8 112.0 7.0 82.0
6.76 1,489 15.3 125.8 7.2 90.5
6.62 1,588 16.9 141.1 7.4 94.7
6.53 1,691 18.6 158.0 7.6 109.7
6.39 1,799 20.5 176.6 7.8 120.6
6.24 1,912 22.6 197.1 8.0 132.4
6.09 2,028 24.8 219.7 8.2 145.1
5.94 2,148 27.2 244.5 8.4 158.9
5.79 2,273 29.7 271.7 8.6 173.8
5.64 2,401 32.4 301.4 8.8 189.7
5.49 2,533 35.3 333.8 9.0 206.8
5.35 2,668 38.4 369.1 9.2 224.7
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PRIVATE CAR FLEET IN SYRIA,

Table 3.3_3

{Continued)

1978 - 2000

Percent

Increace New

in New Registrations New Total Scrapping Running

Registrations/ 1,000,000 Registrations Registrations Rate Fleet

Year Elasticity 1000 Inhabitants Inhabitants {000) {000) Percent (0090)
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
19§8 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

AVAILABILITY OF PASSENGER CARS PER 1000 INHABITANTS, 1985-2000
IHantika 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
ral 8.36 18.74 Dreikish 3.97 9.40
Jabadani 6.36 14.89 Lattakia 10.95 23.18
Qatana 6.80 15.80 Djableh 5.49 12.95
QDouteifeh 5.50 12,18 Al Hiffeh 3.04 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
(urneitra 5.69 13.89 Jisr-Al-Shughour 5.28 14.29
iy - 7.68 Harem 3.76 9.13
[zra' 3.64 9.13 Ma'arrat Al-Nuo'man 5.70 13.24
Dera'a 6.55 15.62 Jabal Sam'an 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
Tadmur 10.92 23.71 Ifrin 4,21 10.92
Tal-Kalakh 4,09 9.83 Ain Al Arab 4,29 10.44
Al Kastan 5.40 11.94 Manbed j 5.53 14.03
Al Luseir 5.76 13.14 As Sifa 3.03 7.80
Al Mouharram 4.48 9.5¢ Tal Abiad 4.04 9.81
Homs 12.27 26.23 Al Ragqa 7.88 18,81
Al Salaemieh 7.83 17.46 Albu Kamal 5.73 14.18
Al Ghab 3.82 9,22 Al Mayadin 5.25 13,11
Missiaf 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 iy
the total traffic demand in passenger trips per day between a
certain origin and a certain destination. First the shares of
private car, pickup, and railway passengers are determined
based on the previously described methods. The remaining traf-
fic 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 aver-
age headway would be one hour or more. Under these circum-
stances 30 to 40 percent of the passengers would switch to
taxis or prefer to go to the nearest major center - sa Moha-
faza 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 O § D pairs originating in a Man-
tika 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 O & 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 micro-
bus 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 would be wrong to 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 taat, 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 bus trips per day), there is one
trip every 30 minutes and an average waiting time of 15
minutes.



Intermediate traffic demand: 560 < TEA < 2,800 pax trips/day

For total traffic demand higher than 560 passenger trips per
day, it is possible to increase the total frequency offered to
users and at the same time to use larger vehicles. For demand
values near to 560 passenqger trips per day, few large buses
will be used only in the peak hour, and the rest of the traffic
will still be taken over by microbuses. At the upper end of the
range (2,800 pax trips/day), by using only large buses with a
capacity of 50 seats, an averaqge frequency of 56 buscs every l4
hours, 4 buses per hour, or 1 bus every 15 minutes is reached,
and no microhbuses are necded.

High traffic demand: TRA > 2,800 pey trips/day

It 1s therefore assumed that the microbus frequency decreases
lincarly from 28 bus trips per day at 560 passenger trips per
day, to 0 at 2,800 Passenger trips per day, while the bus
frequency increases from 0 to 56 trips per day. The total bus
and microbus frequency thus increases linearly with the demand
from 28 per day at the lower end to 5F per day at the upper end
of the range.,

For high and very high traff:c demand, the service is effi-
clontly taken over by large busce:s only, and thcir frequency
increases linearly with demand. For demand higher than 4,200
passendger trips per day, an almost coatinuous bus service (one
every 10 minutes) is available to u-:crs. A graph of bus f(re-
quency as a function of demand is prescnted in Pigure 3.3-4.

ALl the above considerations pertain to the ideal case where
the whole Mantika-to-Mantika demand for transport actually
takes place bhetween Mantika center and Mantika cencer While
this 1is certainly rnearly correct for long-distance trips, the
closer the Mantika  cnters, the higher the 1likeliness that a
considerahble amount of “emand moves hetween peripheral loca-
tions of both Manatik. & |, a peripheral demand could, in some
cases, be high enough to justify a direct service between
non-Mantika centers. From a sample analysis it was determined
that the share of demand with one end not in the Mantika center
decreases very rapidly with the distance and becomes virtually
nil beyond 300 kilomneters. A parabolic of the fifth deqree:

Share of peripheral demand = 100 - 32 distance0.?
[percent] [Kilometers]

adequately describes the situation (see Figure 3.3-5),

Therefore, every O & D pair was divided into one direct and one
peripheral flow bascd on distance. The frequencies of micro-
buses and large buses were determined for each of those flows
separately and then added.
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one final observation 1s that the whole determination of bus
frequencies 1is based nn bus capacity considerations {(One bus 1s
supposed to leave when 1t is 100 percent full). Tre modal split
process, as 1t has been described, subtracts thoe taxi share
from the rtotal Jdemand and then spllts the passengers botween
buses and raerobuses. If used with reasonable assumplions dbout
tarifts, ti.is syster always yields hiah load fzctors. This 1s a
Jesirable c©ituation hecause it makes bus service atrractive to
oper tors and guarantees  an cfficient use ot wvehlcles, person-
nel, and fuel while still providing an excellent service to
users.

Tariifs

The present tariffs for taxis, buses, and rail do not follow a
system for the whole country and are often arbitrary and not
market oriented. At any rate, they are largely lower than the
marginal opcerating costs for all modes; not infreguenttly, they
are oven lowsel thar the out-ol-pocret C '

cumstances, .t is possihble to keep the passenaot transport
system working o'y oy means of large direct subsldies o cover
railway oreratina losses or by indirect public transport sub-
sidies  (aalniy  through  the artificially low Jdieacl prices).
There i {reanent overcharginag by taxis, anda operators fre-
quent Ly are ot aware of o the actual operating costs of thelr
vehicles. Leas than optimal malntenance, extremely old vehl-
cles, and ovevloading are also partly conscquences nf the low
tariff level.

. FuNp Tien 3, Vg ot P
ostn. Undoy thoeoe Cilr-

Bus tariif{s were sizeably increzsed in 1980, but costs 1n-
creased at least as much (wadgos grow by 60 percent, ftor ex-
ample). The averaqge tariffs in pilasters per passenger-kilometer
in 1979 were:

Tax1 ﬂiprobus Bus Rail
4.70 3.30 1.80 2.93

The averaqge economic marginal operatina costs in piasters per
nassenger-kilometer in 1980 were:

Tax1 Microbus Bus Rail
12.78 6.75 5.59 6.08

(Occupancies of 4, 13, and 40 passengers per vehicle were
assumed for taxis, microbuses, and buses, and 400 passengers
per train werec used for rail.)

Ta compare the figures, the 1979 tariffs were inflated by the
qeneral price index (1.10 in 1980) and therefore became:
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Tax1i Microbus Bus Rail

5.17 3.063 1.98 3.22

It can be seen that only the following percentages of economic
marginal costs are covered by direct revenues:

Tax i Microbus Bus Rail
40.5 53.4d 35.4 53.0
percent percent percent percent

This shows that not only 1s the general level of tariffs very
low but also that competition is somehow distorted as large
buses (and taxis) are compelled to run considerably higher def-
icits than other types ot public services.

Tt was a=aumed that tarviffs for pvassenagers will be raised in
the future in any case. One reason for this assumption 1s that
it will Fe more and more difficult to convince operators to
operate way Lelow the break-even point. It is estimated that if
the state would subsidize the whole operating deficit of pas-
senqer transport within Syria, such subsidlies would reach ap-
proximately 5P 1.7 billion per vear by the ycar 2000, of which
SP 900 million would be for the large buses alone., The reqular
subsidies to passenger transport woueld then amount to about 2C
percent of the GDP of the transport and cemmunications sector
{or 1.% percent of total GDP).

Therefore, a base ciltuation was taken 1in which all passenger
tariffs increase at a 2 percent per year rate in real terms.

The necessary subsides would still be a significant SP 800 mil-
lion per vyear by 2000, but the proportion to GDP of the trans-
port sector (9 percent) scems more acceptable.

For thie cosc (called case A) all tarif{fs were made to lncrease
by 2 percent per yeac, thus keeping the 1979 ratios among the
tariffs of tre different modes. However, 1t 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 be linear (constant passenger-kilometer rate regarc-
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 licensea trips will actually be undertaken. It must be
considered that taxi microbus, and bus operators are small



operators, mustly owning just one vehicle. It cannot be ex-
pected that they compensate losses on one line with higher
earnings on ancther onec., 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 1is encouraged. [f this is sometimes desir-
able 1n the short term, it certainly causes prohlems when the
tariffs are increased.

Things arc different for the railway. The CFS is a large state-
owned company which can easily adjust it. tariff system to sult
the nceds of transport planning. These needs are obviously to
increase the share of railway passengers per se, 1in considera-
tion of the larqge amount of money already invested and of the
presently extremely low traffic-to-capacity ratio and particu-
larly the share ot long-distance railway passengers. o encour-
age the use of the railway, particularly by long-distance pas-
senqers, tariff schedules markediv tapered with dictance are
commonly used by railways all over the world. For this study a
tapered tariff was developed which aims at strongly discouraq-
ing rail travel for lerngths less than 100 kilometers. For this
kind of commuter-like traffic, heavy investments in infrastruc-
ture, control systems, and rolling stock would he required. The
distance ranqge where high railwey shares are desirable to help
decongest the road system starts at areund 200 kilometers (that
is, the distance for some v2ry heavy intercity movements such
as Aleppo-Lattakia and Damascus-Homs). For very lonu journeys,
say, longer than 450 to 500 kilometers, the time advantages of
railway get so sizeable that no further major decrease of the
rate 1is nccessary to attract passengers to the railway. The
taritf schedule must 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 rapildly up to
around 300 kilometers and then slowly up to 1,000 kilometers.
The per-kilometer rate could be calculated from a mathematical
function representing a curve. For the sake of having easy-to-
calculate tariffs, it is usual to seqment the tariff curve into
constant rates f[or qroups of 100 kilometers. The results are
shown in Table 3.3-5 and Figure 3.3-6.

If a comparison 1s made with 1979 tariffs, it can be seen that
the proposed tariffs are comparable to those on tho Aleppo-
Lattakia line. Aleppo-lLattakia was SP 8.00 in 1979 and 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 age and never railsed (e.qg.,
Aleppo-Hassakeh 1979: Sp 10.00; proposed: approximately 16.10
or 17.10 in 1985),



Table 3.3-5

PROPOSED PASSENGER RAILWAY TARIFFS

(2nd Class-Adult)

Total Tariff

(SP 1380)
2 percent starginal
Case Cost Casce
Distance Incremental rate Actual rate
Kilometer (average rate = 100} (average rate = 100) 1985 2000 1985 2000
1-100 115.3 115,3 4,2¢ 5.05 4,45 7.0%
101-200 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
301=900 40.7 €5.4 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 1n 1980 prices. The actual tariffs should be adjusted
by the general price index, and rounding of the resulting
amounts will make the ticketing operations easier, although
roundinoe to full Syrian pounds as it is done now introduces
considerab:le bhias (for long distances one can travel 100 kilo=-
meters per one Syrian pound).,

The other case analyzed 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 by
2000 no direct or indirect operating subsidies would be paid to
the passenger transport sector. This implies that the total
revenues are sufficlient to cover all operating expenses plus
the depreciation of vehicles of rolling stock. The costs for
building, improving, maintaining, and operating the infrastruc-
ture would not be covered by the revenues. The yearly growth
rates of tarifts necessary to reach this qeal would be:

Taxi Microbus Bus Rail
4.4 3.0 5.1 3.1
ercent Yercent percent percent

p !

This is higher than the 2 percent postulated in case A but
still acceptable for users. A faster attainment of the finan-
cial balance would lead to tariff increases which, beside just
not being feasible, also would induce a contraction in demand.,
In view of the high share of work and business trips, this is,
in gencral 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 tor buses, and 11.2 percent for rail would be neces-
sary. This would lead to a reduction in the per caplta trip
ratio to 97.8 percent of the present one, desplte higher in-
comes. 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, and
-0.60 for social trips. With the present trip purpose dist.ibu-
tion of 75 percent work and business, 20 percent tourisw., and 5
percent social, the elasticity in 1979 would be -0.24. With the
considerable change in trip purpose mix assumed for 2000 (50
percent 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 wecighted average for the tariff increasc 1s 4 percent per
passenger from 1974 to 2000, -llowing for a 2 percent per vyear
increase for relative prices of passenger car and pickup trans-
port. As a consecquence, 1if the GDP per capita were constant,
the per capita trip ratio would decrease by 1.04 percent per
year from 1979 to 1985 and 1.32 percent per Yyear in 1985 to
2000. With the forecast increase of GDP per capilta of 2.0
percent per year and the 1ncome elasticity of 1.22, the per
capita trip ratio would increasec by 2.6 percent per yedr from
1979 to 1985 and by 2.3 percent per year from 1985 to 2000.

Combined with the popalation increase, the traffic increase
factor would finally be 1.455 from 1979 to 1985 and 2.588 from
1985 to 2000, an annual growth of 5.9 percent. In other words,
compared with case A, total traffic would be 99,0 percent 1n
1985 and €7.9 percent in 2000.

For casc B, the tapered railway tariff schedule shown in Table
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
Tax1l 5.82 6.70 7.84 12.78
Microbus 4,09 4.33 5.50 6.75
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 lnvestigated, namely:

RD1 - Dase road network: includes all roads existing,
under construction, or committed for construction up to 1985
including the Damascus bypass.

RD2 - Maximum road network: includes the base network plus
the Hama-Al Raqga, the Tadmur-Albu Kamal roads, and the Aleppo
bypass.

RI,] - Base rail network: includes all existing lines plus
the BRamascus-Homs, the new Homs-Aleppo, and the Aleppo-Albu
Kamal lines. It includes neither the old nor the new lHijaz
Railway in 1985 nor the new Hijaz Railway in 2000.

RL? - Medium rail network: includes the base rail network
plus the Tartous-Lattakia line.
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RLL3 - Maximum rail network: includes RL2 plus the Tadmur
Albu Kamal line.

The following permutations were tested far the passenger modal
split: all for case A and for case A and case B.

RL1I RL2 _RL3
RD1 1985, 2000 2000 2000
RD2 2000

The basic input data calculated for each O 4 D pair for each of
the investigated permutations were:

- distances for road and rail,

- travel times for road and rail,
- access distances for rail, and
- access lines {or rail.

3.3.5 Results of the Modal Split Forecast

The passenger modal split model developed above was applied to
1985 and 2000. Tt should be noted that the model was applied
only to donestic passcngers. The modal split of passenger trips
within and outside of the country was estimated approximately.

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-
sengers in percent were:

Passenger car - 9.5, Pickup -~ 6.8, Taxi - 20.6, Microbus and
Bus - 6.3, Rail 1.8,

The first general comment is that the opening of the new rail-
way line from Damascus to Aleppo will upgrade the Syrian rail-
way from a number of lines to a closed system in which most
important places can be reached by rail. This is promptly
reflected by the more than doubling of the rail share from 1.8
percent of passengers 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 it can be seen that only
marginal shifts in the shares occur.

Obviously the rvelative changes in tariffs over six years are
not high enouqgh 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 cffect of the
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Table 3.3-6

1985 PASSENGER MODAL SPLIT ALTERNATIVES

PHYSICAL CASE: RD1 - RL1; TARIFF CASE A
Passenger Pickup Taxi Micro- Bus Rail Total
Car bus
51.2 28.9 118.5 108.9 210.5 20,0 538.0
9 5.4 22.0 20.2 39.1 3.7 100.0
1.8 0.6 3.3 3.2 5.7 1.7 16.3
11.0 3.7 20.3 19,6 35,0 10.4 100.0
98 57 76 79 75 233 84
- - 191.2 128.7 129.8 64.6 514.3
- - 5.82 4,09 2.23 3,63 3.12
PHYSICAL CASE: RD1 - RL1; TARIFF CASE B
Passenger Pickup Taxi Micro- Bus Rail Totul
Car bus
50.7 28.6 115.4 112.8 204.2 20.3 532.0
9.5 5.4 21,7 21,2 38.4 3.8 100,0
1. 0.6 3.1 3.4 5.5 1.8 16.2
11.1 3.7 19.1 21.0 34.0 11.1 100.0
98 57 74 82 74 243 84
- - 210.2 145.8 147.6 71.9 575.5
6.70 4,33 2.66 3.86 3.52

estimates.

Domestic passengers only.
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tapered tariff system and the comparative advantage of railways
over long distances. The split confirms that pickups are used
mainly for short distances. Treir 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 casce A and case B does not show major dif-
ferences in 1985, [t mov be noted, however, that in case B, the
rallway carrics some move passcengers, although the total traf-
fic is 1 percent lower. Similarly, in case B microbuses divert
some passcngers from taxis. This shows on a small scale the
effect of the marginal cost pricing system. The closer tariffs
get to the natural tariffs, that is to the cost of transport,
the less the penalization of the presently cxpensive modes:
microbus and railway. The fact that the proportion between
buses and microbuses changes slightly in the two cases can be
attributed to the lower total traffic level in case B. As the
large bus is optimally used only for large traffic flows,
financially for the operators case B is obviously the better
one. With 1 percent less traffic, 12 percent higher revenues
are obtained.

In hase 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 1is a
distance of 130 kilometers, the average trip length on the
rallways decreases from 1985, and so does the passenqer-
kilometer share in case A. The increase in motorization is
paralleled by an increase in the passenger car share. The
reduction of the non-rail public transport share 1is mainly
taken by the service taxis. The increase of total traffic
increases the number of O & Ds which are optimally served by
large buses rather than by microbuses. The proportion of micro=-
buses, 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 hoth for passengers and passenger-kilometers. The reve-
nues 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 can be
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Table 3.3-7

2000 PASSENGER MODAL SPLIT ALTERNATIVES

Consul tants'

MAXIMUM ROAD,

MEDIUM RAIL NETWORK

PHYSICAL CASE: RD2 - RL3, TARIFF CASE A

Passenger Pickup Taxi Micro- Bus Rail Total
Car o bus
227.6 70.7 198.7 81.1 686.6 66.0 1,330.7
17.1 5.3 14.9 6.1 51.6 5.0 100.0
8.1 1.5 5.4 2.4 19.4 4.9 41.7
19.4 3.6 12,9 5.8 46.5 11.8 100.0
97 59 74 80 77 204 85
- - 420.9 130.5 586.7 208.7 1,346.8
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

200.0 62.3 151.0 98.5 590.5 67.4 1,169.7
17.1 5.3 12.9 8.4 50.5 5.8 100.0
7.1 1.3 3.3 3.0 15.4 5.0 36.1
19.7 3.6 9.1 8.3 45 .4 13.9 100.0
97 59 60 84 77 203 85
- - 425,5 204.8 943.4 283.1 1,856.8
12.78 6.75 5.59 6.24 5.12

estimates.

Domestic passengers only.
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in case B derives from the smaller total traffic fiqure (87.9
percent. of case A). For a nurber of flcws, the threshold value
of traffic beyond which no mere microbuses operate 1s not
reached. From the financ’ viewpoint, 1t is obvious that
case B is preferable: it n 3 87.9 percent of traffic, total
revenues are higher by 37.4 percent than in case A, and the
Government budget saves about SP 508 million of subsidies in
1980 Syrian pounds.

The maximum road, maximum rail network case 1s practically
identical with RD2-RD1. The opening of the railway link to Albu
Kamal from Tadmur Jdoes not affect aiy major intra-Syrian move-
ment.

The final recommendation of one or another physical alternative
or pricing pcinciple will only issue [rom the calculation of
total economic system costs. The analysis of the modal split
forecast, however, leads to the preliminary conclusion that,
regardless of the physical alternatives, the marginal cost
pricing system seems preferable. The main reasons are:

- T™ransport users would pay for transport and no regular
subsidies would bhe needed. Passenger transport is attractive
for operators, and licenses are actually used. No distorting
effects qenerated by artificially low tariffs are to be ex-
pected in the location of dwellirgs and economic activities.

- The fact of having tariffs based on economic costs
encourages the use of the most economic modes. Thils is proven

by the higher shares of microbuses versus taxis, and rall ver-
sus other modes in case B, when compared with case A.

The disadvantages of the marginal cost solution are mainly:

- Increasiag tariffs is unpopular, although spreading the
increase over 20 years leads tc an acceptahle annual rate of
increase.

— The total traffic is less than in the other case {(87.9
percent). The number of peneficiaries from investments in the
transport sector would thus be smaller. Th=2 suppression of
demand will mainly affect non-work trips, the share of which 1s
expected to be 50 percent in 2000. Therefore, the loss to the
economy would be mianimal. On the other hand, a reduced number
of passengers could prove beneficial, because of near-to-con-
gestion traffic levels in the year 2009 on some links of the
network. A slightly smaller growth of passenger traffic would
help postpone extremely costly investments like double tracking
or doubling of highways.
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Chapter 4

PRELIMINARY INVESTMENT PRIORITIES

4.1 METHODOLOGY FOR ECONOMIC EVALUATION

The economic evaluation is the final stage in a project feasi-
bility study. It is conducted afrer the project's annual costs
and bencfits have been calculated during a comprehensive pro-
ject analysis, For projects that are system dependent, the
2conomic benefits will he determined by the national transport
model.,

Five methodls of present worth analysis were coploved in the
Investigation., The el present value, nenetfit-cost ratio, and
internal rate of treturn wverce used to esvahlic ]

honroject feasi-
Pility., Optimea) tiring of construction was detormined by uti-
Plzing flrst-year bencfit analyses or vear-by-voar postponement
analyses where appropriate. These five methods of present worth
analyses are described in detail in Volume VII, Section 3.1, of
the 'inal Phase T Report,

Discount PRate
Expertence in the determination of the opportunity costs of canp-
1tal in many countries has been summarized by Hans A. Adler,
the Assistant Director of the Fconomic Development Institute of
the International Bank for Reconstruction and Development

IBRD) as follows:  "The economic cost of capital 1s difficult
to determine in the absence of free markets, especially since
prevallinag interest pates also reflect such factors as infla-
tion and risk, However, it appears likely that the opportunity
cost ol capital in many developing countries 1s auite hiqgb,
frequertly as hiab as 12 percent or even more."l Mr., Adler's
work was hbased upon the appraisal of a large number of trans-
nort proiects in oa broad range  of developing corntries. His

conclusions soom both reasaonable and relevant.,

The oxarmination of investment Drojects in Syria enables the
country'ls oreliminary positioninag in relation to the 8 to 12
percent rande discussed earlier. Syria has undoubtedly advanced
peyond  the =state of  cxtrome underdevelopment  and orovides an
abundancs of brodjects  at relatively high economic rates of
return. Maost oot rhe casy  qalns from fundamental development
Drojects have already heen realized. Therefore, the opportunity
cost ol capital would he within, and not above, the 8 to 12
percent range. It is also clear that Syria has not achieved the

llans A, Adler, Fconomic Appraisal of Transport Projects
(Indiana University Press, 1971), p.11.
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level of developrent of the more advanced economies at the B to
9 percent ranqge.

The logical elimination of the extremes above and at the lower
end of the # to 12 percent typical range results in a fairly
reliable order-of -maanitude for the opportunity cost of capital
in Syria. In view of the level of cconomic development and the
types and cxtent of planned projects, a discount rate in the 10
to 11 percent range would seem most realistic,

However, a final adjustment 1s necessary. The foregoing analy-
sis was based on the extent of project execution specified in
the 4th Five-Year Plan. Since the plan's completicn, severe
financial problems have developed. As a result, public sector
investment expendituves have been restricted to on-qolna pro-
jects, and proiects not yet beqgun have been postponcd. Tho pre-
viously formulated discount rate must, therefore, be raised hy
perhaps 1 to 2 payrcent co reflect the increasing hackleog of
projects and the hilaher opportunity costs associated with the
postponed projects. Consequently, 2 percent has been selected
as the most realistic discount rate for project economic eval-
gation in this study. The sensitivity of a 6 percent discount
rate was aleso tested. It did not alter the conclusions. (See
Section 4.4.1 helow.)

4.2 GENERAI

The evaluation of future transport requirements for the Syrian
transport sector was carried out by developing alternative sce-
narios and comparina their likely consequences.

Alternatives for 1985 began with the identification of commit-
ted projects in the existing plans. The definition of committed
prciects is provided in Section ITI.B.2.b of the Terms of Ref-
erence (TOK). All projects currently under construction or for
which financing has bcen received or quaranteed are defined as

committed proiects,

These committed projects are quite extensive. All of them are
planncd to be completed by 1985, Considering the necessary lead
time Lor initiating a new major transport facility construction
project, it was decided that the transport network to be ana-
lyzed for the year 1985 would consist of all existing facili-
ties and all committed projects, plus two feasibile links inte-
adral to them,

For the year 2000 scveral additional transport links have been
identified and alternative networks have been delineated. For
the combined systems of rail and road transport, evaluation
processes have bheen performed for each of the scenarios over
the period from 1980 through 2020,
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The economic otftects of the alternative rodal splits have been
determined. Investment plans for the period 1981 throuah 1985
have been developed for each mode based on modal cconomic anal-
yses within the framework of the preferred long-term alter-
native.

For the period 1986 through 2000, probable transport projects
have been ldentified on the hasis of projected traffic and the
relative cconomic benefits determined in the preceding analy-
ses.,

It should he noted, however. +hat evaluation criteria anplied
in this chapter are sftriccly economic. They are not comprehen-
sive since thev exclude considerations of the political and
social consequences of the development, some of which may e of

greater siagnificance in the long run.

Considerations of incone redistribntion effects of nroiects are
also not includea In this cvaluation. For example, investment
in hiaghways by the Government to lower road transport costs
without o cupplementary  increase in road uscr charges might
result in the transfer of income from the qeneral puhlic to
road transport vehicle operators. A similir phenomenon may re-
sult in development aains by different regions of the country.
The Government may intentionally use transport investment to
help achieve such obiectives. Defining such obhiertives, how-
ever, 1s not within the scope of the Consultants' work.

Fven 1n the purelv cconomic sense, one cannot always follow
theoretically ideal approaches in a nractical study. An evample
of this 15 the shadow pricing or the opportunity cost of the
resources used. Tdeally, all resources would be valued at the
cost to the efconomy hy allocating 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 hene-
fit maximizarion reflects the true effect of a project on the
economy. Only capital and fuel have been the sulbject of direct
estimation of opportunity cost. The derivation of opportunity
cost of capital Is shown in Section 4.1 above.

A commodity which 1is 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 heen adopted to represent economic costs.
These estimated economic costs are considered as the opportu-
nity costs of fuel,

Market values have been used for all other items. All costs
have been ostimated using 1980 price levels.
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4.3 ALTLRNATIVE SCHENARIOS FOR THE FUTURE

4.3.1 Alternative Rail Infrastructure

General

The rallway network operating and investment assumptions used
in the inter-modal analysis are doscribed fully in Volume IIT,
Chapter A-2. The network assumed to be in operation by 1985
consists of existing lines plus a new and reconstructed Aleppo-
Damascus line, and the Deir Rz car-Albu Kamal line. No alter-
native rail network 1s considered for the period bhetfore 1986,
For 2000 the Lattakia-Tartous and standard qgauae Hijaz lines
ar~ included in the network.

The Consultants' assessment of rolling stock 1nvestment starts
with the traffic projections and converts them 1nto unlts re-
quired by assuming train sizes, load factors, and performance
of & level felt to bhe attainable by CI'S in the future. The
lonqer-term requivement for line capacity improvements is simi=-
larly ticd to the traffic nrojections, the critical factor
heina the number of tralns per section. Expenditures from 1986
to 2000 have been determined consistent with alternatives Al
and B2 and are presented in Section 4.4.2. The hasis for the
operatinag cost cstimates is presented 1in Volume III, Chapter
A-8, Section A-8.5. All capital expenditures are glven at aver-
age 1980 price levels, which are used throughout the study for
inter-modal comparison purposes.

Rolling Stock

In order to determine the number of trains by line section, the
passenger and freiqght flows were aqggregated for each section
and converted into trains using the following average loads:

1979

Actual 1985 2000
Passengers {(no.) 3002 400 600

Freiqght MNet Tons
Group A Commodities - 500 600
Group B Commodities 2503 250 350
Group C Commodities - 150 250
Phosphate - 820 820

2I,0comotive-hauled services.

3ordinary freight services.



Tralns per line have peen rounded to the nearest cven number
per dav. The averaage load for frelght trailns othor than the
phosphats trains worrs out at a Jlitctle over 400 not tons for
1985 and about 500 tons for the medium and hiagh casees in 2000.

The results of the analysis are given in Tabhle 4.4-9, which
shows the number of daily passenger and freiqght tralns (dlsre-
garding the small norber of railcar services) por section and
overall annual train-kllometers, On tne Damascus~Aleppo  and
Aleppo-Al Ragga routes, volumes are larqge by 1985, with 30
daily traine over the Mhline-lHoms section and 26 for Jibrine-Al
Raqaqa. In tne Oonsultants' opinion, the Damascus-Alcppo line
frequency and train mix justifies the provision of centralized
traffic contror (CTC)  at  the outset, wilith controllers in
Aleppo, Hows, and Damascus.

To determine volling stock requirements, the annual train-
“1lometers were converted into units using the following aver-
age annual rkilometerages and numbers of vehicle-kilometers per
train-kilometer:

1979
Actual 1985 2000

Annual Vehicle-Kms (000)
Mainline TLocomotives:

Passenger 55 120 120

Freiqght 100 100
Coaches/Baggage Cars 1004 120 120

Waqgons 16 25 25
Vehicle-Km per Train-Km
Mainline Lozomotives:

Passenqger 1.05 1.05

Freight 1.12 1.20 1.20
Coaches/Baqgqgaqe Cars 7.1 10.0 10.0

Wagons 17.6 20.0 25.0
Average Loaded Wagon

Load Tons?® 28.4 40.0 40.0

d4approximate due to large delivery of new coaches during the
year.

5Including 50 percent empty running, overall average is half
of tonnage shown.



The requirements for rolling stock in addition to those on
order, assuming that all existing and new stock achieves the
set efficiencies 1in use, are given in Table 4.3-la. Replacement
of existing stock 1is 1included 1in the figures after assumed
lives of 25 years for mainline locomotives, 30 years for shunt-
ing locomntives and coaches, and 40 years for freight wagons.
Because most existing stock 1s relatively new, replacement does
not occiar until late in the period and little 1s necessary be-
fore 2000. In total, 30 mainline locomotives, 10 shunting loco-
motives, and 200 freight wagons attain thelr assumed working
lives by 2000.

The total cost for rolling stock in the 5th Plan, additional to
stock already ordered which may be charged to the period, 1is
estimated at SP 472 million (at 1980 prices) assuming unit
costs of 5 3.7 miilion for a mainline lccomotive, 5P 2.3 mil-
lion for a shunting locomotive, SP 0.58 million per coach, and
5P 0.12 million per wagon.

lLine Capacity

In calculating additicnal 1line capacity 1investments, 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, and the provision of additional stations on critical
sections tor 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 4.3-1la

ROLLING STOCK REQUIREMENTS TO 2000

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

Case A-1

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.

4-6



4.3.2 Alternative Road Infrastructure

General

The Syrian paved road network has been greatly expanded in the
past decade. Today virtually all administrative centers down to
the Mantika center level are served by the 3,930 kilometer main
paved road network, and other smaller villages are served by
the &,640 silometer road network. 1In addition, a significant
number of major highways are either under construction or con-
struction is committed. The qgoal of providing high-quality road
connections hetween major cities and points of traffic qgenera-
tion will larqge.y be fulfilled by the time all of these pro-
jects are eompleted. As noted in Section 4.2 above, no addi-
1mdenendent road  links are considered forc 198%, and

tional

SCVCral newW libns are taken into account for 2000, However, a
comprenensive  hlghway betterment and maintenanco program has
been analyzed, The tollowing describes such future road net-

works and programs.,

1985 EEtWOﬁh

In addition to the existing roads, the 1985 road network in-
cludes new highways and improved highways shown in Table 4.3-1.
Costs of these projects are presented in Section 4.5 below.

Although only one set of rcad connections for the vear 1985 has
hbeen considered, in the evaluation of alternatives, road sur-
face conditions and road widths are different depending on the
alternative. Two alternatives have been differentiated: one 1is
hased on the 1985 road connections without a highway betterment
and malntenance program, and the second analyzes the same 1985
road connection with a highway betterment and maintenance
progranm,

2000 Networy

Given the 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 devel-
oped and includes the following new highway links in addition
to the 1985 network:

- Hama-Al Salamieh-Al Raqqa Highway (260 kms): Growing

transport needs of the northeast region will be met by the
improved rail operation, the Aleppo-Tal Kojak Highway, and the
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Table 4.3~1

COMMITTED HIGHWAY PROJECTS TO BE CCMPLETED BY 1985

Planned

Project Distance Completion
(km)

Additional carriageway, Ma'loula-Homs 105 1981
kKesurfacving, Saraqueb-Aleppo 40 x 2 1981
Kesur facing, Homs-lHama 40 x 2 1981
Resurtacing, Ma'loula-iiows 105 1985
Resurfacingy, Damascus-Maloula 50 x 2 1981
Autostrad, Damascus-Lebanese Border 40 1982
Diversion Road, Tal Kalakh 33 1981
liighway, bamascus-Jordanian Border 110 1983
Highway, Nasired- (uaryatein-Phosphate Mine 57 1981
Autostrad, Homs-Lobide 20 1980
Resurfacing, Damascus-Iragl Border 215 1985
Highway, ‘admur-Delr Bz Lor 200 1981
Highway, Al Ghab-A1l. sharkieb-Djableh 50 1982
Highway, Akari-Tartous 48 1981
Resurfacing, Furglus-thosphate Mine-Swani 123 1982
Highway, Aleppo-Tal Kojak 460 1983
Bypass, Hama 10 1982
Highway, Hazano-Idleb 20 1981
Bypass, Homs 20 1985
Widening & Kesurfacing, Damascus-Dera'a 110 1980
Highway, Lattakila-Tartous 90 1985
Additional Carriageway, Hama—Saraqueb1 97 1985
Highway Spur, Tal Abiad1 30 1985
Highway, Lattakia-Ariha 100 1985
Damascus By, ass 22 1985

Source: 4th Five-Year Plan, State Planning Commission and interviews
with Goverrnment officials.

——— e o ————

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.



Tadmur-Deiv Ez Zor Highway, all to be put 1n service by 1985.
But by the year 2000, this road link may become a necessity in
order to relicve pressure on  the Al Ragqga-Aleppo and the
Aleppo-flama Highways. Tt is reported that the Hama Mohafaza has
already started constructing this link with its own crews. A
link connecting this road and the Tadmur-Deir FEz Zor road 1in
the mid-point is also included in the alternatives. This link
would provide an almost straight-line road connection between
Damascus and Al Raqgqa.

- Aleppo Bypass (16.25 kms): Bypass roads around Homs
and Hama are already committed for construction. A bypass road
around Aleppo will likely be a necessity by the year 2000.

- Tadmur-Albu Kamal Highway (258 kms): If transit traf-
fic to Iray from Tartous or Beirut through Albu Kamal is large
enough, cost savings by shortening the distance from Tadmur-
Deir Fz Zor-Albu Kamal would justify this project.

Construction cost estimates for these links are shown 1in Table
4.3-2. Cases with or without the highway betterment and main-
tenance program have been treated as alternatives for 2000, the
same as for 1985,

Highway Detterment and Maintenance Program

The basis for the highway betterment and maintenance program is
presented in Volume 1V, 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 in the form of reduced
vehicle operating costs but should also prevent highways from
premature deterioration.

- Improve the physical properties of highways by resur-
facing and/or widening them wherever and whenever economic
benefits from such operations justify them,

The proqgram recommends different standards to be applied to
highways depending on traffic 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 high-
way betterment projects, They vary depending on the type of
road, the terrain, and the region. Table 4.3-4 sumarizes the
results,



Table 4.3-2

CONSTRUCTION COST ESTIMATES OF HIGHWAYS
INCLUDED IN ALTERNATIVE AZ2
(Cost in million SP at 1980 prices)

Kilometers Financial Economic

Highway Cost Cost
Hama-Al Salamieh-Al Ragga 260 233 207
Aleppo Bypass 17 17 17
Tadmur--Albu Kamal 258 340 299
Source: Consultants' estimates.
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Table 4.3-3

RECOMMENDED GEOMETRIC ROAD STANDARDS

Class Y X A B C D
Traffic Range
in ADT Over 9,000 to 5,000 to 1,500 to 400 to Less than
30,000 30,000 9,000 5,000 1,500 400

Minimum Road Width

(1n meters) 21.9 14.6 7.3 6.7 6.2 3.5
Road Surface/Type (Autostrad) (Autostrad) Asphaltic Hot Single Gravel
Concrete Mix Bituminous
Surface
Treatment

Source: Consultants: estimates.



Table 4.3-4

FINANCIAL AND ECONOMIC UNIT COSTS OF BETTERMENT
(SP per meterz)

X A B C

Resurfacing Financial 8.0 8.0 6.5 2.0
Economic 7.0 7.0 5.7 1.7

Widening

Flat Terrain Financial 168 80 46 30 (38)
Economic 140 66 38 24

Rollzxirny

Terraln Financial 173 93 60 41 (51)
Economic 144 78 50 34

Hilly

Terrain ‘Financial 180 123 83 62 (74)
Economic 148 103 70 52

Mountainous

Terrain Financial 195 138 86 76 (79)
Economic 162 115 71 63

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:

- Asphaltic Concrete: C = 2900 + 0.34 + 678 LN T_%C%QQ
(2585) (0.31) (603) :
- Hot Mix: C = 2520 + 0.45 + 678 1y T 1200
(2243) (0.41) (603)
- Bituminous Surface
Treatment : C = 1898 + 1.13 + 678 LN 3_%6%99

(1671) (0.99) (603)
(Where T is the ADT, LN is the logarithm, and C is the per-
kilometer maiatenance cost 1in  Syrian pounds. Figqures 1in

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 - 0.0022 ADT)

(Where R is the deterioration rate in points per year, and ADT
is the average dally traffic.)

For the alternative without a proper maintenance program, it
was assumed that the deterioration rates would be twice as high
as those shown above.

It was also assumed for the alternatives without the proposed

betterment/maintenance proqram that resurfacing would be
applied when the surtace condition reached the lowest grade.
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4.,3.3 Road_!ghiqlgmPlnﬁgnjnxgigpenti

Investments for vehicles are not included in the transport sec-
tor of the five-year plan, and over 90 percent of the 1invest-
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 1nvest-
ment requircements for road wvehiclos through the year 2000,
Thesc forecast vehicle 1nvestment costs are included 1n the
total investment requirements of eacn of the alternatives that
are analyzed 1in Section 4.4 below, sO that the lecast cost
alternative is chosen on the basis of total cost to the economy
and not merely public sector investment costs. Alternative
vehicle requirements are shown 1in Table 4.3-9.

The estimation of future vehicle fleet requirements has been
carr‘ed out as an integral part ot the LYKIKANS modeling sys-
tem. Vehicle utilization factors affecting the size of addi-
tional flect were analyzed and are summarized in Section 1.2.3
of this volume.

Averaqe costs of new vehicles have been estimated at 1980
prices for ecight vehicle types and are shown in Table 4.3-5.

As cxplained above, no alternative road transport demand levels
have been considered for the period up to 1985 on the grounds
of the extensiveness of already committed infrastructure pro-
jects (road and rail) and the minor differences in the effect
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 tctal 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
average, whereas the microbus fleet may decrease as more effi-
cient reqular-size buses are brought in to replace microbuses
as passenger demand increases. Results are summarized in Tables
4,3-7 and 4.3-8.

4.3.4 Alternative Infrastructure - Other Modes

Air

The future infrastructure requirements for air transportation
have been specified largely on technical grounds rather than on
a detailed study of alternative facilities. Safety and cost
effectivencss are important criteria that were used SO that
while there may be alternative ailrport designs for domestic
airports, for example, these were not studied in detail. In-
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 before actual projects are started, a detalled master
plan for each site is considered essential.

With reqard to navigational aids arnd safety equipment, 1nterna-
tional standards have been used and installations recommended

to meet these standards.

In summary, the infrastructure for civil aviation that has been
recommendcd includes the following major elements:

- Alr Terminals

Damascus: Some mincr modification to the new terminal building
now under construction in the 1981-1985 period plus a terminal
extension for international passengers and a separate domestic
terminal after 1985. A number of ancillary facilities will also
be reqguived atfter 1965,

Aleppo: Modiftcation of the existing terminal tailding and
construction of a new international passenger terminal are
recommended in the 1931-1985 period, and scme extensions to
terminal focilities after 1985 will be required. In addition, a
few minor ancillary facilities are needed.

Other Alrports - Lattakia, Deir Ez Zor, Al Kamishli, Palmyra:
For lLattakia, 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 1is
recemmended. Again, some minor supporting infrastructure ele-
ments arc required.

Al Hassakeh: FPands 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 1is
only 85 road kilometers from Al Kamishli, and airports this
close together would require a traffic demand well 1In excess of
that forecast for the Al Kamishli-Al Hassakeh area in the year
2000, Morecover, 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, Taxlways, and Aprons: All ailrports require some pave-
ment work for either extending or improving exlsting 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.



AVERACE COSTS OF VEHICLE ACQUISITION

Table

4.3-5

(SP 000)

Vehicle

Type

Passenger Taxi Pickup Micro= Regular 2-axle 3-axle Combina-
Car bus Bus Truck Truck tion Truck
Economic 49.3 44.3 34.1 147.7 547.1 225.8 34.1 357.4
Financial 116.1 104.2 38.7 164.5 611.7 258.1 365.4 441.8
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
Car bus Truck Truck Truck
1981 63.1 24.5 82.8 3.6 5.0 26.4 2.8 3.6 211.9
1982 67.6 26.5 83.7 3.5 5.1 27.1 2.9 3.8 220.3
1983 72.5 28.6 84.5 3.4 5.3 27.8 3.1 3.9 229.2
1984 77.7 31.0 85.4 3.3 5.4 28.6 3.2 4.1 238.7
1985 83.3 33.5 86.2 3.3 5.6 29.3 3.4 4.2 248.8
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 Passenyer Taxi Pickup Micro- Regular 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 Tctal
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

VEHICLE FLEET INVESTMENT,1986-2000

Alternatives

Pricing

Rail Commodity Share
Rail Network

Road Network

1986-1990 Economic Costs

Financial Costs

1991-1995 Economic Costs

Financial Costs

1996-2000 Economic Costs

Financial Costs

Total Economic Costs

Total Financial Costs

ALTERNATIVE SCENARIQOS

(In million SP)

AQ A1 A2 B2 B3

Marginal
Non-Marginal Cost Pricing
Low Low Low High High
Low Medium Medium Medium High
Base Base High Base Base
11,616 11,607 11,645 10,564 10,552
18,861 18,853 16,906 16,992 16,978
16,232 16,217 16,320 14,236 14,212
27,369 27,362 27,@98 23,785 23,758
23,263 23,242 23,462 19,642 19,598
40,641 40,641 40,929 34,030 33,980
51,111 51,066 51,427 44,442 44,362
86,871 86,856 87,233 74,807 74,716

Source: Consultants' estimates.
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Safety-Related Facilities - Navigation Aids, Airport Lighting,
Fire and Rescue Equipment: Virtually all of this infrastruc-
ture 1is deemed necessary in the 1981-1985 period. Much of the
required facilities are considered necessary 1mmediately to
bring the Syrian civil aviation system up to international
safety standards for the anticipated scale of operations with
an expanded domestic alr service,.

- Domestic Alr Service

In order to develop a viable domestic air service, new aircraft
to replace the existing 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 1is proiected that in the period between 1990 and 2000,
domestic passenqger traffic will be sufficient to Jjustify 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 1in airport facilities will be 1involved. Estimates
have been made of the type and magnitude of investments., The
estimates are 1included 1in the 1investment schedule in this
volume as well as Volume VI.

- lnternational Ailr 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 1s presented in Volume VI, Part II, Chapter A-6. In
summary, this analysis indicates that rail is more economic
than pipelines 1f the distances are relatively equal and there
is adequate 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 lHoms directly to Al Ragga, cause pipe-
lines to bc 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 Ragga
2. Pipeline - Homs-Al Ragga and Homs-Aleppo

3. Pipeline - Homs-Al RaqqQa
Rail - Homs-Aleppo

- A feasibility study should be undertaken for pipeline
supply of petroleum products to Damascus Airport, a 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, SpP 109,000,000
- Homs-Al Raqga direct, SP 105,387,000.

Ports

The major findings with regard to the Ports of Lattakia and
Tartous is that, when the planned Tartous Port and the Phase I
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 production., As a result, even if potential phos-
phate exports of 4.7 million tons per year from Iraq after 1990
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-
vestments in equipment required to utilize the facilities ef-
fectively.
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4.4 EVALUATION OF ALTERNATIVES

4.4.1 Comparison of Alternative Scenarios

Alternative scenarios described in the preceding sections of
this chapter would have different impacts on each mode and on
the 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 for
the period up to 1985. Because of the long preparation time for
any major transport facility project, only fine tuning of the
transport scctor 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 road and 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,

- nodal split between road and rail for commodity
transport,

- future railway additions,
- future highway additions, and
- a highway betterment and maintenance program.

Table 4.4-1 summarizes the six system alternatives tested. The
A series of alternatives is with the base pricing policy, and
the B series is with the marginal cost pricing policy. For each
alternative, road systems were tested with the recommended
highway betterment and maintenance program and without the
program.

In all, 12 combinations of rail and road systems were tested,
In order to avoid 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 year
2000. All costs are from 1981 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
system performance but also because of differences in the
number of passengers, which is sensitive to pricing policies.

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
measure the amount of economic worth of lost or suppressed pas-
senger trips.

The difference in the total number of passengers betweeen
series A and series B alternatives was estimated at 63.6
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
the difference in the total number of passengers was taken as
the value attributable to the lost passenger trips. Discounted
present volume of such yearly amounts was calculated assuming
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
alternatives, an amount of SP 110 million was added to the dis-
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 1s the
least-cost solution. In other words, a combination of the fol-
lowing policies would result in achieving the least total sys-
tem economic costs for the combined rail and road transport
system in Syria.

- Implementing the recommended highway betterment pro-
gram.

- Gradually changing passenger transport fares to achieve
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

Table 4.4-1

SUMMARY OF SYSTEM ALTERNATIVES

Description

Series A

AO

Al

A2

Series B

Bl

B2

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 1is the new Hijaz 1line
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 and the Lattakia-Tar-
tous line. No new highway links added
to the 1985 network.

Rail same as in Al. Highway link ad-
ditions are Tadmur-Albu Kamal, Hama-
Al Salamieh-Al Raqga, 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 Bl.
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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 1line. Highway link addi-
tions are the same as 1in 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.

4-24



Table 4.4-2

COMBINED RAIL AND ROAD SYSTEM COSTS

(in million SP)

System Present Valuce of Economic
Alternacives Total System Costs Comparison Costs

Without Betterment and Maintenance Program

AO1 65,128 65,128
Al 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

AQ2 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' estimatos

Sums of cost streams for the period 1981-2000 discounted to
1980 at 12 percent per annum discount rate.

For the B series alternatives economic costs of lost or sup-

presscd passenger trips are added to the actual system costs.
(See Table 4.4-3.)
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Table 4.4-3

ATTRIBUTED ECONOMIC VALUE OF LOST PASSENGERS

(in million SP ver vyear)

Year 1981 1943 1984 1985 1986 1987 1988 1989 1990

—
(be)
e

Value 0 0 0 0 0 1.2 2.7 4.4 G.4 8.7

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Value 11.5 15.2 19.1 23.5 27.4 33.0 39.4 46.7 55.0  64.6
source: Consultants' estimates.
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PRESENT VALUE

Table 4.4-4

OF SYSTEM C0OST COMPONENTS

(in million SP)

System Alternatives
AO1 hO2 A2 A22 B12 B21 B22 B32

Rail

Operating 2,200 2,200 2,237 2,237 2,260 2,337 2,337 2,328

Rolling Stock 745 745 733 733 743 798 798 792

Qther Capital 618 618 753 753 753 820 820 929
Sub-Total 3,623 3,623 3,723 3,723 3,756 3,955 3,955 4,049
Road

Operating 42,127 39,118 39,108 38,881 38,107 41,013 38,019 38,012

Flect 18,869 18,869 18,859 18,935 17,529 17,342 17,342 17,325

Maintenance 220 220 220 22 219 218 218 218

Construction 288 314 314 379 289 284 287 287
Sub-Total 61,504 658,521 58,501 58,410 ?6,144 58,857 55,866 55,841
System Total 65,127 52,144 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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Table 4.4-5

EFFEC. OF PASSENGER TRAFFIC ON TOTAL CCST

COMPARISON BETWEEN ALTERNATIVES A1 AND B1

(in billion SP)

Rail Road
Total Passenger-kilometers for 2000
Alternative A1l12 4.90 37.10
B12 5.00 32.28
A Difference + 0.10 -4 .82
Total discounted costs
Alternative A12 3.723 58.501
B12 3.756 56.144
B Difference +0.033 -2.357
Ratio B/A (SP/pass-—-km) 0.33 0.49

Source: Consultants' estimates.

Table 4.4-6

EFFECT OF FRrLIGHT TRAFFIC ON TOTAL COST

COMPARISON BETWEEN ALTERNATIVES B1 AND B2

(in billion SP)

Rail Road
Total non-transit freight ton-kilometers
for 2000
Alternative B12 3.62 13.62
B22 4.54 12.70
A Difference +0.92 -0.92
Total discounted costs
Alternative B12 3.756 56.144
B22 3.955 55.866
B Difference +0.205 -0.278
Ratio B/A (SP/ton-km) 0.22 0.30

Source: Consultants' estimates.
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A direct comparison of the total system costs of alternatives
A0 and Al indicates that the system with the Lattakia-Tartous
railway line would show higher costs than without, under lower
rail shares. However, this line will be essential for achleving
higher rail shares as stipulated in alternatives Bl, B2, and
B3,

A comparison of alternatives B2 and B3 shows that the construc-
tion of tne 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 constructlon of two highways, the Hama-Al Salamich-Al Raqga
Highway and the Tadmur-Albu Kamal Highway, after 1995 turn out
to be cconomically justified, as the total system costs of
alternatives Al and A2 1indicate. Under the road transport
demand in the B series alternatives, net gains due to these
highways liecome 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 Raqqga 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
Bypass 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. Differences are assumed only for years after
1985, and the use of a discount rate of 12 percent per year
considerably suppresses these differences. 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 using a 6 percent
discount rate instead of 12 percent, The influence of costs
incurred in later years on the total present value 1is much
larger with this 1lower discount rate. Results are shown in
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Table 4.4-7. Major points described above for cases using a
discount rate of 12 percent are also valid under the discount
rate of 6 percent,

The sensitivity of the ranking of the alternatives to chanqges
in relative costs was also tested. A comparison of differences
in total modal costs between alternatives Al2 and Bl2 as shown
in Table 4.4-5 indicates that, under any circumstances, any
sories A alternative would not be the least cost solution.
This, of course, is largely due to the smaller number of pas-
senger trips in the series B alternatives.

Alternatives Bl and B2 carry the same number of passengers and
commodity tonnages, making the comparison really that of a
modal split. Table 4.4-6 indicates that in order for alterna-
tive Bl to hecome the least-cost solution, rail costs must be
more than 36 percent higher than the original estimates, or
road costs must be more than 26 percent less.

It is unlikely that road costs will increase that much. Cost
increcases that occurred in the road mode during 1979-1980 were
almost this high. Under the pressure of rising energy and labor
costs, the costs of the labor- and energy-intensive road mode
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
for all alternatives, although the assumed level is still lower
than those of FEuropean railways. If the rail mode is operated
at 62 percent of the efficiency assumed, it would no longer be
a favorable mode when earlier double tracking is involved.

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 system costs savings,
not only because it would suppress excessive passenger trips
but also because it would lead to a more desirable split among
modes. Its effect of relieving the Government from excessive
subsidies to passenger transport is also substantial.

- The rail mode is more cost efficient than the road mode
under normal circumstances even when the double tracking of the
Damascus-Aleppo line is involved. Efforts shiculd be made in all
areas to ensure high rail mode shares of passengers ard freight
through service level, pricing, marketing, and governmental
guidance. The cost advantage of the rail mode, however, depends
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on 1its opcrating oitficlency, which could vary widely., Efforts
also must he made to achieve an operating efficiency of at
least 65 rercent of the level assumed in this study.

- The Tartous-Lattakia railway line should bhe constructed
after 198%. The Tadmir-Albu Kamal rallway line should not bhe
constructed nefcocre 2000, The Aleppo Bypass (opening in 1995)
and the Hama-Al Raca Highway and the Tadmur-Albu Kamal Highway
(both opening before 2000) are all economlically feasible,

4.4.2 Dvaluation of nRoil Modal lnvestments

The CFS operatlng and capital (divided into rolling stock and
other capital) cost screams for 1979 to 2020 for cases Al and
B2 are presented an Tanle 4.4-8.

Once the total system cost analysis was completed, corridor
analyses wore conducted based on forecasts of trains per line
section in 1685 and 2000. These forecasts arc shown in Table
4.4-9. ‘From these  forecasts, investment requirements for
improvement:s to increase line capacity and subscquent double
tracking were derived.

The results are showr in Table 4.4-10. As the table indicates,
the differvence hoetween cases Al and B2 for the Damascus-Mhine
and Mhine-Homs sections is one of timing. However, improvements
ko the Jibrine-Al  kagqa, Wadihi-Lattakia, and tHoms=-Tartous
lines are not required before 2000 in the lower traffic case
Al. For the reasons discussed in 3ection 4.4.1 above, these
investments are economically Jjustified, as is the construction
of the Tartous-lLattakia line after 1985,

4.4.5 Tvaluation of Road Modal Investments

General

Economic evaluation of road transport alternatives has been
carried out in three st.iqges.

The first stage was performed in the context of the total
transport system cost. The Consultants analyzed aqgregate
levels of 1investment 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 presented in Section 4.4.1 above.

The second stage 1is 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 1I1I1I.B.2.b. As noted above, such committed
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projects and existing roads constltute the Consultants!' bhase
1985 road networs, Thore are, nowever, two proljocts which o are
included 1n the bose 1985 road notwork but are not techically

committed i tia deefinltion, Yhey are:  the Lattasia-Ariha new
road, and the Hama-Saragqueb second carriaqgeway.,

—

Fealbility studio: were previously carrvied out toc the first
two projects, The Jonsultants reviewed the study reports and
found t'elr conclusicns acceptabhle. Projects subjected to the
Consult nts' own cconomic analysis 1n thilis stage were the Hama-
Saraquen  second  carrlageway project and proijects included 1n
the highway bhetterment and malntenance program. Lbvaluation of
these projects 1s precentoed hoelow,

The tinrd stage .5 the evaluatlion ol projects for the period
1986 through 20040. Probable projects for this period have been
identificed and an evaluation has been carrlied out In terms of
likely tratftic volumes and possible range of benefits,

Lattaklia-Ariha !low Road

The TLattakilia-Ariha corri:lor is approximately 100 kilometers in
length and lies in & di:flcult terrain, The exlsting road pro-
vides a very low lovel of serviceability. A feasibility study
of a new road for thils corrvidor was carried out by an lnter-
national c¢onsultant, ILyons Associates, 1in 1977-1978., Lyons
Assoclates concladed that the proposed four-lane highway was
technically and c¢conomically feasible. The total cost was esti-
mated at Us $230.6 million including the right-of-way acquisi-
tion and the escalation from 1978 to mid=-project polnt. The
cconomic rate 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 above evaluation was performed for a four-lane highway
desiqn, 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 vears all sections
would recquire four lanes.

Again, the Consultants found that projected traffic shown 1in
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 higher vehicle operating costs,
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Table 4.4-7

COMBINED RAIL/ROAD SYSTEM COSTS
AT SIX PERCENT DISCOUNT RATE

(in million &)

System Prescnt Valuce of Economic
Alternatives Total System Costs Comparison Costs
AO1 138,690 138,690
AQ2 132,983 132,983
Al12 133,020 133,020
A22 132,314 132,814
B11 132,275 132,647
B12 126,460 126,832
B22 126,272 127,387
B32 126,426 126,798

)
Source: Consultants estimates.

Notec 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

Rolling Other Rollingy Other
Year Operating Stock Capital Year Operating Stock Capital
1979 107 -- - 2001 435 31 40
1980 125 -- -- 2002 435 31 40
1981 145 80 -- 2003 435 31 40
1982 160 100 80 2004 435 31 40
19873 177 100 160 2005 435 31 40
1984 208 100 150 2006 435 50 40
1985 235 90 150 2007 435 50 40
1980 266 87 140 2008 1435 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.



Table 4.4-8

RATLWAY EXPENDITURES

1979 To 2020

{millicon SP at

1980 prices)

{(Continued)

2 Case B2
Rolling Other Rolling Other
Year _poerating Stock Capital VYear Operating Stock Capital
1979 to 1985 as Case Al 2001 489 31 50
19+ 268 87 145 202 489 31 50
1987 281 110 155 2002 489 31 50
1958 294 87 145 2004 489 31 50
1949 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
1996 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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Section

CFS
Damascus-Mhine
Mhine-Homs
Homs-Hama
Hama-Mhardeh
Hama-Wadihi
Wadihi-Ansari
Ansari-Aleppo
Aleppo-Midan Ikbis
Jibrine-Al Ragga
Al Raqga-Deir Ez Zor
Deir Ez Zor-

Al Hassakeh
Al Hassakeh-

Al Kanishli
Al Kamishli-

Ya'roubia

TRAINS PER LINE SECTION, 1985 aND 2000

Table 4.4-9

1985

P F Total
14 10 24
14 16 30
14 16 30
0 2 2
14 14 28
20 18 38
32 4 36
2 4 6
12 14 26
8 8 16
6 2 8
4 2 6
0 2 2

2000 Case Al

2000 Case B2

P r Total
28 20 48
28 30 58
22 16 38
0 2 2
22 12 34
32 28 60
50 4 54
4 4 8
18 20 38
12 18 30
8 6 14
4 4 8
2 2 4

P F Total
30 2 56
30 36 66
24 20 44
0 2 2
24 16 40
34 36 70
54 4 58
4 4 8
20 22 42
12 22 34
8 8 16
4 4 8
2 2 4
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Table 4.4-9 (Continued)

TRAINS PER LINE SECTION,1985 AMD 20090

1985 2000 Case Al _3000 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 lg__ 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 IMPROUVEMENTS 1985 TO 2000
Cost

Line Section Case A1 Case B2 Million SP
Double Levble Double
Imprcve Track Improve Tr.ck Improve Track

Damascus-Mhine 1993 1997/98 1992 1994 /95 20 264

Mhine-Homs 1991 1995/96 1990 1993/94 13 128

Jibrine~Al Ragga - - 1998 - 38 -

Wadihi-Lattakia - - 1998 - 35 -

Homs-Tartous - - 1997 - 20 -

Source:

Notes:

Consultants' estimates.

Dates shown are construction dates.

Costs at 1980 prices, assuming SP

for improvement.
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The direct benefit of highway betterment and maintenance is the
difference in vehicle crerating 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 malntenance 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 was designed to perform the following for each
road link of the network:

- Determine, year by year, Average Daily Traffic (ADT)
after accepting results from the traffic assignment model.

- Calculafte annual betterment costs whenever economically
justified under the projected ADT stream following the highway
betterment and malntenance 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 eiaght
vehicle types over the link for the with and without case.

The economic evaluation of 1link 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 e=tire
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 .naintenance 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 the first-year return (FYR):

First Year Benefits

FYR Betterment Costs

The projects are listed in Table 4.4-11 in priority order by
vear. 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 (Cont'd)

FRIMAFY ROAD SETTERMENT FROJECT RAMKNG EY FIRST YEAR RETURN 19€1-158G

R A N K I N

LINK LOCHAHTIORN FOHRFARZA LENGTH <KM> JPERATION 1931 1982 1582 15984
2301 240X MISSIARF-HAMA HAMA X 1A FESUR. +WDNNG S ] %] 2
43 911 HOMS-THL KALAEH HamM= 7. & RESUR. +HDNNG Q@ e 14 4
LST LEE DAMASCUS-DERFAH DAMAZCUS 9. 43 FESURFAHCING ] @ @ S
Z1n 7Ol AED ALSHAMAT-TARDMUR HiJM= g aa RESURFECING @ ‘ B 5} (3]
224  FARIHA-SARAGUEER ICLEE 1&. 21 FESURFACING @ @ a 7

105 213 LATTAKIA-JISRE SHUGHOUR LHTTﬁKlH 6L 7 RESURFACING a 3] <} 3
15837 1603 DAMASCUS—ZRERDAMI DAMASCUS 6. 69 RESURFARCING @ . [ =} b=
Zohg 0% HIMI-SHREITH TARTOUS .18 RESUR. +WONNG @ [N S ia
212 219 LATTAVIA-JISRE SHUGHOUR IC_ZE 10, 40 RESURFRCING u) [} Qa 11
e SEnd HIOMS-SHRFITH HOMS 2. 2a RESUR. +HDNAG & @ =2 12
TI& 4031 YR ROUETA-MALKIAH AL HASSAKE O 1% REZURFACIMG =} s} @ @
S1% SZ1 0 SARADUEE-AL MACARFAT ICLEE L oRu FESURFACING ) a @ @
A0S THoS FRRCAH-TAHL REIARD AL FAQGHE 11. B REZURFACING a a a (5]
171 11& JHEL;H-EHHIHS LATTARKIA 2e. <@ FESURFACING Qa =] @ %)
TIIOVEY BASSAKEH-YATROUEIA . AL HAZSSHKE 28, 44 FEZURFHCING 5} 5 ] @
201 207 DAMASCUS-LEE. EBORDEFR CARMAZCUS 28. au RESURFACING @ u] a a
122 124 TARTOUS-EANIAS THRTOLS . @ RESURFACING %) Qa < Qa
=0 @S DAMASCUS-LEE. BORCER CAMAZCUS 4. 6@ FRESURFAC MG [ 5] [} a

11Z 114  JRELEH-ERNIARZ * TAFTOUS 4. 40 RESURFACING 5} a @ a

@ o & 3

o &

WN R

H

a

O

~

v



TG~#
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to combine them into a single project. This will have to be
determined on a link by link basis. There may alco 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 Aleppo 1is the
most heavily trafficked route in Syria. A good part of it is
already served by a four-lane dual carriageway, and construc-
tion 1is 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-
riagewiy 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 presented in Table 4.4-14 along with eco-
nomic evaluation indicators,

At the discount rate of 12 percent per annum, th2 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 cf benefit is due to relieving congestion. The pro-
ject is economically feasible.

4.4.4 ELCvaluation 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 second Carriageway

Leng th (km) 85.5 35.5
Pavement Width (m) 7.3 7.3
Surfacae 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

Frictions 10 10
1979 Two-Wway Traffic ADT 9560
Estimated 1985 ADT 12950

2000 ADT 29540

Table 4.4-13

HAMA-SARAQUEB SECOND CARRIAGEWAY UNIT CONSTRUCTION COSTS
{in thousand SP/Km )

Cost Ttem Financial Costs Economic Costs
Construction 1,232 1,084
Right of way 140 140
Engineering and Control 185 185
Contingency 185 157

Total . 1,742 1,566
Source: Consultants'estimates.
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Table 4.4-14

HAMA -3ARADUEB ADDITIONAI CARRIAGEWA!® ZCONOMIC EVALUATION

Discount Rate 12%

Present Value of Benefits 984

Present Value of Costs 87

Net Present Value 897

Benefit Cost Ratio 11.26

Internal Rate of Return 60%

Year Benefits Costs Year Benefits Costs
1980 0 0 2001 341 0
1981 0 0 2002 302 0
1982 0 29 2003 335 n
1983 0 33 2004 341 0
1984 0 33 2005 302 0
1985 0 40 2006 335 0
1986 153 7 2007 341 0
1987 140 0 2008 302 0
1988 157 0 2009 335 0
1989 166 0 2010 341 0
1990 153 0 2011 302 0
1991 185 0 2012 335 0
1992 207 0 2013 341 0
1993 196 0 2014 302 0
1994 228 0 2015 335 0
1995 235 0 2016 341 0
1996 225 0 2017 3C2 0
1997 264 0 2018 335 0
1998 283 0 2019 341 0
1999 272 0 2020 302 0
2000 318 0

Source: Consultants' estimates.
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investments involved are relatively minor in amount. For the
5th Plan they are 4 pcrcent of the amount the Government has
already committed for invest.uent 1in the two ports. For the
period 1986 to 2000 they are less than 2 percent »f the prob-
able investment in the transport sector.

Moreover, scqreqating the productivity of a given pilecc or set
of equipment 1s a detailed and time-consuming task, and the
assumption involved will lcave any result open to question.
Because of this, the Consultants have not undertaken econoumic
analysis of the investments., The investmen®s are justified on
the grounds of efficiency, workload, and realization of the
benet its from the heavy port investment now underway.

4.4.5 Fvaluation of Other Modal Investments

Civil Aviation

A large portion of the investment programs outlirned in chapters
on civil aviation (Volume VI) is f{or the international facili-
ties and Aleppo that are alrcady committoad.

The committed investment comprises largely expenditures for
safety and navigational equipment for which formal economic
justification 1s not applicakle. The remeaindcr of the uncom-
mitted investment represents cxpendicures 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-
ditures are predicted on new traffic generation (see Volume VI,
Chapter 6).

The cconomic evaluation carried out by the Consultants shows
that 1nvestment in domestic airway facilities is not ecoromi-
cally justified. The results suggest that either the assumed
rates of user fees are too low or, if the domestic air service
15 to he cxpanded, & significant subsidy will be required.
Based on income levels, it is unlike!y that user fees can be
set above levels assumed in the analysis,

The decision on investment in domestic air service may ulti-
mately he made on social and political considerations, which
obviously arc beyend the scope of the present study.

Pipelines

Inter-modal analysis for the transport of petroleum products

was carried out by the Consultants (Volume VI, Part II, Chapter
A-6).
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Three modcs were consldered 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-dlistance transport,
and it was not considered on all of the possible route linrks.

The choice betw..:: rail and pipelines is a function of volumes
availarle and capacity on the railroad. All rail calculations
have assumed capital costs for rolling stock only and availla-
bility of right-of-way capacity. Pipeline calculations include
all costs.

The conclusions reached in the analysis with respect tc« serving
the north and northeast regions are that the least-cost solu-
tion, as lonj as rail rigrt-of-way capacity 1s available to
Aleppo, . to build a pipeline direct to Al Ragga and to serve
Aleppo bv rail, Howover, the alternatives of all rail to Aleppo
and Al Raqqs are only slight!  more expensive and the diffev-
ences are within the ma: gin of error expected in such a. anal-
ysis. When th: cailways become capacity restricted, pipeline
will be the least-cost solution, and it is expected that the
Homs-Aleppo and Aleppo-Al Ragga Jines will not be. approaching
capaclty until atter 2000. 'Thereiore, the northeast should not
be fully served by pipeline until aftecy 2000. Finally, a pilpe-
line to supply areas south of Damascus is not immediately vi-
able even compared to road transport,

4.5 1UVESTMENT PROGRAM AND PRIORITIEFS

4.5.1 Investment Plan 1981-1985

All costs, including the financial costs presented in thi sec-
tion, are in terms of constant 1980 Syrian pcunds.

The Consultants' recommended investment plan for the transport
sector 1s summarized by mcde in Table 4.5-1. Details by project
are shown in Table 4.%-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 percentaqges 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 foir deriving these
estimates of available funds is set forth in Chapter 2, Section
2.3 above. In summary, Table 4.5-1 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 additicnal investment
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SUMMARY RECOMMENDED TPANSPORT ZECTOR PLAN, 1981-1985

Table 4.5-1

1961 1982 1983 1984 1985 Total
1. Projects Carried Forward
Rail 410.0 390.0 380.0 300.0 220.0 1,700.0
Road 485.,2 571.0 538.0 403.3 369.0 2,366.5
Civil Aviation 123.1 2.5 125.6
Forts 289.0 228.5 275.5 233.5 109.0 1,135.5
Pipeline 5.2 5.2
Total Frojects Carried
Forward 1,312.5 1,192.0 1,193.5 936.8 698.3 5,332.8
2. New Projects
Rail 80.0 170.0 250.¢C 250.0 240.0 990.0
Road 142.0 129.4 113.8 127.5 173.3 616.0
Civil Aviation 157.7 -200.3 322.5 15.5 7.4 302.8
Ports 11.6 11.5 7.7 7.7 52.7 91,2
Total New Projects 391.3 110.6 ©94.0 400.7 403.¢ 2,000.0
GRAND TOTAL 1,703.8 1,302.6 1,887.5 1,337.5 1,101.7 7,332.8
Funds Avalilable
Budget 1,498.0 1,512.0 1,527.0 1,543.0 1,558.0 7,638.0
Expenditures 1,017.0 1,027.0 1,037.0 1,048.0 1,058.0 5,187.0
Transport Sector
Surplus or Deficit
Alternativa A -534.,0 -462.0 -302.0 15.0 294.0 -991.0
Alternative B -869.0 -790.0 -644.0 ~344.0 -83.0 =-2,730.0
Alternative C -1,023.0 -1,007.0 -818.0 -528.0 -275.0 =3,651.0
Source: Consultants' calculations.
Note: 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.



Tal.le 4.5=-2

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,

1981-1985, BY PROJECT

(1980 SP Millions)

4-59

1981 1982 1983 1984 1985 Total
1. FkRail
General Establishment of the
Syrian kailways (CFS)
A, roject avricd Forward
Lattakia-aleppo-Al Kamishli line 80.0 50.0 30.0 10.0 170.0
Mhine-Phosphate Mines line 40.0 20.0 10.0 70.0
Akkari-Hors-Lamascus line 120.0 120.0 100.0 80.0 50.0 470.,0
Aleppo~Hons line 120.0 150.0 100.0 6C.0 20.0 450.0
Deir-I'z-Cor-Albu Kamal line - 10.0 100.0 150.0 150.0 410.0
Signalling and
Telecommunications 0.0 _40.8 40,0 i 130.0
Subtotal 410.0 390.0 380.0 300.0 220.0 1,700.0
B. New Frojects
Rolling Stock 80.0 100.0 100.0 100.0 90.0 470.90
subtotal 80.0 100.0 100.0 100.0 90.0 470.0
Total-General Establishrnent of
the Syrian Failways (CFS) 490.0 490.0 480.0 400.0 310.0 2,170.0
General Establishment of ~
the Hijaz Railway (CZFH) 70.0 150.0 150.0 150.0 520.0
Total Rail ‘ 490.0 560.0 630.0 550.0 460.0 2,690.0



Table 4.5-2 (Continued)

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,

1981-1985, BY PROJECT

(1980 sP Millions)

1981 1982 1983 1984 1985 Total
2. Pnad
Primary Network
A. Projects Carried Forward
1. Camascus—Aloeppo Autostrad
Ma'loula-Homs 2nd Road 24.0 24.0
hloeppo-Saragueb 13.0 13.0
Homs=-Hama 12.0 12.0
Damascus-Ma'loula Jct. 11.0 11.0
Hama-Saraqueb, 2nd Ruad 37.0 37.0 37.0 37.0 143.0
Homs PBypass 9.C 9.0
flama Bypuass 2.2 2.2
Ma'loula-thoms Resurface 17.90 13.0 30.0
Subtotal 125.2 50.0 37.0 37.0 249.2
2. Second Srouap Autcstrad
Damascus-Jordan Border 34.0 78.0 78.0 101.0 45.0 336.0
Damascus-Lebanon Rorder 25.0 25 0
Tal-ralakh Divaersion 22.0 22.0 10.0 54.0
Akkari-Tartous 28.0 22.0 22.0 22.0 20.0 114.0
Tartous-Lattakla 11.0 39.0 67.0 67.0 92.0 276.0
Latta%ia-Ariha 28.0 61.0 90.0 100.0 142.0 421.0
Subtotal 148.0 222.0 267.0 290.0 299.0 1,2206.0
3. Aleppo-Tal Kojak
Aleppo-Kara Kojak 15.0 22.0 28.0 34.0 17.0 118.0
Kara Kojak-Ain Issa 11.0 16.0 27.0
Kantari-Tal Tamer 17.0 22.0 10.0 49.0
Tal Tamer-Tal Alo 17.0 34.0 34.0 39.0 53.0 177.0
Tal Alo-Tal FKojak 10.0 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 DZVELOFMENT PLAN,

1981-1985, BY PROJECT

(1980 SP Millions)

1481 1282 1983 1984 1985 Total
4. Other
Jableh-Aln Sharkieh 11.0 22.0 17.0 50.0
Nasrieh-gariatain-Phosphate 3.0 11.0 11.0 3.3 34.3
Damar -us-Haghdad 7.0 7.0
Tadre, =Delr Ex Zor 17.0 17.0 11.0 45.0
Furgles-Phosphate 6.0 9.0 15.0
Dawascus bypass 90.0 146.0 123.0 359.0
Total 140.0 205.0 162.0 3.3 510.3
Total Projects Garried
Furward 485.2 571.0 538.0 403.3 369.0 2,366.5
B. New Projects
5. Primary roads-betterment
program 34.3 43.7 6.9 13.7 12.0 110.6
6. Secondary and tertiary
roads-betterment program 32.7 23.6 45.8 52.7 49.0 203.8
7. Rural Roads 75.0 62.1 61.1 _€1.1 42.3 301.06
Total New Projects 142.0 129.4 113.8 127.5 103.3 616.0
Total Road 627.2 700.4 651.8 *30.8 472.3 2,982.5
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nable 4.5-2 {(Continued)

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,

1981-1985, BY PROJECT

(1980 SP Million)

1981 1982 1983 1984 1985 Total

Civil Aviation

Airports and Facilities

Projects carried forward

Complete Damascus Terminal 33.1 , 33.1
Convert terminal to freight 1.0 1.0
High level radar 20,0 1.5 91.5
Subtotal 123.1 2.5 : 125.6

New Projects

Damascus

Update Master plan 0.8
Apron extension 6.0
3 bar VASIS 1.1
Terminal modification 5.0
2.5
2,7

B whNOa oo
. ® A4 -
OLeaNUO —-Om®

ILS Category I

Approach/AFL liaohting
Other 13.
Contingencies 2.8 2.0

1N
-

AlCTpo

Master jplan : 0.8
Pavements 12.3
Terminal/tower 23,0
Fire and rescue 6.6
VASIS/Air Navigation

AFL

Other e.3
Contingencies .8

[ =Y
od WwWwowNno

SO B NOOWRD

- W W
. .
IR
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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)

Ajrports and Facilities

B. New Projects (Cont'aq)

Other Airports

Master ;. lan 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
Other 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
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Table 4.5-2 (Continued)

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,

1981-1985, BY PROJECT

(1980 SP-Million)

4. Ports and Maritime Sector

A. Projects carried forward

Complete Tartous Port
Enlarge Lattakia Port
Complete Nucleus Fleet

Sea wireless station
Total

B. New Projects

Tartous Port

Minor construction and
equipment

Lattakia Port

Minor construction and
equlpment

Additional Ships Syrian
Navigation Company

Additional Ships Syrian-
Jordanian Navigation Company

Subtotal

Total Ports and Maritime Sector

5. Pipelines

pProjects carried forward

Homs-Adra line

Total Pipelines

1981 1982 1983 1984 1985  Total
123.0 107.0 99.0  101.0 430.0
143.0 52.0 154.0 110.0 109.0  615.0

22.5 22.5 22.5  22.5 90.0

0.5 0.5
289.0 228.5 275.5  233.5 109.0 1,135.5
4.2 4.2 3.8 3.8 3.8  19.8
7.4 7.3 3.9 3.9 3.9  26.4
22.5  22.5

_.2.2.‘5_ —Zu

1.6 11.5 7.7 7.7  52.7  91.2
300.6 240.0 283.2 241.,2 161.7 1,226.7

5.2 5,2
5.2 5.2

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.

€. 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 1is 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 1s 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 exce>ds benefits. The system as a whole can
be justified or.y on socio-political 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.



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 existing 1979 network plus projects
to be constructed during the 5th Five-Ycar Plan period. A
detailed discussion of the mechodology is presented in Section
4.4, above.

In summary, 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 fer 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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Mohafaza

FINANCIAL COSTS OF PRIMARY ROAD BETTERMENT/MAINTENANCE PROGRAM,1981-1935

Table 4.5-3

Damascus

Aleppce

Homs

Hema

Lattakia

Type of Operation 1981
Resurfacing 1,208
Widening 81
Betterment Total 1,289
Maintenance 2,276
Total 3,565
Resurfacing 6,226
Widening
Betterment Total 6,326
Maintenance 2,528
Total 8,855
Resurfacing 1,270
Widening
Betterment Total 1,270
Maintenance 3,786
Total 5,056
k2surfacing 3,671
Videning
Betterment Total 3,671
Maintenance 1,545
Total 5,216
Resurfacing 585
Widening
Betterment Total 585
Maintenance 842
Total 1,427
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Total

10,961

9az
11,952
12,319
24,272

12,056

4,371
16,427
13,144
29,571

5,237
2,426
7,712
20,873
28,5868

6,737
2,793
2,580
8,093
17,673

6,253
1,855
8,108
4,644
12,751
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Table 4.5-3 (ntinued)

FINANCIAL COSTS OF PRIMARY ROAD BETTEERMENT/IMAINTENANCE PROGRAM 1581-1985

Mchafaza Tyre of Operation 1981 1982 1983 1984 1285 Total

Deir tz Zor Resurfacing 2,917 2,262 5,179

Widening 124 124

Betterment Total 3,041 2,262 5,303

Maintenance 1,341 1,329 1,321 1,31¢ 1,399 6,706

Total 4,382 3,521 1,321 1,316 1,399 12,009

Idleb Resurfacing 1,293 787 1,847 2,671 2,691 15,289

Widening 8,241 682 8,924

Betterment Total 9,535 1,470 1,847 2,671 £,691 24,213

Maintenance 2,394 2,395 2,383 2,385 2,490 12,047

Total 11,929 3,864 4,230 5,056 11,181 36,260

Al Hassakeh Resurfacing 3,305 3,494 6,799

Wideniag 10 10 20

Betterment Total 3,305 3,504 10 6,820

Maintenance 2,052 2,078 2,109 2,133 : 3,189 11,561

Total 5,357 5,583 2,120 2,133 3,189 18,380

Al Ragga Resurfacing 1,427 3,623 5,050
Widening

Betterment Total 1,427 3,623 5,050

Maintenance 1,194 1,173 1,160 1,150 2,425 7,102

Total 2,621 4,796 1,160 1,150 2,425 12,151

Al Suweida Resurfacing 1,609 3,543 5,151

Widening 52 225 160 221 659

Betterment Total 1,662 3,768 160 221 4 5,810

Maintenance 720 729 738 749 . 762 3,698

Total 2,382 4,497 898 970 762 9,508
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Table

4.5-3 (Continued)

FINANCIAL COSTS OF PRIMARY ROAD BETTERMENT/MAINTENANCE PROGRAM 1981-1985

Mohafaza Type of Operation 1981

Dera'a Resurfacing 1,046
Widening

Betterment Total 1,046

Maintenance 1,084

Total 2,130

Tartous Resurfacing 980
Widening

Betterment Total 980

Maintenance 1,095

Total 2,074

Quneitra Resurfacing 177
idening

Betterment Total 177

Maintenance 487

Total 664

All Country Resurfacing 25,813

Widening 8,500

Betterment Total 34,314

Maintenance 21,344

Total 55,657

Source: Consultants'

estimates.

2,027
1,072
3,100

754
1,798
2,552
1,102
3,654

1,261

1,261
491
1,752

33,970

9,710
43,680
21,357
65,037

1983

34
34
1,057
1,091

1,134

367

1,501
1,114
2,615

496
496

4,995
1,682
6,877
21,417
28,294

1984

1,045
1,045

1,128
1,132

502
502

9,816
3,874
13,690
21,465
35,155

1985

1,771
1,771

1,675
1,675

508
5C8

11,596

401
11,997
29,230
41,227

Total

3,073

34
3,108
6,030
9,137

2,868
2,169
5,036
€,114
11,150

1,438

1,428
2,484
3,921

86,130
24,368
110,558
114,513
225,371



Table 4.5-4

FINANCIAL INVESTMENT PLAN
SECONDARY AND TERTIAKY NETWORK
(1980 SP millions)

Mohafaza and Type Sth Five-Year Plan Per.iod

of Investment/ Cost 1981 1952 1983 1984 1985 Total

Damascus

Betterment 22.1 9.1 4.0 17.8 2.6 55.6

Maintenance 6.6 6.6 6.7 6.8 6.9 33.6
Aleppo

Betterment 0.2 1.5 - 5.9 13.4 21.0

Malntenance 3.4 3.4 3.5 3.: 3.6 17.4
Homs

Betterment ' - - 12.9 2.2 1.9 17.0

Malntenance 2.2 2.2 2.2 2.3 2.3 11.2
Hama

Bettoerment 8.8 7.1 15.8 7.4 5.4 44.5

Maintenance 3.9 4, 4.1 4.2 4,3 20.5
Lattakila

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
Delr Ez Zor

Betterment - - - - - -

Maintenance 0.9 0.9 0.9 0.9 0.9 4.5
Idleb ! .

Betterment - 0.2 - 6.3 1.1 21.6

Maintenance 2.4 2.4 2.5 2.5 2.6 12.4
Al Hassaleh

Betterment o - 1.4 - 0. 0.1 2.0

Maintenance 1.5 1.6 1.6 1.6 1.6 7.9
Al kaqga

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 PLAN
SECONDAERY AND THRTIARY NETWO RK
{1980 3F millions)

Mohafaza and Type Stho Five=Year Plan Period
¢f Investment/Cost 1981 1962 1963 1u84 1985 Total

Al Suweida

Betterment - - 0.4 2.1 5.6 8.1

Malntenance 2.5 2.0 2.6 2.7 2.7 13.1
Dera'a

Betterment - - 2.3 0.7 - 3.0

Maintenance 2.3 2.3 2.4 2.5 2.5 1.9
Tartous

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 49.0 203.5

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 SECTOR INVESTMENTS, 1986-2000
(1979 SP millions)
1986=-1990 1991-1995 1996-2000 ota
1. Rail
i. Line Capacity
Improvements
CFH 310 310
Damascus-Mhine 290 290
Mhine-Homs 13 128 141
Jibrine-Al Ragga 38 38
Homs=-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 Raqgqa 233 233
Aleppo Bypass 87 87
Tadmur-Albu Kamal 340 340
Betterment 153 274 383 810
B. Secondary and
Tertiary Network
New Paved Roads 38 138 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-RUN TRANSPORT SECTOR INVESTMENTS, 1986-2000
(1979 sP millions)

"2B6-1990 19971 -1995 1996-2000 Total

3. Civil Aviation

A, Airports

Damascus 111 79 72 257
Aleppo 33 33 66
Lattakia 8 ‘ 8
Deir Ez Zor 34 o 34

Total Airports B
and Facilities 144 142 79 365

B. Syrian Arab Airlines

Internatioral Aircraft 314 314 314 942
Domestic Aircraft 67 67 134
Total Syrian Arab
Airlines 381 314 381 1,076
Total Civil
Aviation 525 456 460 1,441
4. Ports
Tartous 22 20 20 62
Lattakia 17 15 15 47
Additional Ships 226 226 226 678

Total Ports and
Maritime 265 261 261 787

5. Pipeline

Homs-Adra Line 109 109
Homs~Al Ragqga Line 105 105
Total Pipelines 214 214
Grand Total 2,452 3,136 3,269 8,857
Source: Consultants' estimates.
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