4,2.9 Make Reasonable Scale of Investment

ENR has suffered from a huge capital cost burden. Decision making for railway investment is
very important for management improvement. This is especially true because fund raising at
ENR wilt be changed after 1998/99. Investment decision making will become much more
important than it has been.

(1) Utitize existing assets more efliciently

Each department of ENR tends to request more facilities, equipment and so on, even if it has
enough existing assets. Therefore, the first thing ENR should do is to examine whether
existing assets are utilized efficiently or not.

As pointed out before, ENR’s assct turnover ratio, which is one measure of productivity of
assets, is low compared with developed countries. On the balance sheet of ENR, rolling stock
consists of 51% of fixed assets. This ratio is relatively high compared with R East (4.5%).
Therefore, the management of the rolling stock in ENR is much more important than in JR east.
For example, as explained in 4.2.8, there is room to increase the utilization rate of rolling stock.
Improvement of the utilization rate of existing assets would reduce required investments and
increase the asset turnover ratio. As a result, ENR can improve profitability without significant
investment. '

(2) Investment decisions based on objective standards

ENR ‘selects appropriate investment projects amoing many investments requested by each
department. Before making an investment decision, financial evaluation of each investment
project is necessary due to the limitation of funds. Railway is a capital intensive business and
construction projects require a long time. lnvestment decisions impact ENR business results
over many years. This can be seen in the long asset life, and long term capital costs such as
payment of interest and repayment of principal and - depreciation.: Therefore, investment
decisions should be done carefully based on objective economic standards. Financial ratios such
as the asset turnover ratio should be checked closely every year. Whether investments succeed
or not can be evaluated by checking financial ratios like the asset turnover ratio.

1) Standarg for investment decisions :

(a) Financial Internal Rate of Return, and Net Present Value

What is the appropriate measure as an objective standard when investment decisions are made?
‘Financial ‘Internal Rate of Return (FIRR) and Net Present Value are two of the most
_ appropriate financial valuation tools for each investment project. FIRR is calculated as
“follows, FIRR is defined as the discount rate which can make the fianancial cost and benefit
‘equal. Thercfore, profitabitity of each project is measured by comparing the FIRR of each
project.” Al the same time, the level of interest rate for funding investments should be taken
into consideration. FIRR should be bigger than the interest rate for funding an investment.
FIRR should be one of the standards for making decisions regarding investment,

Calculation of FIRR :
@) Forecast investment.
@) Forecast financial statements.

@ Calculate profit before interest and tax based on the financial forecast, and calculate cash
flow based on this profit forecast.
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@ Calculate the discount rate which makes is the amount of investment equal to the present
value of cash flows forecast. It is easy to calculate the discount rate using a personal
compulter.

(® FIRR is the discount rate calcutated above.

A disadvantage of FIRR is that one can ignore the impontance of Net Present Value.
Therefore, analysis of Net Present Value should be used together with FIRR analysis.

Calculation of Net Present Value ;

(D Forecast investment.

@ Forecast financial statements.

@ Calculate profit before interest and tax, based on the financial forecast, and calculate cash

flow based on this profit forecast.

@ Calculate the difference between amount of investment and present value of cash flow in the
forecast period.

® The difference catculated above (present value of cash flow - amount of investment) is
rccogmzed as Net Present Value.

The project which has a bigger net present value is selected as the best investment, after
comparing the net present value of each project.

As mentioned above, a combination of FIRR and Net Present Value is one of the most
appropriate objective standards for selecting investment projects.

{b) Asset Turnover Ratio
Asset Turnover Ratio is useful to measure the efliiciency of investment. Therefore, Asset
turnover ratio is eftective as a complementary tool.

Calc?ulation of Asset Turn Over Ratio

D Forecast amount of investment

@ Forecast annual revenue in target year _

@ {annual revenue in target year <+ { investment amount - accumulated depreciation))}

In general, both increased revenue and cost reduction are expected as effects of investment.  1f
cosl reduction does not result in a higher asset turnover ratio, the investment should be
reconsidered.  Asset turnover ratio measures one aspect of the eftect of investment.

Equity or debl can be used to finance an investment. The asset turnoves ratio can be useful to
analyze the pace at which investments are repaid.- As is clear from the calculation method,
revenue is the numerator. ¥f costs such as personnel are subtracted from the revenue
numberator, then the resulting assct turnover ratio should be larger than the interest rate, or the
investment doesn’t cover financial costs.  The assel turn over ratio should definitely be much .
higher than fund raising costs, because there are various cosis besides interest, such as
personnel cost.

Therefore, in case of ENR which asset turn over ratio is very low, asset turn over ralio can be
useful as the minimum hurdle ENR must clear.  However, asset turn over ratio should be used
to measure for the elliciency of whole enlity and the efliciency of accumulated investment,
sather than the evaluation of each investment project.
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(3) Establish the investment discipline like eash flow base

In making investment decisions, fund raising should be taken into consideration, especially as
government support to ENR will be terminated afler 1998/99. ENR should not forget that it
suffered from a huge interest burden in the late 1980’s duc to huge investments. Tnvestments
which exceed cash flow result in depending on debt for fund raising. In other words, negative
frce cash flow means ENR will accumulate debt every year. Debt has two obligations: payment
of interest and repayment of principal. ENR should establish more discipline in investment
decisions. For example, the scale of investment should be kept within cash flow until
establishing a sound and sustainable financial structure. In other words, if ENR keeps the
discipline that free cash flow is positive when ENR decides to invest, ENR can avoid the risk of
debt accumulated to finance railway investment, In this Study’s “Without Case”, debts are
forecast to accumulate to LE 3,235 million in 2001/02, because the size of annual investments
exceed cash flow from 1995/96 through 2001/02. If ENR continues this investment behaviar,
ENR will face a vicious circle in which ENR must borrow money to repay debt. After JR East
was privatized in 1987, it established the financial discipline of keeping investments within the
size of depreciation. By maintaining this discipline, JR East succeeded in reducing its huge
debts in a short time.

{4) Clarify the responsihii.ily between ENR and government

Railway investments such as new line construction may be nccessary for national interest goals.
In such cases, these investments can make ENR's financial situation vulnerable due to huge
investments in projects which may not be financially viable. Fund raising and costs related to
these investnients should be borne by government. There are 2 possible goals of a railway
investment: national interest or improving ENR’s business. In accordance with these 2 goals,
responsibility and authority between ENR and the government should be separated clearly.
Separating infrastructure and operation should be considered as one of the measutes 1o clarify
the relationship bem cen ENR and government.
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4.2.10 Close Lines Which are Lightly Used

This section will discuss the possibility of closing unprofitable lines.  Analysis will cover
profitabitity, sociat impact, and alternative transport available.

(1) Background

ENR’s financial drain on Egypt’s government budget has been steadily increasing since 1979,
The challenge is to find the most effective method of eliminating losses while minimizing
negative social impacts. -

One of the most effective ways (o reduce costs while minimizing social impacts is closing
selected lines.  Some lines in rural areas were constructed before road transport was available,
but now most of the local population rides share taxis. This lel many trains largely empty,
except for government employees or student riders who have free or heavily subsidized tickets.
As can be seen below, branch tines do not contribute much to total ENR revenues, so closing
some of the these lines may not so much improve ENR’s fiscal position. However,
maintenance of lines which are extremely lightly used harms the national economy and is a
waste of railway assets and personnel.

TABLE 4.2.10-1 Revenues by lin¢ fype (millions of LE)

Year Line Type
 Main Branch Urban
1981/82 21,195 3,903 4,456
- 1982/83 25,267 - 4,583 5,584
1983/34 28,556 4753 6,181
1984/85 31648 | 4,900 7,241
1985/86 35,862 5154 7,932
1986/87 48,084 5906 9544
1987/88 59,811 6,958 6,680
1988/89 78,059 8,932 3,814
1989/90 99,059 10,592 4,188
1990/91 102,990 - 12,139 6,106
1991/92 124,970 16,100 8,564
1992/93 | 137,262 19251 | 10,849
1993/94 158,280 26,086 10,906
1994/95 | 173,462 29,848 13,207 -

(Sources: Study Team; ENR Plan For Achieving a Balance Between Revenucs and
Expenditures, Ministry of Transport, 1993, Mustafa El Guindi)
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(2) Concept for line closure

In Chapter 3.9.6, the cost recovery ratio of each tine was estimated. The revenues of niany
tines do not cover costs, especially several lines with extremely low cost recovery ratios.
Some lines have already lost their role as a useful means of transport.  Such these lines should
be closed. Basic principles for line closure are as follows:

Extremely few passengers.

Alternative transpost is feasible and more economical.
Transport volume is not forecast to increase much.

The line is not an important freight or passenger by-pass route.
There is no extension or improvement plan for the line.

o oo o

(3) Analysis & recommendations

In cooperation with ENR, the Study Team took the following actions to consider which lines
are appropriate to close:

(1) Survey of 12 lines.
Completed a survey of 12 lines which are candidates for closing. Over 1,000 passengers
were asked questions to evaluate the social impact of closmg each line. Alternative
transport available was also evaluated.

{2) Financiat analysis

To decide which lines are losing the most money, the Study Team analyzed each line to
calculate costs are revenues, as shown in Table 4.2.10-2.

To make best use of Egypt’s resources, this Study estimates the cost difference between
railway and bus transport. This is estimated with some assumptions’ of how many
passengers are required for railway to be more eflicient than bus transport. By this
estimate, railway and bus transport are equally efficient if an average 6,000 passengers ride
daily (including both directions) as shown in Fig. 4.2.10.1. If the average passenger
volume on the line is less than 6,000 passengers, bus transport is more efficient.  If there
are less than 3,000 passengers daily, then we can clearly state that bus will be much more
efficient. By this standard, 8 lines should be converted to bus transport. IHowever, 3
lines among these can not be closed for special reasons.  Therefore this Study recommends
that 5 lines be closed (Table 4.2.10. 3).

(Note that the Mowaslet El Roda Jine should also be closed, but detailed data was not
available for cost recovery calculation)
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Table 4.2.10-2  Passenger Volumes & Cost Recovery Ratios _(1994/95)

No.| Sectioniline Km Pass - km Pass. Cost Noles
{daily, 1000) | Number | Recovery
(A) (B8) 0+ A) Ralio
1 | Cairo - Alexandria 209 28,074] 134,327 1.1
2 | Cairo - El Sad E1 Ali 598 41,252 45,937 0.72
3 | Benna - Ismailia - Porl Said 191 7,755 40,602 0.86 T
4 | Tanla- Mansoura 54 4,770 88,324 0.97
MAINLINES TOTAL 1,352 81,851 _
7 | Nefsha - Suez 88 764 5,681 0.58
8 | Ei Mansoura - Domletla 63 1,314 20,859 0.67
9 | Zagazig - Tanta 57 1,034 18,144 0.53
10 | imbaba - Hay E! Baroud 120 302 2,917 .22 Cannol close
11| Alex. - Sidi Gaber - Abu Quir 22 2,788] 126,636 0.48
12 | Cairo - Qalyub - Tanta 107 2,008 28020 087
13| Ein Shams - Suez 129 932 7,615 0.65
14 | £1Wasta - Abu Kesah 61 a1 14,934 - 062
15 | Et Marg - Shebin Kanater 21 161 7.690 0.18
16 { El Mamoura - Rashid 66 175 2650 0.13 Cannot close
17 | Mansoura - Mataria 71 600] 8444 0.29
18| Cairo - Qalyub - Zagazig 77 1,282 16648 0.48
19 | Zagazig - Mansoura 69 1,352 19,591 0.50|
20 | Abu Kehir - £1 Salheia 24 289 8,491 022
21 ] Benha - Zefla 34 458 13,462 0.34
22 | Faqus - El Sammana 10 18 1,800 0.05 Close |
23 | Menuf - Kalr El Zaiyal 49 04 6,199 0.18
24 | El Sania - Mahalet Rouh 19 222 11,671 0.31
25 | Mahalet Rouh - Damanhur 74 1,155 15,610 0.44
26 | Benha - Menuf 25 411 16,434 0.38
27 | Abis - Qabbary - Marsa Malrub 304 14,635 5,051 0.54
28 | Sherbeen - Qelein 82 + 1,673 19,184 0.86
29 | Bouseli - El Qassabi 29 161 5,540 0.25
30 | El Fayum - Sinnuris t2 - 20 1,667 0.05 Close
31 | Desug - Motloes 27 68 2,519 0.10 Cannol close
32 ] £l Abased - Teheen 20 - - 0.48 '
33 | El Geish - El Magharat 24 - - -
34 | Samala - El Saloum 260 ‘q - 27 0.13 Cannol ciose
351 Tebeen - Managim 346 - . 1.00
36t Ellthad - Qabbary 108 - - 0.51
a7 | Beni Suef- El Lahun 25 33 1,320 0.10 Close
a8 | Shaweish - M. Abu Sammad 12 10 833 0.06 Close
391 El Gabal Ef Asfar 7 - - -
40 | Kalr Saad - Kafr Silman 3 1 333 .03 Close
41 | Kafr Bateikh - Domiella Porl 15 - 053
42 | Qena - Safaga 233 - 0.16
BRANCH/SUBURBAN TOTAL 2,703 20,925 0.58
TOTAL 4,055 102,776 0.76
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‘The equations in Figure 4.2.10-1 above are used to compare yearly costs of rail and bus service.

-0.5801

RAIL COST |365 days x {daily passenger-km + 1000} x (7680.6) x (daily passengers)
PER YEAR

BUS COST 365 days x (daily passengers-km + 1000) x (103.72) x (daily passengers)
PER YEAR o088

Figure 4.2.10-2 below shows the result of this equation for several lines which are lightly used.
It shows that bus service is more appropriate for these lines.

Figure 4.2.10-2  Rail vs, Bus Costs on Lines with Few Passengers  (1994/95)

22 Faqus - EI 11,800
Semaina

30 El Fayum - 11,867
Sinnuris

37 Beni Suef - Ei
Lahun

38 Shaweish -
Menshat Abu E!

40 Kafr Saad - Kafr | D Daily passengers

Suleiman
man B Bus cost / year (LE 1,000)

BRailway cost f year (LE 1,000)

Mowaslet El Roda -
- ElRoda ;

h 1 1 - |

0 500 1000 1500 2000

Note: These costs are calculated by the formula comparing rail to bus.  Other parts of the
report made more detailed calculations to calculate the 1994/95 costs of these lines.

Source: JICA Study Team
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(3) Results of survey of 12 tines

Based on the Study Team’s analysis and advice from ENR and TPA officials, the Study Team
selected 12 segments which are prime candidates for closing. These 12 segments are all
branch lines, and were considered to be possible candidates for closing.  Some of these lines
are very lightly used and very unprofitable.  Alternative transport was also evaluated.

A surveyor for the Study Team visited each of these 12 lines. A questioniaire survey

described below was performed at the 7 lines which were suggested by ENR. The
questionnaire survey is described in section 9.2.1.

A detailed description of each of the 12 lines surveyed and recommendalions is in Appendix
4,2.10.
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4.2.11 Make the Organization More Busintess Oriented

The Approach Taken to the Study

The vicws in this Section of the report have been developed following interviews with leading
figures in the TPA and all the current Vice Chairmen of ENR (excluding the Vice Chairman
Construction) together with other key Managers in the Railway.

The interviewees were asked for their views on a scries of  proposals issues that had been
formulated following a set of earlier interviews with a group of senior managers. They were
also asked for any comments  they wished to make on any other aspect of the operation of the
currenl organization that was not covered by the particular agenda which they had been given.

The issues that were listed by the Consultant for the attention of the interviewees were as
under :

The future role of the Chairman and Vice Chairmen
- The future role of the Commercial Department
The case for an independent Safety Organization
The case for re-looking at Training
" The working relationships of the Zonal and Headquarters organizations
The establishment of a Management Change Organization
The establishment of a Productivity Organization

Understandably, the views obtained from approximately 20 interviewees did not amount to an
absolute consensus and occasionally there were diame:rica‘lly opposed views expressed.
These contributions have, however, been invaluable in formulating these proposals wInch
_ represent a beginning to the organizational reform of ENR.

~Where conflicting views on an issue have been expressed, these have been reflected in the
explantation of the particular proposal and broad reasons for the recommendation made are also
included.

~‘The Issite nnder considerafion

The future role of the Chairman and Vice Chairmen

This item arises out of lengthy discussions on the respective roles of the Chairman and Vice
Chairmen and the appropriate top level organization that will be required to enable ENR to
make a successful * transition into a Commercial organization. It was, unfortunately, not
possible 1o interview the Chairman himself as during the period of this particular examination he
was away from work on sick leave.

The proposition under consideration was that whatever were the final proposals to be adopted

it was clear that major and radical changes were going to take place within ENR over the
coming years.
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These changes require a strong strategic focus and must be lead from the top. This lead could
best be provided by the Chairman,

‘There was unanimity from all concerned that the Chairman should concentrate on the strategic
issues but general cancern was expressed that he was often distracted from this role by the day
to day matters of running the railway.

The over-riding feeling expressed was that the Vice Chairmen should be given more freedomto
make decisions within their own disciplines and that they should not be so reliant on referring
matters to the Chairman for decisions, thus, in turn, leaving him {ree to concentrate on strategic
issues.

If this approach could be successfully fostered it might not be necessary to propose the creation
of this new post. However, the Chairman’s involvement in daily issues appears to stem front a
need to know what was currently happening in order to deal with regular queries from the
Ministey.

This is, perhaps, a significant cultural issue within the organization which also arises later in
these proposals and whilst there are proven methods of improving the situation these would
take time to reach full effect.

The pressing need for the Chairman to take a sirong strategic lead at an early stage dictates that
there would be real value in providing an alternative focus for day to day issues, hence the
proposal for the creation of a Chief Execulive.

During these discussions a case was also made for a rationalization of the current Vice
Chairmen positions. It was felt that the existing 6 posts {Excluding the Metro) could be reduced
to 3 by merging the responsibilities as under :

Vice Chairman Yice Chairman Vi¢e Chairman
Conunercial Signalling - Rolling Stock
Operations and Zones - Permanent Way

Finance ‘Construction

Administrative Aftairs
Whilst such an organization could work it is considered that it does not take suflicient account

of the need to restructure to provide greater emphasis on the commercial and marketing aspecls
to make it appropriate for the current situation.

The Proposal

To create a new position of Chief Executive who would be charted to the Chairman of ENR
“and have direct organizational responsibility for the day to day running of ENR.

The post would be responsible for all the day to day activities of the current Vice Chairmen but

would not include any longer-term areas such as planning, investment, change management,
productivity etc. for details of which see the subsequent proposals in this section.
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The principal activities of the new position could be summarized as follows :

- Responsible for the day to day running and performance of ENR
- Agreement of Annual Budgets

- Monitoring of Annual Budgets

- Performance targets and monitoring

‘The Issue under consideration

The future role of the Commercial Department

This is a key aspect of the organizational development of ENR.  In an increasingly
competitive commercial environment and with the objective to achieve full cost recovery over
the next 1wo to three years it is inevitable that the emphasis will switch more and more to the
needs of the market.

ENR’s success in achieving its commercial and financial goals will to a large extent depend on
the ability of the commercial organization to generate increases in business volume and revenue.

The current orgauization' does not reflect an enterprise that is gearing up for the demands of a
commercial markeét-based world.

Commercial thinking must predominate and be seen to be leading ENR’s decision making.

There was a broad  acceptance that the Commercial Deparlment would, in the future, neced to
take a more pro-active role in generating business. However views were also expressed that lhls
did not warrant organizational changes.

After consideration of all the views expressed and paying particular attention to the forecasts of
traflic potential it is considered necessary to separate the Commerciat Department from its
present position as an adjunct to the Operations Function and establish its organizational
‘independence. : "

At the same time it would also be necessary to create a highly professional sales and marketing

organization that will be able to exploit the opportunities that exist for new business and
- successfillly compete with the private companies.

“The Proposal

To create a separate organization for Marketing and Sales under a position of Vice Chairman.
“This should involve an examination of the cutrent aclivities carried out within the existing
Research and Marketing organization and the revamping of these to separate out the

administrative processes from the more pro-active Marketing and Sales input.

Emphasis should also be put upon the process of producing and updating the business
specifications for the train services.
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Consideration should also be given to recruiting senior Marketing and Sales staff from outside
the Railway and embarking upon a program of professional marketing training for selected staft
from within the industry.

The issuc under consideration

The case for an independent safely organization

During the time of the investigations Managers expressed considerable concern and sensitivity
over the whole issue of operational Safety.

The question of  safety checks and audils, independent from the main Production
Departments, was generally supported and it was felt that the basis of such an organization
already existed under Saced Ahmed Abu el Falah the General Manager (Inspectors).

From an interview conducted with this gentleman it appears that the organization which he
heads is not exclusively concerned with safety but operates as a Performance Inspectorate
carrying out spot checks within all the Production Departments and Administration. There is a
role in examining safety regulations and this will occasionally result in new regulations being
formulated. However the principal method of producing unified Safety Regulations is through a
coordinaling group comprising senior members of all the Production Departments.

There was enthusiastic support for an extension and strengthening of the role of this

independent safety group and it was generally considered that the safety of the railway was of
such prime importance that niose resources should be allocated to this task.

The Proposal

There should be an independent review of the Safety arrangements and organization within | '
ENR 1o establish whether there was a case for creating a dedicated Safety organization
reporting directly to the Chairman or Chief Executive ifit is decided to create such a position.

This review should take full account of the Safety Management practices that are being carried
out on other Railway systems and in other industries such as Chemicals, Oil and Shipping.

The benefits to ENR of carrying out such a study are to be found in two main arcas .

The discipline of studying how the railway is organized to handle safety and failure of
defense mechanisms.

The prevention of loss to the Railway both in terms of physical and human assets and loss
of confidence by the public.

Areas which should be covered include :

- Assessment of risks and the method of controlling them.
- Methods of prioritizing spending on loss prevention measures
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- Accident investigation and how root causes are identified and corrected

- The safety culture and how all levels of staff are involved in working safely

- Establishment of standards of competence of people and performance of equipment
- How accidents and warnings of accidents are recorded, analyzed and processed

- How Safety Improvement targets are set and measured

'The objective is to identify the risk of loss to the railway and to demonstrate that measures exist
to control these risks.

The issue under consideration

The case for re-looking at Training

The issue of training was raised several times during the interviewing sessions. The Training
organization currently operates on a largely traditional base of specific skill training.

The Training budget of LE 1.3 million represents only approximately 0.2% of the total business
turnover as opposed to the application of conventional wisdom that a reasonable annual
investment in (raining, in normal times, should be in the order of 2% to 3%.

- There are two issues that need to be taken into account in determining what action, if any,
needs to be taken in respect of the Training organization.

First - Management Training.

There was a general acknowledgment from several interviewees that a number of the problemns
currently being encountered within the organization were arising as a result of inadequate or
non-existent nanagement training, ~ -

From investigations made it did appear that afler the initial period of  post-recruitment training
the amount of actual management training, as opposed to skifls training, provided by ENR was
minimal. '

When questioned about the difficulties of operating in the current organization the key problem
areas that emerged were the lack of - assertiveness in dealing with superiors, an  inability to
fully delegate responsibilities to the lower levels of the organization and an inadequate
understanding of the principles of empowerment.

Secondly, = the move towards a more business led organization and the organizational changes
that this will incvitably bring in its wake will make the need for training and retraining even

more important.

The training focus will need to expand to include courses on Change Management, Market
Strategies ete.

Training will almost certainly be seen as a high-profile support mechanism to the whole process
of change.
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The Proposal

There should be a complete re-evaluation of the ENR training programs, to anticipate and
support the changes in organization and business culture that was to take place.

They should be restructured to embrace the following new elements

Core Management Skills

Managing a Team

Interpersonal Communications
Managing assertively

Negotiating Skills

Time and Priority management
Enmpowering and developing stafl
Managing and implementing change
Business management

Marketing strategies and tactical plans
Safety Management

With initial set-up support from an outside agency these courses could be run at the Wardan
Training Centre and when fully established be considered ‘for  sale’ to other organizations.

“The Issue under consideration

‘The working relationships of the Zonal and leadguarters organizations

This issue was discussed with the six Vice Chairmen of ENR and 3 current or former Zone-
Managers. Views were also expressed from the representatives of the TPA.

The initial contention that was the basis for the discussions was that Zones had insuflicient
decision-making authorities to operate as cffective Line Managers. This tended to resull in

decisions being largely made at Headquarters level,

What emerged from discussions with the interviewees was that the Zonal Managers did have
adequate authoritics on all operational 1ssues.

They were considered to be ‘mini - Chairmen’ within their own Zone and, in principle,
encouraged to act as such by the Vice Chairmen. R

Their local business and financial roles were, however, less well defined.
So, organizationally, the structure looks to be satisfactory for the present circumstances.

The significant difference in the responses received was in relation to how the organization
actually functioned in practice.
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There was an almost unanintous view from Headquarters respondents that the organization
worked well in practice. This tended to contrast with the views of the Zonal managers who felt
that they were not always left to make their own Zonat decisions and were subject to undue
influence from Headquarters from time to time.

This tends to be a cultural problem and is to some extent an extension of the Ministry /
Headquarters relationship referred to in the first section of these proposals.

The Proposal

There is no short-term solution to this problém but there are a number of ways in which the
situation can be improved.

Systematic Management Training in the areas of Assertiveness, Delegation and Empowerment
could begin to help all parties to become more comfortable with operating within the agreed
organizational framework.

For this to be truly efective, however, it was strongly pointed out by one of the interviewees
that such training would, ideally, need to embrace the whole managerial chain starling at the
Ministry.

The other long-term solution was to re-examine the way in which Zone Managers were
appointed to their positions. :

There should be a more flexible appmach to filling these posts with due cogmzance being taken
of the key mgredienls of attitude, experience, training and performance.

The opportunity should also be created to be able to consider managers wnh proven track
. records f'rom outside the Railway.

The ]s_sues under Consideration

The establishnient of a Managemeut of Change organization

The Management of Change issue, to some extent is a corollary of the proposal to create a
position of Chief Executive to free thie Chairman to concenlrate on the strategic planning and
Ionger -term change role.

I the major changes referred to in this and other sections of the report are to be successlﬁllly :
- implemented there will be a major logistical task of planning, developing, communicating and
coordinating the changes.

Whilst the Chairman would be the logical person to provide the managerial impetus for these

changes, experience gleaned from organizations who have undergone this process points 1o the
‘need for a small group of  specialists who are responsible for coordinating the whole process .

4-78



They would ensure that the Functional Managers, who must lead the process from the top,
cover all the aspects of the change and they would provide the essential liaison between
Departments when Functional proposals overlap. '

They would provide a change management support service to the Chairman who would be
leading the process.

The establishment of a Productivity oa'gauiz'ation
This proposal relates direcil.y to the recommendations in section 4.2.7 on Staft Reductions.

A unanimous view has been expressed that it would be possible to systematically reduce stafl
numbers providing that there was professional acceptable evidence of current overstafting.

Whilst the statistical comparisons provide a strong guideline to probable overstalling the only
reliable way to positively establish optimum stafting levels is to undertake work measurement at

selected sites.

This is the reason for considering the establishment of a Productivity Section.

The Proposal

It is proposed that a Change Managément Group , which would include Productivity, should be
established. ‘ ‘

It would report direct to the Chairman and be responsible for
- The developnient of an organizational and change strategy for ENR -
- The development of - detailed implementation plans

- The production of detailed productivity exercises to establish correct staffing levels.

If this proposal is accepted, the impact upon the ENR organization would be as indicated in the
following chart :
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Figure 4.2.11
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4,2,12 Correct the Data Collection System
{1) Necessity of appropriate data/information

In order to smoothly carry out railway operation and management, it is a basic requirement to
evaluate the transport situation and accurately exchange information. Tmportant data and
information for train operation and management are :

a. Data/information for railway business
- Transport volume of passengers : by type of service and by location (stations, agents etc.)
- Transport volume of freight
- Revenues of passenger and freight
- Passenger kilometers, freight ton kilometers, etc.

b. Data/information for traffic
- Passenger reservations
- Freight transport information
- Situation on trains : number of passengers on trains, congestion on trains

¢. Data/information for traih operation
- Number of operating trains by section
- Car formation by train
- Train kilometers of each train : passengers, freight, other
- Locomotive kilometers, passenger coach km, wagon km, etc.

There are also data for management of personnel, finances, stores & purchases, infrastructure,
etc. It is not too much to say that the railway management is based on this data. This data
will become more important each year. :
Among this data, data of passenger and freight transport volume and passenger-km and ton-km
estimated by sales results is closely related to railway revenues. By analysis of transport
trends based on this data, future strategies to develop the railway business can be established. -
So, this data is very important. On many. failways in the world, this data was previously
estimated manually. Now many railways carry out these ca!culahous by  computer.
- Computers are used for efficiency, speed, and accuracy.

(2) Current condition and some thought of ENR data collection system

The Study Team tried to get accurate data for passenger volume and passenger kilometers,
because the passenger revenue per passenger kilometer is too small compared to the minimum
tarift per kitometer. However, it could not be clarificd, even though the statistical data for
passenger volume is estimated by the Computer Center of Head Oflice in Cairo, based on data -
sheets collected from all passenger stations every month.

This passenger data is printed on 3 sheets: (1) to check revenues; (2) for statistics; (3) to be
kept in the station. This data is summarized after the end of each month.  This system needs
1o cope with a huge amount of data input work because it is handled by only the Head Oftice.
Therefore, it scems that to input errors cannot be avoided, and it is impossible to check
mistakes, even if the station accurately recorded their data.

Meanwhile, the data for freight transport seems to be adequate, as there are not as many freight
stations and customers, compared with passenger transport.
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INR utilized the same system as ENR - sales ticket data on 3 sheets.  This data was also used
for revenve management and statistics data. The recording sheets consist of 2 parts, a daily
report, and a monthly report made up of the daily reports that month.  Monthly reports were
submitted to the regional accounting office on 2 sheets, one for revenue check and another for
statistics, same as the ENR system.  The regiona! oftice summed up all station data within the
region, and then this was sent to the head oflice.  This way the data was checked twice. One
was by station itself, and other one was by regional accounting office. In the station, it was
checked with the actual totat money from tickets sold and daily revenue recorded.
Consequently, calculation mistakes were minimized. :
Another merit of this method was that regions could know their revenue situation.  This was
useful for development of raifway business by regional management.

(3) Direction to reform the data collection and infermation system

First, ENR should focus on improving its passenger sales recording system.

This should include a data checking function. QOne way is for data to be gathered in regional

offices, and they check and total these figures before sending to the head office.

The final goal is 10 computerize all aspects of the data collection and information system.

However, this is a long term goal requiring much investment. Above all this requires much
time for staff training to handle computer data. So construction of the data collection and

information system should be carried out step by step.

First stage of reformation of the data collection system :
a. Marketing and sales management system for each region
~b. Accounting and financial management system
¢. Adjustment for commercial system

The following is a process and measures to reform the data collection system.
(4) Data collection system

1) Basic poticy

In order to check the data input, a distributed system will deliver data to each offiee, workshop, _
warehouse, etc.

The most important purpose of this system is that the data will be checked by the person who
knows the original data. After checking the results, the data will be gathered at the head oflice.

2) Development plan

- a. Education

Before starting to make a new system, ENR should have the skill top manage recent
technologies. At least three types engineers are required, as shown in Table 4.2.12.1.
Members of this project should be chosen from the system analysts in the current information
systems department in order to build ENR’s own system.  This stage requires approximately &
months. '
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Table 4.2.12.1 Required enginecrs

Type of engincer Required skills No. of engineers
08, network Windows-NT, Windows 95, TCP/IP 1

| Database Sybase (for UNIX and Windows-NT) 1
Application C language, SQL, VB, EXCEL elc. , 2

b. Making a model system

Aler compleling training required, a model system should be produced {(An outline of a model
system is shown in Figure 4.2.12.1).  The first goal of this stage is a regional accounting and
financial management system, and sales management and marketing system for Cairo arca. By
developing this system, ENR experts will gain experience developing the new system.  Once
this system is completed, each regional office can manage its own financial situation by applying
this new system.

At this stage consultants with skills in distributed systems should be used.
The model system should take one year to develop.

'Fig. 4.2.12.1 Model System

Windows-NT server
SQIL Server Backup Server| SQL Server Monitor Sybase {Database)
Windows-NT 08
Tceip : . PROTOCOL
Client
TCPAP : PROTOCOL
Windows95 oS .
Open ClientiC | Sybase for client
EXCEL] VB | Power Buillder Application programs

¢. Organization after making a model system

Alter compleling:lhe model system, organization of the Information Systems Department
should be changed. The main purpose of this change is that the information syslems
department manages all of ENR’s information systems.

A new section which can manage new information system technology is needed.  Staft'in this
new section should be increased each year.

The training section for end users should be expanded, because they will be required to maintain
some aspects of their hardware by themselves, because it will be a distributed system. When
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an end-user computing environment is provided, they will be required to be able to use PC
soflware at least.
A help desk is also required in the operation section to answer for the user’s inquiry.

The figure of new organization plan is shown on Fig. 4.2.12.2.

d. Policy for current systein

a) Ticket reservation system

The current ticket reservation system started in 1994, This system is fault tolerant systemn
because this system is for custoniers. This system should be independent because this system
should not be influenced by other systems.  So this system will remain aller starting to develop
the new model system. '

b} Commercial system

The commercial system is an old type of system.  Annual maintenance cost of this system will
be high, and upgrading to the latest version of this system is a senseless investment.  So this
system will be climinated when the new system is installed. During the time that both the old
and new systems are used together, the data for the old system will be prepared and transferred
to the new by diskette or magnetic tape. '

e Expahsio‘n plan for other applications
In order to provide complete management information, these three applications will be
developed :

- & Management system for purchasing malterials and inventory
€@ Management system for rolling stock and maintenance (including trucks and clectrical
facililies)
@  Statistic system

A schedule is shown in Table 4.2.12.2

4-84



m P P P !
i : H £ H P HE i H
! . ‘ fs ; washs | . i . i ;
i weabold | iusyeds sseqeieq | wajs ; : dysop dlal | woosandwod i [oaucoRle] | Awmameg |1 Bumiesy
| uomeonddy o GG L Kweemeq || wesoiumes | | . H. ! o o L i
: L P I — ;| P P ; ;o
: i : i _ i ) 7 y 3 —~
k ] _ . . . 1 ”
i { H i i i
! ! ; n, {
: wayshs sones ! waishs ewejurew uonessdo Joj ssbeueyy | uonesswIwpE Jo) JabRueI |
i Wt Joy Jabeueiy i Jo} Jebeueyy W .m
m : : i i ; i
_ f _ | ) '
) -
£
i .
i JaSeue |Riau)
H
!
i
i UBLINEYD 39

WaSKS MaN JOJ WEY) UONZIeSIO  T'T1 Ty 9MmSlg

4-85



UoIsuRaxy

—_— juawdopAd WoISAS OUSHEIS

— uosURAXT - R
e WwwdoPA(] 20UBUSIUIZW PUE j201S STI[OI JOF WIDISAS JUSWSTRURIA

— uorurdxyg .
i jusmdoreAs KrowsAur pue speudrew Surseyoind I0] WIISAS JUSWITRURA
e uolsuedxy (WI9ISAS SUIISMIRW PUR JUSWISSBULTY SRS TRISAS JUDIUWIBZURUL
— WRWAO[PA eIouRLy PUB SURUNOIOY) WasAS [Ppowr J0 wswdopasg
=1 awdoeasg uonesnpy
00T | 100T | 000T | 6661 | 8661 | Lo6] wondYy - wel]

uRld 2IMINg JO AMPAYDS  T'TI'T'H SIQBL

4-86



f. Expansion to all of ENR’s regional oflices

Four applications (Accounting and financial system, Sales management and marketing system,
Management system for purchasing and inventory, Management system for rolling stock and
maintenance) will be expanded to all of ENR’s oftices, workshops, warehouses, efc. after cach
application is developed. Then these offices can closely manage their finances, inventory, etc.

g. Consolidation of entire system

After completing the entire system, a server system for consolidation of data should be
established in the Cairo computer center.  This server can provide management information to
the board.  This server should be a UNIX system because this system should be able to handle
high volumes of data. By using a Sybase platform, an application programmer does not have
to worry about different operating systems {OS).

3) Recommendation of flow chart for checking the data

The following procedure is strongly recommended in order to make the data reliable. The
palicy of this procedure is that the data is checked manually, by the system, and by computer
outputs. The data is also checked by input operators and the persons who make the original

data.

“The flow chart of the data checking system is shown in Fig. 4.2.12.3.
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4.2.13 Enhance the Safety Device on Main Line
(1) Absolute train stop

Absotute train stop herein referred to is a system which stops a train forcibly if the driver
shoutd overlook the stop signal. ENR has applied ATC to the main trunk lines that carries
with the function of absolute stop. However, the other main lines have no absolute stop
installed, so the ATC should be gradually extended on the priority line basis. In this process,
ATC may be simplified only for the absolute stop purpose.

(2) Electrified sigaal

The electrified signal herein referred to is the electrical signal system designed to detect the
train and change the signal aspects automatically, and also equipped with the interlocking
functions of the switch and signal. The system is able to enhance the safety and efticiency of
train operation distincily.

ENR has been pushing ahead with electrified signal for the main trunk lines. However, the
line sections already equipped with it are currently very limited in the ENR main Jines.
Therefore, the electrified signal is to be gradually extended on the priority line section basis
for the purpose of reinforcing business improvement.

In the event of the signal to be electrified, it is suggested that the electronic interlocking be
-~ introduced in place of conventional refay interlocking in the way stations.

The electronic interlocking featuring a good expandability and reliability, etc. as shown in
Table 4.2.13, it has been applicd for many stations in Japan.

{3) Transmission of essential information ( for train block & dispatching )

The train blocking is vital important for the purpose of safety of train operation.

"It is said that ENR sufters unexpected cutoff or loss of aerial wires for staff, Tyris, and
tokenless train blocking respectively. This trouble may not only threaten the safety of train
‘operation, but also greatly disturb the normal train operation.

Since the aerial wire is mostly owned and operatéd by ARENTO, it is suggested that ENR
strenuously request ARENTO to convert the existing aerial wire into underground cable.
In terms of communication between way stations and the control center for train dispatching,
it is currently available by both radio and wire. However, radio access is limited due to
mechanical capacity, so the aerial wire attached to ARENTO should preferably be converted
into the underground cable at the same time of the conversion of train block wire.

In the event of the conversion of aerial wire into underground cable, it is suggested that us
capacily be as large as possible, providing for future data transmission.
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4.2.14 Improve Track Maintenance System

As mentioned in Chapter 3.12, track maintenance work especially tamping work for main lines
in ENR is carried out by mechanical system which is by 32 tamping machines including 7 switch
tamping machines, 20 ballast regulators and 6 ballast cleaners. However, these works are
almost carried out by 2 joint concerns based on the contracts using these machines, even with
that work was directly carried out by ENR previously.

Meanwhile, the track maintenance work by ENR itsclf is mostly carried out by manual of gang
without machines except fastening tightening work, rail holing and rail sawing. The ballast
tamping works which are large share in track maintenance work are cacried out by Beaters
(Tamping Pick).

In view of the current situation and considering increase of track maintenance work volume by
increase number of trains and speed-up of trains, the following items would be considered as
subjects to improve for the time being.

(1) Expanding inechanical works and erganization

The work volume by mechanical machines will be expanded in consideration of efliciency and
quality of maintenance work. So that, the machines especialy M. T.T should be added. In that
occasion, the works by machine should be carried out not only by the contract basis but aiso
direct execution by ENR gangs themselves. By this way, it would be thought not only to
upgrade the efliciency of track works but also to transfer the technical way for the mechanical
mainténance work. So that, some maintenance organization should be modified such as
establishment of machine groups in segion. : -

(2) Installing Jand Tie Tamper (QLT.T)

At present, the track maintenance work on the main lines is mostly carried out be M.T.T for
overali tamping work ‘and for partial tamping work as well. The work has never been used by
Hand Tie Tamper (H.T.T) machine. In view of effective use of M.T.T machine and ENR
employees, it is considered to adopt L T.T machines for spot tamping work.

(3) Furnishing mobility

Facing the increase of track maintenance work volume from now, it is considered to furnish the
mobility for track gangs. _

At present, the Flying Gangs have been established in some maintenance Zones on the main
lines in order to do active track maintenance work according 1o the circumistances of train
operation, but they do not have any road transport equipment. The mobility for them are mosily
trolley and motor trolley on the railway. These transportation will be sometimes restricted by
increase number of trains. Furthermore, it will be endangered in frequent train operation and
high speed train operation. _ ,

Judging these conditions and {uture aspect, road transportation like pickup tnucks should be
adopted for carrying of equipment and garnigs.

This system change is favorable to start from for Flying gaugs and then to each gang.
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4,2.15 Dévelop the Diversified Business
{1} Background

The purposes of diversified business is as follows:
i. Increase the revenues of ENR as a whole
ii. Utilize ENR assets eftectively :

- facilities

- business / information networks

- human resources

According to the Asticle 2 in the ENR Law (Law No. 152), ENR has the responsibility to
establish raitway networks, operate them, provide their related services, and establish, manage
and maintain the firms and bodies necessary to perform these services.  In order to achieve
its objectives, ENR may establish joint stock companies after the approval of the Minister of
Transport (Article 4).

From a legal standpoint, ENR can actively develop a diversified business. Diversified
Business can be one of the major sources of ENR revenues.

(2) Possibilily of "Diversified Business"

1) Re-developmient of station facilities _ _

a. Re-development is possible at major stations such as Cairo, Alexandria, Sidi Gaber, Luxor,
and Aswan, which are located in densely populated cities with high potential for commerce '
and tourism,

b. Strengthening of commercial and restaurant facilities to increase related revenues.

c. ln' the case of Cairo Station, re-development of the station building itself should be
considered, with proper conservation of the existing aesthetics, especially the outside walls.

6. Generally, stations are situated as a functional center of passenger services for ticketing,
- sates kiosks, restaurants, in addition to commercial, financial (bank), information, and
medical services.  Consequently, multiple functions should be considered when
redeveloping the major stations. -

Then stations can attract more passengers/users for various purposes.

2) Re-development of ENR real estate

a. Re-development of the land nearby the major stations .
Onc cxample is the land arca mear Cairc Station, which can be developed for
commercial/shopping/car-parking facilities, taking advantage of the surrounding real estate
situation.

b. Re—deﬁelopmem of the land of the previous “Freight Train Shunting Yard"

Now ENR freight train operations do not rely on the shunting yard system.  So the yard is
not used for its original purpose. Re-development of the land of the closed shunting yard
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should be carried out.

3) Extension of related product sales for outside market _
Sales to outside clients should be pursued for products produced in ENR. This business
sector has benefits for ENR such as efficient utitization of facilities and manpower.

4) Promotion of tourist businesses such as travel agent/hotels by utilizing effectively the

nation-wide business and information network and human resources of ENR
By integrating the business of the transpottation (travel) service of passengers by railway, and
the business of arranging the travel and accommodation service, ENR can attract more
passengers for tourism and expect more revenues. Fortunately, ENR has a network of
railway stations almost everywhere in Egypl. By using its network, ENR can develop this
business. Stations can be the bases for the tourist business.

(3) Pre-condition for land re-development (Constraint for Land Re-development)

Currently, ENR does not have full ownership of the real estate it utilizes. Accordingly, the
diversified business related to real estate re-development can only be casried out afier this
constraint is removed. However, when this constraint is removed, land re-development will
be a major source of benefits for ENR.

(4) Management structure

The manageiment structure for the above diversified businesses should be imade on the basis of a
joint operation and/or joint company with outside private companies (domestic / foreign) which
have expetience in the specified business fields. At first, the staff of ENR will tearn from such
outside companies for the specified business field, and step by step, they may obtain the
necessary skills and experience.

If a joint company, ENR should hold more than 50% of the shares, to maintain control,

- (5) Path to realization

First it is necessary fo establish the proper organization in ENR, ie. a study group on
"Piversificd Business" composed of stall from related depariments/sections within ENR.

The tasks of the study group are as follows:

- Research the possible business ficlds for ENR "Diversified Business”.

- Examine the current conditions of ENR assets/facilities which have the possibility of
- conversion to other purposes or to promote more efficient utilization.

- Examine the management /operation scheme suitable for such a "Diversified Business",

- Clarify the preconditions or constraints for ENR "Diversified Business” - legal, financial,

marketing and human resources aspecis.
- Propose suitable ENR "Diversified Business” to top ENR management.

Then, the selected high priority diversified businesses will be carried out as soon as possible.
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4.2.16 Make the Relationship between Governmeat and ENR Clear

(1} The most crucial issue

The most crucial issue concerning the relationship between the government and ENR is ENR’s
dual character. ENR is obliged to play a public roles in transport as a government agency,
while it must compete with other modes of transport, as the market economy increases its
power daily. A typical example of its public role is the heavy discount of passenger tarifts for
students and government employees.  An example of its competition is the fact that ENR faces
fierce competition from deluxe buses equipped with TV, A/C, and clean toilets on the Cairo-
Alexandria corridor, the most profitable segment for ENR.

The impact of this dual role on ENR's business is huge in various ways.  This not only harms
its financial performance, but also drastically reduces ENR’s comniercial spirit and its will to
restructure.

For example, even if ENR exccutives try to close lines with very small traffic volume which
cannot be made profitable by any effort, the political pressure makes closing the lines impossible.
ENR is told it must serve the public interest, so ENR executives lose the will to restructure due
to impossible conditions.

Furthermore, ENR’s executives and other employees think that ENR will never go bankrupt
regardless of how bad its finances are, because ENR is a state-owned organization. This
atlitude is not compatible requirements for commercial competition.  This will further worsen
the finances of ENR, eventually leading to increases in the government's financial burden.

In order to prevent the above situation, it is essential to set a clear distinction between the
public role which the government intends to have ENR execute, and the commercial business
which ENR must carry out with a flexible and competitive attitude,

First of all, the clearly separated financial reposts are required, and the government should
compensate ENR for losses caused by its activities for the sake of national interest, on
condition that ENR executes its duty faithfully and reasonably.

Second, the government should strictly refrain from execuling its-power over ENR, takmg
advantage of its strong position as both the stockholder and regulator.  More concretely, it is
advisable for the government to gradually reduce restrictions imposed on ENR and enable ENR
to conduct, on its own judgment, activities like personnel and organization changes and tarift’
revisions as freely as possible.  The decision of ENR’s annual budget, which now requires the
approval of the People of Assembly, should only require the approval of or notification to the
Minister of Transpost.

On the other hand, it is necessary for ENR to be prepared 1o lose various privileges il is
enjoying now because it is a state-owned organization.

The benefit obtained by clarifying the relations between ENR and the government will be very -
farge for both the government and ENR.

(2) Separation of powers to be considered
If ENR was a private company, it would follow the laws regulating private companies in

general, which establish the separation of powers between stockholders and management. In
ENR’s case, the law might be written as follows :

4-93



The following is a general cbservation on the separation of powers within a corporation, in
contrast with functions of respective organs in a stock corporation. Each country employs a
dilferent system for establishment and management of a stock corporation, and the following is
an iltustration for discussion purposes.

a) Ownersfsharcholders
The following businesses are under the jurisdiction of shar¢holders due to the magnitude of
their inherent interest:
A. Matters relating 1o organization, including dissolution, merger, business transfer,
capital decrcase, amendment to Articles of Incorporation / Association, etc.
B. Matters relating to management, mcludmg appointment of directors, auditors,
liquidators, remuneration for their services, discharge of their liabilities, ete.
C. Financial matters, including approval of financial statements, disl'ribution of dividends,
issuance of convertible bonds, approval of liquidator's report, etc.

b) Board of Directors
A Decision on execution of business

- B. Convocation of shareholders meeting and selection of agenda for sharcholders
meeting
Approval of share transfer (in case of a closely held company)
Opening of a branch
Appointment of representative directors and executive officers
Capital increase within the authorized capital

¢) Auditors
A. Auditing of financial documents
B. Auditing of business matters in light of Iawdregulalmns (if required)
- C. Appointing of directors (m Germany)

mmuUa

d) Councnlors
A. Matters delegated by {aws/regulations

(3) Deregulation

1) What improvement measures are to be taken or considered for removing the current
restrictions if any on the current ENR business?
In reviewing the current framework of the ENR Law, it is noted that certain restrictions on
the decision-making process and implementation of the daily operation should be removed.
- Particularly, it should be clarified that the daily operation of ENR is to be conducted at the
sole responsibilily of the management of ENR.  Current provisions of the ENR Law are
“not clear in this respect, because the ENR business is generally supervised by Ministry of
Transport {Article 17, 23 and 1 of the ENR Law).

If the current ENR business is to be privatized, such restrictions would have to be
-removed including those such as;
{a) Appointment of Representative Directors, President and Chairman
. {b) Board decisions regarding daily operation
The current relationship between MOT and ENR of 3.16.1(1) above reflects the dual
status of the State as the owner/sharcholder and as the regulatory authority to implement
the national transport policy. When removing any restrictions on ENR business, the
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necessity of control should be separately examined for cach of the said dual status on a
case by case basis. In ‘privatization, ownership will be transferred to the new
shareholders, and regulatory authority will remain with the Government, which will
continue to set restrictions to as limited an extent as necessary for administering national
transport policy, as mentioned in 2) below.

2) Regulation based on the national transport policy

a) Under difterent legal systems of other countries, it is possible for the government to
generally review the financial condition and technicat aspects in the operation of railway
businesses owned by public and private companies, by requiring a license or approvals
of matters such as a basic business plan, tariffs, opening and closing of lines, and by
stipulating the relevant technical guidelines to be complied with, in order to implement
the national transport policy.

b) If ENR’s business is to be privatized, the Egyptian Government may want to impleiment
a new transportation policy to regulate the privatized ENR business to protect public
interests. The most important regulations would be those to ensure safe operation of
trains. Perhaps environmental regulations would be also important. Once nccessary
regulations are established by the government, such regulations should be complied with
by ENR, and required measures should be carried out at the responsibility of the ENR
management.  Very strict restriction is generaily undesirable for railways coinpanies to
compele with other railway companies and other transport modes. The business and
operation plan of ENR should be implemented solely at the resporisibility of ENR
management, provided that ENR should comply with the regulations to protect public
interests. Especially financial matters should be solely determined within ENR, except
the subsidy granted by the government.

(4) Budget approval
" Currently, the ENR budget is approved at the People of Assembly. -But revising the law
should be seriously considered to atlow ENR to act more flexibly in its competitive market.
Also, the separation of accounts for Government subsidies should be considered, as
mentioned in (5) 1) below. ' :

(5) New business approval and land use
It is understood that now a special task force is studying the method of purchasing the land
from the Government, consisting of the representatives of MOF, MOT and ENR.

(6) Separation of accounts for Government policy and financial measures for certain
exeniption

Separation of accounts between ENR's commercial operation and actions for implementing
Government policies should be thoroughly studied. This will clanfy the respeclive
responsibilities of ENR and the Government in the operation of ENR business.

Clarifying the responsibilities of ENR in its operation would serve to facilitate change of the
Government policy to ENR from the current general subsidy, to compensation for services of
ENR which the Government requires for implementing national programs (public service
obligations).
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1} Separation of Accounts
In order to clarify the responsibility of ENR (and that of the Government as well), and to
lessen the burden on ENR, certain expenditures and discounts now paid by ENR should be
compensated by the Government. The following items should be considered for
Government compensation:

a) Projects for new line construction for national policy
In addition to the capital costs, a portion of the operation costs should be paid by the
Government.

b) The following excessive discounts for political purposes should be at least parily
compensated by the government :
¢ Special discount for students
+  Special discount for government employees
+  Special discount for military

2) Custom duly exemption.

a) The ENR Law provides for certain exemption from obtaining the relevant licenses under
the Import and Foreign Exchange regulations for importation of production equipment,
materials, machines, equipment, spare parts and the transport means which are necessary
for the activity of ENR (Article 10). Also the equipment, machines, and technical sets
necessary for the operation of ENR projects are exempted from taxes and the custom
duties (Article 11). However, transport means are not exempted for the purpose of
Article 11.  While domestic production of transport means is generally recommended, if
“certain expensive locomotives, passenger cars and other rolling stock are to be imported
for the time being, exemption from custom duties should be obtained so that the financial
status of ENR may be more effectively improved.

) At present, ENR pays custom duties assessed under Presidential Decree No. 351 of 1986
- for Custom Tariffs: Currently the tarifl rate is 5% for locoiotives, passenger cars rails,
etc., and 60% on signal systems. - Some parts could be accepted as the normal parts
(mechanical) for the above items.  ENR appropriates funds to pay for custom duties in its
annual budget.  On the other hand, there is a procedure available for refunding a portion
of the duty paid at the time of custom clearance, - For example, if 55% is later repaid, the
eventual burden on ENR is only 5% (60% - 55% = 5%). For locomotives, if 1%
equivalent is later repaid; then ENR pays onty 4% in total. = This refunding procedure is
rather complicated, and usually MOF is reluctant to approve refunding, because the entire
duty poertion is given on the budget of ENR, and if duty is refunded for certain items then
MOF may want to compensate the equivalent amount from other items in order to keep
the duty portion on the ENR budget. - If the custom duty is exempted as provided for
under the ENR Law, no appropriation would be required for this portion in the budget and
~_thus no balancing would be necessary between the budget and the actual payment. Also
- there would be no necessity for following the comphcaled refunding procedure’ for
customs duties.

4-96



4.2.17 Promote the Local Production of Diesel Electric Locomotive
(1) Necessity of locat preduction of DEL

As seen in the Report, to make the ENR’s business profitable is not easy at all. One of the major
reasons is the fact that ENR has to import her locomotives, important tools of the transport,
from forelgn countries at the significantly expensive international price, while ENR’s average
passenger fare (passenger revenue divided by the passenger-km), the main source of revenue, is
extremely tow from the international point of view. By a trial estimation, transportation costs
per passenger kilometer are calculated as 2 - 4 PT, within this cost about 60 % are capital cost
of rolling stock, i.e. 1.5 - 2.5 PT. Against this cost, passenger tadiff of 3 Class which shares
70 % in total passenger revenues ace 1.21 PT per passenger kilometer. It means that the
passenger tariff does not cover only that capltal cost. Namely, the tariff'is too low, or the capital
cost of rolling stock especially locomotive is expenses compared with the tariff. However, it
does not enable 1o rise the tariff in full width from social matters point of view.

One significant solution of this problem is to produce the locomotives in a domestic factory as
much proportion as possible.

Besides above, ENR will be obliged to replace many aged diesel electric locomiotives (DEL) by
new ones from 2001. Actual total number of 247SHP and 1650HP DELSs is 576. As the service
life of DEL is 25 years, average number of DELs to be newly procured annually will exceed 25
taking the increase of traffic demand into consideration. Annual production of 25 DELs may
justify the construction of the new factory. Moreover, it will contribute to expansion of
employment oppoﬂumly : '

However, the constiuction of such factory requires huge amount of invesiment which
ENR cannot afford at teast for the time being. Therefore, it is essential to execute
separately the thorough feasibility study from vavious point of view.

(2) Example of DEL manufacturing factory construction

Firstly, one example is introduced. Thanks to the OECF loan, 9,760 million yen, by Ihe
Japanese Governntent in 1984, new construction of DEL manufacturing factory in a ceilain
foreign railway was completed in 1994. This factory has production capacity of 25 DELs per
year.
Local production portion is as follows.
1} Manufacturing of carbody and bogle excluding wheel-set and axle bearing, and
assembling along with wiring and piping. :
2} Assembling of main generator and traction motor by procuring from foreign countries
necessary materials such as armature shafl, silicon steel plate, commutator, etc.
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(3) Estimation of DEL cost for ENR

1) Cost structure of recent Japanese DEL is as follows.

Carbody including assembly, wiring and piping 36%
Bogie, including wheel-set and axle bearing 16%
Engine 18% |
Electric equipment, machines and apparatus 26%
Braking device ) 4%

2) Fven in the case of domestic production, some parts should be imported from foreign
countries. The following assumption has been made. As for carbody, the imported portion
accounts for 30%; as for Bogies 30%; as for Engine 100%; as for Electrical part 50%; as for
Braking device 100%. Thus the following table is acquired.

_ | Imported Local
Carbody including assembly, wiring and piping 10.8 25.2
Bogie 4.8 11.2
Engine 18.0 0
Electsical part 13.0 13.0
Braking device ' 4.0 0
Total _ 50.6 49.4

3) To estimate the necessary cost of the local production portion converted into the foreign
curreney, the following assumption has been made. '
In case of the local production of Cairo Metro electric railcar train having unit configuration of
2MIT, cost structure is 2.03 million LE for the imported portion and 0.12 million LE for the
~ local production portion which consists of manufacturing carbody and bogie, excluding wheel-
~ set and bearing, and assembling equipment along with wiring and piping. Namely, local
* production porlion accounts for 5.6% of the total cost. Local production portion of electric
railcar unit should be larger than that of DEL because the former includes the trailer car in
which the local producuon portion must be lugher In this case of DEL, however, iocal
production of main generator and traction motor is taken into consideration. _
Therefore, it is assumed that local production portion converted into the foreign coumrtes
accounts for 6% of total cost. Then, local production cost per DEL is estimated as 56.6
(50.6+6) % of imported complete DEL. '
In case of the above-mentioned foreign ratlway, focal production cost is said to be 60% of
imported complete DEL. Finally, local production cost in Egypt is also assumed as 60% of
imported complete DEL.
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{(4) Evaluation of DEL manufacturing factory construction

The factory for the local production of DEL may have the same scale with the sampled Foreign
Raitway factory. Therefore, the constnuction cost of the new factory is tentatively estimated as
9,760 % 10° yen in 1984, or 11,350 X 10° yen in 1995 (inflation rate of Japanese yen from 1984
to 1095 is 1.163) or 113.5X 10°US$ (US$1 =J. Yen 100 in 1995).

The cost of imported complete 247SHP DEL for ENR in 1995 may be 2,294 X 10° US$ from
the Fig. 3.11.2 of the Report. In case of local production, it will be 1,376 X 10° USS, saving 918
X 10* US$ per locomotive.

In simple and rush calculation, the factory construction cost could be recovered by local
production of 124 DELs or in § years in case of 25 DELSs production per year.
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4.3 GUIDELINE OF PRIVATIZATION

4.3.1 Significance of Privatization

Recently, around the world, the privatization of national railways has been gaining momentum.
‘There are two main purposes of privatization: one is to make the management of rathvays more
competition-oriented and thus more eflicient; the other is to lessen the financial burden of the
government for sustaining the national raihway.
In most countries, the railway had been playing an active role in developing the national
econohly as almost the sole méans of ground fransport for many years until recently. - Partly
because of the huge amount of investment required to develop the railway, and partly because
of its monopolistic status, the railway, especially the inter-city and freight railway network, used
to be run by the government in almost all countries in the world.
However, with road and air transport developing rapidly and with the competition within Ihc
transport market becoming more and more severe, the national railway has become unable to
cope with the situation due to its rigid management as a governmenial organization, losing
much of its market share, and facing financial difticulties. To find a way out of this situation,
privatization of the national railway is often proposed, taking into consideration the fact that the
railway is no longer a monopolistic means of transport.

As for Egyptian National Railways, it has come to face severe competition from road, water,
and air transport, because of rapid development of highways, harbors, and airports.  However,
for the time being, ENR as a government owned railway is obligated to play a role in executing
national projects such as sustaining the low-income stratum of sociely and bringing transport to
underdeveloped areas.  Therefore, it appears that immediate privatization of ENR is too early
~ to be exccuted, although is privatization in the medium term is inevitable, considering Egypt’s
steady trend toward a market economy. Even at pre:,em privatization of ENR should be
examined in earnest.

This chapter provides basic conceptual information as a guideline for future consideration of
privatization of ENR

432 The Types of Privatization

There are various types of privatization exccuted in the world.  Among them, team is to
introduce two types, the Japanese style and the European style, as typical examples.

(1) Common aspects
Although the two types of privatization mentioned above difter significantly, there are common
aspecls: the reasons why the national railways should be privatized and the final goal of
privatization.
a.  The reasons why nauonal railways should be pnvatlzed
' Both in Europe and in Japan the national railways have or had similar problems as
- nientioned below :

o Ambiguous goals - Public Service or Self-Financing operation

o Lack of competitive, market based thinking from management & staft’

s Lack of commercial independence

*  Government contro! over stalY pay, fares and tarifls

+ A centralized organization that limited flexibility

¢ Severe legal restrictions on business activities

4-100



o Outdated regulations that were applied rigidly
¢ Overstafling and poor productivity

b.  The final goal of privatization
The final goal of privatization is the same in Europe and in Japan:

The privatized raibvay organization shoulid be profitable without government support
and free from government intervention as much as possible.

(2) The European approach

EU Direclive 91/440, Jul. 1991 recommended the member states to make the distinction
between the provision of transport services and the operation of infrastructure for the purpose
of:

1} Making the government clearly responsible for the development of the appropriate
ratlway infrastructure.

2) Improving operations efficiency, to prepare for competition.

3} Allowing open access to track infrastructure by competing railway companies.

This approach is to restructure the railway into a business totally different from the
cofiventional railway.  Since the birth of the first railway in 1825, the railway was operated in
integration with its infrastructure, regardless of type of management. The new approach is
similar to that of read transport, where the government builds, owns and maintains the
infrastruciure, on whlch anyone with an eligible license can use if he/she drives a qualified
vehicle.

The main reasons why EU is trying to adopt such a revolutionary means to revilatize the

railway business can be described as follows:

* Financial difficulties of railway business due to the generally low railway traflic density in
European countries with heavy burden of building and maintaining the infrastructure.

¢ Need to allow open access to railway mfraslmclure as an integrated network in EC as a
whole.

As for the situation of the national railway of each country, there are big differences between
them. Therefore, EU has proposed three sleps to be adopted in accordance with the degree of
development of each railway.

* separation of accounts

* organizational separation

» instituticnal separation

‘Today, various lypes of privatization of the national railways within the frame of the FU
Directive are progressing in several Buropean countries. Two types are briefly introduced
below. :

a. The Swedish rail approach

Swedish Rail can be considered a leader among Buropean railways. In 1988, one year
after the privatization of Japanese National Railways took place, Sweden established
‘Banverket’ (BV) and Swedish Railway (S1), (a totally different organization from the old
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Swedish Railway, but with the same name).

BV is a governmental organization, responsible for the investment and the maintenance of
the infrastructure.  S¥ undertakes railway operations.  SJis owned by the government at
present, and is planned to be privatized in the future.

The investment plan for the railway infrastructure is decided through a social cost/benefit
analysis and is paid by the government.  SJ pays a rental charge for infrastructure to the
government, although the amount of the charge is significantly below the total amount of
the capital cost and the miaintenance cost of the infrastructure.  Thus the operation cost
of the railway operator can be significantly reduced from the previous pertod.

b. The British Rail approach

The approach of British Rail was significantly different from the Swedish approach.

In 1994, the British government established the Rail Track Company, the sole
organization which owns and maintains the infrastructure of British Rail, and privatized it.
As for the railway operation, the newly established (or to be established) 25 Franchises
(including private companies) operate the passenger trains, and 7 private freight and
parcel companies operate the freight and parcel trains. They have to pay expensive
rental charges for utilization of infrastructure from Rait Track Company, which, as a
private undertaking, should be profitable without government subsidy.

The train operating companies receive government subsidy to balance their finances,

With multiple operating companies using the same line/segment, free access, one of the
targets of EU Directive, will be realized.

(3) The Japanese approach

CIn April 1987 the Japanese National Railways (JNR) was privatized and divided into six
regional passenger raikvay companies and one nalionwide freight railway company.  In this
case, cach railway company owns, maintains and builds (if necessary) its infrastructure.  The
only exception is the Japan Freight Railway Co., which rents the common infrastructure from
the refated passenger rail companies at an avoidable cost basis.

In Japan, thanks to the high population density in inhabitable land, railway traffic density,
~ especially that of passengers, is very high compared with European countries. -~ Thus many
private railway compantes thrive without significant government support, even today. Then
why did only the national raihways face financial difficulties? The real reasons which caused
INR financial difticulties were almost same as the ones described in (1) a. of this chapter.
Also, labor and management had an extremely poor relationship, which prevented almost every
effort at restructuring the business.  Furthermore, the huge amount of long term debt which
was accunlated over a long period made the financial status of INR worse than that of the
European railways. (JNR had to borrow money to invest in building infrastructure such as the
expensive SHINKANSEN, and to balance its annual deficit)

To fundamentally eliminate the above mentioned causes of JNR’s sever problems, it was
decided that there was no way except through privatization and division of JNR.  Also, it was
estimated that if the long term debt and number of staff could be reduced to an appropriate size
(the number of stafl were reduced from 300,000 to 200,000), all of the privatized companies
could be profitable without government support.

However, the average traflic deasity of the three small istand passenger companies were so
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small that their financial difficulties were been expected from the beginning.  Therefore, they
were exempled fiom bearing loang term debt from the start, unfike the larger JR companies.
These three island companies received a stabilizing furid corresponding to their expected
financial difficulties.

As for the freight company, traflic density of which is also small, it was decided to rent common
infrastructure from the related passenger companies at an avoidable cost basis.

Afler ten years, the results of the above mentioned privatization are remarkable:

o The tarils of the three major passenger companies was not raised since the privalization
took place in 1987, despite increasing wages and higher prices of other goods and
services (tarifls of the above mentioned small island companies were raised by about 8%
in January 1996 for the first time).

The long term debt borne by the major companies has been steadily decreasing.
¢  The quality of service remarkably improved, which steadily increased transport volumes.
«  Both management and labor are working with market-oriented attitudes.

(4) Brief Comment on the two types of privalization

As observed in this chapler there arc significant differences between the European and the
Japanese approach.

+  The Buropean approach is to separate the railway operation from the infrastructure and to
privatize the operations, while the investment and infrastruclure maintenance remains the
responsibility of the governiment (except the British Railway approach).

There may arise controversy over whether it is proper to separate the maintenance of
infrastructure such as track and signaling system from the ra:lway operation, 1o mamlam
safety of railway operation.

tlowever, most European railways cannot be profitable without escaping from the
financial burden of maintaining infrastnicture, mainly due to their low trafiic densmcs

This problem remains to be seen in fulure.

e  Onthe contrary, the Japanese approach privatized its National R'ai]ways together with the
infrastructure, dividing it into several passenger companies and one freight company,
avoiding the controversial issue of the above mentioned safety problems.

The main reason which enables this approach is Japan’s high traflic density, thanks to h:gh :
popu!allon density along raitway routes. -

4,2.3 Toward Privatization of ENR

Thorough examination of the present stalus of ENR reveals that there exist almost the same
problems experienced by national railways in European countries and Japan. To
fundamentally solve these problems, privatization of ENR will eventually be required.

‘Then what type of the privatization is most appropriate for ENR ?

It is not easy 1o properly answer this question al present.
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The study team made a rough analysis of the financial status in case of scparation of
infrastructure from operation, and has found that the removal of the capital and maintenance
cost of infrastructure does not significantly improve ENR’s financial situation. Instead, the
capital cost of relatively expensive imported rolling stock (especially locomotives) is
significantly more than the cost of infrastructure.  Rolling stock expenses are more
troublesome for ENR finances.

The regional division of the network such as seen in the Japanese approach is not appropriate
for ENR, because the size of the network is not large encugh to justify segional division,

In view of ENR’s high traffic density of passenger transpoit, which can be compared to that of
the Japanese railways, if all the problems described in this study can be completely solved, it
may be possible to privatize ENR as a profitable railway company together with its
- infrastructure.

However, it is too carly to make a final decision on the direction of privatization of ENR. The
most essential thing is to take the step of ‘separation of accounts’ accotding to the EU
Directive, accumulate accurate and adequate data, and thoroughly analyze the data.  Through
these steps, the right direction toward privatization of ENR will be found.
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CHAPTER 5 BUSINESS IMPROVEMENT ALTERNATIVES

5.1 BUSINESS IMPROVEMENT FACTORS

The most important items to improve the ENR’s business are described and qualitatively
discussed in Chapter 4. The business improvement alternatives aim to quantitatively test the
eftect of each improvement factor proposed.  So only those factors with cffects which can be
quantitatively measured are considered.  The following are such factors.

(1) Tariff increase

It is clear that the railway tari{ls for both passenger and freight in ENR is very low. ENR tariffs
are among the lowest the world, even if the per capita GDP of cach country is taken into
consideration, In the short term, an overall tanfl increase is needed. Therefore, in the
alternatives, the rate of tariff increase is set up according to “Scenario 17 mentioned in Chapter
4.2.1. The proposed rates of increase are as follows.

a. “Without Case”

(a) 1996/97 to 1997/98

There was no tariff increase in January 1996, probably because the Government publicly
promised to suspend all kinds of prices in Egypt to cuib the drastic inflation. During the
period from 1996/97 to 1997/98, it is assumed that tariffs of all modes will increase 10%
annually.  This rate is based on the following assumptions and conditions:

i. Increase of consumer prices influence ENR operating expenditures. . By taking into
~account of performance of consumer prices in the past, prices are predicted to rise around
6.5% yearly.

ii. ENR’s low tariffs influenced other modes of transport so seriously that they were forced to
drastically restructure their operations, because they cannot increase tariffs without
improving service, and they are not subsidized by the Government.  In this sense, ENR can

“act as a “Price Leader”. 1t is expected that other modes will follow tandf increases by
ENR.

fii. According to the traflic survey carricd out by the sludy team, around 20% of ENR -
passengers scem prepared to pay at the nmaximum a tariff increase of 10%, and around 30%
of railway passcuger seem prepared to pay al maximum a tariff increase of 100%.
Therefore, it seems that a 10% Tailway tariff increase will not be a large ﬁnanmal burden for
‘many passengers.

iv. ENR tariff increases were in the range of 10% to 15% during the past several years.

(b) After 1998/99

Afler 1998/99, the vate of farill increase is fixed in this case at 5% for all modes, which can
be considered to be the minimum rate of tarift increase, taking account of future consumer price
increases of around 6.5% per year.
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b. Case 1-1 and Case 1-2

(a) 1996/97 to 1997/98

During the period from 1996/97 to 1997/98, it is assumed that the fariffs of ENR and other
modes will increase 10% and 8% per year, respeciively. The assumptions and conditions
of setling up the tariffincrease rate are almost the same as those of the “Without Case”.

(b) 1998/99 to 2001/02

During the period from 1998/99 to 2001/2002, it is assumed that the €arifl of ENR and other
modes will increase by 7% and 5% per year, respectively.  Basically the same assumptions
and conditions as those of 1996/97 to 1997/98 are applied 1o this period. Seltiiig a tariff
increase rate of 7% for ENR is based on the assumption that travel time is shortened by
increased frequency and faster speed.  Setting up a tarifY increase rate of 5% for other modes is
based on the same assumption as the one of “Without Case”.

(c) 2002/03 1o 2011/12 _
During the period from 2002/03 1o 2011/12, the ENR tarifl increase rate is set at 5% per

“year, based on the following assumptions:

- Tarift increases of 7% every year will become a financial burden for users.

- 5% per year will be acceptable for users, because it will be lower than the rate their income
increases, and 5% per year is nceded to cover increases in consumer prices of around 6.5%
per year.

“The same assumptions for tarifl increases are applied to other modes.
¢. Case-2-1 and Case 2-2

(a) 1996/97 to 1997/98

During the period from 1996/97 to 1997/98, it is assumed that tariffs of ENR and other
modés will increase 10% per year. The assuniptions and conditions for seiting the tariff
increase rate arc almost the same as those of the “Without Case”.

(b) 1998/99 to 2001/02

During the period from 1998/99 to 200172002, it is assumed that €ariffs of ENR and other
modes will both increase yearly by 7%. Basically the same assumptions as those of 1996/97
to 1997/98 are applied to this period. ~ Setting the tasi{f increase rate of 7% for ENR is based
on the assumption that travel time is shortened by increased frequency, and by speeding up.
Selting a taniff increase rate of 7% for other modes is based on the assumption that other modes
will follow the same rate of tariff increases as ENR.

©(c) 2002/03 to 2011712

. During 2002/03 to 2011/12, the rate of tarifl increase of ENR is set at 5% per annum based
on the same assumptions as those of Case 1-1 and Case 1-2.
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The tariff increase rates of all cases mentioned above are applied to both passengers and freight,
and are considered to be average rates of taniff increase.  Actually, different rates of tarift
increase can be applied by line and by class for passengers, and by line and by commodity for
freight on the basis of elasticity and cross-elasticity from detailed traflic demand analysis,
sensitivity analysis, and simulation of financial improvement of ENR.

(2) Intensifying the ticket checking system

Nonpaying passengers are estimated to be 15% to 25%, mainly passengers in normal 2™ and 3
class.

In every With case, it is assumed that the collection of fares from nonpaying passengers of
these classes will be improved by 5% in 1997/1998, and 15% in 2004/2002, from current
levels, by strengthening ticket inspection.

(3) Speed-up

The team discovered that at present most passengers are not time-sensilive, and speed-up will
not increase demand very much, but it is effective for raising the efticiency of crews and rolling
stock. _

In every With case, 10% reduction of the travel time between major statious on the main
line are proposed {refer to Fig. 5.1.1).

(4) Introducing government compensation

In principle, receiving the subsidies from the government is not preferable in a market oriented
economy, even for the railways. : = ‘

" However, if the central government forces ENR for political reasons to follow ils instructions
which will certainly cause huge and unrcasonable financial losses, ENR will be entitled to
receive compensation within the limit of losses caused by the government.

The team considered the following two cases appropriate : _

1) Bxcessive discount rate for government employees, students, etc. This kind of discount s
implemented for national goals and not for competition in the transport matket. The
amount of this compensation is assumed to be 10.6% of the total 1997/98 passenger
revenue. _

2) New line construction such as to Sinai Peninsula.  The line will be constructed to develop
the area for national goals. However, with the very small amount of transport volume
anticipated on the line, the financial results of this new line including capital cost will be
greatly unprofitable at least for the medium term. Therefore; government compensation is
justifiable. The team’s proposals do not include calculations for capital ot operation costs
of such lines. '

(5) Reduction of stafl

ENR tabor productivity is less than 60% of that in developed countries around 1992, so the
reduction of staff is inevitable to improve ENR’s finances. However, rapid and large scale
reductions including compulsery dismissal may cause social unrest and cannot be implemented.
Therefore, the team considered it effective to strictly curb the number of new recruitment to
reduce employees.

In Without case, it is estimated that the rate of the new recruitment remains same as the current
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level, namely 1.63% of total employees.

In Case 1-1 and Case 2-1, new recruitnient is not done untid Jan. 2002 to gain financial
health as early as possible.  After that, new recruitment is to be carried out slowly, to gradually
improve labor productivity in 2010 to the point that it will almost reach the level of developed
countries around 1992,

In Case 1-2 and Case 2-2, new recruitment is to be Jimited to 19 of total stafl each year
until Jan. 2002, to gain financial health quickly.  Afler that, new recruitment is to follow in
almost same manner as that of Case 1-1 and Case 2-1.

{6) Closure of lightly used lines

Closure of exceedingly lightly used lines has been proposed, considering benefits for both the
national economy and business improvenient of ENR.  For every With case, closure of live
branch lines, namely Faqus - El Sammana, El Faywn - Sinnuris, Beni Suef - Ei Lahun,
Shaweish - M. Abu Sammad and Karf Saad - Karf Silman lines by 98/99 has been
proposed, as described in 4.2.10. It is assumed that those lines will be closed by 98/99 (refer
to Fig. 5.1.1).

{7) Other improvement items

- For every With case, among the improvement items listed in Chapter 4, the following items

which can easily be quantitatively calculated are taken into consideration to make the financial

analysis. -

s Raising availability of rolling stocks
The availability of rolling stock, especially diesel locomotives, are increased from 74% at
present to 85%.

¢ Correction of data collecting system
It is assumed that ENR will install an adequate OA system to let the management access
reliable up-to-date information. '

¢ Enhancing safety devices on ihe main line :
The automatic signaling-system on the major lines is to be installed to increase operat lion
safety. _ '

+  Development of diversified business
Although it is not easy for ENR to develop the diversified businesses because ENR does
not own the land it uses, ENR needs to eamn extra revenues from comimercial activities
such as restaurants and travel agencies around the large passenger stations. 1%
mcrease in the total revenues is anticipated from 98/99. '
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5.2 POLICY OF CASE CLASSIFICATION

The alternative cases are classified into two cases: the case of the status quo (“Without” cases),
and cases with variable improvement factors { “With” cases).

For every case, railway expenses including wage cost have been estimated to increase in
parallel with the inflation rate, estimated in the range of from 7% to 9% for the consumer price
-index, and from 5.5% to 6% as for the wholesale price index.

“Without” _
fn this case, no improvement factor is assumed except the fare increase, the annual
growth rate of which is 5%, just same as that of other modes of transport.

“With” Cases
To produce the alternative cases, fare increase and mode of staff reduction are
- selected as variable factors because they are the dominamt factors to control the
Sfinancial status of ENR.  However, the other factors described in Chapter £ are also
very important for ENR's improvement, and have been taken into consideration in
every “with” case.

Case 1-1 .
In this case, the taniff increase rate of ENR is assumed at 7% yearly, and that of the
other modes is assumed at 5%. New recruitment is assumed to be stopped until
2001/2002.
Case 1-2 _
In this case, the tariff increase rate is assumed to be the same as in Case 1-1, while new
recruitment is assumed to be carried out at 1% of the total number of staff.  Therefore,
the difference between Case 1-1 and Case 1-2 is the difference of the new recruitment.
Case 2-1
In this case, the annual tarift increase rate of ENR is assumed at 7%, just the same as
that of other modes, while new recruitment is assumed to be stopped until 2001/2002.
Case 2-2 . '
In this case, the lariff increase rate is assumed to be the sanie as in Case 2-1, while new
recruitment is assumed to be carried out at 1% of the total number of stafl’

In short, in terms of tariff increase, Case 1-1/2 can be called the “7-5 case”, and Case 2-1/1 the
“7.7 case”. In terms of recruitment, Case 1/2-1 can be called the “no-new-recruitment case”
and Case 1/2-2 called the “minimum recruitment case”.

Table 5.2.1 gives an outline of all five alternatives, including “Without” case.
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CHAPTER 6 TRANSPORT DEMAND FORECAST

6.1 INTRODUCTION

Estimating future transport flows of passengers and freight can be considered the most
important issue of the transport planning pracess. This can be attributed to their major role
in assessing the investment plans and evaluating different improvement policies of any
transport system such as railways. The accuracy and reliability of the estimated future
transport flows depend to a great extent on the analysis procedure and quality of available
data.  Transport demand is determined through quantitative relationships with socio-
cconomic parameters such as population, gross domestic product (GDP), production,
consumplion, efc. Completeness and reliability of quantified description of the present
situation depends on the avaitability of the above-mentioned socio-economic variables. Then,
mathematical models can be calibrated for difterent stages of transportation using the data of
the base year (1995). The calibration parameters of these models are assumed to be valid and
applicable in the future. Expected flow in the future can be determined by applying the
calibrated models to the future socio-economic variables.

Although this sequential approach could be applied in case of railway passengers, it was not
applied {completely) in case of freight movement. In ENTS 1V-Bighways, a comprehensive
production-consumption study has been conducted to predict the commodity transport in the
future. The current study depends on the freight movement data collected from ENR
Computer Center to build the base year O-D matrices for different commodities. The
constructed O-D matrices are projected to the future using appropriate growth factors derived
from the commodity, population and GRDP growth rates.

Figure 6.1 shows a general flow chart describing the methodology adopted to forecast the
volume of passengers and commadities transported by railways. :

6.2 ZONING SYSTEM

One of the most important issues in transporfation planning is to divide the study area into an
appropriate number of traflic zones. I is often dillicult 1o decide what level of aggregation
should be used in analyzing data. Selecting a coarse zoning system will result in sacrificing
the accuracy of the trip distsibution model by converting some interzonal trips into intrazonal
trips.  On the other hand, dividing the sludy area inte a huge number of traflic zones may
complicate the analysis procedure.  To keep consistency and integration with previous
national transport studies in Egypl, the Study Team adopts the zoning system defined in ENTS
II, Hl and ENTS 1V-Highways. :

The whole country is divided into 188 traflic zones which are further aggregated to the 29
semi-governorate system. The 188 and 29 zoning systems werc used in analyzing the
passenger and freight demand, respectively. Figure 6.2 shows the 29 and 188 zones adopted
in the transport demand forecast. H can be noticed that traffic zones 155 to 177 are not
shown in Figure 6.2.  In addition, the boundary of traflic zone number 8 is shown as a dotted
line because it is incorporated into Greater Cairo zone number 1.
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It should be mentioned that the ENR railway network includes around 900 railway stations.
These stations were re-coded according to the 188 traflic zones. The relationships between
railway stations and different zoning systems are shown in Appendix P 6.1. Before presenting
the steps of modeling and forecasting passenger and freight movement of ENR, it is proper to
summarize the field survey conducted by the Study Team in association with the Transport
Group, an Egyptian Local Consultant.

6.3 DESCRIPTION OF FIELD SURVYEYS

This section aims at shedding some light on the field surveys conducted by the Study Team to
assist in developing the models required in the transport dentand process and to draw a picture
of the current situation of interchangeable movenent of railway passengers. Therefore, the
Study Team conducted some field surveys on the trains of the Egyptian National Railways and
in selected bus and shared taxi terminals during the period December 28, 1995 and January 11,
1996. The field surveys include an O-D survey of railway passengers and a modal split
survey on major trunk lines of ENR.  Following is a bricf description of type of these surveys.
The detailed description of these surveys can be found in the Final Report of Field Survey,
February 1996.

6.3.1 O-D Interview Survey of Railway Passcngers

The purpose of this survey is to assist in identifying the pattern of railway passenger O-D
matrix on the Egyptian National Railways (ENR). The interview was carried out using an on
board survey, in which the surveyors fill in the questionnaire foris by interviewing the railway
passengers in the train.  The railway network consists of 43 lines (including freight lines) of
different types of operating trains. - The O-D survey extends to comprise most of the railway
network. The survey covers such information as:

a) Characteristics of Passengers:
Age, sex, nationality, occupation and monthly income.

b) Characteristics of Trip:

- Trip purpose.

- Trip frequency per week. -

- Departure railway station, city (or Markaz) and governorate.

- Arrival railway station, city (or Markaz) and governorate.

- Transportation mode from the trip origin to the depaiture railway station, required
travel time and travel cost.

- Transportation mode froni the expected arrival railway station to the final destination,
estimated travel time and travel cost. '

- In-train travel time.

- In-train travel cost. _

- Method of fare acquisition or collection (ticket, seasonal ticket, through conductor or
kilometer-based ticket) and any relevant information related to fare acquisition (e.g,
seasonal ticket may be for one, three, six, nine or 12 months).

¢) Other fransportation mode than railway available for interview passengers, if any, and
its required travel time and required travel cost.
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d) Reason for utilizing the railway transportation service.

e) Other items to be noted by surveyor:
- Date and time of survey.
- Surveyed passenger train.
- Class of seat.
“{Interview survey sheets show in Appendix S 6. 1 and S 6. 2)

6.3.2 Modal Split Survey on Major Trunk Lines of ENR

" The purpose of the modal split survey is to understand the present condition of the modal split
between railway mode and the bus/taxi mode. The “Modal Split Survey on Major Trunk
Lines of ENR” is focused on the intercity transportation on the corridors of Cairo-Alexandria,
Cairo-Aswan and Cairo-Damietta.  The survey objectives are the passengers of bus and taxi
whick run on the highway in parallel with the railway lines of those corridors.  The survey
was carried out for the passengers of buses and intercily taxies in the bus and intercily taxi
terminals in the major cities of Cairo, Banha, Tanta, Alexandria, Mansoura, Damietta, Beni
Suef, Qena and Aswan, which are situated in the trunk raitway lines of ENR.

The survey covers information on the characteristics of passengers and their trips similar to
that collected for the rail passengers and outlined above. The surveyors interview the
. passéngers who queue up for busftaxi in the bus/taxi terminals,  If there was not enough time
to conduct the survey for bus passengers queued at stations this was completed on board the
bus. '

6.3.3 Breakdown of Field Survey Forms
More than 17,500 survey forms were filled in which can be classified as in Table 6.1.° It can
- be noticed from this table that around 95% of total survey sheets were avaulable for data

processing and analysis.

Table 6.1 Breakdown of Field Survey Forms

: Total Number of | Number of Non- | Total Number of

Type of Survey Form Survey Sheets Available Survey | Available Survey
Sheets Sheets

Railway Passenger Detailed Forms 5,718 672 5,106
Railway Passenger O-D Forms - 5,718 43 5,735
Bus Passenger Farns 3,618 S ¥ 3.447
Taxt Passenger Forms 3,646 56 3,590
Total Number of Survey Sheets ' 18,820 042 17,878
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6.4 TRANSPORT DEMAND MODELS OF PASSENGER

The future number of railway passengers were predicted using the well-known sequential
approach: trip generation, trip distribution and traffic assignment on the railways network.
Mode choice models  of a logit-type were calibrated to assess the effect of different
improvement plans or alternative cases on the ridership share of railway passengers.
Following is a description for these stages,

6.4.1 Estimatioi of Total Railway Passengers Based on Ficld Survey

One major step in the transport demand forecast is to identify the base year data required for
the calibration of different transportation models. Fortunately, it was possible to obtain two
databases represented by the collected data in the field surveys and the data obtained from
ENR Computer Center. A great effort has been done to check, clean and validate the
collected data.  While the database of ENR Computer Center is very valuable, it is based only
on normal tickets. It should be mentioned that normal tickets account for 60% of the total
number of railway passengers. Therefore, this database was used mainly in developing
transport demand models.

Field survey data was compiled and used to check the first databasc at different aspects.
First, the total number of railway passengers was estimated as shown in Appendix P 6.2.
Appendix P 6.2 presents the departure station, arrival station, distance between those stations,
train number (selected as a sample for each service), number of trains of such service for cach
railway line, number of coaches, total passengers and passenger-km.  The data are outlined
based on the surveyed railway lines in addition to the data obtained from the train’s time table.
Table 6.2 summarizes these information for each line. The field survey covers almost the
whole passenger railway network. However, some lines were excluded from the field survey
as can be seen in Table 6.2.  The total passenger-kilometer is estimated as 123,689,462 for a
total network length of 2,853 kilometers. ' The total number of coaches and trains were
estimated as 8,807 and 1,191, respectively. Morcover, the average mimber of passengers per
one kilometer of the surveyed railway network is estimated as 43,354

The field survey data was analyzed to estimate the distribution of fare payment method for
each railway line as shown in Table 6.3. The normal tickets represent 66.4%, 67.6% and
56.6% for Cairo - Alexandria, Cairo - Aswan and Banha - Port Said lines, respectively. It
should be mentioned that the average distributions of fare collection methods are 59.3%,
3.6%, 36.4%, 0.5% for normal, conductor, scasonal and kilometer tickets, respectively.  Only
0.4% were coded as “OTHER” which denotes to unknown or missing data. ~ This result
supports the assumption used in the subsequent process of developing transportation models.

6.4.2 Trip Generation Model

To calibrate the trip generation mode!, the following variables were input for statistical
analysis based on 188 traflic zones:

{a) Population size as independent variable.

(b) Gross Regional Domestic Product (GRDP) as independent variable.

(¢} Number of railway passengers per day for normal tickets as dependent variable.
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The daily number of railway passengers generated from or attracted to each of the 188 {raftic
zones is estimated from the databasc obtained from ENR Computer Center as follows.
Station-to-station O-D data was available for seven consecutive months (May till November,
1995). It was mentioned in the Progress Report that only four months (May, June,
September and October) can be used in constructing the base year O-D matrix.  This was
done after checking, cleaning and validating the raw data obtained from ENR Computer
Center.  The cleaned data was aggregated 1o result in the total number of passengers required
for item (c) above.

Next, many runs of fitting different forms of curves (¢.g., lincar, logarithmic, inverse,
quadratic, cubic, compound, power and S-curve) were performed to investigate the
relationship between each independent variable and the dependent variable. The cubic and

quadratic equations were reasonable with regard to the coefficient of determination (R2).
However, the application of theses modcls yield unrealistic prediction of railway passengers in
the future represented by negative number of passengers in some zones.  Therefore, difterent
trials were made using nonlinear regression analysis to develop the following generation and
altraction models:

G = 5§7.82 (POP) 031608 (GRDP) 0.39556 {R = 0.66) m
A =94.83 (POP) 026877 (GRDFP) 041831 (R=0.78) (2)
where:
G = Generated number of railway passengers per day using normal tickets.
A = Altracted number of railway passengers per day using normal tickets.

POP = Population of each traflic zone (1,000).
GRDP= . Gross Regional Domestic Product (1,000 LE)

Generation and attraction models were applied to forecast the number of railivay passengers
per day generated from or altracted to each traflic zone. Based on the statistics of ENR and
the results of traffic survey conducted by the Study Team, the number of passengers vsing
normal tickets constitutes around 60% of total railway passengers. This ratio was used to
expand the gencrated and attracted number of passengers to result in the total number of
railway passengers per day for different planning years on the level of 188 traflic zones as
shown in Appendix P 6.3. It can be noticed from Appendix P 6.3 that only 108 traffic zones
are reported to include generation or attraction volume of railway passengers. Appendix P
6.3 is aggregated to the level of 29 semi-governorate zoning system in Table 6.4.

On the level of 188 zoning system, Appendix P 6.3 shows that in ycars 1995 and 2012 Greater
Cairo zone constitutes the highest number of daily raitway passengers (10.6% and 10.7%)
followed by Alexandria (5.5% and 6.0%), Banha {2.7% and 2.8%), Imbaba (2.2% and 2.3%)
and Mahalla El Kubra (1.7% and 1.8%). On the level of 29 semi-governorate, Figure 6.3-D
shows that in year 2012 Greater Cairo comprises 10.7% of total railway passengers followed
by Qalyubia (7.4%), Alexandria (6.0%), Menya (5.96%) and Giza (5.95%). Table 6.4
indicates that total number of railway passengers will increase 61% on the average within the
period 1995 6ill 2012. It can be noticed from Figure 6.3-A through Figure 6.3-D that three
semi-governorates (Sinai, New Valley and Red Sea) have zero raitway passengers because
they are not covered by the railways network. '
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Table 6.2 Passenger-Kifometer, Coach Occupancy and Train Occupancy for Each Railway for
Each Railway Line in the Base Year {1995}**

Line Line Naae temgth Total Total Pass, Passerger-  Pass Pass
Code (ka) Coaches Trains ¥o. Per Kiloaeter Per Per
Oone Km Coach Train

1 Cairo - Alexandria 208 1,446 146 167,502 14,823,755 116 1,147

2 Cario - Sad EL Aaly 892 2,192 225 59,505 53,085,788 27 254

3 Banha - Port Said ) 192 737 &r 58,51 11,254,495 7w 874

4 Tanta - Mansoura -- -- .- .- -- . -

5 Abees - Ras £l Teen -- -- - .- -- .- --

& Helwan - Marg -- - .- -- .- - .-

7 Mafesaha - Suez 91 90 18 3,195 290,589 15 177

8 Manousra - Damietta 63 535 68 60,161 3,762,662 12 885

9 Zagateeq - Tanta 58 160 12 18,307 1,029,051 14 ste
10 imbaba - ltay El Barcod 19 226 15 19,604 2,341,347 87 560

i1 sidi Gaber - Abu Qeer .- -- .- -- .- - --
i2 Galyoub - Hinoof - Tanta 14 240 48 22,705 2,125,621 95 473

13 Ain Shams - Suez 135 70 . 14 6,661 871,290 92 452

14 Waste - Fayoum - Abuksa &1 151 29 9,347 572,605 - 62 322
15 Marg - Shebeen EL Qanater 21 220 & 17,064 386,135 78 188
16 Haemoora - Rasheed 52 134 23 5,097 263,993 38 222
17 Mansoura - Matareya 71 144 2% 4,83 344,855 34 202

18 Qalyoub - Zaqazeeq .- - -- .- . -- --
19 Zagozeeq - Manousra 7i 563 67 92,284 6,509,720 164 1,377
20 Abu Kebeer - Salheya : 34 2?7 31 5,762 231,325 31 218 -

2% Barha - Zefta 33 &0 12 2,418 79,200 &0 201

22 Fagoos - $amaena 10 110 22 5,310 58,740 53 264

23 Minoof - Xafr £l Zayat 50 108 24 11,309 564,000 105 471

. 24 Santa - Mahalet Rouh 19 120 24 3,839 71,820 32 160
© 25 Mahalet Rovh - Damanhoor 73 183 34 11,557 845,823 64 340
26 Banha - Hinoof 26 190 38 24,257 427,042 128 638

- 27 Qabbari - Marsa Matrouh 295 140 - 24 4,226 - 1,246,704 30 176

28 Sherbeen - Qaleen 81 166 & . 25,116 2,036,164 6 381
29 Boseily - El Qassaby 29 66 12 897 25,578 14 75
30 Fayoun - Senncores B 120 20 2,574 - 30,240 21 - 129
31 Desoug - Metobus 27 70 14 3,856 102,740 55 27

32 Abbaseya - Tura -- - -- N -- -- .
33 Geish - Magharat -- .. B - -- .- ..
34 samala - Saloom -- -- .- -- -- .- .
" 35 Tebbeen - Wahat El-Bahareya -- e .- - -- . .
346 ittehad - Qabbary .- - - .- : .- . ..

37 Beni Suef - Lahoon 25 %0 18 4,128 101,340 [1.] 229
318 Gaweesh - Abdel Samad 12 40 8 1,937 22,418 - 48 242
39 Gabal El Asfar - Hasanei .- T e - . .- . .-

40 Xafr Saad - Kafr Solyaman 3 20 4 ¢ 1,398 4,404 70 350
41 Xafr Batteekh - Damietta Port . .- -- . .- .- -
42 Qena - Safaga - . .- - } .- .- ..
43 Gena - Abu Tartoor - - -- . e - .

*% \alues are calculated based on the Results of Field Survey and Time Table of Trains.
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Teble 6.3 Distribution of Fare Payment Method Among the interviewses of Railway Passengers

p— P —

* Line share is estimated by dividing the sample size of each line by the total sample size.

6-10

Line Ltine Xome arple Line Fare Payment Method Fare Paywent Method (X}
Code Size Share® ---------mcecreatnitiiiaaoos e
€(X) Ticket Paper Season KW Other Ticket Paper Season KM Other
1 Cairo - Aléxandria 34602 32.6 2394 103 1064 26 187 66.4 2.9 29.% 0.7 0.5
2 Cario - Sad E{ Aaly 1987 18.0 1344 137 91 14 1 67.6 6.9 2.7 0.7 0.8
3 Barha - Port Said 934 8.9 557 2 412 12 1 5.6 0,2 41.9 1.2 0.1
4 Tanta - Mansoura -- -- i - - - - .- - .- -
5 Abces -~ Ras E! Teen -- -- .- . eo-- - - i -- -- .-
& Helwan - Marg .- -- -~ -- - - - .- -- bl b --
7 Hafeeaha - Suez o0 6.8 46 2 42 0 0 51,1 2.2 4.7 0.0 0.0
8 Manousra - Damietta 870 7.9 408 96 380 0 6 6.9 11.0 4.4 0.0 0.7
9 Zagazeeq - Tanta 143 1.3 53 2 a8 o ¢ 371 1.4 1.5 0.0 0.0
19 Imbaba - Jtay El Rarood EE1| 1.2 86 5 40 0 65.6 3.8 0.5 0.0 0.0
11 sidi Gaber - Abu Qeer - - - - . e -- .- - - -- -
12 Qalyotb - Kinocof - Tante 910 8.2 475 0 434 1 0 s2.z 0.0 7.7 0.1 0.0
13 Afn Shams - Suez 33 0.3 3t 1 1 0 0 93.9 3.0 3.0 0.0 0.0
14 Wasta - Fayoum - Abuksa 3 2.9 207 10 00 0 0 5.3 3.2 31,5 0.0 0.0
15 Marg - Shebeen EL Qanater 32 0.3 18 0 % 0 0 56.3 0.0 43.8 0.0 0.0
16 Haemoora - Rasheed 314 2.8 113 4 176 ¢ 1 424 1.3 56.1 0.0 0.3
17 Mansoura - Matareya 108 1.0 55 3 50 0 o 509 2.8 45,3 0.0 0.0
18 Qalyoub - Zagazeeq -- -- .- -- . - .- -- -- -- -
19 Zagazeeq - Mandusra 288 2.6 120 28 138 0 2 417 9.7 47.9 0.0 0.7
20 Abu Kebeer - Salheys St 0.5 3 0 200 0 6.8 0.0 39.2 0.0 0.0
21 Barha - lefta 4“7 0.4 23 0 23 0 1 4.9 0.0 489 0.0 2.1
22 Faqoos - Samaena .- - -- -- . .- - .- - .- -- .-
23 Hincof - Kafr El Zayat 3 0.7 28 1 3 0 1 384 1.4 $8.9 0.0 1.4
24 3anta - Mahalet Rouh ) 40 0.4 20 1 19 0 0 50,0 2.5 47.5 0.0 0.0
25 Mshalet fouh - Damanhoor - 269 2.7 - 8 0 208 1 6 28.1 0.0 “6%.6 0.3 2.0
26 Barka -« Miroof . 169 1.5 106 1 & 1 1 62.7 6.6 355 0.6 0.6
27 osbbari - Marsa Matrouh 87 .08 35 - 3 4 0 0 40.2 3.4 563 0.0 0.0
28 Sherbeen - Qaleen 383 3.5 2% 2 146 0 2 624 0.5 5.6 0.0 0.5
29 Boseily - El Qassaby 23 02 19 0 & 0 0 826 0.0 7.4 0.0 0.0
30 Fayoum - Sennoores 32 23 1 0 17 0 & 3% 0.0 53 0.0 Y25
31 Desouq - Metobus 39 0.4 38 0 3 0 0 923 0.0 7.7 0.0 0.0
32 Abbaseya - Tura -- ~- .- -- . e .. -- -- .- - .
33 Geish - Magharat -- - - .- SR - -- .- -- .- --
34 samals - Satoom .- -- -- - . e- .- - -- . -- .
35 tebbeen - Wahat El-Bakhareya .- .- - - EERE .- - -- - -- -
36 lttehad - Gabbary . - e . . e . e .
37 Beni Suef - Lahoon . - e - . e s . e - ee
38 Gaweesh - Abdel Samad .- - .- - - - - - -- -- - --
39 Gabal €1 Asfer - Kasanei - .- - - .- .- - . . - .
40 Xafr Saad - Kafr Solyaman . - - .- .. .- - - -- . -- .
41 Xafr Batteckh - Damietta Po - - .- . EEREY -- - .. . ..
42 Qena - Safaga .- - .- - - e - -- .- - .- .
43 Qena - Abu Tartoor -- .- -- .- .. e .- -- -- .. . .
Total 11,052 100.0 6556 401 3905 55 44 593 3.6 352 0.5 0.4
eSS e SR e s s o 1 ¥ SIS EIZz====2



Table 6.4 Average Generation and Attraction of Daily Raihway Passengers for Ditferent

Planning Years -- 29 Semi Governorates

Semi Gavernorate Estimated Mumber of Passengers in Year 2012
..................... - /
Xo. Name Code 1995 1993 2002 2007 2012 1995

1 caire CAt 164,204 178,967 203,442 229,845 265,806  1.62
2 Giza 612 86,778 100,061 113,768 127,942  W7,72%  1.70
3 Qaliubia QAL 116,167 126,170 141,984 159,927 183,935  1.67
4 South Sharkis SKS 68,426 73,843 82,988 95,046 108,524 1,59
5 North Sharkia  SKN 20,997 32,038 35,962 41,012 46,371 1.55
6 €ast Dakahlia OKE 83,096 89,487 100,893 113,704 129,989  1.56
7 Vest Dakshlia D 35,756 38,476 43,202 48,450 55,292 1.55
8 Damietta DAR 25,518 27,560 31,478 35,703 41,335 1.63
9 Port Said Pis 19,195 22,179 25,287 29,106 33,215 1.73
10 Ismaillia 1SH 28,163 . 32,276 36,192 41,553 47,525  1.69
11 Suez su2 16,332 19,000 21,825 33,858 38,531  2.36
12 Minufia MIf 89,371 95,798 109,406 123,054 140,630  1.57
13 Scuth Charbia  GHS 70,799 17,023 86,576 97,933 12,249  1.59
14 North Charbia GHN 26,721 29,088 32,972 37,695 43,585  1.63
15 Kafr €1 Sheikh KAF 85,024 69,465 77,755  87,39% 99,761  1.5%
16 South Behefra  BHS 21,784 23,638 26,309 20,967 33,91t 1.56
17 North Beheira BRN 5?,66? 62,848 70,480 89,729 §2,175 1.60
18 Atexandeia ALX 85,593 ° 94,585 107,175 129,102 148,739  1.7¢
19 Western Desert WS - 8,807 9,404 10,819 12,462 14,270 V.42
20 sinai SIN "0 0 0 0 0 0
21 Fayoun FAY 41,484 44,611 49,904 56,680 64,537  1.56
22 geni Suef . BES 56,811 60,572 67,817 76,833 87,215 1.56
23 Minya MYA 97,73 103,255 115,219 130,582 - 147,882 - 1.51
24 Asyut ASY 63,802 67,797 75,578 87,090 98,758  1.55
25 New Yalley NEW 0 ¢ 0 0 0 ¢
' 26 shohag SOH 74,048 76,428 88,104 102,246 116,176  1.57
27 Gena cEN 82,316 87,521 98,467 115,104 131,345 1.60
28 Aswan AsY 32,844 35,253 39,637 46,108 52,639 1,60
29 Red Sea RED 0 0 0 0 0 0
TOTAL 1,562,235 1,680,435 1,892,740 2,769,126 2,482,239  1.64

o e S e T T e T e e T e
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6.4.3 Trip Distribntion Model

Based on the collected data from ENR Computer Center regarding the number of passengers
of normal tickets for seven months (May through November 1995), the base year O-D matrix
of normal ticket passengers was constructed.  The data of July, August and November were
excluded from the analysis because they were extremely biased. The average number of
passengers of cach O-D pair for the remaining four months was calculated based on the
existing number of observations for each cell.  Appendix P 6.4 presents the average distance
O-D matrix for railway passenger kilometers. The average distance of a typical cell was
calculated by dividing the total passenger-kilometers by total number of passengers of that cell
which is aggregated from the station-based level to 188 zones level.

The gravity model has been receiving considerable attention for application in the analysis of
both passenger and freight movements. Because the gravity model is essentially a
statistically-based theory and takes on a mathematical form that is computationally tractable
and easy to use, it was used in the cursent study. A doubly-constrained gravity model was
calibrated to distribute the average of generated-attracted number of railway passengers based
on the 188 zoning system analysis in target years. The gravity model is expressed as follows:

T =ABODexp(-fic;) ®)
where: _
Oi=2Ts | @
1
A, = |
IBD, exp(-fd,) (6)
7
B 1 |
P A0 exp(-Pdy) W)
where;

Ty = Number of railway passenge'fs betwecn zone i and zone j.

O, = Number of railway passengers originating in zone i. '

Dy == Number of railway passengers terminating in zone j.

A; = Balancing factor for zone i that insures that trip generation satisfies equation (4).
By = Balancing factor for zone j that insures that trip attraction satisfies equation (5).
dj; = Average travel distance from zone i to zone i

C = Aggregate system wide travel cost (distance).
= Calibration parameter.
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The calibration parameter f (0.00671584) was used to distribute the average of the gencrated
and attracted number of daily passengers in 1995, 1998, 2002, 2007 and 2012 as shown in
Appendix P 6. 5 and P 6.6 for the base year (1995) and target year (2012), respectively.

In order to assess the accuracy of the trip distribution model, the trip length frequency
distributions of the synthesized and observed O-D matrices of railway passengers are estimated
and shown in Fig. 6.3-A. The horizontal axis represents the distance in 40-km intesvals,
while the vertical axis represent the present of passengers within each 40-km interval refative
to the total railway passengers. The distribution patterns of observed and synthesized O-D
matrices are consistent and show the reliability of the calibrated distribution model of raitway
passengers.

Moreover, a comparison is made between the trip length frequency distributions of observed
O-D matrices and the sampled railway passengers obtained from the O-D survey concluded by
the Study Team and shown in Fig. 6.3-B.  The two distribution curves are almost consistent
except for the 200 km interval, which can be attributed to over-sampling of such a category of
railway passengers. Therefore, it can be concluded that the distribution pattern of observed
railway passengers based on the information obtained from ENR Computer Center is more
reliable and dependable than the surveyed sample (compare Fig. 6.3-A and 6.3-B).

6.4.4 Mode Choice Model

To estimate future railways passenger demand, the impact of other competitive modes on the
demand volume was analyzed. The modes of intercily taxis and buses represent the most
elfective compelitors to railways. Therefore, the Study Team has conducted a mode choice
survey for the passengers of railways, buses and infercity taxis. - The railways mode was
analyzed against competitive modes (buses + intercity taxis). _

The collected data was used to calibrate the logit model which takes the following general
form: . :

LS

4
P = 9
B A AL T Sl VRS Y &)
where: : :
P,, = ridership share used by mode .
U, = utility function of mode m, which generally takes the following linear form:
U, =a, +ax, +u,X, +...+ X, (10)

where: .
xp..%p, = the general characteristics for transport mode or passenger (i.e., travel time,

travel cost, comfort and safety for transport mode and average income for

passenger).
Ag..ay, = calibrated coeflicients.
n = number of competitive transport modes.
L = number of dependent variables of utility function.
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This model can be used to determine the future ridership share of passenger trips assigned 1o
raitways in case of different policy changes such as enhancing the service level (speed-up),
changing the fare, etc.

‘The main variables in the logit model can be classified into three categories related to transport
system, trip and passenger.  The analyzed variables include these three categories as follows:

1) Travel fareinLE

2)  Access cost from origin to frain station or bus/taxi terminal.

3) Egress cost (LE) from the train station or bus/taxi terminal to the final destination.

4) Inmode travel time (minutes). _

$)  Access time (LE) from origin to train station or bus/taxi terminal.

6) Waiting time (minutes) at the train or bus/taxi terminal.

7) FEgress time {minutes) from the train station or bus/taxi terminal to the final
destination.

8) The ratio between the fare and income (Fare/Income in LE) could be more sigmficant
than farc atone in the model, since the sensitivity of the passenger to fare is related to
his monthly income.

9) Trip purpose.

10) Passenger-related variables (car ownership, profession, income, age, sex and
nationality).

Several specifications for the variables contained by the utility functions were made to choose
the best statistical and logical mode! form. Table 6.5 shows only the results of three selected
runs of logit model calibratton.  The first model includes transport system-related variables
(fare and travel time). The variable of fare divided by monthly income was submitted to the
second model. The third model includes alf variables that can be submitted to the logit model
while satisfying the logical condition (number 1 below).

To choose the best model, the following conditions shoutd be fulfilled:

1) The signs of the variables should be logical. The chosen variables related to
transpost system should have negative coeflicients indicating a decrease in the utility
of a mode due to an increase in travel time or fare.  Access, Waiting and Egress
times were initially rejected because they failed to salisfy such a condition.

2)  The variable coefficients should be statistically sound in terms of T-Test statistics for
cach coeflicient being less than 1.960 at 5% confidence level.

3)  Finally, the value of 02 that indicates the accuracy of the model as a whole. This
value is between 0 and 1, with vatue close to 1 being statistically better. In addition
the percentage of right choices (% Right) reflects the ability of the model to have
estimated output equal or close to actual choices.

4) Possibility of forecasting explanatory variables for the sake of testing different
alternatives and analyzing their eftects on the ridership share of railway passengers.

Although the third model shows the highest 0%, the first niodel was selected to test different
alternatives because it satisfies the fourth condition. Based on these criteria, the most
appropriate mode! for all-income groups is expressed as foltows: :

I o
AVrray -Veeserayy, I+e4[’mu.\'j (11)

P TRAN = [ +e
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where:
Uypain =-0.5781 - 12,920 FARE - 0.0723 TIME All-Income Groups (12)

Fosiron =1 Pryyy (13)
Usran = Utility function of train.
Upysrraxi =  Ultility function of bus and taxi.
FARE = Fare of train minus fare of bus/taxi (LE).

TIME

Il

Travel time of train minus travel time of bus/taxi {minutes).

Another logit model was calibrated for high-income group as a trial to develop a more
sensitive model to travel time as follows:

Urpain = 0.4812 - 8,339 FARE - 0.3022 TIME  High-Income Group (14)

Both models are applied to test different alternatives as presented in Section 6.5.
6.4.5 Passenger Assignment on the Railway Netwark

Based on the definition of railway lines in Section 3.2 of Chapter 3, Egyptian National
Railways can be divided into 43 lines which can be further subdivided into segments as shown
~in Fig. 6.5.(a) and 6.5.(b) for Lower Egypt and Upper Egypt, respeclively. These segments
(or links) are Jisted in Table 6.6 (in Appendix) sorled by line number as a first key in the first
column.  The second column represents the segment (link) code based on the line number and
the sequential number of link on that line. Based on the train operation presented in Section
3.10, the average speed was allocated 10 each railway segment.  Consequently, the travel time
could be estimated for each railway segment, which could be used in turn to search for the
shortest path from any railway station to another.

The estimated O-D matrices in target years were assigned on the railways network using an
all-or-nothing assigmnent method to estimate the sectional volume of railway passengers per
day. Table 6.7 (in Appendix) lists the passenger volumes on each segment of the railways
network in different target years. The results of Table 6.7 {in Appendix) were aggregated
from the 218-segmeit level to the 43-line level as shown in Table 6.8. The average nismber
of passengers per one kilometer (density) on each railway line was estimated using the
following formula;

SPASS DIST
) — 4=l
| PASS DIST (15)
where: '
PASS;, = Average number of passengers per one kilometer on railway line L.
PASSg = Number of passengers assigned to railway segment s.
DISTg = Length of raitway segment s.
DIST;, = Length of railway line L.
S = Number of railway segments on the railway line L.
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Figures 6.6 through 6.10 show the traffic assignment maps of railway passengers on the
railway network in the target years 1995, 1998, 2002, 2007 and 2012, respectively.
The results of traflic assignment of Table 6.8 can be compared with the results of field survey
of Table 6.2 for the main railway lines:
- For Cairo-Alexandcia line, passenger-kilometers resulting from the field survey is
34,823,755 or (85%) compared to 40,538,000 resulting from the passenger assignment.
- For Cairo-Aswan line, passenger-kitometers resulting from the ficld survey is 53,085,788
or (91%) compared to 58,590,000 resulting from the passenger assignment.
- For Banha-Port Said line, passenger-kilometers resulting from the field survey is
11,254,495 or {102%) compared to 11,009,000 resulting from the passenger assignment.

The deviation between passenger-kilometers resulting from the field survey and passenger
assignment can be considered within the acceptable limits of accuracy. Moreover, the
deviation can be attributed to many reasons such as:

- The ficld survey does not cover the whole railway network of passengers.

- One coach was selected from several coaches.

- One train was selected from a typical service.

- Eftect of hourly, daily and monthly {seasonal) variations.
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Fig. 8. 4.n Comparlson betwesn Télp Longth Frequonoy Dlstributions of Observed
and Estimated Rellway Passengers In ths Bass Year (1095)
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Table 6.5 Calibration Results of Different Specifications of Logit Model

N N R B I

Constant -0.578 0.075 -1.71

(I) Fare -12.920 0.570 -22.67 0700
Travel lime -0.073 0.006 -12.26
Constant -0.601 0.074 -1.07

) Fare 9.3712 0.952 -9.85 0.702
Travel time -0.072 0.006 -12.49
Fare/income -647.200 164.600 -3.93
Constant 0.110 0.934 0.12
Fare -8.552 1.010 -8.47
Travel time -0.068 0.006 -11.38
Fare/income 695,200 76,700 3.93
Access Time -0.260 0.120 -2.17
Egress Time -0.222 0.111 -2.00

o | T Purpose. 0,379 0.055 | -6.9:4' o
Nationality -0.242 0.897 0.27
Sex 0.292 0.203 1.44
Age -0.031 0.006 -4.96
Profession 0.318 0.062 4.80
Car .'
Ownership -0.435 0.260 - 176’._1
?::;T;y 0.001 0.0004 3.24
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Table 6.8 Number of Passengers per Kilomater and Passenger-Km {x 1000) for Railway
Lines in Different Planning Years using All-lncome Model: Do Nothing Case

A merm s e aae e e —rmE—ammerooomm g et —m o [ ——— e LT T ]

LIKE SEC LRTH Nuber of Passengers Kuber of Passenger-Km (1000)
CODE (KM) - eememersemeenre oo oeaieasaenaaa oty o

f 2% 208 194,990 214,375 262,134 281,062 322,972 40,538 44,569 50,340 58,433 47,146
2 S2 892 65,676 70,278 78,000 90,702 103,389 58,590 62,697 70,389 80,918 92,236
308 192 57,205 4,356 72,652 83,032 95,008 11,009 12,386 13,960 15,955 18,256
4 S 53 108,41% 117,839 133,000 151,575 174,282 5,700 6,196 6,993 7,970 9,164
s 3 15 s,&2 4,35 7,228 B,47Z 9,182 8 93 107 125 111
6 3 & 0 0 0 0 0 0 ] 0 0 0
7 03 9 10,032 11,747 13,376 18,489 21,042 913 1,069 1,217,682 1,91
8 4 63 50,217 54,565 61,634 70,344 81,159 3,141 3,413 3,855 4,400 5,076
¢ & 56 21,99 23,825 26,769 30,163 34,476 1,23 1,339 1,505 1,695 1,938
10 19 119 2,791 3,033 3,379 3,850 4,361 333 162 406 460 521
12 38 0 0 o 0 0 0 ) 0 0 0
12 13 94 34,323 37,276 42,153 47,588 54,498 3,213 3,490 3,946 4,455 5,102
133 135 17,491 19,862 22,769 33,284 38,008 2,348 2,676 3,070 4,488 5,125
1 3 81 35,529 38,495 435,223 49,020 56,011 2,177 2,358 2,648 3,003 3,4M
15 8 21 9,015 10,294 13,602 13,071 15,057 193 221 249 280 323
16 2 52 4,039 4,406 4,953 5,694 4,523 209 228 57 5 338
17703 71 20,126 21,669 24,432 27,527 3,480 1,433 1,543 1,740 1,960 2,242
18 4 62 19,587 21,584 24,278 27,567 31,592 1,219 1,342 1,50 1,716 1,965
19 5 71 45,809 49,278 55,408 42,913 71,648 3,23t 3,476 3,908 4,438 - 5,054
20 2 3% 10,089 10,795 12,123 13,822 15,646 345 349 415 473 535
2t 1 33 16,697 18,256 20,676 25,688 27,215 547 599 677 776 B9
2 1 1 o0 0 0 0 0 0 0 0 -0
23 2 SO 7,279 7,889 8,910 10,088 11,531 383 - 393 444 503 575 -
24 2 19 14,185 15,275 - 17,163 19,251 22,084 255 286 - 3 360 413
25 5 T3 37,722 40,411 45,559 51,729 59,149 2,761 2,972 - 3,33 3,78 4.3
26 5 26 18,994 20,870 23,572 26,437 30,235 4 539 409 &3 . 782
27 10 295 5,928 6,38 7,317 8,521 9,79 1,749 1,882 2,158 2,514 2,835
28 4 81 23,192 24,834 27,830 31,283 35,736 1,880 2,093 2,256 2,536 2,897
2% 4 29 &NT 7,326  B,23T 9,470 10,847 192 2wy 235 270 309
30 1 12 17,47 18,838 21,165 23,933 27,294 205 221 248 281 321
3 2 27 27,38 29,559 33,179 37,899 43,}S - 730 788 885 1,010 1,156
32 05 4o 0 0 0 o 0 0 0 0 0 0
33 01 2% 90 0 0 o 0 0 0 ] 0 0
%1 260 0 8 0 0 "0 0 0 0 0 0
35 1 346 0 0 0 0 0 0 0 9 0 0
% 1 108 0 0 0 0 0 ) 0 0 0 0
37 2 25 3,268. 3,467 3,855 4,382 4,972 a0 85 95 108 122
318 2 12 3,85% 4,087 4,555 5,165 5,860 45 47 53 &0 68
91 7 0 0 o 0 0 0 0 0 0 0
0 1 3 0 0 ) -0 0 -0 .0 0 0 0
1 115 0 0 0 8 0 0 0 0 0 0
42 1 233 0 0 0 ¢ 0 0 0 0 0 0
43 1 338 0 0 0 ) 0 0 0 0 0 0
TOTAL 218 4431 145,226 157,846 177,829 205,633 235,261
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6.5 ESTIMATION OF FUTURE TRAVEL DEMAND FOR ALTERNATIVES

Four types of alternative case-studics are presented in Chapter 5, namely, Without Case,
With Case 1-1/2 and With Case 2-1/2 as shown in Table 5.2.1.  Without Case denotes to 5
% fare raising for both railways and other competitive modes (bus/taxi). With Case 1-1/2
denotes 1o 7 % and § % fare raising for railways and other competitive modes (bus/taxi),
respectively, while With Case 2-1/2 represents 7 % fare raising for both railways and
competitive modes. Moreover, and an Extra Case of 10 % fare raising for both railways and
- other modes was also investigaled. However, the detailed output of this case is omitted from
the appendices or text.

The calibrated mode choice models for all-income and high-income groups are applied to
investigate the effect of these alternative cases on the railways ridership share in difterent
target years.  Three options for each case can aftect travel demand forecast, namely speed-up,
farc raise and line closure. Closing some railway lines affects the structure of the railway
network, while speed-up on major railway lines reduces the travel time on the segments
belonging to those lines. Mode chotce model is affected by speed-up (or travel time
reduction) and fare increase. The revised ridership share modifies the tofal generation of
railway passengers, which aflects in turn passengers distribution as follows:

2 FT

= i (16)
where: .
ty = Revised number of railway passengers between zone i and zone j.
" Ty = Nuomber of railway passengers between zone i and zone j assuming everything being
unchanged. '
F = Adjustment facior to account for the shift of ridership share of railway passengers

due to differént alternative cases.

The five railway lines suggested to be closed are:

- Line {22):  Faqous - Samaena.
- Line (30): Fayoum - Senncures.
- Line (37): Beni Suef - Nazelt Gaweesh.

Line (38):  Nazelt Gaweesh - Mansheyat Abdel Samad.
Line (40): Kafr Saad - Kafr Solayman.

Speed-up is suggested to include the following four major railway lines:

- Line (1) " Cairo - Alexandria.

- Line (2) Cairo - Fi Sad E1 Ali.
- Line (3): Banha - Port Said.

- Line {4): Tanta - Mansoura.

By incorporating the aforementioned conditions of aliernative cases in the logit model
presented in equations (11) and (12), different runs were performed.  The definition of these
runs is given in Table 6.9, while the ridership share of railway passengers is estimated in Table
6.10. The following points can be inferred from Table 6.10:
- Generally, increasing fares is the most effective factor, which dramatically influences the
mode choice decision. By raising fare of railways and busitaxi 7% and 5%,
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respectively, ENR is expected to lose 7% of its current ridership share as can be aoticed
in run R4 when applying the ail-income model,

- Increasing fare of 7% for railways and busftaxi will result in an increase up to 5% in the
ridership share of ENR.  The same conclusion can be noficed if fare is increased 10%
for both modes.

- Travel time reduction or speed-up scems to be ineffective factor in selecting the mode of
travel in intercity passenger movement. This can be noticed by comparing each pair of
runs in different target vears, i.e, (R4 & RS), (R7 & R8) and (R10 & R11). This is
true even for the high-income model.

The detailed results of raillway passenger assigament for different alternative cases are
presented on a fink-wise basis in Appendix P 6.7. Each Table of this appendix is further
aggregated on line-wise basis in Table 6.11 through Table 6.13 for Without Case, With Case
1-1/2 and With Case 2-1/2, respectively. The first three columns of Table 6.11 through
Table 6.13 list the line number, number of segments per line and line length.  The average
number of passenger per one kilometer in difterent years are presented in the five columns,
while passenger-km values are shown in the Jast five columns.

Table 6.14-1 shows a comparison among passenger-kilometer vatues for the base year, do-
nothing case and different alterpative cases in 2012 on the leve! of raihway lines.  Taking the
base year as a datum or a reference, the passenger-kilometer of railways will increase 62 %, 68
%, §3 % and 69 % for “Do-Nothing Case”, “Without Case”, With Case 1-1/2” and “With
Case 2-1/27, respectively in 2012, From the view point of transport demand, “Case 2-1/2" is
superior to “Case 1-1/2”.  In other words, 16 points {69 % minus 53 %) are gained by raising
fare 7 % for railways and competitive modes instead of fare raising 7 % and 5 % for railways
and competitive modes, respectively.  Another point of interest can be observed from table
regarding “Case 2-1/2 or 7% - 5%” and “Extra or 10% - 10%”. " The gross increase of
passenger-kin related to the passenger-km of the base year (19935) is the same {(69%). This
oufcome indicates that there is no need to propose a fare raise higher than 7% - 7% for the
purpose of increasing the value of passenger-km in the target year (2012). However, the
section of the most appropriate alternative is decided based on an overall evaluation as can
seen in Chapter 9,

Einally, Table 6. 14-2 summarizes the results of lotal number of railway passengers per day
and total daily passenger-km for different alternative cases in different planning years.
Passenger-km values are drawn from Table 6.11 through 6.13, while total daily passengers are
estimated by multiplying the ration found in Table 6.10 by its corresponding value of Table 6.4
{which are also added as Base Case in Table 6.14-2) for each planning year, respectively.  For
instance, the ration of 1.05 (in 2012 for With Case 2-1/2 in Table 6.10) is multiplicd by
12,482,239 (see Table 6.4) to result in the value of 2,606,000 in Table 6.14-2.  In addition, the
“Base Case” or “Do-Nothing Case” is included in the Table to ease the comparison among
alternative cases against the Do-Nothing Case”.
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Table 6.9 Definition of Actions Required in Target Years for Different Alternative

Cases

Action Required in Planning Years

Alternative Case Year Fare Raise? Speed- | Closing
Railway Other _np" Lines
Do-Nothing 1995 -- -- -- --
.
Without Case 1998 5% 5% 0% No
With Case (7%, 10% [5%,[79, 10% 0% No
Without Case 5% | 5% s% | No
With Case 2002 7%, 10% 5%, 7%, 10% 5% Yes
[With Case Tor 2] [7%]} 10% [5%,74, 10% | [t0% | Yes
Without Case | 5% 5% 0% No
With Case 2007 5% 5% 5% Yes
[\»Nith Case 1 or 2| @ [59% 10% | Yes
Without Case | - 5% 5% 0% | No
With Case 2012 5% 5% 5% Yes
- |With Case 1or 2] - [5%] [5% [10% | Yes

 *  Fare raise of 10% for railways and other modes is inveS{igated and referred to as Extra

Case in this Chapter only.
- ** The speed-up of 5% or 10% will be applied only once in 2002. It should be noted,
. therefore, that speed-up of 5% or 10% in years 2007 and 2012 is the same as of year

2002.
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Table 6.11

Number of Passengers per Kilometer and Passenger-Kim (x 1000} {for Rallway Lines
in Case of 5%-5% Faro Ralse in Different Planning Years using AH-Income Model:
Without Case '

LINE EINK  LNTH
CODE CODE (KM}

-----------------------------------

Number of Passengers

-
DO N WV I W N e

o . L e ey
G = O WV N
-
wl

WO W W W R R TO R R R R R R
AR SV BN RR AN -
-
SO W N ) e e NV R W W

Ll ol ol o B =
- OO N

o~ il
~ W
- et e et wmh P MY s el ek e WY s e S

43

216,733
71,054
5,064

119,136

6,374
0
11,876
55,169
24,087
3,067
0
37,686
20,081
38,918
10,408
&,454
21,908
21,802
49,820
10,915
18,497
0
7,975
15,443
41,058

- 21,100

6,451
25,108
7,407
19,045
29,884

247,703
80,715
74,323

136,060

7,394
o
13,653
63,052
27,384
3,457
0
43,122
23,29%
66,247
11,859
5,067
24,994
24,836
56,682
12,402
21,151
10
¢,115
17,558
48,607
24,115
7,485
28,470
8,427
21,591
33,943

290,337
93,696
85,773
156,577
8,752
0
19,099
72,665
31,159
3,977
0
9,159
34,382
50,637
13,503
5,882
28,436

28,876 ¢

4,989
14,278
24,470

0

0,421

19,887
53,436
27,309
" 8,803
32,315
9,782
24,7283
39,149

335,891
107,524
98,809
184,253
10,122
0
21,884
84,405
35,853
4,535
0
56,678
39,529
58,251
15,660
6,783
32,739
32,855
74,514

16,272

28,304

0
14,992
22,987

61,535 '

31,444

10,170

37,145
11,281
28,185
45,100

205

[ == N - Y = = B -

45,059
63,385
12,502
6,264
9%

(S
1,080
3,450
1,354
364

0
3,528
2,708
2,384
223
23
1,560
1,357
3,514
373
606

0

398
289
3,005
545
1,903
2,035
"
224

51,497
72,008
14,281
7,154
109

0
1,245
3,943
1,539
413

0
4,037
3,141
2,709
255
282
1,780
1,546
3,998
424

© 693
0

455

)
3,411

623
2,208
2,308

240

254

205

60,151
83,589
16,483
8,233
129

0
1,737
4,545
1,751
475

¢
4,602
4,636
3,102
290
305
2,025
1,712
4,584
488
802

0

520
372
3,91
. 708
2,597
2,620
279
200
1,044

(== = I~

T T T T U g U R S

1995
208 194,990
892 65,674
192 57,265
53 108,411
W5 5,842
41 0
91 10,032
63 50,217
56 21,994
ne 2,791
38 0
94 34,323
135 17,401
& 35,529
2t 9,015
T 52 4,039
7y 20,126
&2 19,587
71 45,809
34 10,089
33 16,697
10 0
50 7,279
19 14,185
73 37,722
26 18,99
2%5 5,928
81 23,192
2% 6717
12 17,474
27 27,318
40 0
24 0
260 0
346 0
108 0
25 3,268
12 3,851
7 0
3 0
15 0
233 0
338 0
£43%
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Table 6.12

Number of Passengers per Kilometer and Passenger-Km (x 1000} for Railway tines
in Case of 7%-5% Fare Raise in Different Planning Years using All-Income Model:
With Case 1

LINE LINK LKTH
CODE CODE

()

Nurber of Passenger-Km (1000)

1978

2002 2007 2012

[
-2 QN W A W N -

| it WA A AR R AN AW YR = A A aa ak omk mk A

-
-

s b ommk owedk ) P ol b owmt wd UOAD ws P P

VEOLR R P ea es Ry W S W N QO W e

119
8
¢4
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21
52
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62
71
34
33
10
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1¢

26

245

83
29
12
7
40
24
260
346

108,411
5,842
0
10,032
50,217
21,994
2,71
0
34,323
17,411
35,529
9,015
4,039
20,126
19,587
45,809
10,089
16,697
0
17,219
14,185
37,722
18,99
5,928
23,192
6,717
17,471
27,378

¢
¢
¢
0
0

3,268

113,833
6,090
0
11,347
52,713
23,015
2,930
0
36,009
19,187
37,18
9,944
4,256
20,933
20,831
47,602
10,429

- A7,674

0
7,620
14,755
19,231
20,161
5,164
23,990
7,077
18,197
28,554

224,395
72,79
67,929

124,355

5,758
0
12,506
57,628
25,029
3,160
0
319,413
21,289
29,098
10,848
4,631
22,844
22,700
51,806
11,335
19,332
0
8,331
16,048
42,598
22,040

6,841

26,021
7,702
0
31,023

LT — N — N T e B = R = Q= T = Y = Y = |

78,549
143,390
8,015
0
17,491
66,545
28,534
3,642
0
45,019
31,486
33,407
12,365

5,357 -

26,041
26,078
59,516
13,076
22,409
0
9,543
18,212
48,935
25,009
8,081
29,59
8,958
0

35,852

S o 00 0000 0 o006

307,792
97,237
$0,543

168,091

9,275
0
20,053
77,34
12,854
4,156
0
51,937

35,222

18,465

14,350 -

6,216
30,000
30,107
68,281
14,910
25,936
°
10,989
21,046
56,388
28,814
2,319
34,056
10,337
0
41,327

OO0 00 0o o0 o000

40,538
58,590
11,009
5,700
84

0

$13
3,14
1,236
EX%)

3,213
2,348
2\
193
209
1,433
1,219
3,231
355
547

363
265
2,761
491
1,749
1,880
192
205

43,053
60,565
1,946
5,985
90

o
1,032
3,207
1,294
350
0
3,371
2,587
2,218
213
220
1,49
1,297
3,358
357
579

47,063 55,217 63,990
6,941 75,551 86,748
13,053 15,003 17,398
5,539 7,5% 8,733
100 118 137

0 0 0
1,138 1,591  1,82%
3,604 4,162 4,837
L407 1,604 1,847
377 435 496

0 0 0
3,600 4,215 4,862
2,87 4,246 4,885
1,783 2,046 2,356
233 245 308
240 279 322
1,627 1,854 2,136
1,413 1,623 1,874
3,65 4,198 4,8V
383 a7 S10

£33 ™4 850
0 0 0

515 476 548
300 341 394
3,118 3,582 4,127
570 &8 745

2,008 2,378 2,749
2,110 2,399 2,76

220 55 . 295
o 0 0
827 956 1,102
0 ¢ 0
[ 0 0
o 0 0
0 0 ¢
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 ¢ 0

145,224 152,479 164,335 192,313 221,65%
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Table 6.13

LINE LIN

K LNIH

CODE CODE  (KM)

Number of Passengers per Kilometer and Passenger-Km [x 1000) for Rallway Lines
in Case of 7%-7% Fare Reise in Different Planning Years using All-Income Model:
With Case 2

217,590
71,332
65,122

119,407

6,399
0
14,923
55,387
24,182
3,079
0
37,835
20,160
39,072
10,449
4,472
21,954
21,888
50,017
10,958
18,574
0
8,007
15,504
49,221
21,183

6,476 °

25,207

7,436
19,120
30,002

251,819
80,968
75,558

138,321

7,517
0
13,911
64,100
27,840
3,515
)
43,839
23,630
32,365
12,066

© 5,152
25,409
25,249
57,62
12,608
21,503

0
9,266
17,850

47,381

24,515
7,609
28,943
8,567
0
34,507

[ T S T T T TR T~ N — Y~ T — Y - ]

158,850
8,879
0
19,376
73,721
31,611
4,034
o

49,873
- 34,881

37,008
13,699

5,968

28,849
28,890
65,933
14,485
24,825
)
10,572
20,175
54,212
27,706
8,930
32,765
9,924
0

- 39,718

o0 000000 0C 0 oQ

340,413
107,543
100,139
183,693
10,258
0
22,179
85,541
36,335
4,596
0
57,441
40,061
42,542
15,870
&,875
33,179
33,207
75,517
16,491
28,685
0
12,153
23,276
62,364

31,867

10,307
37,666
11,432

0
45,707

(== I — I B = B =2~ 2 — I = = = ]

49,538
58,590
11,007
5,700
85

0

13

3,141
1,236
333

3,213

2,348

2,177
193
209

1,433

1,219

3,231
L113
547

363

265
2,761
491
1,749
1,830
L9
205

45,237
63,637
12,552
6,289
9%

0
1,085
3,464
1,359
368

¢
3,542
2,719
2,394

224

232
1,566
1,362
3,528

LT

608
0

3%
290
3,017
548
1,04
2,044
1Y)
225
890

52,353
72,234
14,518
7,273
1

0
1,245
4,009
1,555
420

0
4,104
3,103
1,983
259
267
1,809

1,571

4,065
£31
704

0
462
334

3,468
634

2,245

2,346
24

0
920

[ 20 B = — T — B — B -~ IR — T = S o B o R =]

61,237
83,697
16,720
8,352
131

0
1,763
4,311

1,777

482
0
4,669
4,704
2,267
C2%4
109
2,054
1,798
4,651
496
813

0
527
377
3,668
716
2,635
2,638
283

]

-
<
w1
o

OO0 o0 00000000

1 2% 208
2 52 &%
3 8 1
& 5 5%
5 3 15
s 3 4
7 3 9
8 4 &
¢ & 56

e 10 1
11 2 38
12 13 %
133 135
1% 3 61
s 8 2
6 2 52
7 3 0N
8 & b2
i s H
20 2 3%
21 133
2z 1 10
23, 250
26 2 19
5 5 B
26 5 - 2
27 10 295
28 4 8l
29 4 29
30 0t 42
I 2 2
32 05 40
33 1 2
341 260
35 1
36 1 108
3T 2
I8 2 12
91 7
T | 3
41 VI 1
ST T 1
4% 1 338
JOTAL 218 4431
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Table 6. 14-1 Comparison among Railway Passenger-Km [x 1000) for Different Alternatives of
Fare Raise In tha Base Year {1995} and Targer Year {2012}

Alternative -> Nothing Without Case 1 Case 2 Extra Nothing Without Case 1 Case 2 Extra
Fare*-» 0%-0% 5%-5X% 7%x-5X X%-7%  §0%-10X oX-0X  5X-SX  7X-5%  TXK-7% 10X%-10%

Year -> 1995 2012 2012 2012 2012 a0z 2012 2012 2012 2012 2042

i 40,538 67,146 69,832 63,990 70,772 70,973 66% 7% 58% 75% 75%
2 58,590 92,236 95,926 86,748 95,942 96,215 S7% - &A% 48% &% 4%
3 11,009 18,256 18,986 17,398 19,242 19,296 5% 72% 58% 5% 5%
4 5,700 9,184 9,530 8,733 9,659 9,68 61% 7% 531% £9% 70%
5 85 144 150 i37 152 152 &67% 3% 59% 76% 76%
6 0 0 0 0 0 0 6% ox 0% 6% (134
7 913 1,914 1,9¢1 1,826 2,007 2,023 110% 198X 100% 121X 122%
3 3,141 5,076 5,219 4,837 5,350 5,345 62% &8% 54% 70% 71%
9 1,23% 1,938 2,015  1,B47 2,042 2,048 57% &3% 9% 65% 66%
10 333 521 542 496 549 550 56% £2% 49% 65% 65%
" 0 0 0 0 0 o 0% 0% 0% 0% - 0%
12 3,213 5,102 5,306 4,862 5,378 5,393 59% £5% 51% &7% £8%
13 2,348 5,125 5,330 4,885 5,402 5,418 118%  127%  108%  130% . WX
15 2,977 3,431 3,568 2,356 2,606 2,814 58% 84% 8% 208 20%
15 193 323 338 308 341 342 &67% T4X - 59% 76% 773
15 209 338 354 122 354 157 61% - 68X 54X 70X . 1%
BT 1,633 . 2,262 2,331 2,136 - 2,363 2,369 56X 63%. 49% 65% 45X
18 1,219 - 1,966 2,045  1,8T%4 2072 2,078 &1% £9% 54% 70% 70X
12 3,23 5,054 5,256 4,897 5,327 5,342 S8% 53X 9% 85X £5%
20 345 535 557 510 584 566 55% 61% 48% 53% 64%
21 " 547 892 927 . 850 940 942 63% 70X 55X 72% 72%
22 0 ¢ 0 0 0 0 0x (1} (174 oX 0%
23 383 575 593 563 606 . 608 58% &5% 51% - 67X 67%
24 265 413 430 394 436 637 6% 62% 48% &4% 65%
25 T2,76% &3M 4,506 4,127 4,566 - 4,577 57X 63% L9% 65X 6%
26 91 762 a3 745 824 826 59% 4% 52% 68% 63%
27 1,749 2,885 . 3,000 2,749 3,04 3,049 £5% 72X ST% 74% 74%
28 1,830 2,897 3,013 2,761 3,054 3,082 54% &0% 474 2% - 63%
29 192 309 322 295 326 321 1% &8% 54% 70% 71%
30 205 2 334 0 0 0 56% (054 0% 0% 0%
31 730 1,156 1,202 1,102 1,219 222 58% 65% 5% &% &67%
32 0 0 0 0 0 0 ox 0% ox 0% 0%
33 0 0 0 0 0 o ox 0% 0% 0% 0%
34 0 0 0 0 0 0 0% 0% 0% 0% 0%
35 0 0 0 0 0 0 0x 0% 0X 0% 0%
36 0 0 0 0 0 0 0% 0% 0% . 0% 0%
37 85 122 127 0 0 0 52% 0X ox 0x 0%
15 45 48 7 0 ) 0 s2% 0% ox 0% 0%
39 0 0 0 0 0 - 0 0% 0X 0X 0% 0x
40 0 0 0 0 0 0 0% 0% )4 0% 0%
1] 0 0 0 0 0 0 0% 0% 0% 0% 0%
42 0 0 0 0 0 0 0% 0% 0% ox 0x
43 0 0 0 0 0 0 0% 0% 0% 0x 0x
YOTAL 145,226 235,261 244,674 221,651 245,14t 245,839 62X 58% 53% £9% 59%

* Ppercentage of fare raise for railway and competitive modes, respectiviey.
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6.6 TRANSPORT DEMAND FORECAST OF FREIGIL'T

In this section, ENR freight transport is presented. It should be mentioned that the
methodology of forecasting freight is simpler thao that of passengers. The methodology
depends in principat on the growth factor method as can be seen in Figure 6.1.  The computer
files of freight obtained from ENR Computer Center were checked, cleaned and then complied
to estimate the basic data required for fusther analysis.  First of all, different commodities
were re-coded according to the 30-commodity code system adopted by previous National
Transport Studies in Egypt.  Following is a description of the major steps adopted to forecast
freight movement of ENR in difterent planning years.

6.6.1 Total Generation of Each Commodity

First, the tonnage, average distance and revenue O-D matrices of the base-year (1995) are

consfructed for each commodity type on the level of 29-semi governorate zoning system as

can be shown in Appendix F 6.1 through F 6.3, respectively. Each appendix of Appendices F
6.1 through F 6.3 consists of 27 tables corresponding to the O-D matrices of the 26

commodities transported by ENR, while the O-D matrix of total commodities is presented in

the 27th table. Tables 6.15 through 6.17 (in Appendix) show the O-D matrices of tonnage,

average distance and revenuc for total commadities.  Then, the average distance (km), load
© (ton), ton-km (1,000), revenue (1,000 LE) and revenue per ton-km (L.E./1,000) for each
commadity were estimated and shown in Table 6.18 for the base-year (1995). ~ The following
points can be drawn from Table 6.18:

- Six nﬁajor commodities account for 77.3%, 65.9% and 77.7% of 1otal tonnage, ton-km
and revenue of freight activity of ENR, respectively. These commodities are iron ore,
wheat, other construction materials, coal-coke, pelroleum products and other cereals.

- Iron ore represents the major commodity transpoited by railways as it constitutes 19.6%
of total tonnage, 20.6% of total ton-km and 34% of ENR freight revenue.

- Wheat occupies the second rank of ENR freight activity as it represents 14.7%, 12%
and 17% of total tonnage, ton-km and revenue of freight, respectively,  If the
commodily of other cercals is incorporated with wheat, the percentages will be 21.2%,
16.9% and 21.9%, respectively. :

- Other construction materials represent 13.7%, 6.5% and 4.9% of total tonnage, ton-km
and revenue of freight activily, respectively.  The small values of ton-km and revenue

can be attributed to the average distance traveled, which is refatively short {191 k).

- Coal-coke commodity accounts for 13.3%, 11% and 8% of total tonnage, ton-kmi and
revenue of freight activity, respectively, while petroleum products represents 9.5%,
10.9% and 8.9%, respectively.

- 'The overall average dislance traveled by different commodities is 332.7 km, while the
average revenue per ton-kn is 3.65 PT.

The base year freight flow was projected into the future using the following steps:
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- Based on the results of commodity study conducted by ENTS 1V-Highways, the growth
factor of cach commodity was estimated using the data of 1992 (the base year of ENTS
IV-Highways) and its forecast in 2012. Table 6.19 shows the average annual growth
rate for cach commodity transported by ENR in the column just before the last column.
The freight share of ENR in 2012 (shown in Table 6.19) is based on the pre-determined
method recommended by ENTS TV-Highways which was also adopted by ENTS Il &
I§f.

- Using the total tonnage of each commodity in 1995 from Table 6.18 and average annual
growth ratio estimated from Table 6.18, fulure commodity flow was estimated as shown
in Table 6.20. Then growth factors of each commodily were estimated by dividing
total gencration of each planning year by the total generation of the base year (1995) as
shown in Table 6.20.  For example, ENR freight activily in 2012 is expected to reach
3.56 times that of 1995.

6.6.2 Distribution of Each Conimodity

The base-year O-D matrices of difterent commodities are expanded using the growth factors
estimated in Table 6.20. Appendix F 6.4 presents the tonnage O-D matrices of different
commoditics in the target year 2012,  Appendix F 6.4 consists of 27 tables corresponding to
the O-D matrices of the 26 commodities transported by ENR, while the O-D matrix of total
commodities is presented in the 27th table. Table 6.21 through 6.24 (in Appendix) show the
- projected tonnage O-D matrices of total commodities in 1998, 2002, 2007 and 2012,
respectively. ' '

6.6.3 Assignment of Each commodity

 The accurate estimation of ton-km of each commodity necessitates the assignment of each
commeadity on ENR network from which the ton-km can be calculate on a link-wise basis. The
assignment of total commodities is estimated by summing up the link volume (tons) for the 26
commodities as shown inTable 6.25 (in Appendix).  The results of freight assignment of each
commodity are aggregated on a line-wise basis as shown in Appendix F 6.5.. Table 6.26
presents the average tonnage per one kilometer of each line (density) and ton-km for the 43
railway lines. It should be mentioned that the assignment resulis exclude the intra-semi-
governorate movements, Therefore, the ton-km value (4,072,306,000) of the base year
presented in Table 6.18 must be different from its corresponding value (3,899,249,000) of
Table 6.26.  1n other words, intra-semi-goveriorate movement accounts for 4% of total ton-
km. ~ Figures 6.11 through 6.15 show the traflic assignment maps of railway total
commaodities on the railway network in the target year 1995, 1998, 2002, 2007 and 2012,
respectively. '
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Table 6.18 gtatistics of Preight Aotivity of ENR Classified by
Each Commodity Type in 199s5"

o ot s w3 b o SR B YR P U SUA B A RS A O AN 3 GLR AN A TOr Cob M PO T SN e ke et e S i sk A A R W e e o G A R G A B8 2% 4 T A AT G Wl e
o m Lk 7% Yo Fop RN A R A E e LS. Lef A Em AR P M B SR ekl Sor GO D thed Sk UV EF BT WD 4 e S G T A W TR S MW B8 ThA AT SN A ATH ACH G £ F S ek S S S e A

Commodity  Average Lead Ravenuo Ton-Kn Rvau/
Dist. (1000 Ton) (1000 LE) {1000} Tonkn
Code Naune {Km) 0.001 LE
1 COIL 0 0 0 0 0
2 PETR 382 1,161 13,270 443,641 30
3 NGAS 0 0 0 0 0
4 CEMT 204 209 1,402 42,750 33
5 CMAT 171 1,556 7,295 266,112 27
6 PHOS 754 938 8,160 707,162 12
7 IORE 350 2,394 50,698 838,496 60
8 COAL 275 1,624 11,880 445,930 27
9 MNRL 0 0 0 0 0
10 WHET 272 1,795 25,493 487,882 52
11 CERE - 251 797 7,309 199,883 37
12 FRUT 30 0 0 2 107
13 SCAN 61 259 986 15,841 62
14 FCRP 467 1 33 545 60
15 LSTK 0 0 0 0 0
16 APRD 295 224 1,651 66,166 25
17 AGPR 125 o 0 6 52
18 SGAR - 483 584 5,218 281,931 19
19 FATS 80 o 0 4 55
20 AFED 523 0 6 : 203 ©31
21 BVRG 0 0 [ 0 0
22 OFOD 400 91 780 36,361 o2
23 CHEM 835 9 183 7,250 25
24 MTAL 667 1 14 423 34
25 TXTL - 533 2 67 810 82
26 FRLZ 545 161 1,869 88,084 21
27 PULP 205 5 41 972 42
28 LUBM 245 22 195 5,342 37
29 MANU 306 ' 14 206 4,208 49
30 MIXC 337 392 11,849 132,305 90
Total 12,239 148,604 4,072,306
Average - 36

SR P o AT B O L A R T e A e G S S S e S G Se e St A A e A W e e S T e S W M S LN W M . S R A R S U N U A A A A A B S S S T

x* The results of this table are based on the computerized file
obtained from ENR Computer Center.
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Table 6.19 Estimated Growth Factors of Different cCommodities
Based on the Data of Years 1892 and 2012

R RS ST N SR S S N e RS S R I Y I T T S N L N T T N N T I N N T e N RIS e e
Commodity 1992 2012 Avg Annual Growth
Code Hame Rwy' Total® Shave Rwy' Total' Share Rwy Total

333 44 1 4 - A - A 3 vt 2 T

1 COIL 0 0 0.0% 0 0 0.0% 0.0% 0.0%
2 PETR 1,208 12,735 9.5% 2,852 17,815 16.0% 4.4% 1.7%
3 NGAS 0 0 0.0% 0 0 0.0% 0.0% 0.0%
4 CEMT 341 27,194 1.3% 6,875 110,783 6.2% 16.2% 7.3%
5 CMAT 737 44,559 1.7% 11,170 204,023 5.5%  14.6% 7.9%
6 PHOS 649 800  81.1% 11,089 13,233  83.8%  15,2% 15.1%
7 IORE 2,502 2,502 100.0% 4,127 4,611  89.5% 2.5% 3.1%
8 COAL 807 1,821 44.3% o 7,077 0.0% 0.0% 7.0%
9 MNRL 46 5,443 0.8% 60 13,616 0.4% 1.3% 4.7%
10 WHET 1,351 7,921  17.1% 2,557 17,283 14.8% 3.2% 4.0
11 CERE 93 5,451 1.7% 240 12,372 1.9% 4.9% 4.2%
12 FRUT 0 13,965  0.0% 2 33,309 0.,0% 6.0% 4.4%
13 SCaN 8 617 1.3% 0 905 0.0% 0.0% 1.93%
14 FCRP 0 466  0.0% 0 755 0.0% 0.0% 2.4%
15 LSTK 0 1,462 0.0% 0 2,338 0.0%  0.0%  2.4%
16 APRD 5 2,618  0.2% 9 4,047 0.2% 3.0% 2.2%
17 AGPR 1 5,292 0.0% 0 27,492 0.0% 0.0% 8.6%
18 SGAR 511 2,304 22.2% 6 3,263 0.2% 0.0% . 1.8%
19 FATS 128 - 1,177  10.9% 1 3,961 0.0%8  0.0% 6.3%
20 AFED 1 5,682 0.0% 28 26,490 . 0.1%  18.1% 8.0%
21 BVRG 0 . 455 0.0% 0 . 2,427 0.0% 0.0% - 8.7%
22 OFOD - 11 3,574 0.3% 22 5,582 0.4%  3.5% 2.3%
23 CHEM 0 6,239 0.0% 0 13,640 0.0% 0.0% 4.0%
24 MTAL 463 - 7,086 6.5% 5,088 16,359 31.1% 12.7% 4.3%
25 TXTL S0 2,097 0.0% 0 4,548 0.0% 0.0% 3.9%
26 FRLZ 241 3,932 6.1% 0 9,117 0.0% 0.0% 4.3%
27 PULP o 1,870 0.0% 0 5,889 0.0%  0.0% 5.9%
28 LUBM 13 2,262 0.6% 152 4,068 3.7%  13.1% 3.0%
29 MANU 526 7,073 7.4% 1,396 20,915 6.7% 5.0% 5.6%
30 MIXC 6 - 1,756 0.0% 0 5,179 0.0%  0.0% 5.6%
Total 9,642 178,353 45,674 591,097
Average 5.4% 7.1% 8.1% 6.2%
=======================z='-:"—‘=======:::====="-:«'2='-':=====:=========2===========3===

* Source of these columns: ENTS 1V, VOL 11, Table 13-4-5, pp 87.
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Table 6.20 Total Generation of Freight (1000 Ton/Year) and Growth
Pactors for Each Commodity in Different Planning Years

='==========E======..':======ﬁ============3======= ===== N T I T N N N SN ENREREESRERE S
COM COM Growth Total Tonnage in drowth Pactor in Year

Code Name Ratio 1995 —-emmeomemnr e m s s e s o
1998 2002 2007 2012 1998 2002 2007 2012

o o o e i o B o % B o K e Ak Bt B 0 AD Rt 8 e ) = L N M e e e T 7 e R 2 L ) B L 3 8 S 8 R A e o

1 COIL 0.0% 0 0 0 0 0 0.00 0.00 0.00 0.00
2 PETR 4.4¢ 1,161 1,321 1,569 1,945 2,410 1.14 1.35 1.67 2.08
3 NGAS 0.0% 0 0 0 0 0 0.00 0.00 - 0.00 0.00
4 CEMT 16.2% 209 328 598 1,268 2,686 1,57 2.86 6.06 12.85
5 CMAT 14.6% 1,556 2,340 4,030 7,952 15,691 1.50 2.59 - 5.11 10.08
6 PHOS 15.2% 338 1,436 2,533 5,149 10,469 1.53 2.70 5.49 11.16
7 I1ORE 2.s% 2,394 2,581 2,853 3,233 3,664 1.08 1.19 1.35 1.53
8 COAL 0.0% 1,624 1,624 1,624 1,624 1,624 1.00 1.00 1.00 1.00
9 MNRL 1.3% 0 o 0 0 0 0.00 0.00 0.00 0.00
10 WHET 3.2% 1,795 1,976 2,244 2,633 3,088 1.10 -1.25 1.47 1.72
11 CERE 4.9% 797 918 1,110 1,407 1,783 1.15 1.39 1,77 2.24
12 FRUT 0.0% 0 o 0 0 0  1.00 - 1.00 1.00 1.00
13 SCAN 0.0% 259 259 259 259 259 1.00 1.00 .1.00 1.00
14 FCRP 0.0% 1 1 1 i 1 -1.00  1.00 1.00 1.00
15 LSTK 0.0% 0 o 0 0 0 0.00 0.00 ©.00 0.00
16 APRD 3.0% 224 24% 275 319 369 1.09 1,23 1.42 1.65
17 AGPR 0.0% 0 0 0 ¢ 1.00  1.00 1,00 1,00
18 SGAR 0.0% 584 584 584 584 584 1,00 1.00 1,00 1.00
19 PATS 0.0% 0 0 0 0 1.00  1.00 1.00 1.00
20 AFED 18.1% 0 1 1 3 7 . 1.65 3.21 7.38 16.99
21 BVRG 0.0% Q 0 0 0 0.00 0,00 0.00 0,00
22" OFOD 3.5% 91 101 116 138 166 1.11  1.27 1,52 1.80
23 CHEM 0.0% 9 9 9 9 1.00 1.00 1.00 1.00
24 MTAL  12.7% 1 1.43  2.31  4.23  7.67
25 TXTL 0.0% 2 2 2 1.00 1.00 1.00 1.00
26 FRLZ 0.0% 161 161 161 161 . 161 1,00 1.00 1.00 1.00
27 PULP 0.0% 5 5 5 5 5 1.00  1.00 1.00 1.00
28 LUBM 13.1% 22 3 52 95 176  1.45 2.36  4.37  8.09
23 MANU 5.0% 14 16 19 25 31 1.16 1.41 1.80 ° 2.29
30 MIXC 0.0% 392 392 392 392 392 1.00 1,00 1,00 1.00
TOTAL 12,239 14,331 18,438 27,205 43,579



Table 6.26 Tonnage Density of Total Commodities {1000 Tons) and Ten-Km (x 1000) for
Each Line of ENR Railway Network in Different Planning Years

= = ——— S E e EE T o T eI EIICINCITTTITCTIOSITIL Ty

LIKE LI LNTH Tornage Dersity (1000) Estinated Ton-Ka (1000)
CODE CODE (UM} -=-=-~s----mmsommmommsasoooaaos e
1995 1998 2002 2007 2042 1995 1998 2002 2007 2012
1 26 208 27 284 30 363 458 501,867 527,565 576,010 674,898 853,229
2 52 892 123 136 158 196 - 255 1,708,479 1,899,403 2,225,217 2,808,226 3,728,202
38 92 re) 31 42 67 M2 124,999 154,342 292,603 337,566 570,577
4 5 53 17 24 39 76 150 8,183 11,844 19,935 39,245 78,745
5 3 15 58 7 98 156 268 4,081 5,002 6,855 10,896 18,718
6 3 &1 0 0 0 0 0 0 0 0 0 0
7 3 91 1 15 2 40 74 43,274 58,384 89,742 159,54 295,608
8 & & 8 94 107 128 154 82,9% 91,574 104,872 125,031 150,916
9 & 56 26 31 41 59 . 93 13,849 16,484 21,392 31,290 48,779
0 10 19 & 67 75 87 103 89,618 96,659 107,779 125,367 148,854
1M 2 38 0 0 0 0 0 0 0 0 0 0
2 013 0 0 0 0 0 0 0 0 0 0
133 135 26 30 36 48 &8 73,007 85,010 106,045 145,047 208,650
% 3 & 3 4 4 5 7T 8,103 9,609 1,977 15,118
15 8 20 F0? 79T 950 1,231 1,701 40,793 45,865 54,638 70,822 97,814
%6 .2 52 0 0 0 0 0 0 0 0 0 0
173 N 0 0 0 0 0 [ 0 0 0 )
18 4 62 92 103 123 159 220 85,105 95,687 113,988 147,751 204,058
1905 7 12 128 157 211 306 CH11,580 127,458 155,806 210,325 304,775
20 2 34 0 0 1 1 2 133 168 243 415 750
2 1 33 0 o 0 0 0 0 0 0 0 0
2 1 10 0 0 0 0 0 0 o 0 0 0
23 2 50 0 0 0 0 0 0 0 0 0 0
2% 219 0 0 0 0 0 3 3 3 3 3
3 s 0 0 0 0 0 0 o 0 0 0
2 5 2 .0 0 0 0 0 0 0 0 0 0
27 10 295 15 20 2 41 70 - 141,182 170,462 229,069 357,822 405,476
28 4 81 o 0 0 0 0 .0 0 0 0 0
2% 4 0 ¢ 0 0 0 0 0 0 0 0
30 1 12 0 0 0 0 ) 0 0 0 0 0
Ho2 27 0 0 0 0 0 0 0 o 0 0
32 5 40 o 0 .0 0 o 0 0 0 0 0
33 1 2% ) 0 0 0 0 0 0 0 0 0
%1 260 0 0 0 0 0 0 0 0 0o 0
351 36 7 7 8 9 1 827,345 891,878 985,368 1,115,916 1,265,838
36 1 108 0 0 0 1 1 5,077 5,299 5,709 6,522 7,953
v 2 B 0 0 0 0 o 0 0 0 0 o
38 2 12 0 .0 0 0 0 o 0 o 0 0
39 1 7 0 0 0 0 0 0 0 0 0 0
% 13 0 o 0 ] ¢ 0 0 0 0 ¢
4 115 0 o 0 0 0 0 0 0 0 0
2 1 23 1 2 ? 17 3% 30,594 128,226 356,740 928,420 2,125,302
431 38 0 1 4 11 2% 0 136,890 460,833 1,277,978 2,997,046
TOTAL 218 4439 3,899,249 4,556,325 5,842,445 8,586,249 13,725,808
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6.7 ROUGH ESTIMATION OF PASSENGER VOLUME OF METRO LINE

It is not intended to analyze the Metro lines {either the existing regional line or uvnder-
construction line) in detail.  On the other hand, this sub-section aims at shedding some light
on the expected number of passengers using the regional line (Helwan - Marg) and the second
Metro line {Giza - Shoubra El Kheima), among which Cairo - Shoubra section commenced in
October 1996 and other one is still under-construction. It should be noted that the regional
Metro line is defined as line number (6) in the Egyptian National Railways Network.  Future
number of passengers using Metro lines are estimated based on some assumptions and
available data mainly derived from a study titled “Greater Caire Region Transportation Master
Plan Study in The Arab Republic of Egypt, Main Report, 1989, JICA). The basic data and
assumptions are:

- Actual number of passengers using regional line are shown in Table 6.27.

- The expected number of passengers using the second Metro line is estimated to be
650,000 pass/day or 237,250,000 passfycar. This figure is based on a Report of
National Authority for Tunnel, “Greater Cairo Metro Urban Line No. 1 - Upgrading of
Studies, Contract 21/M, First Report, Phase 1B, Transporl Planning-Civil Works”,

- Number of trips of public transport in Greater Cairo Urban Area is estimated to be

4,194,318 and 5,293,515 trips in years 1987 and 2000, respectively. This resulted in

“an average annual growth ratio of 1.8%. = This growth ratio (1.8%) is assumed to be
valid up to year 2012.

- Induced traffic volume resulting from connecting regional Metro line and the second
Metrao line is assumed to be 0. :

Table 6.28 summarizes the basic steps of forecasting the number of passengers using both
Metro lines for difterent years from 1995 - 2012, Total number of passengers using regional
line is 328.3 million in 1995 and expected to reach 444.6 million in 2012, As for the second
tine, total number of passengers is expected to be 117.6 and 293.9 million in 1997 and 2012,
respectively. '

Table 6.27 Actual Number of Passeligcr of Metro {Line No. 1)

Year Number of Growth Passenget Growth Average

' Passengers | - Ratio Kilomcters Ratio Travel
{MillionA-car) {%0) - (Million'vear) %%) Distance (ki)
| 1987/88 48.868 : 733 15,0
1988/89 72490 483 1,015 38.5 14.0
1989/90 127.997 76.6 1,792 76.6 14.0
1990/91 146.455 C 144 2,041 139 139
1991/92 280.528 815 3,928 92.5 140
1992/93 ' 305.749 2.0 4,280 2.6 14.0
1993/94 1948 20 4,307 2.0 14.0
1994/95 328.306 5.2 4,596 5.2 14.0

Source: ENR Commercial Department
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