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PROJECT SETTING

-

The Mocambique Railway and Port system (CFM) consists of
1) s3ix distinct raill lines linking the landlicocked
countries within 3SADCC to the ports of Nacala. Beira, and
Maputo in Mozambigue and 2) an additional three short
domestic lines and six ports. The important corridors,
frorm the regicnal point of view, are CEFM-North (one line
serving mostly Malawi), CFM-Central (two lines serving
Zimpabwe, Malawi and Zambia), and CFM-South (three lines

serving Swaziland., Betswana, Zimbabwe and South Africa).

Before the outbreak of regional tensions, these rail
lines provided direct and low-cost access to ports for
several landlocked countries that are now members of
SADCC. In the early 1970°s, the Mozambique rail system
carried over 90 per cent of Zimbabwe's (then Rhodesia)
and 3waziland’'s trade, 80 per cent of Zambia's copper,
and nearly 100 per cent of Malawi s trade. At that time
the use of South African routes was insignificant. After
Mozambique’ 's independence, however, civil war. the flight=
of key managers and the application of sanctions againscz
Rhodesia contributed to a marked decline in the CFM rail
lines. As a result, the landlocked countries grew
increasingly dependent on the longer and more costly rail
services provided to ports in the Republic. of South
Africa. The transport distance from Harare to a seaport
increased from 605 kilometers (Beira) to 2,027 kilometers
(Durban), and costs increased proportionately. The
foreign exchange spent by Malawi on excess transport
costs in 1988 was greater than 30 per cent of its
earnings from the exports. In 1873, the last year in
which operation was uninhibited by political or security
problems, the three corridors carried total freight of
over 20 million tons. Of this, 17.5 million (78 percent)
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represents CFM s medium-term potential,

was international. a year that probably best
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hauled a total of & million tons, 68 percent of which was
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The extent of trade diversion to South Africa caused by
Moczambique s problems has been significant. The annual
tonnage of Zimbabwe commodities re-routed through South
Africa amounts to 203,000 tons of ferro-alloys, 180,000
100,000 tons of asbestos, 100,000 tons of
Traffic through the
port of Maputo is only about half of its 1981 level and

one sixth of its 1973 level.

tons of steel,

tobacco, and 130,000 tons of maize.
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The rehabilitation programs started by the donors in the
mid-80"= are beginning to help. Traffic through Beira
has increased from a Z0-year low of 286,000 tons in 1384
to 632,000 in 1359, an increase of 113 per cent. Traffie
through Maputo increased from a low of 2.7 million tons
in 1388 to 3.8 million in 1989. Arnd. although
rehabilitaticn of the CEM(N) rail iine from Malawi <o
Nacala is not yet complete, grains and other commocdities
that are not time-sensitive are being imported to Malawi

via Nacala.

The Government’'s 2fforts to reform the economy have. at a
macro level, ccocmplemented the improved capacity and
incentives created by donor assistance programs and
decreasing insecurity. In 1887 the Government began
implementing, with World Bank and IMF support. a
comprehensive Economic Rehabilitation Program (ERP). Key
measures taken that directly affect CFM include exchange
rate reform, increased fiscal and monetary discipline,
and improved allocation of foreign exchange. All cf
these measures., particularly the reduction of subsidies,
contrcl over money suppiy and restrictions on government
recourse to bank credit, have helped bring inflation down
from 157 percent in 1987 to about 20 percent targeted for
1990. This reduction in inflation alone is critical to
helping CFM reduce its costs and achieve financial

viability.

The Government s consistent devaluation of the exchange
rate since 1987 must be considered, together with
security improvements and the geographical advantages of
Mozambique, as one of the principal factors enhancing the
attractiveness of utilizing CFM. Mozambique’'s currency,
the metical, has depreciated more than 95 percent in U.S.
dollar terms. The real effective exchange rate has
depreciated by two thirds since 1987, indicating
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substantial rezl adjustment. For the economy as a whole.
<his real depreciation has increased the attractiveness
of Mozambican exports. For CFM in particular, it has
allowed tariff rates to be adjusted realistically upwards
in metical terms. while allowing regional/international
rates To remain competitive when converted from meticais

1o dcllars.

Fiscal and moneztary policy under the ERP have intensified
the pressure con CFM to improve its management capacity
and bpecome financially viable. A massive reduction in
subsidies throughout the economy has reduced the fiscal
deficit including grants from over 13.5 percent of GDP in
1985/15986 to an estimated 4.8 percent in 1989. This has
forced all government enterprises to become more
efficient and many have closed down. For CFM, the
reduction of subsidies and the Government s strong
adherence to all targets set with the IMF has sent a
clear signal that management reforms must be serious and
sustained. When one considers that government recourse
to bank financing has declined from over 12 percent <3
GIF in 1986 to under 2 percent in 1989, the capacity for
even emergency =zssistance frem the central government has
been drastically reduced, thus adding to the long-term
pressures on state enterprises to become fiscally

responsible.

Finally, consideration must be given to measures to
increase the access of productive enterprises, both
public and private, to foreign exchange. Under the ERP,
the GOM has made provision for foreign exchange earning
enterprises to retain control over a percentage of their
rhard currency receipts, thereby allowing them to finance
imports as circumstances require. CFM has been
authorized to retain 40 percent of its foreign exchange
earnings. This has replaced an archaic and completely
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inefficient system where all enterprises received their
fcreign exchange allocations through a2 comprehensive
naticnal plan, with foreign exchange actually disburcsed

in small amounts 2: it became availatle to th

0]

Gevernment, notT as enterprises required it. Foreign
exchange allocation is being further reformed o reduce
the degree of adminiztrative discretion in favor of
market-based allccazt.on. CFM's capacity to generate
revenue Wwill thus become, over time, the key determinant
2% its access to foreign exchange. This adds to the
healthy market pressures to run an efficient
organization, while guaranteeing that entities which are
cIlzctively managed nave the flexibility to make import
decisions based on their needs and are not subject to the

inefficiencies of central planning mechanisns.
II. RELATIONSHIP TO A.I;D. STRATEGY

RRSS contributes to A.I.D. s regional strategy and to the
U.3. economic strategy for southern Africa. These
emphasize that a development effort led-by private sector
initiatives cannot succeed as long as the basic regional
transport infrastruczure is not efficient and
cost-effective. Without Mozambique's rail system,
Malawi's potential for increasing exports is severely
constrained. and Zimbabwe, Swaziland and Zambia all
suffer to lesser but significant degrees. Although the
RRSS project falls outside of USAID/Mozambique s food
security core strategy, improved rail links may, in the
medium to long term, encourage private agricultural
production and marketing by providing an efficient
transport link between rural producers, .urban consumers

and export outlets.
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USAID/Mozambique s recently approved Country Program
Strategic Plan (CPSP) for FY 1990 identifies the Regional
%ail 3ystems Support Project as an im§5rtant target of
cpportunity to be pursued in support of A.I.D. s regional
development efforts. The CPSP identifies the need to
procure additional locomotives to meet regional traffic
cemand. It also proposes to assess the feasibility of
rreviding assistance to CFM to complete the
rehabilitation of the Nacala Corridor. These proposed
activities. moreover, helped focus attention on CFM's
importance to achieving the economic objectives of
A.1.D. s regional transport activitites.

AID/W expressed its current thinking on southern Africa’s
regicnal rail network in 90 State 114919. This cable
emphasized "the need to apply resources to those railway
lines which are most likely to lead the region..ttowards
cost effective solutions to its rail transport problems.”
Specifically regarding CFM, the cable concludes that
"given the importance of Mozambique’'s three major rail
corridors for the region's trade and economy, it would
seem appropriate to investigate the instituticnal
capacity of CFM and to plan a comprehensive, systems
approach to resolving institutional bottlenecks, bad
organizational policies, structural problems and poorly
functioning procedures.” In this light, the cable
stressed the importance of linking the procurement of
locomotives with assurances from the Government to
cooperate in an institutional analysis and restructuring

as needed.

This PP Suppplement is consistent with the guidance set
forth in 90 State 114919. As a condition of assistance,
CFM nust participate in a comprehensive management
analysis intended te lead to organizational and financial
restructuring (see Section XIII, "Covenants’). Funds for



this assessment are included in the PP Supplement budget
(s=a Section VII, 'Financial RPlan’). At a policy level,
the proposed support for CFM reinforces the general
coomelusion In State 114919 "right now, ...priority has
to he placed on CFM. Second are the investments beyond
Mnzamblaue’s borders to ensure efficient corridor

operations; 1.e. in Zimbabwe and Malawl .®

T17. RELATIONSHIP TO THE RRSS PROJECT PAPER

Thi= subproject is a natural extension to the oriainal
RRES project, authorized on August 14, 1988. The project
paper ncted] that the Mapuro Corridor was SADCC’S main
alternat ive to South African routes and that a deficit of
locomotives was expected in Mozambique by 1991. It then
outrlined the project strategy, which is to increase the
effective number of locomotives by improving maintenance
and by rehabilitating eight locomotives presently out of

service.,

Althougn the project initially suffered some delay,
largel . becadss of the decision of the khuwait Fund to not
extand the RITES technical assistance team,
imezlementation is now proceeding at an acceptable pace.
The first order of GE U20C spare parts was made in
January, 11 of the foreman/technician level technical
assistance team of 19 arrived in April, 1990, and the
management level technical assistance team will arrive in
June. The project will be fully operational by mid-1990.

The design team critically reviewed and revalidated the
expected outputs of the project;: rehabilitation of eight
locomotives, raising availability rates from their
present 55 percent to 75 percent, and improving financial
management , accounting, and stocking and inventory

control.
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[t should be noted that the present project may suffer
some cost overruns because the original project paper
nnderestimated the unit costs of spares for
reshabhilitation and maintenance. It is, however, too
ezarly at this p2int to quantity these costs or even to he
sure thery will excesd the present budget. The two TA
teams will take stock of present inventory, parts on
arcder , and Tuturs nesds during their first year of
activity. At that point, in late 1790 or early 1991,
UCAID will be in a position to make a aood estimate of

total proiasct spare parts requirements and costs.

Speci1fically, RRSS’s Mozambique component aims to

1) irerease UFM’s tractive capacity and 2) improve its
accounting, finmnancial management, and planning systems.
is amendment 1s directed primarily at the first of
these, and is Jjustified by projections which show that,
given the immirnent reopening of the Limpopo Line,
increasﬁd.traffic on the Beira Corridor,'and increased
uze of the Ressano Garcia line, CFM faces a critical
shortage of locomotives through 1995 and beyond:.

KR35 1s financiny two technical assistance teams
( foreman/technician level and management level ), which
together will provide 15 long-term expatriates and 75
months of short-term training assistance to the workshop,
and nine long-term financial management experts, 72
months of short-term expertise, and 50 months of training
assistance to CFM’s financial operations. These teams
will ensure that the locomotives are properly maintained
and also expand our understanding of CFM’s problems and
possible solutions. While the spares and technical
assistance thus provided are necessary and important, a
systems approach that also covers CFM(N), CFM(S), and
overall coordination between the three corridors is
lacking. To address this problem, this supplement
provides for a
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comprehensive review of CFM beginning in 1990, a few
months atter both teams are in place, and after the June
completion of the World Bank-funded ’Organization and
Manpower Development Study,’ which is reviewing the
structural and manpowar problems facing CFM( S ) and
CEMON)Y.  The rteam, which should combine railroad and
tnatitutional devaelopment expertise, will coordinate with
the FRSS team and other Jonors, and, based on work
compElatad to Jdate, deverop terms of reference for the

preparation of a strategic plan for all of CFM.

[v. STATEMENT OF THE PROBLEM

A major contributing factor to the regional problem -
the szigniricant added cost of shipping through South
African ports —— is that CFM suffers from most or all of
the operational, manaaement, and financial problems
typical of african railroads. In the case of Mozambique,
however, many of these problems are exacerbated by war.

They inclucde:

- Terious gaps in management. CFM’s very few
quatified and excerienced managers are
concentrated at the senior staff level. This
small group is coverwhelmed by day-to-day problems
that would normally be handled by middle

management , which is virtually non-existent.

- Serious gaps in critical technical areas, such as

mechanics and electricians.

- Overstaffing at the *helper’ level, by an
ill-educated, and therefore difficult to train,
staff.
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Financial difficulties, the result of
overstaifing, poor performance, and security
problems, that make it impossible to develop an

incentive package to attract gqualified perscnnel.

Shortages of locomotives, wagons, spare parts,
and other commodities essential to running the

railroad.

Inability to put together information and
interpr=t it in a way that improves performance.
While the meticulous recordkeeping introduced
under the Portuguese remains in place, there is
no capacity to transform the raw data into
reports that indicate the problems to senior
management. This results in an awareness of
symptoms but does not illuminate causes or

solutions.

These fundamental problems have a devastating effect on

. 1
{rerals

rerformance, as refliected in various indicators:

Availability rates for GE U20C locomotives are
about 55 percent. This compares with rates of
better than 80 percent for developed country
railroads, about 68 percent for Naticnal
Railroads of Zimbabwe (NRKZ), and 51 percent for

Tanzania.

Utilization rates for the available CFM(S)
locomotives average under 100 kilometers a day,
compared with 400 a day for NRZ's similar GM
locos. This low utilization rate is the result
of both poor operational coordination and
exogenous factors --"the daylight only travel



,_.
W

restriction, the short length of the two open
CFM(S) lines (Goba, 47 kilometers; Ressano
Garcia, 88 kilometers), and the poor condition of
the track on much of the system.

- Fourtecn percent of CFMIS)'s budget is devoted to
the rental of wagons from South Africa Railways
(3AR). This is caused in part by SAR'3 refusal
to allow (FM wagons onto ite syetem, because of
high 'fair wear and tear?’ costs, but aiso by lang
turnaround times for the wagons on the CFM

system.

CFM now ca-ries almost no time-sensitive frelight,

suuch as citrus fruits, which were once an

important, although seasonal cargo. This is

hecause of long and unpredictable transit times,

caused in part by port/rail interface groblems.
The list can be extended. The basic conétraint facing
CFM is that it does not have the staff, equipment, or
financial resources to run an efficient railrcad, nor any
by of acauirinag sush resources without substantial

external assistance.

The uriginal RRSS Pro.ject Paper focuses principally on
increasing technical and financial management capacity in
CFM(S). The major problem that this Project Paper
Supplement addresses is the shortage of locomotives, but
it also stresses the importance of expanding management
Capacity'and allocates funds for an early and tnorough
review of the management of CFM. USAID and other donors
are making a concerted effort in several areas, discussed
below, to alleviate operational bottlenecks to the smooth
functioning of the three Mozambigue corridors. Thus far,
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only the Beira Corridor initiative deals comprehensively
with CFM’s problems and no single project systematically
addresses the overall coordination between the three main

corridors or the smaller lines and ports.

CrM and USAID prcjections show that, without the

sition of any new units, CFM would have a deficit o2
at _east £5 locomotives by 138Z. When the project paper
was prepared a rough analysis indicated that the
chertfall woulc be 22 in 1995, rising to 34 by 2000.
Since then, these initial forecasts have been ref.ned
considerably, first by a Rail India Technical Services
(KITES) team in late 1988, further by zhe World Bank as
part of the Beira Corridor project design in 1983, and
finally by USAID in December 1989 and January 1990.

USAID s analysis and the results of the locomotive
requirements model derived from it are presented in
detail in Annexes C and D. In short, it found that while
the original traffic projections have proved to be fairly
urate., the csize of the locomotive deficit has

O

C

n

3

4
(3
L&

= a

U'l

23 by 33 units. There are several reasons for

3

1) Six locomotives have been destroyed by sabotacgs

ot

nis
since mid-1988; 2) service train requirements have been
added to the total; 3) seven GE and two AEI locomotives

have reached the end of their useful lives in 189%

i
ani must be scrapped.
V. DONOR ACTIVITIES

Over the last three or four years, the focus of donor
activity has been shifting from reconstruction of the
ports and rail lines to the problems of operating CFM
efficiently, so that Mozambique can resume its natural
role as the pre-eminent transit country for the SADCC
region. These activities fall into three main
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categories: 1) those directed at increasing rolling stock
and tractive power; ) technical assistance aimed at
filling the skills gaps at CFM; 3) manpower development
and training. USAID has factored the full range of donor
proarams described below into the technical, economic and
financial analyses that support the locomotive
procurement . We have also taken into account these
activities in determining the approach and timing for the

proposed study of institutional reform.

Three other dono:s afe providing locomotives: France
(Cai¢se Centrale de Cooperation Economique, CCCE), 15
Alsthoms equipped with Caterpillar engines; Canaca, ten
GM or GE's: and Japan, five Brazilian-made GE U20C's in
1790¢, with an additioral three to five possible in 1991,
The Japanese program is very difficult to predict; it
depends on the total package of CIP-like assistance
offered by Japan, on the decisions of an
inter-ministerial group that debates and approves the
final Mozambique request, and finally on a Government of
Japan review of the GOM proposal.

[n late 1989, [taly completed the rehabilitation of 180
wagons tor CFM(S$) and Denmark began a program to
rehabilitate 300 for CFM(C). In addition, the British
have provided a wheel bearing installation machine to
Nampula. Italy also plans a new wagon rehabilitation
program for CFM(S) to begin in 1990. To improve the
efficiency of wagon use, Kuwait has financed a computer
tracking system for Maputo and the UNDP (with USAID
cofinancing) is extending its pilot shipping information
project for Malawi to the Nacala line. CFM should be
able to meet its wagon requirements through 1995 by a
combination of these donor programs, rehabilitation, and
rental from neighboring countries. This issue is
discussed more fully in the Prniect Description (Secton
VI, below). : ‘
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Directly related to the provision of new locomotives is
assistance to the diesel workshops. The major donor in
this area has been Kuwait, which since 1983 has provided
betwean 40 and 60 RITES technicians, about 20 of whom
were assigned to the diesel workshops in Maputo and
Nampula (Macala Torridor). While this team has been
criticized for its Failure to transfer skills to the CFM
whrk rorce, it has also been instrumental in keeping
CFM*s availability rates from dropping further and in
veeping up basic finmancial accounts. The major lesson of
this considerable effort is that whil« such mid-level
expertise is required to keep the railroad afloat, a more
comprehensive approact is required to solve CFM's

fundamental institutional problems.

Although the termination of RITES technical assistance in
late 1990 is of some concern, several planned projects
should minimize the disruption to day-to-day rail
operations. In Maputo, the RRSS project TA was
reconfigured to compensate for this loss and will now
provide 15 long-term advisors and 75 person-months of
training to the CFM(S) workshop and storehouse. In
addition, RRES is financing spare parts for three years
for all 39 of CFM’s GE U20C locomotives. British
assistance 1s providing two expatriate managers to
CFM(N), and the six RITES personnel scheduled to depart
CFM(N) at the end of 1990 may be replaced by Alsthom
technicians, at least in the workshop.

The above projects should have a significant impact on
the low rates of availability (the average is about 55
percent ) for diesel electric (DE) locomotives throughout
the system, and also provide CFM staff with needed
training.
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In addition to the projects directed at the workshop,
rolling stock, and traction, both RRSS .and the CCCE have
projects to improve CFM°s financial management. RRSS
provides beoth long-term (nine expatriates, most of whom
are in line positions) and short-term (75 person months,
largely for training) assistance. The CCCE is providing
short-term assistance to enable CFM to close its accounts
to the end of 1938 and thus permit the state enterprise.
which was created in 1988, to start with proper books.
Kuwait alsoc has provided a seniocr commercial officer to
CFM. The departure of the incumbent in May, 1990 will

leave a large gap in a critical area.

Jn the Beira line, a more comprehensive approach to CFM’s
fundamental structural and management problems is
underway. The World Bank and several other donors are
providing over 70 expatriate managers and advisé&s, many
of whom are in senior line positions.A The IBRD s Beira
Corridor Project was based on in-depth analyses of the
operations, manpower and finances of the corridor. Parts
of this analysis, particularly those dealing with
structure and human resources, are now being extended to
Nacala and, more important.y, to Maputo with World Bank
assistance. The comprehensive analysis of CFM, to be
funded under this supplement, will assess the results of
this effort and propose follow-on work to fill analytical
gaps and to develop a systems approcach to CFM’s problems.

In addition to the above, France and Portugal have an
ongoing program of assistance to improve CFM s internal
training capacity. This program, which began in 1984 and
is now entering its third phase, is refurbishing four
regional centers and providing them with technical
assistance. The training covers all levels of staff,
from new entry literacy and numeracy to senior
management. These regional centers are expected to serve
Angola as well as Mozambique. - '
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SATCC (Southern African Transport and Communications
Commission), which is headquartered in Maputo, has done
some work on common institutional problems faced by SADCC
railwars. SATCC’s major role to date, however, has been
to develop programs for the development of the corridors
and to solicit funds for their implementation; these
efforts have been directed to the rehabilitation of the
physical infrastructure, and have given only limited
attention to pronilems of institutional management. In
late 1989 SATCC cosponsored with the World Bank a working
group on financial and operational issues facing the
railways, but it is fairly clear that the Bank and
bilateral donors, not SaT5C, must follow up on the
institutional issues facing the national railways. While
SATCC will pursue issues of standardization and joint
training, it is not in a position to address the national
political, organizatiomal and economic issues that

railway reform entails.

Although the IBRD/SATCC final report on financial issues
facing the regional railroads will not be presented to
the railway directors in mid- 1990, the conclusion 1s that
without an improvement in efficiency of at least 20
percent and tariff increases, the railroads will be a
long-term significant drain on the SADCC country
governments. USAID believes that while this may lead to
a healthy consensus on the problems facing the railways,
concrete actian on the important issues wiill require
individual governments, supported by external assistance,
to make difficult adjustments.

The IBRD is presently also sponsoring an in-depth study
of Organization and Manpower for CFM(S) and CFM(N)
organization and manpower. The draft is expected in
June, 1990, and the paper will be similar to that
prepared for the Beira Transport Corridor Project. That
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study examined every facet of the existing structure of
CFM(C) and compared it to what was needed to achieve
improved service and to carry efficiently the volume of
traffic expected in 1995 (assuming Sena open). The areas
covered include relations between the various port and
rall services, the manpower (botn guantity and guality)
needea to carry out each operation, and the technical
assistance and incentive schemes that would develop
CFM{C) into an effective railroad. The new study, which
focuses on CFM(S) and CFM(N}, will provide vital
background to the wark on CFM’s structure proposed under

this project.

The focus of RRSS has been and will continue to be on the
Maput o corridor and on CFM’s National Directorate, which
is based in Maputo and has overall responsibility for
CFM.  The design team found that at present RRSS and
other donor projects do not have the scope necessary to
correct the fundamental management deficiencies found
everywhere: workshops, dispatching, materials management,
upkeep of the buildings, and coordination of the
activities of CFM’s geographically separate and partially
autoneomous rail lines ard portes. RRSS will, nonetheless,
make a significant contribution to achieving sound
financial management and to upgrading the diesel workshop
and materials control system.

VI. PROJECT DESCRIPTION
A. Goal and Purpose

The original RRSS project had two basic objectives: 1) to
increase the tractive power available to CFM and 2) to
develop a commercially oriented financial management
system for the railway. Most of the financing made
available through this amendment addresses the first of
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these objectives by purchasing additional U.S.
locomotives and developing a system'fbr monitoring their
performance. The provision of new locomotives will
increase the freight hauled by CFM from 5.8 million tons
to approximately 7 million tons in 1995 and generate a
minimum cost savings to the region of $3,600,000 per
year. In addition, however, the project will lay the
groundwork f:r other necessary and fundamental changes in
CFM by financing an in-depth institutional study of what
is required over the next several years to develop CFH
into a railrocad that performs effectively and profitably.
In order to track the locomotives for a2 minimum of two
vears, an eight-month extension of the Project Assistance
Completion Date, to December 31, 1994, is also required.

The economic and financial analyses prepared for this
amendment find that even with modest increases in
efficiency (and possibly without any), an improvement in
the security situation, and the opening of lines now
being reconstructed., the rate of return to new
locomotives is high. The primary reason for this is that
Mozambique has an overwhelming geographic advantage over
alternate rcutes, particularly for traffic from Zimbabwe

and Malawi.
B. Locomotive Procurement

This seetion covers not only a description of the
locomotive component of the project supplement, but also
briefly analyzes the rolling stock situation. Without an
adequate supply of wagons, the locomotives will not be
able to meet increased traffic demand.

The major component of this amendment is the addition of
ten 2,000 horsepower diesel electric locomotives to CFM’s
fleet, to reduce the projected 1995 deficit (after
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accounting for other presently planned acquisitions) from
22 to 12. There are several reasons for not planning at
-this time to meet CFM’s total expected demand for
locomotives. First, the projections depend on an
improvement in the security situation, which, although
very likely, may not occur. The effect on jocomotive
requirements of a deterioration or no improvement in
security is mixed. lwelve hour operation would require
more locomotives, the closure of lines would reaquire
fewer, and sabotage damage would result in a higher
replacement rate. A deterioration in security would, in
any case, reduce the project’s rate of return. Second,
while the purchase of locomotives is a good investment,
expenditures of similar amounts in other areas,
particularly TA, might have equal or better rates of
return. Third, and related to the TA, tractive power can
be effectively increased by improving efficiency (e.g.
reducing turnaround time or raising track speedé). Such
opportunities need to be fully explored before closing
the gap completely. Fourth, Japan may brovide additional

GE locomotives in 1991 and beyond.

it 1s impossible to predict with any confidence what the
aesneral security situation will be during the 30-year
life of the locomotives., CFM provided USAID with the

following estimates of losses to sabotage since 1986:

CFM Losses to Sabotage or attack

. (million $)

1986 1987 1988 1989
Total 58.0 46 .0 35.4 34.9
of which
Locomot ives 12.0 23.6 14.4 23.2
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The above figures may not even be indicative, since it
was not made clear how they were arrived at and the
depreciation of the metical would overwhelm any apparent
trend. A better indicator of risk may be the fact that
eight locomotives have been destroyed over the last five
rears. If this level continues, the chance of one of the
A.T.D. funded locomotives being destroyed in a given
vear, 1f it is assigned randomly, i3 about 15 percent.
The real chance 1s considerably less, we believe, for
several reasons. The most important is that recent
regional and national political developments indicate
that the security situation will improve. In addition,
risk of attack will be an important consideration in
assigning the locomotives, and, finally, the new
ocamotives will be partially protected by armor if the

1
situation requires.

Where the locomotives are to be deployed within the CFM
system depends on the fleet composition, the number of
locomotives needed on each corridor, the security
situation, and the maintenance capacity of the three

ma jor CFM diesel workshops or sheds -- Maputo, Beira, and
Nampula. At present, our projections indicate the
following requirements and availabilities by corridor in
1995:

TABLE 2: 1995 Projected Shortfall
Requirement Fleet

Maputo 34 40 -7

Beira 52 23 29

Nacala 21 : ) 15

Unassigned 25 -25

TOTAL 107 ' 24 12

*Includes eight Japanese locomotives arriving in 1990 and
1991 and ten Canadian locomotives arriving in 1991 or 1992.
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The 1995 main line fleet composition by type of locomotive
is as followus:

GE 59
Alsthom 15
GE or GM 29

The "'GE cr GM" are the U.S. and Canadian contributions, both
of which will be competed between the two manufacturers.

The repair capacity situation in 1995 should be as follows:
Maputo Workshop Maintenance, all repairs, engine

rebuild, complete
overhaul/rehabilitation

Beira Workshop Maintenance, most repairs, engine
rebuild

Nampula Workshop Maintenance, most repairs, engine
rebuild

The workshops in Beira and Maputo will both benefit from
ambitious training programs and technical assistance over
the next three to five years. Nampula will receive
significantly less attention unless the Alsthoms are
assigned there.

The locomotives not yet assigned to a specific corridor are
the USAID-financed GE or GMs and the CCCE-financed Alsthoms.
Where these go will be determined by the application of
three principles to the situation that develops over the
next two years. These are: 1) new types of locomotive
should be concentrated on one line; 2) new types or mixed
fleets should be placed where there is the best maintenance
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capacity; and 3) new locos of any type should be placed
where they are least likely to be destroyed. In addition,
the locomotives financed by USAID could be most easily
monitrnred 1n Maputo, where USAID technical assistance is

concentrated.

Because of the unknown fleet composition (GE or GM),
security situation, and future capacitys of the maintenance
facilities, the PP Supplement design team could not
recommend a specific destination for the USAID-financed
locomotives. The project agreement will, however, stipulate
rhat the placement of the locomotives is subject to USAID
concurrence. For purposes of monitoring performance of the
locomot ives, Maputo is the preferred site, although this
will require the transfer of older locomotives from Maputo
to Beira. If, however, both USAID and CIDA finance GMs, the
USAID locos should follow the Canadian units to Beira, since
the CIDA locos are expressly destined there. Of course,
both the Canadian and Japanese deeding of locomotives to

Beira could be renegotiated.

In addition to the locomotives themselves, the project will
procure Lhe complementary technical inputs required both for
the procurement and for maintenance during the warranty
period. These inputs will be provided either under an IQC
(review of specifications and factory inspection) or as part
of the price of the locomotive (a service representative for

the warranty pevriod).

During the project design, the team reviewed whether
adequate rolling stock would be available in 1995 to carry
the expected traffic of nearly seven million net tons. In
1984, SATCC sponsored a careful analysis of regional wagon
requirements based on each country providing a fair share to
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the common or bilateral pools. That study calculated the
followling system averages for net tons carried per wagon per

year as follows:

Sy gtem Net toans carried per wagon
W [ 1,328 - 1,780
CFM{C) 490 - 1,000
{JFMUN ) &R0 - 1,020

These averages were applied to present 1995 traffic

projections, with the following results:

Wwaaons Needed 1990 1990
(1995) Holding Available
CFM(S) 3,628 - 2,706 3,696* 2,500
CFM(C) 2,320 - 1,600 3,237 2,424
CFM(N) 704 - 476 892 800
TAOTAL 6,650~ 4,782 7,825 6,120

*Trhea CFM(S ) figure includes many waagons that cannot be
rezhapilitated and mars, indeed, be exaggerated. Awvailability
tfigures for all three systems include wagons in very poor

condition.

[f the high requirement figures are taken (and they are
probahly the most realistic for all but Beira, since neither
CFM(S) nor CFM(N) is receiving external assistance to
improve operations), then CFM(S) faces a shortage of over
1,000 wagons in 1995. This potential shortage, however, is
not as paralyzing as might appear on the surface. First,
South Africa provides all the wagons used for international
freight on the Ressano Garcia line, and, in fact, refuses to
allow CFM wagons to cross the border. Although CFM provides
all the wagons on the less important Goba line, the
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combination results in a much lower than °'fair share' of
traffic for CFM(S) rolling stock. The reason for the high
cost of rental (amounting to 14 percent of CFM(S) operating
Sudget } is not a lack of wagons, but the faillure of CFM to
Gquickly return wagons to South africa. Second, wagons,
unlike iocomatives, are podoled and cross borders: this
allows CFM tu compensate up to a point for a deticit.

Third, there is a wanon manufacturing company 1n Maputo tnat
claime a capacity to rehabilitate 600 wagons per year. This
company, a parastatal that may benefit from private
investment and management by the end of 1990, is supplying
100 new wagnns for Tanzania and has refurbished 500 wagons
tor CFM over the last two years (complete knockdown and
rebuild, including conversion to raller bearinus at a cost
of Mt 14,000,000, ur about $14,000, per wagon in 1?2°90). The
company is primarily a manufacturer, however, and would
likely abandon repair activities if it received sufficient
orders tor new wagons. Fourth CFM(S) itself has a wagon
shop with the physical plant capacity to rehabilitate 400
additional wagons a year, although it only did about 150 in
1989. The plant may be better utilized if the planned
Italian project comes on line in 1990. Fifth, CFM believes
that the average net tong per wagon will be significantly
nighar, at 1,500 - 2,000 tons, than the SATCC estimates,
which were based on NRZ figures. CFM’s claims are
theoretical, however, and will have to be verified on the
ground. At present, with the Limpopo line closed, CFM(S) is
almost certainly well below 1,000 kilometers a day.

The above analysis neglects some important elements. For
example, the rule of thumb averaae life of a SADCC wagon is
40 years, and by 1990, 665 of CFM’s wagons were between 40
and SO years old. CFM is disregarding the rule, however,
and completely rehabilitating and converting to roller
bearings wagons over 30 years old. These are expected to
have an additional life of forty years. Second, about 2,000
wagons
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are now in need of rehabilitation or scrapping. If all of
these, as well as 250 more a year (the working fleet divided
by 20 years, the average time between major overhauls), are
to be put or kept in gervice, than CFM must rehabilitate 450
a year, significantly more than trw present 350, While this
vy no means exseeds the national capacity, it will require

wraanication and financing.

In wmnulugion, the wagon situation appears to be manageable
bl is in nees of further coordinated study. [In particular,
a true picture of the fleet should be developed through a
caref.al inventary. Such an undertaking would most naturally
fall to Denmark, which has an ongoing program for wagon
rehalyilitation in several SADCC countries. Our present
rough analysis indicates that there may be enough wagons
and, if there are not, the fleet can be increased fairly
quickly through rental, rehabilitation and new purchase.
This conclusion bears out CFM®s conviction that a shortage
of locomotives, not wagons, is the major bottleneck to
increasing the freight hauled by CFM over the next five

Years.

C. Management Information

The second coumponent of the project, management information,
is an expansion of the original RRSS monitoring plan to
include detailed indicators of the maintenance and
performance of the locomotives purchased, as well as of the
rest of the diesel electric fleet. During the preparation
of this supplement, a railways expert reviewed the records
at the shop level and found that detailed performance,
maintenance, and repair records are kept for all

locomot ives, but that this information is not being tapped.
He therefore recommended that a simple computerized system
be developed to produce reports for each locomotive. Since
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this activity fits naturally into the present project, USAID
will request that the present lead ( management-l=vel)
contractor investigate the feasibility of such a plan and
develop a simple computer progrvam to carry it out. The
contract may then be amended to ol a computer soecialist to
maintain the system, produce the reports, and train a CFM

staff member.

The reports produced will be used by workshop management ,
including the technical advisors provided by the project and
senior CFM staff. They should make it easier to identify
problem areas early and take rieces: :ary corrective actions.
Further, these rvreports will provice a detailed history of

tne performance of CFM on locomotive maintenance and repair.

0. Management Analysis

The purpose of the third component of the project,
management analysis, is to lay the groundwork for a more
comprehensive approach to the problem of creating an
economically and operationally efficient CFM. This PP
supplemant budagets $750,000 for two studies of CFM’s
manacemsnt structure and problems. The fivst study would be
under an (W with a company capable of providing experienced
railway personnel. It will build on the extensive
Organization and Manpower Study now underway, as well as on
the experience of the management-level TA team In its
efforts to improve financial and maintenance operations.

The present project addresses three impertant areas of
weakness; maintenance and repair, materials management, and
financial management. Missing are several other critical
areas -- operations, personnel, commercial services, and a
systems approach that brings these elements together for the
whale of CFM.
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USAID envisages a program loosely based on the railroad
reform model prepared by the World Bank far the Union of
Atrican Raillwayrs (UAR). The model bases restructuring on

four Ppians’;

- The strateqgic pian, which defines the rallroad’s purpose

and troad relationship to governments;

Lhe contract plan, which spells out the respective

responsibilities of the government and the railroad;

- the management plan, which organizes the railroad so that

it =an fulfill its contract: and

- the enabling actions plan, which spells out legislative
and cther legal or administrative changes necessary to

performing the contract.

As pointed out in more detail in Section X, Institutional
Analysis Update, CFM has established a general framework for
a 'strategic plan’; it has a mandate to make a profit and
its mair purpose 1s to carry freight (i.e. passenger
services are secondary ). In addition, some ’enabling
actions’® have heen taken (e.a., CFM has been granted the
authority to raise wages by 100 percent over the national
scale ), and a sketchy management structure has been drawn
up, based on the principle that the three main corridors are
autonomous profit centers. The manpower study mentioned
above will provide further detailed recommendations on how
CFM should be structured and staffed to carry out its
mandate. This work could form the basis of a more detailed
management plan.’ Finally, CFM is trying to develop a
three-year contract with government, to stipulate
operational and financial targets and define liabilities,
such as duty rates and corporate taxes. USAID believes that
significant external assistance will be needed to complete
this plan.
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The precise terms of reference for the initial study
financed under this supplement must await the presentation
of the Grganizatinon and Manpower paper to CFM in June.
Howewar , annex H, the Institutional analysis Update,
sugaests that overall retorm of CFM should be bazed on the

Followinag alement s:

1 Physiral separation of gystem segments (1 .e. Nacala,

Belra and Maput.o corridors )s;

2) system-wide standards of equipment and aperational

procedures;

) clearly defined lines of authority and decision-making

responsibility delegated to the lowest feasible level;

4) provision of modern communications and data processing;

) centralization of certain activities (e.g. procurement,

heavy repaire, accounting, and training);

&) the level of education of the pool of present and

potential and actual employess;

7) a clear separation in practice as well as theory bhetuween
CFM and the Ministry of Transport;

8) improved techniques for controlling the movement of

locomotives and wagons; and,

9) commercial selling of railroad services to industry and

trade.

In addition, the USAID study will identify areas where the

railroad should contract out or divest.
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Most ot the above guestinons are the subjects of study by one
or more donpors, but no adreement on an overall approach vet
=xists.  This is not surprising given the deterioration of
infrastructure and equipment, the war, and the line closures
- the compelling urgency of these problems has taken
precedence over longer term institutional questions. The
other important factor is that the Ministry of Transport
iteelf undertook a restructuring of CFM in 1988 and 1987%;
thie led to CFM being spun off from the Ministry and to the
establ ishment of a spare but sound legal and organizaticnal

structure for the management of the railways and ports.,
CFM understands that the first step, the acceptance »f a
the

pricrity of the commercial over public service functions, is

clear division between CFM and the civil service and

not enough, and envisages a contract with Government based
on sound strategic and contract plans that will cover
finances (including tax liabilities), staffing, operations,
social service commitments, and other areas that involve
public policy vis-a-vis the railroad. To produce either the
strategic plan or contract in sufficient detail is, however,
beyond the present capabilities of CFM, because those few
abile to do =20 are simply too busy and the knowledae base is
too narrow. External resources will be required both to
define areas of mutual concern to the GOM and CFM and
clearly state Jjoint policy on them (the strategic plan) and
to chart a course of action over the next three to five
years (the contract plan). (Seze Section XII, the
Institutional Analysis Update, for a fuller discussion of
CFM’'s current legal status and authorities.)

The initial IQC study will have to examine not only what
other donars are presently doing, but what they plan, and
what vision they have of CFM’s future. If a project results
from the study, then it will have to embrace ongoning donor
programs in several areas and bring together assistance in
many different subsectors. '
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Most oFf CFM's senior staft have been with the railroad since
before independence, and are well aware that it is not
functicning properly and needs substantial assistance and
reform. While there will be areas of conflict between
indiviciwal cr corporate interests and efficiency, CFM and
the GOM have both demonstrated cver the past few years that
they are committed to fundamental reform and recognize its
benef s CFM, because of Mozambigue’s infrastructure and
geoaraphy is an intgrnational ratner than a domestic rail
service, and can be a major source of foreign exchange if
run well in times of peace. Now, however, a combination of
external problems and internal inefficiencies is absorbing
both the potential profit and several million dollars a year
in 30M funds (presently provided by the non-renewal of
capital stock, by donors in the form of capital eaquipment
and Ta, and by modest subsidies from the GOM).

The results of this first study, for which $225,000 is
budgeted, will inform the design of an overall program to
restructure CFM. This supplement budgets an additional
$525,000 for this purpnse.
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E. Project Management

USALD’s RRSS management team consists of a direct hire
engineer (scheduled to arrive in Maputo in September, 1990),
and a project management office with a FSC project manager
and a TCN PSC engineer as well as support staff. This core
group draws on legal and contracting services from
uUsalD/Swaziland and RCMO assistance from REDSO/ESA. USAID’s
USDH CMO provides advice and assistance as needed.

As described below in the procurement plan, most contracting
will be undertaken under host country procedures by the CFM
Purchasing and Supplies department, assisted by
USAID/Mozambique, the RCMO and the RLA.
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The locomotive purchase and subsequent monitoring can be
Frerformed under present administrative arrangements. The
management analysis contract will 1nitially be under an [QC
and will also not require any additional assistance. If a
major new project design 1s contemplated following this
initial study, than additional project development,
econiomics, and possibly human resources support will be
nzended for several months. It ie expected that this
ssistance will be provided by REDSO/ESH, short—-term
contracts, USAID/Hararé, and possibly AID/W. The terms of

[ty

raterence will be prepared and in-country support will be

provided by the present RRSS office.

USAID does not require any further laong-term divrect hire or
praoject-funded support to manage the RRSS project as
amended.  This supplement does, however, budget additional
funds for the two PSC positions to extend them from their
present termination dates ( September 1992 for the US PSC and
January 1993 for the TCN) to September 1994. This will
snsure adequate UZAID oversight through the final evaluation

and audit of the project.
F. Summary of Inputs and Qutputs

The anticipated outputs of the assistance provided under
this project component are:

- Ten new locomotives hauling cargo between the ports of
Maputo and/or Beira and bordering SADCC states.

- A maintenance tracking system that permits the early
identification of problems for all levels of management.

- A comprehensive plan for a systemic approach to CFM’s
institutional problems.
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To achieve the oputputs listed above, A.I.D. will finance the

following inputs:
Ten 000 horsepower locomotives.
Two year supply of spare partzs for the above.

- Spe=cial tools andg equipment needed to maintain the above,

as needeo .
- One local-hire computer specialist for three years.

- vhaort-term 1A, nine person months for review of CFM

overall structure.

- Short-term TA, 21 person-months for desiagn of.

restructuring plan for CFM.

The two project management positions presently funded under
RRSS will be extended until 19924. The timing of the inputs

and costs are described in more detail below.
G. Implementation Plan

Table 3 on the following page summarizes how the five major
pieces of this PP Supplement (pre-implementation activities,
locomot ive procurement, monitoring, management analysis and
contracting for project management services will) be
integrated over the life of the project. The current
schedule provides for the locomotives to be delivered in
late 1992 and early 1993. This will occur after two full
vears of improved performance monitoring and both of the
management analyses, which will provide additional input
into the placement of the locomotives, as discussed in
section VI-B, above. The second stage of the management
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Concurrent with the implementa%tion plan for this EP
Supplement, it is impor=ant 2o note zhat zhe
foreman/techniz.an-~level and management-level teams will
arrive in Mozambigue in April and June, 19890, respectively.
This will provide for over two years of preparation and
upgrading of maintenance skills in Maputoc before the arrival
of the new locomotives should they be based in Maputo. In
the event that the locomotives are placed in Beira,
technical advisors funded by Spain (under the Beira
Transport Corridor Froject) will have provided three years .
of technical as=sistance in support of maintenance and repair
capacity. The arrival of USAID°s management-level technical
assistance team in June will allow the team to cooperate
fully with those selected to complete the management

analysis.
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TABLE 3 IHPLEHENTATION PLAN
CALENDAR YEARS
QUARTERS
Activity 1 992 H
1 2 3 4 1 2 3 4
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1. Pre-implenentation
a. Project Paper Submitted to AID/W
b. PP Authorised
0. Project Agreement Signed
2. Locomotive Procurement
a. Draft RFP
b. IQC Revieu of specs
c. RFP lasued
d. Pre-proposal conference
e. Negotiations with suppliers
f. Reoceaipt of quotations
8. Review/approval contract
h. Contract issued
1. Inspection services
J
i

XXXXXX
. CFM visit to manufacturer AXXXX
. Locomotives delivered
3. Monitoring
a. Haintenance tracking systea
b. Maintenance tracking implemented
c. Evaluations
d. Audit
4. Hanagement Analysis
a. Initial study, dev't of SOW

b. Follow-on, possible PP deaign
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8. Project Management
a. Local-hire engineer
b. PSC Project Coordinator
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VII. FINANCIAL PLAN
a. Obligations

Because the project propoases to purchase all ten locomotives
ar cnae, the costs of this PR supplement are front-loaded.
In order o i-sug the locomotive tender (as well as to
purchase the complementary technical assistance, spare
parts, and tools and equipment ) approximately $17 million
shiould be obligated in FY 19920. If funds were incrementally
obligated, there is a gond possibility that the successful
bhidder would not program production and delivery of the
second lot (unfunded at the time of the initial award) until

several months to a year after the first lot.

In addition, the first study of CFM’s management, budgeted
at $250,000, should take place relatively early in the
project, since it will be most effective if it follows
closely the June completion of the World Bank management

studly.
Since only $3 million of the $20 million obligation will be
committed after the end of CY 1990, the entire amount should
e obligated in FY 1990.

B. Financial Tables
Table 4 below summarizes A.1.D.’s contribution to this

project supplement. Tabhle 5 provides more detail by Fiscal

Year.
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Summary

[T

ii.

[y
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p-

vi.

Total

38

of Use cf AID Funds (3$000)

Locomotives 15,000
Spare Parts 1,500

Tools and Equipment 250
Technical Assistance 1,584
Audit and Evaluation 100
Contingency ' 1,566

20,000
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TABLE 5

TECHNICAL ASSISTANCE
Computer Specialist
Short-term
PSC Project Manager
Local-hire PSC
SUBTOTAL

COMMODITIES
Locomotives
Tools and equipment
Spare Parts (two-years)
SUBTOTAL

EVALUATION/AUDIT

SUBTOTAL
CONTINGENCY

TOTAL

AID EXPENDITURES BY YEAR

1990

250

250

(=N =N -]

250

1991

50
649
0

0
699

8,000

250
1,500
9,750

10,449

1992
52

67
149

7,000
0

7,000

50
7,199

1993

55

150
70
275

CCCQ

275

0

1994

58
130
241

TOTAL

215
899
310
190
1,614

15,000
250
1,500
16,750

100

18,464
1,536

20,000
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C. Cost Estimates

The detailed financial plan by calendar vear by
acerued expenditures 13 presented in Table 5 on the

precedinag page.

he estimote of the malJor cost item, locomotives, is
ased on the TAZARSY orocuremaent ( larger locomotives
at 81,500,300 and the Ieptember, 1989 purchase,
funded by Japan of five GE U20L locomatives at a unit
cost of $1,454,600 per unit. This price was also

valid fFor orders placed up to March 19%0.

The two-year estimate for spares and for tools and
equipment is also based on TAZARA costs. The audit
and evaluation line items will cover one additional
evaluation of losomotive performance (approximately
$50,000), a second audit ($15,000), and possible
additional costs of the presently planned evaluations
and non-federal audit. TA costs were based on
présent costs to the project, plus inflation. The

TCN IP5C and the computer gpecialist are local hires.
Since the aboave costs are based on recent contracts
for identical services or commodities, it is very
untikely that any line item will increase in cost by
more than 10 percent. The contingency, which covers
all line items, is therefore adequate at 8 percent.

VIII. PROCUREMENT PLAN

A. Procurement L.ist & Budget:
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The Project will finance the following commodities and

services:

Table 6:

Item
10 DE Locomotives,
2,000 horsepower

TA for specification
review

Inepection Services, CFM
visit

Tools and equipment for
locomot {ves*

Two-year supply of spare
parts

TA -- Nine person month
review cf CFM

TA -- Follow-con to abaove,
design cf restructuring
plan

Local-hire PSC engineer

JS-hire PSC Project
Manager

Computer specialist

Evaluation/Audit

Subtotal
Contingency

TOTAL

41

Implementation

Met hod

HC Contract

AL.D. IGC

A.1.D. Contract

HC Contract

HC Contract

A.T.D. IGC

A.I1.D. Contract

A.I.D. Contract

A.l.D. Contract

A.I.D. or HCC
Contract
A.I.D. IGC or
Contract

Financing

Met hod

Direct L/Comm

Contract

Contract

Direct L/Comm

Direct L/Comm

Work Order

Contract

Contract

Contract

Contract

Contract or
work order

Estimated
Cost ($000)

15,000

124

250

1,500

~n
A e

525

190

310

215

100

18,474
1,536

20,000

* Since the Project has already financed sufficient GE special tools and
testing equipment to meet CFM’s needs for the term of the Project, and
since CFM has commissioned 113 GE Diesel Electric locomotives over the
past 22 years (see Annex D), the procurement of the special tools and

testing equipment will not be necessary if GE locomotives are purchased.
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B. Responsible Entities:

The Regional Commodity Management Officer has examined the
capabiict, of the Mozambigue Rallways to implement the
prurchases requivred S5y the project and has determined that,
with appropriate inpdat and assistance, CFM 1s capable of
conducting the procurement of locomotives, locomotive spare
parts ared the ;pecial tools and equipment 1n accordance with

t he guiduljneglg.l.t. HB 11 Chapter 3. Sufficient technical
expaertise will e available to ensure the success of the
procurement . Short-term TA (probably under an alD/W IGQC for
engineering services ) to review and finalize the technical
spacifications for the locomotives and spare parts will be
financed by the Project. A full-time PSC contract manager
with 8 years A.1.D. experience and a TCN (Portuguese) engineer
with over 15 years of experience working on railways in
Southern Africa are already under full-time contract for the
Project. In addition, a USDH engineer is ta be assigned to
Maputo in September 1990 and a USDH commodity management
otficer is on the staff of the USAID. Lastly, regional
commodity management and regional legal services are availables
from RECSO/ESA and from USAID/Swaziland, respectively. It
should alsc be noted that during the last year, CFM has, under
A.[.D. financing, successfully purchased spare parts, special
taocls and testing equipment and technical assistance using HCC

procedures.,

On August 4, 1989, the USAID Director, on the recommendation
of the USAID/Swaziland Controller, approved the use of host
country contracting procedures for the purchase of most of the
commodities financed under RRSS. This approval was given with
the understanding that there would be substantial USAID
involvement in the procurement procedures and adequate
technical assistance available. Since then, CFM has pqrchased

approximately $5 million in commodities and contracted for
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$4.2 million of services. USAID is confident that CFM, with
the levels of A.I.D. involvement and technical assistance now
rlanned, is capable of purchasing the locomotives, spare

varts, and tools and equipment financed by this amendment.

The decision to use host country contracting for the
locomotive procurement to te financed by the project is also
based upon A.I.D. s recent experience in Tanzania with the
TAZARA Project where use of a HCC for a similar procurement
nct only resulted in a close working relationship between
TAZARA, the USAID and the regional officers who
advised/assisted with implementation of the Project but also
proved a cost effective purchasing mechanism. The CFM Officer
in charge of procurement for the Project will be the Railway’s
Director of Procurement and Supplies. He will be assisted by
the engineering and legal staff of CFM, ang by three technical
advisors funded by the project. The Director of Procurement
and Supplies will, with the assistance of the REDSO/RCMO and
the Swaziland RLA, be responsible for preparation of the
solicitation document including the technical specifications,
evaluation of responses from potential suppliers and for the
preliminary approval of the award to the contracteor on behaif
of the CFM. The General Manager of the CFM, after A.I1.D.
review and concurrence, will make final contract awards. The
CFM Director of Procurement and Supplies will also be
responsible for receipt and inventory of all items financed by
the project and for issuance of receiving reports to USAID.

N

C. Procurement Procedures:

A single Tender Document will be used to procure the
locomotives, locomotive spare parts and the long-term
technical assistance related to the operation and maintenance
of the locomotives. This request for proposals, building on
A.I.D.’ s recent experience with financing a similar package of
locomotives, spare parts and technical assistance for TAZARA
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will be a two-step procurement process, with negotiation on
technical and contractual aspects of the proposed contract
followed by a price quotation with award made to the lowes<t
priced offeror. Potential offerors will first be asked to
sutmit technical proposals, without price information, in
response to the technical specifications and terms and
conditions published in the kFP. A pre-proposal conilerence
will be heid by CFM in Maputo with all interested potential
suppliers. At this conference CFM will hear suggestions for
changes to the proposed éontract terms and technical
specifications directly from the potential suppliers.
Prospective suppliers will also have an opportunity to see the
Railway’'s facilities and to discuss with CFM officials the
training and technical assistance requirements of CFM.
Changes to the proposed contract which result from this
pre-proposal conference and any subsequent negotiations with
the potential suppliers will be made by addenda to the RFP.
Price quotations will then be requested from the potential
suppliers and an award will be made to the lowest responsive

responsible offeror.

For this complex procurement action, technical assistance for
a final review of the specifications prior to publication of
the RFP, to assist CFM with negotiations with prospective
contractors and with the evaluation of the technical proposals
received in response to the RFP will be funded by the project.
An AID/W indefinite gquantity contract for engineering services
will probably be used to obtain these services. A technical
services contractor will also be retained to inspect the
testing of the locomotives at the plant of the manufacturer
and the final road test prior to shipment. The Project will
also fund a trip for three CFM officials to the plant of the
manufacturer to witness the final testing of the first

locomotive.



Included with the new locomaotives will be a spare parts
package for scheduled maintenance as recommended by the
manufacturer for a two-year maintenance period. Also included
in the price of the locomotive will be a service manager to
oversee fhe (nitial start up and commissioning of the

locomat tves in Mozambicue as well as to provide advice,
training, and assistance to CFM staff for twn years after

delivery of the last locomotive.

D. Source/0rvigin

All funding for the Project will come from the DFA account
throuah the Southern Africa Reglional Program. Therefore, the
authorized source/nrigin for commodities and commodity related
services is A.[.0. Geographic Code 935. However, since most
of the commodities and commodity-related services to be
financed under the Project are available in the United States
for export to Mozambigque at reasonable cost, the bulk of the
purchases under this amendment will be of U.S.

sourcesorigin/nationality.

E. Shipping

Becaus= of the volume of project commodities funded under this
Project, USAID/Mozambique with the assistance of the
REDSQO/ESA/RCMO will request AID/W MS/0P/TRANS to negotiate
with U.S. Flag shipping lines for a concessional project rate
for all consignments of locomotives, spare parts and special
tools and testing equipment financed under the Project as soon
as possible after the authorization of the Project. If
OP/TRANS is successful in negotiating a reasonable
(competitive with non-U.S. Flag shipping) rate with a U.S.
Flag carrier for this Project, all consignments will be
shipped by U.S. Flag vessel. If OP/COMS is unsuccessful in
obtaining a competitive rate from a U.S. Flag shipping line,
at least 50% of the commodities financed by the project
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shipped in each calendar year will be shipped on U.S. Flag
vessels and the remaining amount of up to 50% of the equipment

will be shipped on other free world carriers.

F. Marki1ng
Sl equipment financed under the Prosect must be appropriately
marked with the a.fl.D. handclasp symoel. Therefaore all
soliciration documents, and/or contracts for equipment or
supplies firanced under the Project will contain a requirement
for the suppliers to appropriately mark the equipment or

supplies prior to shipment.

G. Financing

All contracts for commodities and related services will be
financed by A.I1.D. direct letters of commitment. Since
USAID/Mozambique has its own resident controller and a full
time project manager assigned to the Project, sufficient staff

to review invaices from suppliers exists at the USAID.
H. Gray amencment

The locomotives, locomotive spares, and rools and equipment
tinanced will be purchased directly from the locomotive
manufacturer, which will not be an 8(a) firm. 1In addition,
much of the TA requires highly specialized institutional
experience with railroads, which is probably not available

from small or disadvantaged businesses.
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Some of the skills required for the follow-on and as yet
undefined structural study of CFM may be available through a
small or disadvantaged business. When the terms of reference
are krnown, USAID will consider whether it is feusible to
require that an g(a) firm be subcontracted a portion of the

WOT K.

IX. MONITORING, EVALUATION, AND AUDIT

AL present two evaluations are scheduled for the RRSS project,
for late 1991 (interim) and late 1793 (final). although the
tovomotives will not arrive until after the first evaluation,
the terms of reference include a review of the performance of
the diesel workshops in Beira and Maputo. This review will
assess whether these workshops are capable of maintaining the
locomotives once they arrive and recommending coarrective
action where necessary. If it is found at the time of the
evaluation that CFM{C) does not have an adequate maintenance
program, then USAID may require that the locomotives to be
purchased under RRSS be assigned to CFM(S) even though this

would require transferring other CFM locomotives to CFM(C ).

In addition to the evaluations, a system for monitoring the
maintenance of CFM(S) locomotives will be designed by
short-term consultants under the management-level TA contract
of the present project. The consultants will develop
indicators for tracking the adequacy of maintenance for
locomotives and establish a simple data entry system based on
the comprehensive records now kept by CFM for all locomatives.
A computer analyst will be hired to maintain the system,
produce reports, and train a CFM staff member. Skilled
analysts can be found in Maputo, although usually from within
the expatriate community. A good system of maintenance
oversight is planned to be introduced to CFM(C) under the

Beira Transport Corridor Project.
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During the final evaluation of the present project, an
zszessment will be made of the effectiveness of the monitoring

~=2m and the maintenance prcgram for the locomotives.

i

sy

A final evaluation of this component will be performed in late
1384 to determine if CFM has the capacity to continue to
maintain the locomotives after the PACD of December 31, 1994.
The evaluation will also review the historical performance of
the locomotives and assess their impact on revenues and

regional trade.

All three evaluations will examine CFM°s progress on the
critical indicators of the project’s economic viability,
including backhaul ratios, engine kilometers per day, costs

per ton kilometer, and availability rates.

The original project plan scheduled one audit for mid-1993.
Given the significant additional funds made available under
this supplement, as weil as the extension of the PACD, a
second audit has been scheduled for mid-1994, and the original
audit moved up to late 1992, about a year after the project
technical assistance and commodities arrive in Moczambique.

X. INSTITUTIONAL ANALYSIS UPDATE
(Also ‘see Annex H)

The institutional analysis prepared in 1988, to which the RRSS
project was a response, is still largely valid. Annex H
describes the findings of a U.S. railway expert who inspected
CFM(S). The two major changes since the original project was
designed are 1) CFM°'s legal status and official mandate were
changed in 1989 and 2) the RITES team of mid-level technicians
is leaving in 1990 rather than 1993. ’
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1) 0On May 11, 1989, the Council of Ministers approved a
renrganicat ion of the Ministry of Transport that gave CFM much
Jreater adtonomy and a mandate to earn a profit, particularly
o inrernational trafric. 'his chanas took legal effect in
August , 1987, As a result, UFM is now able to negotiate and
adlust nrernat ienal tarirfs according to market conditions,
and without inter-ministerial aperoval. National tariffs must
still be approved by the National Commission of Wages and
Prices, amnd Khis oaody 1s slow to act on CFM’s requests.
Despite this, CFM received permission for a 52 percent
increase in national tariffs for 1990/1991 (25 percent in
Juuly, 1990, and 2% percent in January 1991 ). In addition, CFM
has been granted the flexibility to offer salaries that exceed

the: national scale by up to 100 peruent.

This legal autonomsr from government, while of possible great
future importance, has not yet been exploited by CFM for lack
of the management skills and the financial means redquired to
do so. UFM iIs proceeding cautiously, particularly on wage
increases, until senior management has a clearer idea of how
to effectively apply the new powers to the problems of running
the railroad. 7The next five to ten years should see a gradual
Fifting of the firnancial constraint. How CFM uses its freedom
ot action when it 1s able will be critical to its long-term

development .

CFM is in the process of developing a long-term business plan,
which it is hoped will provide the framework for a contract
plan with the GOM. This contract plan will cover costs,
revenues, management goals, taxes, etc. The purpose of the
third component of this project, management analysis, is to
assist CFM in the preparation such a plan.

2) The original project paper determined that the success of
RRSS depended on the continuation of RITES assistance through
1993. For various reasons, particularly the lack of progress
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made by RITES in the transfer of skills to CFM staff, the
RNuwait fund decided tn terminate this program in 1990. This
required a reorientation in USAIO’s program to tfinance
mid-level positions as well as the more senior ones, and led
O g modest trimming of the planned senitor level long-term

advisors, of training, and of contingena,.

The revutlt of these adjustments has been to more or less
vectors Pha mid-1988 status quo. CFM will still need a great
Jdeal ot espatriate assistance, in line positions as well as
advisory roles, and in management as well as tecknical
positicons, for the foreseeable future. CFM(C) is covered by
the World Bank-led consortium implementing the Beira Corridor
Project . Maputo i1s far less advanced, and the RITES departure
will leave gaps in several areas (e.g. the commercial,
engineer ing and operations departments), but the diesel
warkshop and financial manajgement areas are receiving enough

asgistance fo operate well in the medium term.

During the design, the option of adding more technical
assistancs in senior management positions was considered and
rejected on the grounds that a more comprehensive and
long-twerm approach is required. The groundwork for such an
approach (s being prepared by the Organization and Manpower
Development study that will be drafted by June, 1990. USAID
will review the results of this effort and follow up with an
assessment of what needs to done over the next five to ten
years to achieve economic and financial efficiency for CFM(S).
At the same time, if critical deficiencies in the day-to-day
functioning of the corridor are discovered, USAID may add one
Oor two positions to the present contract for mid-level
technicians, by readjusting line items or drawing on

contingency.

It is important that any major new technical assistance effort

proceed with caution and after careful analysis. Senior CFM
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officials are heginning to feel that the myriad donor programs
are not within their control and that some of them may not be
working. For this reasaon, the present project includes funds
for an overall assessment of CFM(S) and CFM directorate for
tate 10, after phe completion of the World Bank organization
stucty and the return of the CFM Director General from a
planned seven-week vizit to 1S, railroads and ports. USAILD
believes that the axposure this trip will offer to efficient
private ratlwars widl provide valuable insight into how to run
CFM as a comrm=avcial venture. While CFM is open to and firmly
committed to reform, it is important that the development of a
program be manaueable and as transparent as possible. This
will require —areful coordination with the several other donor

efforts presently planned or underway.

XI. SUMMARY OF ANALYSES

The preparation of the Project Paper Supplement required
in-depth economic, financial, and technical analyses, as well
as an update to the original project’s institutional analrysis.
The economic analysis was divided into two distinct parts, the
prodection of traffic and the calculation of the rate of

raeburn, presented separately in Annexes C and E.

¢. Economic Analysis ——- Traffic Projections
(Annex C)

Fstimates of future traffic determine how many locomotives
nead to be purchased. The basic approach used in this
analysis was to critically examine and modify traffic
farecasts by SATCC, the Netherlands Economic Institute (NEI),
and CFM. SATCC figures deliberately exclude trade entering
Mozambique from South Africa, its scenarios do not include the
one that now seems to be most likely (all Mozambique’s
international lines except Sena open by 1995), and the
estimates of local traffic are too optimistic to serve as a
solid basis for purchasing locomotives.
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While SATCL estimates rotal regional trade and then
distributes it, the NE1l model is basically distributional.

The: MU wtudy, prepared for the Worlad Bank’s Beira Corridor
Progect , refined earl:er work by RITES, and resulted in
subatant tally hiaher craffic figures for 1995 than SATCC. NEI
distributed SATCC’s votal traffic according to a user
preference model that excluded political considerations and
tovk into account all costs, including poor service,
uncertainty, =to. U3HID's analysis drew heavily on this
method of distributing traffic. Finally, while CFM does not
internally derive projections, it has set as its goal to reach
1981 traffic levels by 1995. Given that the commodity mix is
essent ial ly the same now as then, ond assuming that the

secur ity situation permits free circulation, this appears fo
be a good institutional target. For the purposes of this
aralysis, it ig assumzd that traffic will reach the 1981
levels by the year 2000. Traffic levels are then interpolated
to 1?295. This procedure resulted in more conservative
projections for 1995 than SATCC or NEI developed. any of the
three projections results in a requirement for locomotives

that is higher than the expectaed supply.

Buring tLhe daesign, 1nterviews were conducted with shipping
agents and CFM commercial staff to try to determine if
shippers would respond to the increased availability of

haul ing capacity. The principal draw to utilize CFM is the
reduced cost to shippers. As discussed in the Economic
Analysis, Annex C, an average shipper will save 52 percent
because of the shorter distances to Maputo rather than Durban.
It is clear that a majar cost of transporting through
Mozambique is the additional transit time and administrative
burden imposed by system inefficiencies. Most models,
including NEI’s, factor some of these costs into their
projections. It is also clear that increased tractive power
will in and of itself reduce the uncertainties that now
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face users of the Mozambique corridors. USAID believes that
the recent increases in traffic (40 percent from 1988 to 1389)
under very poor operational conditions and the overwhelming
aeograchic and financial advantages of the Mozambique lines
mawxe: (r highly proable that shippers will respond as s=xpected

to The 1noreased availtabiliny of haullng capacity.
Tab/le: 7 below shows The comparative forecasts.,

TABLE 7: TOTAL TONS CARRIED BY CFM
1995 AND 2000

1295 =000
HSATD 4,897 9,735
SATCC 7,443 ?,391
NEI/ [BRCD 8,701 N/a

B; Technical Analysis

{ChAmmex D)

The technical analysis also has two parts. The first uses the
traffic projections developed in the economic analysis,
traffic mix, and operational factors (line gradient, passing
loop size, seasonal variations in the commodity mix, etc.) to
determine the number of locomotives required by each of CFM’s
three international corridors. The second part discusses the
performance characteristics of locomotives and recommends that
CFM purchase additional units of the same general type as

those that now dominate the fleet.
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1. Locomotive Requirements

The number of locomotives required is determined by
two surts of technicai constderation; a) the physical
charactoriatics of the railroad and commodities and
) the efficiency abf the rallroad carryina the Jgoods.
The physical =2laments ares given ang assumed not to
charnide dieimg the Life of the project (except for
total traffic demand, which rises as described
above ). The analysis assumss, however, that the RRES
project will meet its efficiency targets, and that
fleet avallability will increasze from its present 55
percent to 7% percent and that locomotive utilization
rates (measured in distance covered by available
locomotives) will rise from 51 to over 300 kilometers
a day (CFM-S).  The main contributing factors to a
rise in utilization ratas are the switch to 24-hour
operations and the opening nf the long Nacala and
Limpopo lines. The model then calculates the total
requirement and the expected supply, and concludes
that CFM will have a shortfall of 12 locomotives by

LA T PE I
1270,

Table 8 below summarizes the situation. It shows
that, even including the ten locomotives proposed for
financing in this PP supplement, CFM will still be 12

locomotives short in 199%.
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TABLE 8: Summary of CFM Diesel Electric Locomaotive
Fleet Including Planned Procurement

1290 71 M 973 74 75 2000

ZFM Holding 61 sé 541 74 104 104 25
Nermal Atrrition - - - - - .
Suppliad By:

Tapans S 2 - - - -

Frarce: - 15 -

Canada - - 10 - - - -

e .- - 10 - -
TOTAL Fleet b 24 94 104 104 95 95
Requirement 117 107 126
Detficit 51 12 31

*  Except for the Japanese second delivery of three
locomot ives the donor contributions are fairly firm.
Japan may also supply adaitional locomotives in 1991
and 19792, but these are uncertain and have not been
included above.

2. Tyre of locomotive

The basic issue on the type of locomotive is whether
it marss sense to purchass larger locomotives than
P Makes U the CFM fleat (2150 horssapowsr GE
U20C’s ). The argument for for varying locomotive
gize is to achieve better =conomy of usage across
lines with different characteristics. On those lines
with a steeper ruling gradient, for example, it may
make be more economical to use larger locomotives.
The analysis considered this and concluded the

following:

The continued use of vacuum brakes limits the
tonnage that can be pulled to between 1500 and
2000. With double heading on a few short
sections, a 2000 horsepower locomotive meets the
trailing load and operational requirements of all

the CFM lines. )
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There is a technological threshold between 2000
and 3000 horcsepower, and the higher power
locomotives require a higher level of skill and

more complicated maintenance routines.

Given the above, CFM should capitalize on its
erperiance of the past 30 vears and continue to
pur chase MNorth american locomotives in the 2000 to

2250 horsepower range.

C. Economic aAnalysis -- Rate of Return

{ Annex E)

The economic analysis calculated the cost savings of
shipping through Mozambique rather than to Durban
based on actual long run marginal costs (LRMC) per
ton kilometer costs of South African Rail ($0.02) and
estimated costs for SADCC railways ($0.05). Critical

AISUMPLIONS were:

a) urilication rates will rise to 200 kilometers

per day (a conservative figure)s;
b)) availability rates will rise to 75 percent.

c) CFM will achieve an LRMC of $0.05.
If the first two assumptions hold the third almost
cartainly will (CFM(S)’s present LLRMC is estimated at
$0.054 ). Based on these assumptions and no other
improvements in operating efficiency, the internal

rate of return was 17.5 percent. The most sensitive
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factors -- engine kilometers (EKM) per. day,
avallability rates, and percentage of traffic carried
on the backhaul -- were then adjusted and the rates

Of return calculated as shown in Table 9:

Table 9: Sensitivity Analysis

Internal Rate of Return
a. Enaine kilometers and backhaul rate

ERM=120 ERM=200 EKM=300

Baickhaul 40% 10.07% 19.10% 29 .33%
Backhaul 30% $.00% 17.54% 27.17%
Backhail 0% 7.71% 15.99% 24 .99%

The above table sets the availability rate at 75%.
Note that FRM=120 approximates the 12 hour day, or no

security improvement, scenario.

b. Availability c. LRMC

Rate 1RF US cents/ton—km IRP
50% 10.53% 4 25.03%
55% 12.01% 5) 17 .54%
&H0% 13.44% 5.6 ?.32%
SHO% 14.83% 7 -1.71%
70% 16 .20%

The above tables set the backhaul at 30 % and the EKM
at 200.

The sensitivity analysis confirms that the very
congervative base case is robust at 17,5 percent.
The worst case scenario given above, with cost per
ton kilometer at $0.07, is provided by way of
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1llustration. CFM’s average costs per ton kilometer
for all three corridors are already well below this
and should drop with new line openings, availability

rate jncreases, ancd J4-hours operatrions.

. Financial Analysis
{Annex F)
The financial analy2ls esamlnes CFMES) tarirf
sTructures, cost accounting, and the financial
benefits of the locomotives. [t found that
siuniticant progress has been made since 1988 in
svaluating CFM’s assets and in gaining the financial

autonomy needoed to fulfill its commercial mandate.

gased on present average costs, and assuming some
cost reductions, including the continuation of a
Jownward trend in staff levels, better wagon
distribution, and improved locomotive utilization,
the analysis projected that CFM would face a growing
deficit to 1792, and begin to make a profit in 1997,
the deficit e signiticantls highor, but an operating
crofit is still realized be2inning in 200Q. On the
Sfurelgn exchange account, CFM is expected to lose
money only in 1990 and 1991. These calculations are
kresented graphically on the next page and in detail

1N Annex F.

The analysis made also several recommendations for
improving tariff setting and cost calculations. This
report, as well as that prepared with SARP financing
in early 1989, will provide valuable background
material to the RRSS financial team arrvriving in
mid-19%0.
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XII. COVENANTS

Two covenants will be i1included in the project
agreement amendment. These have been discussed wilth
CFM on several gccasions and USAID 1s satisfied that

they wil!l be agreed to and honored.

The Granmntee agrees to seek USAID concurrence in the
disposition of the locomotives,., and that USAID may
determine the czorridor to which they are assigned.
In addition, the placement of locomotives acquired
during the project from other socurces will be made

only after consultation with USAID.

The Grantee agrees to fully participate in and
support a comprehensive review of CFM management and
organization, and will work with USAID and other
donors to develap and implement a management plan
that addresses the recommendations made 1in this

review.

XI1Il. 4611(e) CERTIFICATION SUMMARY
(ANNEX G)

The 61i(e) certification was reviewed and approved by
REDSO Engineering (920 Nairobi 1280%9), and signed by
the USAID/Mozambique Director on May . It was

based on the following considerations:

- While CFM does not have the resources to maintain
the locomotives without external assistance, its
capacity will be improved through ongoing donor
training and technical assistance programs, which

are in part directed specifically at improving
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CFM s capacity to maintain and utilize its
locomotives. Examples include: RRSS, which is
providing 15 adviscrs to the Maputo workshop for
the next three years; France, which plans to
provide a locomotive engineer and two technicians
to each of the three corridor centers from 1991 to
1993; Britzin. which is providing a workshop chief
to Nacala; and Spain, which is providing advisors
to the CFM(C) diesel electric workshop under the

Beira Transport Corridor Project.

USAID and other donors have a long-term commitment
to improving the regional transport system. Since
the Mozambique rail corridsrs are the key to this
system, it is reasonable to project that donor
assistance will be forthcoming until CEFM is able
to operate efficiently using its own resources.

In addition tc the donors mentioned above, the
World Bank, Denmark, Portugal, the EEC., Finland,
Sweden, Japan, Canada, Belgium, the Netherlands.
African Development Bank, UNDP, and Aus=<ria are
expected to ccntinue to assist CFM.

The GOM and CFM are committed to improving CEFM’s
capacity to maintain and utilize its locomotives.
GOM policy is that CFM will pay for itself. Its
legal structures and the prospect that it can
become a major foreign exchange earner make this a
credible medium-term goal. If CFM°s operational
efficiency responds as expected to RRSS and the
other donor programs now in place, CFM will be
making an overall profit by 1997, according to our
financial analysis. Variable costs will be
covered by 1991 (international traffic) and 1985
(local traffic). If CFM administers well the 40
percent of its foreign exchange earnings that it
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retains, it will, by the year 2000, be able to pay
for the spares and skilled labor (expatriate and
local) it requires. Until CFM achieves financial
self-sufficiency, the shortfall will be covered by
donor assistance. Mozambique's long-term
cependence on foreign aid has been discussed at
several Consultative Group meeting and is analyzed
irn detail in USAID's Country Program Strazegic
lan. The proposed strategy of assisting CFM to
become financially viable while phasing down donor
2ssistance has been generally accepted by the

donor community and by A.I.D.

Given recent positive developments toward a
negotiated peace settlement, the danger of
destruction of locomotives by sabotage is expected
to recede by the time the locomotives are
commissioned in late 1982 or early 1993. If this
does not occur, CFM will armor-plate the
locomotives, as has already been done for some of
the units on the Beira and Nacala lines. The
Eresent cost of this is $30,000 per locomotive;
Iy project locomotives these costs could be berne

by the project.

The project is adding ten units to the existing
fieet of 59 locomotives. CFM is familiar with the
technology and has the basic structure and skills
necessary to maintain such locomotives, although
not at optimal efficiency. While recent
availability and utilization rates have been low,
losses due to negligence or human error are rare.
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By agreeing ta and then meeting some of the
conditions of the Beira Transport corridor
Project, CFM has demonstrated its serilous
commitment £o reform.  These congltlons include
Lhe promulgation of ledgrslatbive measures

X
astal-lisning OFM as an autonomous entity, tariff
adjustments, investment criteria, and erficiency
improvements.  The end rasult of an intelligent
reform procram would be a raitlread that maintains
and operates its equipment efrectively. USAID's
analysis indicates that the political will,
progpect far external assistance, and opportunity
fur profit wiil conspire to make CFM effective

within the next ten to fiftesn years.
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REPUBLICA POPULAR DE MOCAMBIOUE

DIRECCAO NACIONAL DOS PORTOS E CAMINHOS DE FERRO
CoPrv e et e r -7

YOUR EXCELLENCY
THE AMBASSADOR OF THE UNITED STATES

OF AMERICA
MAPUTO
- | .
SUA REFERENCIA SUA COMUNICAGAO DR NOSSA REFERENCIA DATA

. 237/DNPCF-GAB/89 2/08/19¢
ASSUNTO : .

1 = I have the honnour to submit to Your Excellency the annexed report
related with the needs of new diesel main line locomotives for CFM.

A priority of 45 new locomotives is envisaged for 1991, and as can be
observed in the corclusion the calculations ware made taking in
account a careffull aproach on traffic forecasts, availability of"
locemotives, and oparational efficiency.

2 - Till this moment CFM contacts for new locomotives are:

(i) S Genera. :Z.ectric locomotives will be funded by Japan (the
delivery time expected is middle 1990)

(ii) the GPRM sent a letter to Caisse Central (France) requesting a
soft loan to purchase 15 ALSTHOM locomotives.

(iii) Canada seems insterested to supply 10 locomotives but not yet
gave an official decision.

(iv) CFM is also vcontlcting Japan through the Ministry of
Cooperation for a possible future new supply.

3 - Taking in consideration the urgent need of new main line diesel
locomotives for CFM, I am requesting Your Excellency of a USA grant to
supply 15 locomotives. This amount it is also considered a minimum to
introduce a new type of equipment.

Highest Consideration

NATIONAL DIRECTOR OF PORTS AND RAILWAYS

BEST AVAILABLE CCFY F.FERREIRA MENDES
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ACTION: AIDSS INFO: AMB DCM
V1CZCT00409

PP RUEHTO

LI RUEEC #4778/01 1802140 P

INR UOUUU 7728

P 1021387 APR 90

M SECSTATE ¥ASEDC

TO RUE3ITO/AMEMBASSY MAPUTO PRIORITY 3541
RUFTESE/AMEMBASSY ®ARARE PRIORITY 2961

INFO RUTHNR/AMEMBASSY NAIRORI PRIORITY 2148
RUTHMB/AMIMEASSY MEABANE PRIORITY 5219

2T

UNCLAS SECTION 01 OF 22 STATE 114778

AIDAC NAIROBI FOR REDSO/ESA, MBABANE FOR RIA

¥.0, 1235€s N/A
TAGS:
SUFJECT: MOZAMBIQUE REGIONAL RAIL SYSTEMS subpc ‘
(65U=-UZ47) SUBPROJECT AMENDMENT | -
|
REF: (A) MAPUTO 226707 (R) 89 MAPUTO 092969
1. INFORMAL BURFAU COMMENTS ON MOZAMBIQUE REGIONAL RIL
SYSTEMS SUPPORT SUBPROJECT AMENDMENT PRYFARATION
FROPCSAL (REF® A) FOLLOW IN PARAGRAPHS 2-¢ EELOW. SINCE
MOZAMRBIQUE IS SUCHE CRITICAL LINK IN THE RESIONAL SYSTEM,
IUDEAU FTLIVFES THAT NO¥W IS THE TIME TO APPROACH TEE
TEVFLOPMENT AND STRINGTHTYNING OF CFM IN A COMPRERENSIVE
“AMNFR, WEILE WE DON’T TEINK TZAT TRIS WILL RE
COMPLFTELY THONGET OUT DURING TRE DESIGN OF TEIS
AMENDMENT, WE DO EXPTCT THIS EFFORT TO PUT FORTE A PLAN
C? ACTICN WHICH IS CCNDITIONED TO LOCOMOTIVE
FROCYRTMENT., TO ACRIEVE AN ECONOMICALLY AND
CEERATIONALLY EFFICIENT C™, A COMPREHENSIVE PLANNING
TXFRCISE IS NRCESSARY. THIS EXERCISE WOULD IDENTIFY
INSTITUTIONAT, STRUCTURAL AND PEYSICAL PROBLEMS;
ITINTIFY A STRATEIY AND COURS® OF ACTION TO REMEDY THOSE
PRCFLEMS; IDENTIFY TXISTING SOURCES OF U.S. AND OTEER
TONOR ASSISTANCE; AND PLAN HUOW TO ADDRESS THE

REIMAINLEZR, TO ADDRESS THIS POINT, THE MISSION MAY WISH
TO CONSITER THAT A PLANNING ACTIVITY RBE INCLUDED AS PART
CF PROJFCT (AMENIMENT) IMPLEMENTATION,

Z. DFLEGATION OF AUTHORITY NO. 424 REQUIRES THAT THE:
REGIONAL AA TAKE INTO ASCOUNT TEE MISSION DIRECTOR’S
CFETIFICATION CF 511(E)." TFIS AUTHORITY CANNOT 3BE
RETELRGATED. TO OPERATIONALIZE THIS THE REVISED PROJECT
PATER, INCLUDING 611(E) CFRTIFICATION, SHOULD BE :
SURMITTED TO AIN/W TO TNABLFT US TO PROCESS AN ACTION
MEMORANDUM FOR TEE ACTING AA/AFR, A CABLED SUMMARY IS.
NOT SUFFICIENT TO SUPPORT THIS ACTION. TO AVOID
SPLITTING RFSPONSIBILITY FOR PP AMENDMENT REVIEW AND
APPRCVAL, TRF PP AMENDMENT SHOULD THERFFORE EE APPROVED
IN AIT/¥. GIVEN AID/¥ PTRSONNEL CONSTRAINTS, THAT

1/2 UNCLASSIFIED . STATE 114778/01
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SUFMISSION SEQULD RE ACCCYPANIED BY A CONCURRINCE WITE
TEE 611(E) CERTIFICATION FROM REDSO/ESA USDEH.

3. TUSAID/MOZAMBIQUE AND SARP/SARARE MAY WISE TO
CONSIDER INCLUTINT IN TEIS PP AMENDMENT, NECESSARY FUNTDS
INCRTAST FCR COST OVIRRUNS OF SPARE PARTS TO BEX PROCURED
INTER CRIGINAL PROJECT UNRELATED TO TEE LOCOMOTIVE
FECCUREMENT, IF TIMING ON PROVISION OF TECHNICAL
ASSISTANCE PERMITS.

4, THY FOLLOWING QUESTIONS AROSE IN OUR REVIEV OF REF A
ANI SHOULD BE COVERED [N PP AMINDMENT:

A. TEMANT., WRAT ART TRE DEMAND PATTEZRN CHANGES
ASSCCIATED WITHE TEE® REVISED TRAFFIC ASSESSMENTS? IS
ROUTNG OF ZIMPARWE COMMODITIY¥S THROUGH SOUTE AFRICA DUE
TO CFM ACX OF LOCOMOTIVES, C¥M LACK OF WAGONS,
MANAGEMENT PROBLEMS, OR CIVIL STRIFPE AND RESULTANT
UNCERTAINTLES? WY UNDIZRSTAND INFORMALLY FROM WORLD BANK
TAFF THAT NRZ DEPENDENCT ON UP TO 1703 WAGONS FROM
SOUTE AFRICA PLAYS AN IMPORTANT ROLE IN DECISION 70
RCUTE TRATNS AND COMMODITIFS TEROUGE DURBAN, SHOULD THE
MISSION CONSIDWR MOVING FORWARD WITH COMPLEMENTARY WAGON
PROCUREIMINT? IS TEE RELATIONSEIP SO DIRECT BITWEEN THE
INCITASE IN FREIGET TRAFFIC AND NETD FOR LOCOMOTIVE
FOWIR TEAT AN EQUAL PEIRCENTAGE INCREASE IS REQUIRED IN
T¥I NUMBE® OF LOCOMOTIVES? IO THE CONSERVATIVE FIGURES
FOR TRAFFIC DEMAND FCRECASTS CF SATCC AND WORLD RANK
STUDIES CIFFER FROM ONT ANOTEER? IF SO WEY? WHAT
ASSUMPTIONS ARE MADE ABOUT OTHER RAILROAD COMPANY
CAFACLTIES AND HOW WILL THIS AFFECT CFM TRANSPORT DEMAND

DPATA? IN SEORT, IT APPEARS IN PARA 22 THAT TEF CFM WILL
MTIT ]TS NTED FOR LOCOS (ARQOUT 397-10S) BY 1595 WITH OUR
CONTRIBUTICN, ASSUMING A 24 EOUR WCRKXING DAY, 3UT THE
FPA WILL NTZD TO PRESENT 70W TRIS NUMBER WAS ARRIVED AT
AS VELL as DISCUSS TEE OTEER CONSTRAINTS TO AN EFFICIENT
CF¥ CFZIRATION THAT PROVISION OF LOCOS ALONE WILL NOT
SOLVE. MISSION ALSO MAY WISH TO CONSIDER THE VWAGON
SITUATION IN PPA.

B, STRENGTHEENING MAINTENANCE ADMINISTRATION,
MAYAGEMENT, OPERATIONAL FOLICIES AND PROCEDURES TO
INCRFASF SFFICIEINT USL OF PHYSICAL CAPACITY. HOW DOIS
C¥™ MEASURT UP TO CTAER RAIL TRANSPORT SYSTEMS IN TERMS
OF IMPROVING ITS MAINTENANCF AND RAIL MANAGEMENT
SYSTEM? TFIS QUESTION IELATES TO A CONCERN TEAT OUR
APFROACE TO CFM DEVEILOPMENT AND TRANSFORMATION MAY B2
TOC PIECF=-MFAL} I.F., MAINTENANCE AND SPARE PARTS IN
PEASE OVF LOCOMOTIVE PROCUREMENT IN PEASE TWO., WHEN
W1lL WE EEGIN TO WOR®Y ABOUT THEEF WHOLS RAILROAD,
INCLUDING ITS ORGANIZATIONAL AND PINANCIAL STRUCTURE,

1/2 UNCLASSIPIED , STATE 114778/01
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PERSONNEL UPGRADING, MANAGEMENT IMPROVEMENTS, UPGRATING
OP FRATIONS, TARRIFF 'REVISIONS, BTC? WE WONDER AT THIS
Rupus Tohs UL AT TTOL Ao

g 3 A NNING ACTIVITY TEF EVENTUAL
OUTPUT OF WHEICE WOULD RF TO PRODUCE A COMPREEENSIVE PLAN

FOR THI OVERALL IMPROVEMINT OF CF™, 1IN THE MEANTIME THE
PPA STQULD ADDRESS TBE ISSUTS QUTSIDE TEE SCOPT OF TEE
PROJECT AS BEST IT CAN: E.G., WEAT ARE OTEER DONOR
PROGRAMS PROVILDING? HOW ARE THEI LONG TERM
SUSTATNATILITY QUESTIONS BEING ADDRESSED (TRAINING,
MANAGEMINT ADMINISTRATIVE REFORMS POLICY DIALOGUZ)?

IN THE END, THE PPA SBOULD LAYOUT A STRATEGY TO GEZT A
LONG TERM SUSTAINAELE SOLUTION IN PLACE,

C. TEXI PP AMENDMEVT’S ANALYSES SHOULD INCLUDE A BRIEF
DISCUSSION OF FOW MACRO LEVTL FINANCIAL, ECONOMIC AND
INSTITUTIONAL ENVIRONMENT AND POLICIES AFFECT THE
PROJECT. THE 9ISSION MAY WISE TO INCLUDE SUGGESTICNS
FOR PARALLFTL DIALORTF CN MANAGEMENT, ADMINISTRATIVE AND
POLICY ACTIONS TO FACILITATT OSTAINING FULL BENEFITS
¥RCY TZE INVESTMINTS IN INCREASEL PRYSICAL CAPACITY AT
TEIS TIME, OR UNDERTAXE TZI1S AS FART OF A PLANNING
ACTIVITY, ABOVE.

D. ANALYSES OF PROJECT 2ENEF TS. WILL DESIGN TEAM
ASSUME THAT LEVSL OF SERVICE (PARA 27) REMAINS CONSTANT

FOR TARIFF, TRANSIT TIME AND RELIABILITY? -SOME
SFNSITIVITY ANALYS®S MIGET BE USEFUL IF THEY CAN BE
PERFORMED ON A TIMWLY RBASIS. 1IF NOT, SOME SEOULD FORM
FART OF TYE FUTURE PLANNING ACTIVITY. WILL SHIPPERS
TAY®Y TET RISK ON THE SHORTW®R CFM ROUTES RATHER TEAN
SOUTH AFRICA? TFINANCIAL ANALYSES INDICATE THEY VILL
UNCER CERTAIN CONDITIONS RFLATED TO RAILROAD MANAGEMENT
AND CAFACITY, BUT, THES®™ SEQULD BE SPELLED OUT.

BEST AVAILAELE COFY

F, "OTEER DONORS. MOZAMZIQUT SYSTEM IS RECEIVING
CONSIDTRABLE HFLP FROM DONORS. VWEAT ARE DONORS
PROVIDI?G IN TTRMS OF TECYNICAL ASSISTANCE, EQUIPMENT
ANT RECURRENT COSTS FOR RAIL TRANSFORT SECTOR AND
FARALLIL PORT AND OTBER FACILITIES (BROADLY DEFINED)?

F. PROCUREMENT:

(1) TYE PP TEAM SFQULD ENSURE THAT TYE PP AMENDMENT
PRCVILCES FULL FINANCING POR ADEQUATE SPARE PARTS FOR THE
LOCOMOTIVIS; THE PROPOSEC DOLS 2 MILLION LINI ITEM FOR
SPARES AND TA COMBINED SFEMS LQV.

(2) REF. A, PARA 32, STATES THAT THE RCMO WILL PREPARE
TEE PITDING DOCUMENTS., A MAJOR CONCLUSION OF THE
USAID/LAR COMMENTS ON THT TAZARA PRQCUREMENT CONCERNED
TRE IMPFORTANCE OF WAVING EXPERT TA (STV ENGINEZRS IN
TESIR CASE) ASSISTING AT EVERY STAGE OF THE PROCUREMENT
PROCESS, VEICE WOULD INCLUDF PREPARATION OF BIDDING
DOCUMENTATION AS WTLL AS ASSISTING THE PURCHASER IN
NEGOTIATIONS. GIVEN THE TECHNICAL COMPLEXITY OF
LOCOMOTIVFE PROCUREMENT AND THE LIXELIBOOD OF SERIOUS

2/2 UNCLASSITIED STATE 114778/02
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PROTESTS TO "AID/V IF THERF ARE ANY DITFPICULTIES, IT IS
ESSENTIAL THAT THE PROJECT PROVIDE FOR TE® SAME DEGREE
OF TA IN THE PROCUREMENT EERE, (SEE AID/W COMMENT ON
TEY LAST SARP PIRS ON THIS POINT.)

(3) THBF MISSION SHOULD EKSURE THAT SUFFICIENT FUNDS ARE
OBLIGATEID TO COVER THT ENTIRF PROCUREMENT BY TEE TIME
THE CONTRACT WILL BE SIGNED IF NOT EARLIER. 1IT IS
EI1GELY UNLIKELY TEAT A MANUFACTURER WILL SIGN A CONTRACT
CR COMMINC® MANUTACTURE REFCRE FINANCING IS SECURELY 1IN
FLACE. WLL TYE PLAN TO OBRLIGATE THE SECOND DOLS 10
MILLION IN FY 1991 ACCOMPLISE TEIS?

§, ¥F REIGRET TO INFORM YOU TYAT BECAUSE OF THE 611(E)
STUATION, THE PP AMENDMENT MUST BE AUTHCRIZED IN
ALD/W, EAGLEBURGER

BT

#4778

NN NN

2/2 UNCLASSIFIED STATE ~114778/02



K ANNEX C

ECONOMIZ ANALYSIS - TRAFFIC FROJECTIONS

ras-lIo Srolections are one of The most important componsEots 1o

“he getermination o+ locomctilive redaulremsnts. The numoss o

rrelont locomotlives reeged $0r & particelar vear 1s almost
CIFEITiv LD SJportions: to bhe cé-rage of Ffreiont traffloc ocoziectsg
for tnat vear. This Annes focuses on traffic projsctions theougn
1555 and 2000. Annex D translates these traffic projectisns into
lzocomoftive ~=gquirements.

ine traftfic projections used 1n this FF amenoment ars a- wu-.date
ana 1mprovement of the original tratfic projections of trs

t Faper which were based on SATCC projections. & wesakrass
o+ trme SATCC projections 1s that they do not inzlude the | srv

zigroficant freignt movements originating in or destined +or

Li
e
1]
"
u

Zouth Africa. and movinmg by CFM through Maputo. For =.amzl

[1(]

7S the Scouith African trartfic accounted +or almost & miliion

1

ul

metriz tonz. ar z=lmost &0 per cemt of traffic of the ZFM.
t

¥ problem on the Ressamo Garciz Lair

ell to a low of abocut &SO0O,000 coms Wn

-
]
-+
-+
[N
]
“+

seems to be recovering.

The omission of thne South African traftfic was correctea 1~ the
trat+ic projections used for the FPF amendmernt bas=d on
information provided by CFM om the historic tratfic data. Thess
g0 pack to the year 1973, and sefore the time ot transport system
disruptions associated with independence. As such, the historic
tratfic data give a good indication of what the traffic levels
might be after the trangport corridors reach "normal" levels of

utilization.
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Discussions were alsa hela with CFM officials familiar with
historic tratfic catterns, and with changes i1n the type and mix
ot commodities that arse candidates for transport by CFM. &
Tymlo&Ll 2rampla of

mange 1n the mix of commogitiss 1s the

2mentT o+ bulby f2rro-chrome Or-2 producsed by Zimbabws by tha

CONZiZEral.y 1252 Suiky ferro—chroms allov. ARother sigrificant
charmge im Lras+sls oattern was caused Dy the exhaustion, 1n 1374
of the 1ron ore TLns in Swaziland tnat once to producss a million
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icst trat+ic,. however, h2s been partizlly besn

replazsd ty CSal +r-2m N2w mines, growing sugjar producticon, and

i

Figures 1, Z, 3, 2nd 4 snow the nistoric fre1ant tratfic levels

.F
3% and updates of the projecticns of

|
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-0

1"
trafiic levels for- the years 1990, 1995 ana 2000 for the CFM(S),
« and CFM(f) rail lines, and for total traffic. The data

1gurss give both national and i1nternational traf

P fic
Leteiled gata giving the countries of origirm and destination of

the traftfic are cressnted 1n Table 1.
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flow of zetrelsum products by epipeline. Included, howev
i

n

way s2rvice'" (ORS) traffic consistirng of materials nesded
by the railroads for construction and maintenance, ana
transoorted by service trains. The exact levels of ORS tratfic
ars not known, but during normal years, i.e..-excludlng years
when there is heavy rehabilitation, ORS is assumed to account for

about S per cent of total tra++fic.

The historic traffic data vividly depict the drastic drop in
traffic on all lines starting between 1973 and 1975. For
wample, in 1973 the CFM carried a total of 17.5 million tons of

international (8% per cent) and F.1 million tons of national (15

per cent) freight traffic. ‘The decline halted for a few years
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whd 1978.  During that vear about &£.7 millicn tons (77 per

of international arz 2.0 millior -worms 27 per centi: of

nal +reignrnt trafflc ~2re CAarrisd. Trz stz=sg gezline startec
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¥ 196,000 tons for 1984, the tra+f+ic increased steadily o
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OO tons in 19689. Tne CFM(S: is also showina imorovemert.
n

r+ic 1ncreased to

s
a level of 2,520,000 tons 1n 1%8S t
L0000 tons in 1989. Tre CFMING line
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ic in Figqures 1, 2, Z. and 4 was projected tor a scenaric

on the +following assumptions:
1) By 1993, attacks an all rail lines will have ceased.

This assumption implies that regular Z4-hour service will be

pessible on the lines by 1993;
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[ S}
e
—
s
f

arrildeors =.zept possibly the Sena line are aopen by

the year Z0O00;

Ty CFM = =fficiency will have besn raised so that 1t 1= ab.=
o comoete effectivelyv wilth the rzad tramsoort aFrd fhe SOute

4, The nuainber of locomotlvsSs owneI by the Matlormal Rallwaw
ot Zlméabwe wWll be sutficient toc handle the tramsit trat+fl
+rom Zaire, -ambla, and Malawi.  In addition. the NRZ will
have ensugh Tractive power to tramsport 1ts own considerable

imEort and export trattic.

If one or more of thess assumptions are not fulfilled., 1t may
take longer than projected for traftic o the CFM system to reach

the forecast trafttic levels.

Assumption 4 Tmerits some siaboration. Zimbabwe is locatea at the
feart ot the SADCC region and the NRZI therefors plavs a ksy role

o ports +or the lanmclocrea member SADCC

im providing &

(§]
— M
mn
11
[

c
zountrizs, s well as Zaire. Even products from gistant
tountries, ss=p2cislly the imports of Burardl. Rwanda. and Lganda.
trans.t through Zimbabwe. from June 1723 ta June 1989, the NRZ

carrigd 709,000 tons of transit traffi +rom other SADCC
countries. This amounts to 18 per cernt ot Zaire ' s, =& per cent
ot Zambia's, and &3 ber cént ot Malawi s total overseas import
and export traffic. In addition. the NRZ carried Z.45%,200 tons
of Zimbabwe s own import and export traf+ic. In total,
therefore, tne NRZI provides a very substantial! proportion of
tratfic that could be diverted through Mozambique ports via CFM.
Analysis has shown that, even with the openlnd of other corridors
such as Nacala and Lobito, there will be a net gain in transit
traffic through Zimbabwe. Traffic from Malawi will, of course,
decline because of its easy access to the sea via the Nacala
lin2. But the percentage of Zairian and Zambian traffic will
increase.
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traction. This is brought about by the fact that the MFRIZ has too
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many locomotives T ~= wnreliavis and that rep
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TS Zampla wers® wit—drawn last year forcin

et

“artunatsiv. the

czomotive snortage 1in Zimbabwe may soon abaﬁe.
The UW3RID regicnal orogram. under the World Bank Railroads |
proyect for Zimbabwe 1s planninmg & project that will prowvide,
inter alia, about °Z main line locomotives for the MNatiocnal

Failwavs of Zimbabwe,

fratfic was projectcad for the wvears 1 S, and ZO00 o

coumtry of origin for each of thz three ma:or OFM limes: CFMIS),

=0

U
b3
o
n
DU
-t

CFM(CZY, and CFM{N). Traft
r

CFM(3) = The natioral traffic was projected by continuing t

average two per cenmt annual growth manifested over the 1783
1989 time period. Traffic Ffrom Zimbacwe for the year 1%%3 was
derived from the SATCC projection for total traffic through
Mozambigque ports, and from information on the split betwgen E=sira
(49 per cent) and Maputo (51 per cent) estimated by Netherlands
Economic Institute (NEI) transport model. This route allocation
model uses generalized transport costs - these costs include

tariffs for rail, port, and sea voyage as well as inventary

BEST AVAILABLE COFY



ARnes O é Traffic Frolections

holding costs anc costs of losses from spoilage and pilferage -
to estimate the shipper s choice of route. SATCO estimates that.

by 1555, a total of 1,443,000 metric tons will cross the

Mozambidue boroer. The allocaticn for Maputo is therefore .31
1,845,000 = 728,300 tons. The projection tor the vear IZO0G0 was

DotalrnsI from & 3ingple straight line projection.

Tl

The CFM Cratfic enperits Zelisve that the best procedure fo-
proiecting the freichit tratsc o4 South Africa 1s to asswns that,
oy 15%95. the CFM will be able to resstablisn the 1981 traf-sic
level. This appears to be a reasonable assumption., Howeve-., to

Jquara sgainst an overi:y optimistic forecast, w2 d2cided tc move

the date up to the vear Z0O0G, nus, our projection +or the year

000 for traftic from or to South Africa 1s I,0Z23,700 tone, the
ievel achieved bv the CFM{S) in 1981. The traffic levels <or the

v2ars 1770 and 1953 were derived using linsar interpolatior.

Trafflic for Swaziland was derived using the same metnod as for

South Africa. Historic tratfic data suggest that EBotswarsz

traffiz will remain at very low levels.

as projected wsing the same procsdurs

-

w
outlin=c above. e:cept that the route split percentags waz 47

Malawl traffic throughb Beira was assumed to gradually droc to
zero by the year 2000Q: &ll1 Malawi traffic is assumed to +ficw via
the Nacala and Northern corridor by that vear. It shouid &=
rocted that, as mentioned above., the Sena line 1s not assumed to
b2 open to international tratfic before the year 2000, Zambia
traffic through Beira is also assumed to drop to zero by tre year
2000 because of the opening of the Lobito corridor. By that year

Zambian cargo will move via the Lobito or Tazara rail line.

BEST AVAILAELE COPY
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1

CFMIN) = The w=sar ZOOO trafsic level of Malawl is ascsumed as= the

-
sum 0Of the 1581 t
n

ratfic trrough EBeira (435,000 tons) via the then
open Sena lime and Nacalia (225,100 tons! whizh was operating
relatlvely efriziently at that time. Witr Sena Sioszeg, Natalas iz
S.ofar the olIssst port to sowther- Malawl.,

TOTAL TRAFFIC - Total traffic was derives as the sum of the

e annmual growth rats

ror total am mational tracfic dari;g ths 19906 - " 103
iz ¥.1 and S.o0 Ter cent respectively. T-2s2 growth rates are pnot

"slder.mg that the gain in braffic gomes mostly from

from traffic routed throuwsh Souitn A€

sicn

N
tranmspos-t and ook from qrowtn i tre regiormail economy. Rklso,. o

1 . 1t should be notsag that tne gecline in
and mational traffic amounted to 14 and 11 per ce2nt vespectively
duraing the 17381 - 1938 time periogd. -

COMEFARISON WITH= STHER FORECASTS

Table 2 shows projections of tratfic made by SATCC and the World

Bank. Comgarison with USAI0D s proszectiors illustrates the
glffizuliy of making forecasts. ror the vear 2003, the total
projection of SATCC' s 9,351,000 tons compar2s well with LSAID s
forecast of 7,725,000 toms.  But individual estimates airffer
substantially, In general, SATCC is too iow In their =2stimates

ons rather than US&ID-

r

of traffic through Mapute - 4.3 million
6.4 million ton=z= because SATCC excludes South Africa traffic -
and too high for traffic through Beira - their estimate of 4.1
million taons versus USAID s of £.4 millicn tonms. EATEC total
traffic for Beira is high because of SATLI s high national
traffic estimate —-- 3.3 wnillion tons versus USAID's 1.Z&6 million
tons (historic data shows that natisnal traffic through Beira
reached a maximum of 1.8 million tons in 1973). Tratfic for

Nacala is ceonsistent in the USAID and S3ATCC projections.

BEST AVAILABLE CCFY



Annex C

Thne World BRank

Tratfic Frojections

in their Beira corridor study uses pasic SATCC

projections, but makes various adjustments in traffic and flows.
I- age=neral, +or the year 1°%& (the Bank did not project for the
v=ar 2000y their total forecast 1s highh - B.7 miiliorn noms vs
ZZAallis T omiilion tons. Triz 1z mainly causeag by thezr nign
zstimate of Ltrat+ic througr Magputo - s.&6 miilicn tons vs USAID =
4.5 millicn tons. Trhe torecasts for the ctiner Lwo ports agree
rE=asOnaTly weill with WSAID =.

_s2 of time higher proisctions mad=2 by the Werlo Banmk will tend t©
imcrease the number of loccomztives required for the CFM,.

BEST AVAILABLE CCPY
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TABLE 2

OSAID PROJECTIONS CONPARED WITH SATCC AND WORLD BANK PROJECTIONS (compproj.ukl)

$ATCC PROJECTIONS USAID PROJ. g DIFFRRRNCI
SATCC PROJECTIONS 1990 1992 1995 2000 a0
CIN (Total)
Total 5293.0 4430 9391.0 9735.0 KL
National 3422.0 03,0 51130 2976.0 -15.48
CIN(S)
Total 2244.0 2.0 4356.0 5440.0 0.8
fatiosal 1150.0 1600.0  1900.9 150. 0 -20.7%
Cru(C)
Total 2105.0 1602.0  4107.0 203.0 4158
National 2065.0 2530 3292.0 1260.0 61,18
cru(n)
fotal M40 8.0 928.0 892.0 .98
Tational 201.0 500 5810 209.0 -64.08
0S4ID PROJ.
001 PROJECTIONS 1992 1998 1995
cr fotal §184.0  8701.0 1000.0 -19.58
CIIS)  Total SMLO 65040 1818.0 -21.08
CI(C)  Total 1186.0 11510 1600.0 18.38
CRIN) Total 1.0 300.0 5.0 -18.38
Source:

SATCC - ) Scemario Bodel for Goods Transport Demand ia the SADCC
Region: A preseatation of the Model aand Naia Results;® SATCC,
Septesber 19088,

Forld Baak - “Nosambique Tragsport Corridor Project,’ World Baak
[atersal Docameat 7709-M0Z, July 18, 1809.



APPENDIX D - TECHNICAL ANALYSIS
Determining Mozambique Railways (CFM)
Locomotive Requirements

1.0 The Need for Locomotives

The basis for determining the number of locomotives is how many
trains must be kept in operation to meet the local and
international traffic demand. To achieve this the model must
first compute the amount of freight traffic that a single train
can move under continuous operation in a given time reference
period. Since traffic data are compiled on an annual basis, and
to balance out seasonal variations in traffic patterns, this
reference period is generally taken to be one year. The annual
rtraffic demand is then divided by the capacity of a single train
to project the required number of trains. For the CFM system,
each rail line must be considered independently in order to
account for various operational constraints. Thus, each rail
line, Ressano Garcia, Goba, Machipanda, etc., will have an
optimum number of locomotives required to meet its own traffic
and operational characteristics.

1.1 Previous Application of the Model

CFM, with the assistance of Rail India Technical and Economic
Services (RITES), has identified the most significant factors
and variables of the model and applied them to the entire CFM
system. While the format of the model 'is generally acceptable,
the traffic forecasts and operating coefficients have been
superceeded by more recent studies.

The World Bank adapted this model in their Appraisal Report for
the Beira Corridor project. While they looked in depth
primarily at the Beira Corridor, they did an analysis of the
entire CFM system to determine the overall requirements and
optimum placement of the locomotives within the system. The
results of the Beira Corridor study reflect directly the choice
of traffic demands and scenarios for available traffic corridors
within SADCC member states.

On closer study, there were found to be internal inconsistencies
in the World Bank model between the results and the operating
coefficients used. For instance, while loadability and operating
allowance factors (discussed under 1.3 below) are provided for
in the discussion, they are not carried through in the final
calculations. Therefore, the World Bank Report figures and
assumptions are used only as a basis for determining operating
coefficients in this analysis.

1.2 Traffic Projections

Traffic projections are the single most important factor w@thin
the model. A direct relationship exists between the traffic
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demand and the number of locomotives required. For instance, a

ten percent increase in freight traffic will result in a
requirement of ten percent more traction power. Depending upon

operating characteristics, this could result in as many as ten
percent more locomotives. Traffic estimates used in this model
are those developed in the Traffic Projections, Annex C.

| 3 F Reflecting O , | g . :

There are a number of factors that reflect operating and system
constraints that prevent each train from achieving the
theoretical maximum output. The major factors considered in
this model are:

- Passing loop capacity

- Seasonal variations in traffic

- Loadability of wagons to the theoretical capacity

- QOperational efficiency

- Required movement of empty wagons with major traffic flow
- Ratio of average gross to net weight per wagon

- Locomotive availability .

- Maximum trailing loads permitted per locomotive

The operational characteristics of the model are presented both
in a 12-hour and 24-hour working day up to 1995. Under the
12-hour operating rules (imposed for security reasons), terminal
detention, fuelling and servicing of the equipment is included
in the overnight stop.

Passing loop capacity (Pc) is the maximum number of wagons
limited by the passing loop length (or siding) on the line.

Each line is different. 1In some cases, two trains may pass each
other only at specified stations or loops.

Seasonality factor (Sf) shows peak demands for all international
and domestic traffic in the direction of heavier traffic. This
factor is usually only affected by movements of bulk
agricultural produce i.e. cotton, tobacco, coffee and tea.

Traction (NT) is the number of locomotives per train.

Maximum trailing load or tonnage rating (Tr) is the maximum
gross weight the train can assume given the profile
characteristics of the line and other operating constraints.
For the purposes of thi¢ analysis, the tractive effort curve of
a General Electric model U20C locomotive with 20X adhesion was
utilized. This factor reflects the combined effort of the
locomotives under traction above (known as a locomotive
consist).

»
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Surplus loop capacity (Slc) is the ratio of the number of fully
loaded wagons limited by loop capacity to the number of wagons
limited by the tonnage rating. That is: :

Slc = Pc/(Tr/45 tons)
where the maximum weight of a wagon is 45 tons

A value greater than one means that the length of the train is
limited by the traction. In this case, additional traction will
permit additional wagons on each train (up to the loop
capacity). A value less than one indicates excess tractive
effort is applied. It may be possible to reduce the locomotive
consist.

Loadability Factor (Lf) is an indication of the portion of
freight traffic that is limited by volume and not weight. For
example, cotton, tobacco and tea weigh approximately 12 tons per
container as opposed to a payload capacity of 18 tons. The
result is that wagons are not loaded to maximum weight capacity.

Operating allowance (Oa) indicates the inability to run trains
with the ideal composition to satisfy loadability and surplus
loop capacity. CFM, RITES and the World Bank assume an
operating allowance of 20% in their studies.

Constrained empty movement (CE) - if the regular traffic
movement calls for the muvement of empty wagons in the heavier
demand direction, the train composition to weight ratio will be
less than optimum. Due to inefficient use of the wagon fleet,
this factor is estimated to be ten percent; it may be
significantly more if unit trains are considered for sugar or
coal traffiec. :

The combined adjustment factor per train load (Af) is the
product of loadability factor, surplus loop capacity, 1.0 minus
the operating allowance, and 1.0 minus the constrained empty
movements. That is:

Af = (Lf)(Sle)(1.0-0a)(1l.0-CE)

The value of Af may be greater than 1.0 when Slc is

significantly greater than 1.0. This has the effect of pushing
up the average net load per train since all trains are operating
at maximum trailing load and unconstrained by limitations on the

number of wagons.

The ratio'of the averagé gross weight to net weight per wagon is
the Gross/Net load factor (GF). CFM assumes this to be 1.48 for
the entire system.

Average net load per train (NL) is the product of Maximum
trailing load and the adjustment factor per train load divided
by the Gross/Net load per wagon. This value cannot exceed the
result of maximum trailing load divided by Gross/Net load per
wagon since it would result in a a gross train load greater than
the maximum trailing load. If this situation occurs, it
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may prove advisable to increase the traction to take advantage
of additional loop capacity. Expressed as an equation this is:

NL = (Tr)(Af)/GF
where

NL < Tr/GF

The Annual Net Throughput per Train per Day is the product of
the average net load per train by 330 working days per year.

{4 P ;g . Train R .

FPassenger and service train requirements are established by CFM.
The numbers depend upon the security situation and track
rehabilitation programs under way.

Passenger trains currently run intermittently and over short
distances. Prior to the current insurgency problems, CFM had an
extensive passenger service in place. It is the intent to
reestablish this passenger service once the security situation
will permit. Based upon this, the demand for passenger trains
included in this analysis increases steadily until 1995 and
eventually reflects the situation prior to 1980:

Service trains will always be required to perform the routine
and periodic maintenance of the permanent way. During the
planned rehabilitation programs for all of the major rail
corridors, the numbers of service trains required are
substantially higher. Present requirements for service train
locomotives up through 1992 are: Nacala line, five; Machipanda
line, three; Sena line, three; Limpopo line, seven; CFM-S
general, four; and CFM-C general, one. This analysis reflects a
declining demand for service trains between 1990 and 1985.

1.5 CFM I i R . I
TABLE 1. Summary of'CFM Locomotive Requirements
YEAR 1990 1995 2000

- ——— - — D D " e T R N AR WD S D R n S W G G S S - e VS G S M - W - - -
- - o o i v = T TS Tt = R S SR WS e A G Em P M e T T S M R R WD e G R WP VR W VR SR G D ey TSGR A W A =

Locomotive Requirements Considering:

12 Hour 117 - - - -

24 Hour - - 107 - 126
The complete analysis of CFM locomotive requirements is
presented in TABLE 2.

- The analysis is computed on an average daily utilization of
between 75 and 500 kilometers per day for each locomotive
available., By 1995, when 24-hour operations will be possible,
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the minimum usage is 300 kilometers per day. Zimbabwe Railways
currently obtains 400 kilometers per locomotive per day. CFM-S
has the worst performance in kilometers per day per locomotive.
This is due to the short lines running into Swaziland and South
Africa where a significant portion of the locomotive day is
spent in terminal time. Performance on the Limpopo, Machipanda
and Nacala lines is limited by the anticipated average running
speed of 25 kilometers per hour. Improvements to the management
and operations will improve this overall performance. In terms
of annual ton-kilometers per locomotive, all of the CFM lines
will perform between 20 and 90 million tons (refer to Figure 3);
as good or better than other railrocads in Africa. Recent
figures for Kenya, TAZARA and Zambia are 12, 16 and 26 million
tons annually.
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Appendix D 6 Technical Analysis

2 0 Sta f Fxist] CFM I " F1
2.1 g £ D 1 E] ic Fl

CFM s present fleet includes 59 Diesel Electric locomotives.
The age profile of the fleet is such that a minimum of eight
locomotives will be retired by 1995. Table 3 and Table 3A show
the present and planned make-up of the fleet in 1990 and 1995
respectively.

Procurement is currently under way for five GE U20C locomotives
funded by Japan. The French Caisse Central has also agreed to
fund 15 French-built Alsthom locomotives. Canada will provide
ten North American locomotives and Japan may add three in 1991.
If all the procurements take place in the planned time frame,
the CFM fleet will total 94 units by 1992. The addition of ten
locomotives under this Project Amendment will bring the total
fleet to 104 locomotives in 1993.

TABLE 4. Summary of CFM Diesel Electric Locomotive Fleet
Including Planned Procurement
1990 91 92 93 94 95 2000

CFM Holding 61 66 84 94 104 104 96
Normal Attrition - - - - - -9 -
Supplied By: ' .
Japan S 3 - - - - -
France - 15 - - - - -
Canada - - 10 - - - -
Us - - - 10 - - -
TOTAL Fleet 66 84 94 104 104 95 96
Requirement 117 107 126
Deficit 51 12 30

2.2 Use of Steam for CFM Mainline Traction

There are currently 17 steam locomotives in use for mainline
service. All are used on the Beira corridor line in CFM-C. The
current plan is to have all 17 locomotives phased out of service
by 1995. Until that time, they will be used for service,
rehabilitation and passenger trains within the CFM-C system.

TABLE 5. Planned Phase-out of Steam Locompotives

YEAR 1990 91 92 893 94 95

Number In Use 17 16 12 7 2 0
at Year End
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o 3 Availabili L Ueili . ¢ the Dj 1 El .
Fleet

Availability of the Diesel Electric fleet is currently 54
percent. This has remained constant over the past year and is
slightly down from the Regional Rail Systems Support Project
Faper in 1988 of 58 percent. The objective of the Regional
kail System Support project is to increase the availability to
75 percent by 1992. The project has order«d the first lot of
spare parts and equipment to be delivered to Maputo and Beira
workshops. The project is also in final negotiations for a
long-term technical assistance team to support the
adminiistration and operations of the workshops in Maputo.
Beira workshops are supported by a Spanish technical assistance
team that has been in place for more than a year. Because of
the infusion of spare parts, technical assistance and the
rehabilitation of the Beira and Maputo workshops currently in
progress under the RRSS project, availability in the diesel
electric locomotive fleet will improve.

Historical data for main line diesel electric locomotive
availability and utilization is shown in TABLE 6. FIGURE 1
shows historical data for ton-kilometers moved on each of the
three major CFM systems. Utilization has dropped off in recent
years because of daylight operating restrictions and sabotage’
activity. The sound management of motive and operations is
important to optimize the utilization of the locomotive fleet.
This amendment includes short term technical assistance to
review the management and operations department of CFM to
determine how additional USAID inputs can improve the overall
operations of each CFM line. Technical assistance is already
being supplied to CFM-C through the World Bank Beira Corridor
Project which will upgrade the management and operations of the
Machipanda line. Target locomotive performance criteria for
each line for the period 1990 - 2000 are shown in Figures 2 and
3. While this discussion does not specifically cover shunting



Appendix D 8 Technical Analysis

locomotives, it must be noted that if they are not available for
making up trains in the yards, mainline locomotives will be
diverted to this purpose and targets will not be met.

TABLE 6. Historical Average Locomotive Performance

Daily Daily Annual
kms/loco hrs/loco monthly Ton-km
in service in service availability per loco
in use
(kms) (hours) (percent) (millions)
1980 o ToTTTmTTTmmTmTTTTTTmmTn
CFM-S 171 16 85 14.1
1989
CFM-S 51 6.4 55 9.2
CFM-C 104 9.8 52 21.7
CFM-N 25 3.0 51 2.1
Detailed data for CFM-C and CFM-N not available

3 0 Required {opal G ceristi e GEM I .
3.1 Length of Train is Limited bv Vacuum Brakes

Vacuum brakes are the standard for trains operating in
Mozambique and many of the neighboring SADCC States. Due to
inherent limitations of vacuum brake systems, the maximum length
a train can assume is approximately 200 axles. Although NRZ

has operated trains of this length, it requires a high level of
driver skill and experience to avoid damage to couplers and
drawgear delays due to trains separating accidentally. It also
requires a high standard of brake maintenance to achieve the
vacuum necessary at the rear of the train for safe braking. CFM
rules permit maximum trains of 140 axles; this will allow for
trains of 34 wagons plus a brake van.

3.2 CFM Tonpage Ratings

Under the prevalling operational characteristics of CFM, the
trailing load on level ground permitted by limitations of the
vacuum brakes is approximately 1500 tons. The use of unit
trains and improved operating efficiencies can increase this
load to approximately 2000 tons. '

The trailing load that a locomotive can pull, or tonnage rating
of a locomotive, varies according to the gradient of the track.
The steeper the gradient, the lower the trailing load a
locomotive can pull at a constant speed. The type of locomotive
that is suitable for a given terrain is dependent on the
standard of performance required to be met by the locomotive.
The standards of performance required are frequently of the
following categories:
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Maximum axle load of locomotive permissible. This depends
on the standard of track bed, such as base material,
ballast type and depth, and weight and configuration of
rails and sleepers.

Maximum speeds permissible for optimum train loads. This
depends on the condition of the track and the rolling
stock.

Minimum speed for optimum train load to prevent overheating
of the traction motors.

Ambient temperature over the route concerned in which the
locomotive will be operated.

Capacity for starting the maximum trailing load on the
ruling grade. This depends on the resistance of the type
of rolling stock used on the system.

Minimum required equilibrium speed required.

I+t is possible, theoretically, to compute the exact power and
other characteristics of locomotives that would give optimum
results and would ideally suit each type of service and section
of the system. But this would necessitate a large variety of .
locomotives. Even if such large and diverse numbers of
locomotives could be obtained, it would entail too many
different spare parts and maintenance schedules, and prevent
standardization, resulting in very uneconomic operation and
maintenance. It is essential, therefore, to make a choice of
only one or two types of locomotive in any railway system.

313 g Tractive Effori | T R

The amount of power that a locomotive can apply to the wheels
(tractive effort) is limited by the conditions of the rails and
the wheel adhesion. Wheel slippage occurs when too much power
is applied. Locomotives identical except for horsepower outputs
will reach the same tractive effort output, but at different
speeds (see Figure 4). Horsepower increases alone cannot
increase a locomotive tonnage rating. It is often to the
advantage of a small railroad to keep a fleet of smaller
locomotives in order to maximize flexibility and operational
options. The sophistication in locomotive technology also makes
a jump between 2000 and 3000 horsepower that requires
significantly higher skills in maintenance and differently
equipped workshops.

3.4 The Choice of Locomotives for CFM

Given the axle weight limitations in force on the CFM systems,
currently 16 tons, the 2000 horsepower locomotives (GE U20C) in
use by CFM will meet the trailing load and operational
requirements of all the CFM lines (see Figure 5). In some
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instances, on steeper gradients, improved performance can be
achieved by double heading the U20C locomotives and restricting
where passing movements can take place between two trains.

The present CFM fleet of Diesel Electric locomotives consists of
59 GE U20C units of 2150 horsepower each and two British built
AEI units of 1200 horsepower each (refer to TABLE 3 and 3A).
Both performance and the ability to maintain the GE fleet have
proven satisfactory over the past 24 years. CFM can capitalize
on their past experience and training and standardize the fleet
size on 2000 horsepower locomotives.
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Figure 2. Target Locomotive Performance
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ANNEX E
ECONOMIC ANALYSIS-RATE OF RETURN

The FF amendment was designed to provide CFM with the additional
traction and technical assistance needed to ensure efficient
operation of the traction. This assistance will help Mozambique
fultill its role of providing the landlocked SADCC countries with

low cost access to ports.
EBENEFITS

With the project, CFM’'s additional tractive capacity will enable
Mozambique’'s ports to attract its traditional overseas trade from
the SADCC countries now forced to travel lohg distances to South
African ports. The project benefits will be savings in
transport costs resulting from the difference between rail
transport costs over the long South African rout;s and the
shorter routes through Mozambique. These benefits will accrue to

the region.

Economic benefits will also accrue to Mozambique as a result of
better capacity utilization of its rail infrastructure. The
higher utilization will lower the long run marginal costs (LRMC)
of the railroad because the fixed costs of permanent way and
physical facilities are shared by more traffic. The technical
assistance proposed by the amendment will also improve the
efficiency of operation of the railroad. thereby producing

further economic benefits.

As shown below, the regional benefits are more than sufficient to
economically justify the investment in locomotives and technical

assistance proposed by the PF amendment.
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CasTSs

INVESTMENT COSTS ~ Detailed investment costs for the PF amendment

are given 1n the Financial Flan section of the FF Supplement. In
total, the project cost is estimated at US$ ZO million. This
includes ten diesel electric (DE! locomotives of approximately
2000 - EEQO traction HF, technical assistance, special teocols and
testing equipment for the new locomotives, and a two year supply
of maintenance spare parts for the new locomotives. These costs
are in U.S. dollars, and therefore are an adequate approximation

to economic costs.

COST DIFFERENCE BETWEEN MOZAMEBIQUE AND SOUTH AFRICA ROUTES -

There are basically two sets of transport costs: those over the
long routes to South African ports, and those aover the shortér
routes to the ports of Mozambique. Detailed information on rail
transpart costs is difficult to obtain, but these have been ' )
estimated using the unit cost approach in Reference 1: "Folicy

Issues in Financial Strategy: Working Faper No. 3, Traffic

Allocation and Financial Analysis., Railways", presented at the
SADCC Transport Corridors Workshop, Maputo 11 - 14 December,
1989.

Reference 1 derives the long run marginal cost for SADCC
railroads assuming these operate at the efficiency levels
achieved in 1988 by the NRZ railroad system, and for two route
lengths: S00 kilometers and 2000 kilometers. While CFM cannot
achieve the locomotive utilization rates of Zimbabwe’'s GM fleet,
it can do as well or better in other areas, including NRZI's
performance for non-GM locos. For the 500 km route (about
average for traffic destined for a port in Mozambique, as shown
below) the cost is calculated at about $0.05 per ton-km. For the
2000 km route the cost is estimated at $0.03 dollars per ton-km.
Since the average length of haul on SADCC railways for traffic
going to Durban is only 1202 kilometers (see below), we estimate
the LRMC for that length of haul to be about US$ %$0.,04 per

ton-km.
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The LRMC includes the costs of crew, fuel, maintenance (except
fixed cost of maintenance for permanent way), terminal costs, the
variable portion of overhead cbsts, Aand locomotive and wagon
depreciation. Depreciation on permanent way and plant is not
included in the LRMC.

Costs over the2 South African portion of the journey for traffic
going to Durban are considerably lower then the costs through
SADCC countries. The fully allocated cost (including

ceprecis ' tzemznent way end tacilitiez., 2o fixed costs)
for the SATE system are estimated at about $ 0.028 per ton km,
and do not vary much with distance. For SATS, the LRMC is about
70 per cent of the fully allocated cost.‘ LRMC over the SATS
system is therefore about .7 x $0.028 = $0.02 US per ton-km.
Assuming that, on the average, about 5 per cent of the journey
to and from Durban is via the SATS system, the adjusted cost for
the haul to Durban will be .35 x $0.02 + .65 x $0.04 = $0.03T per

ton-km.

I1f{f we assume that tariffs in the future will be cost-based and
will therefore approximate or, more likely, somewhat exceed the
LRMC, the average transport cost per ton over a route to a
Mozambique port will be the average length of haul of 327 kms x
$0.05 = US$ 26.15 per ton. For traffic to Durban, the cost will
be 1202 kms % $0.033 = US$ 79.67 per ton, or almost US$ 14 per
ton more expensive. This calculation shows the marked potential

competitive advantage of the Mozambique ports.

RATE OF RETURN CALCULATION - Table 1 presents the work sheet for

calculating the various elements of the economic analysis. The

weighted average length of haul for traffic going to ports in
Mozambique or to Durban is calculated by dividing the total ton
kms by the total traffic. For example, the total ton-kms if all
international traffic went to Durban is 3,004,000,000 ton-kms per
vear. Total international traffic in 1990 is 2,500,000 tons.

The average weighted (by traffic level) length of haul for
transport through Durban is therefore 1202 kilometers. A similar
calculation for Mozambique yields an average length of haul of

S2F kilometers.
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The productivity in terms of net tons per year for a main line
locomotive is calculated using the following assumptions: The
new locomotives are able to achieve, conservatively, 200
kilometers per day per engine in use (EKM/day in use), the
trailing ioad 1s 1130 gross tons (a weighted average for the 700
tons on the Beira corridor and the 1200 tons for the other
corriders, a conversion factor ot 1.4% to convert from gross to
rne' tons, 265 days working per year, locomotive availability of
75 per cent, a I0 per cent backhaul factor (wagons on the return

trip are only 3I0 per cent loaded), a LRMC to Durban ports of US¢

$0.037 and to Mozambique ports of US$ $0.0S5,

Using the above estimates, the productivity of a locomotive
operating on the Mozambique lines is calculated as (EkM/Day in -
usel)x(Trailing Load)/{Gross/Net Factor)x(Days per
vear)z(Utilization)x(1l + Backhaul Factor) % .5 = 21,168,427 net
ton-kms per year. The final multiplier of .5 ié‘used to account
for the round trip. This adds to the conservatism of the
economic analysis since it can be argued that return trips aree
already accounted for by utilizing an average length of haul,

which factors in the total distance covered throughout the year.

The productivity of a locomotive i1n Mozambique in terms of tons
per year is calculated by dividing the productivity as measured
in ton-kms by the average length of haul, or 21,168,427
ton-kms/S27 kms = 54,014 tons per year. This calculation is
conservative in that 927 is the average weighted length of haul
to Mozambigue ports including the distance traveled in the SADCC
country or Transvaal, and located outside of Mozambique. If we
included only the distance travelled within Mozambique, the
average weighted length of haul would be slightly smaller. This
would increase the annual productivity measured in tons of a

Mozambique locomotive.

From the above it follows that, for every locomotive added to the
CFM, the capacity of the CFM system is expanded by 54,014 tons
per year. The additional locomotive therefore makes it possible

to divert., each year, 40,150 tons from Durban to a Mozambique

REST AVAILAELE COFY
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port. This diversion will occur because, as pointed out earlier,
the Mozambique ports have a cost advantage of about US$ 14 per

ton.

The.annual economic benefits accruing to the region of adding a
locomotive is calculated as {(LRMC to Durban):x(Average length o¥f
haul to Durban) - (LRMC to Moz. ports)x(Average length of haul
to a Moz. port)ix(Tons per Loco per year):x.S = US$ 365,240 per
vear. The factor of one-half is, as indicated above, extremely
caonservative, since ths benefits are already based on the average
length of haul. The reduction does however, reflect the fact
that the benefits perceived by the shippers will vary, and
probably captures hidden costs. The benefits of using some of
the Mozambique lines now are clear, yet many shippers are using
Durban or Richards Bay and many will continue to do so. The
factor of one-—-half is a crude approximation for estimating the

average cost reduction.

The work sheet shows the calculation of the Internal Rate of
Return. The initial investment cost in 1991 is US$ 20,000,000,
The time stream of benefits extends for twenty years, and the
annual benefit for the ten locomotives is 10 x the benefit
contributed by one locomotive, or US$ Z,652,401. The IRR works

out to 17.S per cent.

SENSITIVITY ANALYSIS - The IRR is not sensitive to the traffic

projections. The traffic projections serve only to determine the

need for additional locomotives. The economic analysis assumes
that the additional capacity of each new locomotive will be fully
used to carry traffic that presently is going through Durban.

The benefits of this diversion are a function of the productivity
of each locomotive, and the LRMC of transport by the new

. [ ]
locomotives.

The most sensitive factors affecting the IRR are the EKM/day in
use for the new locomotives (nominally 200 km/day), the
percentage of traffic carried on the backhaul (nominally 30 pef
cent), the availability rate of the locomotives, and the LRMC

over the SADCC routes.
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Increasing the EkM/day in use from 200 to 250 kms/day increases
the IRR to 22.4 per cent. Increasing the backhaul factor from IO
to 40 per cent increases the IRR to 19.1 per cent. And
decreasing the LRMC for rail transport through SADCC from $0.05

to $0.045 US cents per ton-km increases the IRR to 21.2 per cent.

It is believed that the nominal values all of these factors
except., perhaps the LRMC, are conservative. Should all three of
these assume more realistic levels, the IRR would increase to
29.8 per cent. In addition, if the multiplier of one-hal¥f is
dropped from the calculation of project benefits, the IRR under

each scenario the benefits will be significantly higher.
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HORISEllzi ECONONIC ANALYSIS OF DIVERTING RAIL TRAPPIC FROM S. AFRICAN PORYS 10 PORTS IN MOIANBIQUZ
{econd.vk])

One-nay Ore-nay ot Tot
DistanceDistance Ton-kns ton-kns
thru Thru Sout Through Through
1990 traffic don up  Nosambig Africa Nozanbique §. ifrica
(000 tons) {ka) (ka) (nill) (»ill)
NAPOT0
linbabue (Harare) 221 175 52 1193 2021 210.8 460.1
§. Mrica (Middleborg 134 1034 310 81 846 512.1 1131.0
Swasiland (Matsapha) 378 291 87 230 565 86.9 213.6
Botsvana (Gabarone) 0 0 0 1875 1170 0.0 0.0
BRIRL
linbabwe (Harare) W TV 102 605 2027 268.6 900.0
Nalasi (Blantyre) 29 22 ! 849 2587 13.9 744
lanbia (Lusaka) 68 52 16 2013 2839 141.0 193.1
HACALA
Nalavi (Blastyre) 10 ] 2 8 2567 8.1 5.1
tons/year, 1000 2500 1923 m fotal 1308 3004
ivg. lok 523 1202
Annual loco product. (met toa-kms) 28,224,569 Toas loco can baul/year thra Moz 54,014
IT8/Day i3 use 200 kns
Trailing load, Gross 1150 toas,gross
Gross/Met 1.45
Days/year 385 Benefits per loco$365,240 (Rule of one-balf applied)
Jtilization 0.15 .
Backhaul factor 308 % loaded on backbaul
LRYC to Durbaa 0.033
LB¥C to Moz. ports 0.05
{11 cos? 17.5%
1991 (20,000,000)
1992 3,652,401
1993 3,652,401 Table §5: Seasitivity Jaalysis
199¢ 3,652,401
1995 3,852,401 In
1996 3,852,401
1997 3,652,401 [N=120 EN=200 [EN:=300
1958 3,852,401 Backbaul 40% 10.07%  19.10% 29.33%
1999 3,052,401 Backbaul 30% 9.008 17.54% 21.17%
. 000 3,852,401 Backhanl 20% 1.913  15.99% 24.99%
2001 3,652,401
2002 3,652,401 .
2003 3,852,401 inilability
2004 3,652,401 50% 10.53%
2005 3,652,401 55% 12.01%
2006 3,652,401 60% 13.48
2007 3,652,401 65% 14.03%
2000 3,652,401 0% 16.20%
2009 3,852,401
2010 3,652,401
011 3,852,481
n 17.5%
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ANNEX F Financial Analysis

1. PURPOSE

The purpose of this financial analysis 1s to estimate the
fingncial ctosts and benefits to CFM of the proposed plan to
purchase 10 additional UZO-C diesel electric locomotives. In
addition, this analysis includes an assessment of the capability
of CFM to successfully establish a cost-based tariff system as
part of the process of evolving into a self- sustaining
commercial enterprise, requiring & minimum of government support.
The emphasis of this analysis is to evaluate existing CFM systems
and to identify & specific program for improvement which could

form a part of a future technical assistance effort.

2. METHODOLOGY

Estimates of the viability of CFM are based on the cost, revenue
and traffic projections over the ten year evaluation period.
These projections include provisions for cost escalation, rate
increases, productivity improvements and changes in routing of
traffic (i.e., greater use made of the Limpopo line for Zimbabwe

traffic).

3. COST ACCOUNTING PRACTICES

3.1 Adequacy of Data

The cost information obtained from the Caminhos de Ferro de
Mocambique was for the total CFM (Sul). Cost data were available
far the estimation of system average values only, as route cost
data or commodity specific information was not available.

A revaluation of assets has since been undertaken by CFM during
the latter part of 1989, for assets as at 31 December 1988. For

each asset the book value was multipliéd by a factor specified by
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the Ministry of Finance. The onl; major assets not yet recorded
on the books of the CFM are the cost of reconstruction works in

progress.

A problem with the asset valuation system is that each anything
valued in excess of Mt SO00 is considered a capital item. This
amount 15 clearly too low and creates an excessive amount of
eftort expended in undertaking a revaluing effort. Another
problem 1s that assets which have been fully written down,
including many that will eventually have to be replaced, were not

revalued.

Despite the rather rough approach, the revaluation appears to
provide a reasonable estimate of asset values. For example, the
annual depreciation amount for each locomotive is US $ 42,000,
Over a 2S5 year period, this amounts to just over US $ 1 million.

3.2 Commodity Cdstinq

CFM does_not break costs down by commodities, a requirement for
cost based tariff setting, which sets a range of possible tariffs
between the rail long—-term variable costs and the cost of the

competition.

It is possible to roughly estimate commodity specific tariffs
using costs per wagon and dividing by the typical net load of the
commodity. Any additional handling costs for specific
commodities should be identified and added to this movement cost.
For CFM, the calculation is as follows. The 1989 total freight
rail costs for CFM Sul, US $ 13,833,000, are divided by the total
wagon kilometers, 11,422,200, This results in a figure of

us $1.217per wagon kilomgter. The cost per ton kilometer for
various types of commodities can be estimated by dividing the
wagon cost by the net tons loaded, based on the density of each

commodity. Examples are shown in Table 1.
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TABLE i COST PER NET TON KILOMETER
CFM SUL
(US Dollars)

Tons per Wagon Cost per Ton Kilometer
9 L0103

30 L04037

23 . 04840 .

20 06050

= L0B0&7

10 . 12100

These amounts reflect the cost of moving a wagon, over the average
length of haul on CFM Sul. These values should be adjusted
before being applied to future traffic which will likely have
much longer average lengths of haul (with the reopening of the

Limpopo line).

While this method also ignores unique wagon requirements as well
as the empty return ratio and wagon utilization characteristics
for moving particular commodities, it does provide a gquick
estimation of commaodity related costs and could be used for

evaluation of tariff'levels.

The other critical element in a cost-based tariff is the cost of
the competition, which for Mozambique is road and South African
rail services. When evaluating these competitive services, it is
important to consider total distribution costs, from the
perspective of the user. These costs include. transit time,
delays in terminals, probability of loss and damage to lading,

part tariffs and the general reliability of the route.
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The starting point for tariff setting should be the
identification of the range between the rail long-term variable
costs and the cost of the competition. Knowing this range, and
the relative service quality offered by CFM, a good approximation
of the appropriate level for the tariff can be established for

2ach commodity.

CFM, in consultation with the Netherlands Economic Institute, has
already estimated the percentage variable for most cost elements.
While these appear to be reasonable eitimates (the percentage
variable of total cost in 43 percent). these percentages should be
verified through statistical testing during the course of future -

assistance programs.

4. CFM TARIFF STRUCTURE
4.1 National and International . Tariffs

The CFM tariff is based on 14 groups of commodities and is
similar to the tariff used by other railways in the southern
African region. Commodities are generally classified according
to value, with high goods (tariff 1) having the highest rate

value and low value goods (tariff 14) moving at lowest rates.

The rates for international traffic are generally developed on
the same basis as the tariffs of the connecting railway. For
example, the tariffs for the Ressano Garcia line follow the same
pattern as the SATS tarif+f book, the tariff for the Limpopo line

are in accordance with the NRZ tariffs.

These rates'historically.have been developed on an ad valorem
basis. Inecreases have been made generally in accordance with the
increases by connecting railways. No specific studies have been
made for the profitability of individual commodities as a basis
for tariff increases. The tariff for international traffic is
significantly higher than for national traffic and the procedures .

tor amending these tariffs are quite different.
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In order to amend international tariffs, only approval from the
Ministry of Transport is presently sought, although it is not a
legal requirement, and this is nearly automatic. Of course,
there are competitive constraints which dictate the effective
upper limit of increasing international taritfs. Refore amending
national tarifts, however, permission from the National Committees
on Wages and Frices is required. Despite the difficulties
~w.ived, CFM has been granted increases of Z5 percent in July

1990 and 28 percent - . SFFL.

The average revenue per ton kilometer for 1788 is shown in Table

o

-—

TABLE 2 CFM AVERAGE REVENUE IN
METECAIS PER TON KILOMETER
(1988)
System International National
CFM - SuUL 43.24 15.00

source: CFM Commercial Department

To achieve the goal of covering full costs with tariffs, CFM
should identify commodity-specific costs and improve service so
that significant rate increases can be implemented.
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4,2 Cost Allocation

There are two primary tasks involved with the allocation of CFM

costs:
Allocation between the railways and ports;

- ARllocation of the railway portion between passenger and

freight services.

In neither of these situations has a comprehensive study been

conducted to develeop a sound basis for allocation.

The costs within the CFM accounting system are combined for both
the railways and the ports. While some cost items can be
directly attributed to railways or ports, common costs must be
allocated. CFM presently allocates 65 percent of common caosts tao
the railways and 25 percent to the ports. This allocation '

requires empirical confirmation.

The railway costs are further allocated between passenger (20
percent) and freight (70 percent) services. While a detailed
study could not be undertaken by the study team, this
distribution appears to attribute too large a proportion of éosts
to passenger services, which are limited to mixed trains and

periurban areas.

As noted above, costs are also not allocated among commodities.
In order to develop a sound costing system for the purpose of
evaluating and establishing fariff levels, an extensive and
complex system need not be developed. What is needed is a
reasonable estimate of what costs to allocate to what existing
account. This should be based on a series of special studies of
the major service areas (port/rail, passenger/freight). Once
completed the percentages could be updated easily until a major
change in the mix occurred. This system could be a FC - based
system, using commonly understood computer software packages.
Such systems have been successfully undertaken and implemented in

other African countries.
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Future technical assistance should also include capability within
the commercial section, for the specific purpose of liaison with
existing clients and potential customers in order to assess
existing market share and to develop marketing plans for

expansion of CFM’'s share.
S. CFM EFFICIENCY IMPROVEMENTS

Improvement in several areas of CFM have been identified and cost
savings quantified. These cost savings have been incorporated in

CFM cash flow analysis, as described further in this section.
S.1 Wagon Hire Savings

Based on an investigation of actual costs incurred in 1988, the
net wagon hire pavments amounted to nearly Mt 1,@42 million, or
14 percent of total costs. The primary reason for this very
large amount is the excessive time spent by SATS wagons on CFM
property. This is due to a combination of factors, including
inadequate mid-level line management in terminals as well as a
shortage of motive power to move wagons in an expeditious manner.
There needs to be develbped specific routing and movement
instructions, with clear lines of communications and
responsibility, for the expeditious movement of foreign wagons on
the CFM system. With additional motive power on the system, as
well as increased availability of all units, these wagons should

be moved more quickly, thereby reducing the time on CFM.

The new wagon hire system to be implemented by SATS during 1990
is a two—-tier system. A certain number of free days will be
allowed'before a much higher wagon hire charge is levied. The
CFM should identify a clear action plan to move towards keeping
foreign wagon days aon CFM at an absolute minimum, preferably
within the free days limit. The increase of suitable CFM wagons
for movement over foreign railways, mostly by means of
rehabilitation and a higher quality of maintenance, would also

help to reduce the net amount payable for wagon hire.
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5.2 Locomotive Utilization Improvements

For a number of reasons, including lack of managerial discipline,
shortage of spare parts and security restrictions, locomotive

availability is only in the region of 358 percent.

With new locomotives, as well as a more effective maintenance
system and better supply of spare parts, utilization of
locomotives is expected to increase from existing levels of S8
percent to 73 percent. It is likely that the utilization, in
terms of kilometers per day, will also improve with the lifting
of the davylight only travel and with the longer Limpopo line in
full operation, but this has not been included in the savings

calculated below.
5.3 Staff Reductions

The CFM is continuing a program of staff reductions, with the
goal of 25,000 employees from the existing I0,000. This 16
percent reduction has been incorporated in the savings projected

for CFM over the analysis period.

The following efficiency improvements have been incorporated in
this fimancial analysis. Annual savings have been estimated

based on 1988 cost levels:

- a continued reduction in staff levels from 30,000 to 25,000
over the next five years. Estimated annual cost savings of
Mt 390 milliong

- improved locomotivc.utilization, from the existing levels of
58 percent to 75 percent, resulting in the requirement for
fewer locomotives for a given level of traffic, than would
be necessary with the existing fleet. Estimated annual cost

savings of Mt 703 milliong
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- through strict control of wagon distribution and other
procedures in Maputo terminal, reductions of 75 percent in
the wagon hire account amounts payable. Estimated anpual

cost savingg of Mt 1,200 million.

The sum of these annual cost savings is Mt 2,970 million. This
amounts to 24.8 percent of the total costs in 1988 (Mt 11,798
million). In order to reflect the estimated financial impact of
these efficiency improvements, a cumulative efficiency
improvement of 25 percent has been phased in from 1992 through

1996.

6. SCENARIO ANALYSES

6.1 Development of the Spread Sheet Analysis

A projection has been made of CFM traffic, costs and revenues for
a ten year period, and comparisons were made of the finmancial
viability with and without the efficiency improvements. Costs,

revenues and traffic figures were taken for 1989 as the base

year. Frojections of these amounts were made from 1990 to the
year 2000,
6.1.1 Changes to Traffic Patterns

The following are the changes to existing CFM traffic patterns

incorporated in the analysis:

- a gradually increasiqg average length of haul for national
traffic from the present 446 kilometers (1989) to 100

kilometers, which was the experience in 1980;
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- the movement of Zimbabwe traffic is expected to gradually
shift from the Ressano Garcia route to the Limpapo route,

with total use of the Limpopo route by 1995.

Total tonmages and ton kilometers moved over each route were
based on CFM projections and are shown for each year in Tables =

and 4 respectively, on the following page.
6.1.2 Cost and Revenue Increases

CFM’'s costs have increased by 34 percent from 1988 to 1989. The
tables use a high estimate of inflation, 35 percent in 1991, 25
percent in 1992 and 20 percent by 1993, but actual cost increases
experienced by CFM are likely to be slightly lower, since S5
percent of CFM's costs are in foreign currency, and are driven by

South African inflation rates (between 15 and 20 percent).

Cost increases at CFM have been assumed to be 30 percent in 1990,
25 percent in 1991, 20 percent in 1992, 1S5 percent in 19937 and 10

percent thereafter.

Commercial staff at CFM have indicated that the tarit+f increases
from S to 1S percent for international traffic have been approved

for 1990 over the 1989 levels, on each line of CFM Sul, as shown

below:

Fercent Increase
Goba S
Ressano Garcia 10
Limpopo 18

National traffic . =1-
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Faor the years beyond ({990, the rates for international traffic
are assumed to increase at an annual rate of 15 percent. In
15594, as the Limpopo line is expected to be near to full
operation, 1t is expected that the CFM will have mare leverage to
support an increase of 20 percent per vear in its international

rates, in the amounts of 20 percent per year.

Increases in rates for national traffic are estimated at be ZS
percent in 19791, with annual increases of 12 percent to the vyear
2000, The increases in national tariffs are expected to be
somewhat greater than those for international traffic in the
early vyears, as the cost coverage of international traffic is
greater than for national traffic. Over the long term, however,
it is likely that increases for national traffic will lag behind
those for international goods, primarily due to pressure from the

government to keep domestic inflation as low as possible.

6.2 Expense and Revenue Projections

Frojections of expenses and revenues have been made to reflect
ef+ticiencies within the CFM system, the increasing traffic
levels, the changes to routings, inflation estimates and expected
tariff adjustments. The costs have been expressed on a fully
allocated and long term variable basis. The variability
estimates made by CFM, in consultation with Netherlands Economic

Institute, have been incorporated in this analysis.

The base year has been taken as 1989, and total costs of the
system are shown for that year. Changes in costs from the base
year are quantified using the long term variable cost

coefficients multiplied by the changes in ton kilometers.

Revenue forecasts were made by multiplying the tariff rate for
each route by the annual traffic forecast over each route. The
impact of decreasing yield per ton kilometer has beeni
incorporated in the greater proaoportion aof Zimbabwe traffic using
the longer Limpopo route, compared with the existing routing of

Zimbabwe traffic via Ressano Garcia.
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7.

CONCLUSIONS

Financial Analysis

Eased on the analysis incorparated in this report, CFM will

continue to operate in a negative profit position until
a small surplus will be achieved,

increases.

These results are shown in Table .

17297 when

continuing to grow as traffic

TABLE CFM SUL PROJECTED FINANCIAL POSITION
(US Dollars - thousands)
Surplus

Year Costs Revenue With Without

Savings Savings
1989 12,833 ?.9591 -4,242 -4 ,242
1990 18,5435 11,530 -7,015 -7.015
1991 27,826 17,492 -10,334 -10,334
1992 8,418 29,33 -13,081 -15,1032
1993 50,9536 35,331 -15,205 -20,976
1994 2,829 49,126 -13,703 -25,459
1995 76,844 65,6385 -11,159 -32,268
1996 86,751 85,135 -1,616 -30,838
1997 102,195 109,792 74,597 -26,087
1998 119,859 140,963 21,104 -19,270
1999 140,036 180,700 40,264 -6 ,707
2000 167,040 229,559 66,519 11,599

The shortfall during the first eight years will have to

be

financed through government subsidies or by refinancing of loan
repayment obligations. This refinancing, or even total removal
of the obligation to repay loans, while not a desirable method of
encouraging financial discipline within state or parastatal
organizations, is often wsed by governments to enable their
railways to improve their financial position without the burden

of past debts.
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The last two columns in Table § shows the surpluses with and
without the cost savings to CFM. The Railway is significantly
improved with the efficiencles described, as the railway is able

to generate a positive surplus four years earlier.

The foreign exchange component of these cash flows has been
calculated in Table 6. The foreign exchange component of CFM
cost is now traffic is all foreign exchange., These same

relationships are projected for future years.

TAEBLE 6 FOREIGN EXCHANGE CASH FLOWS
CFM SUL
(US Dollars in thousands)

Year Income Expenses Net

1989 8,602 7,608 934
1990 9,991 10,211 =00
1991 14,932 15,304 =372
1992 21,760 21,130 630
199 30,435 27,795 2,660
1994 42,610 34,556 8,054
1995 37,193 42,264 14,929
1996 75,180 47,713 27 .4467
1997 98,117 86,207 41,910
1998 127,277 65,922 61,355
1939 164,262 77,020 87,242
2000 210,763 89,672 121,091

The above scenario depends on an improvement of CFM's management
over the next several years. Costs by commodity must be
developed, tariff increases must be maintained. wagon utilization
must improve, staff levels must continue to drop, and shippers’
confidence in the Mozambique routes must be restored.

[ ]
This complex of institutional issues goes beyond the scope of
this analysis and will only be partially solved by the present
RRSS project.
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b11(e) Certification

As the officer serving as the principal representative of trne
Agency for International Develapment 1n Mozambique, I hereby
c2rtify, based on the considerations listed below. that the
Mozambican Government has the financial and human resources to
geftfectively maintain and utilize the locomnotives being provided
under this Froject Faper Amendment.

- While CFM domes not have the resources to maintain the
locomotives without external assistance, its capacity will
be improved through ongoing donor training and techrnical
assistance programs, which are in part directed specifically
at improving CFM’'s capacity to maintain and utilize its
locomotives. Examples include: RRS5S, which is providing 1S
advisors to the Maputo workshop: France, wnich plans to
provide a locomotive engineer and two technicians to each of
the three corridor centers from 1991 to 1993; Britain, which
is providing a workshop chief to Nacala; and Spain, which is
providing advisors to the CFM(C) diesel electric workshop
under the Beira Transport Corridor Froject.

- USAID and other donors have a long-term commitment to
improving the regional transport system. Since the
Mozambique rail corridors are the key to this system, it-is
reasonable to project that donor assistance will be
forthcoming until CFM is able to operate efficiently using
its own resources. In addition to the donors mentioned
above, the World Bank, Denmark, Fortugal, the EEC, Finland,
Sweden, Japan, Canada, Belgium, the Netherlands, African
Develaopment Bank, UNDF, and Austria are expected fo continue
to assist CFM.

- The GOM and CFM are committed to improving CFM’'s capacity to
maintain and utilize its locomotives. OGOM policy is that
CFM will pay for itself. Its legal structures and the
prospect that it can become a major foreign exchange earner
make this a credible medium—term goal. If CFM's operational
efficiency responds as expected to RRSS and the other donor
programs now in place, CFM will be making an overall profit
by 1997, according to our financial analysis. Variable
costs will be covered by 1991
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Regional Rail Svstems Support
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timtaernational ftraffic) and 1992 (local traffic). I+ CFM
‘administers well the 40 percent of its foreign exchange
2arnings that it retains, 1t will. by the yesar 2000, be able
to cayvy for the spares and skilled labor (expatriate and
local) it requires. Until CFM achieves financial
self-sufficiency, the shortfall will be covered by donor
assistance. Mozambique’'s long—-term dependence on foreign
aid has been discussed at several Consultative Group
m=zetings and 1s anlyzed in detail in USAID s Country
Frograms Strategic Flan. The proposed strtategy of
assisting CFM to become financially viable wnhile phasing
down donor assistance has been generally accepted by the
donor community and by A.I1.D.

Given recent positive developments toward a negotiated peace
settlement. the danger of destruction of locomotives by
sabotage is expected to recede by the time the locomotives
are commissioned in late 1992 or early 1993. If this does
not occur, CFM will armor-plate the locomotives, as has
already been done for some of the units on the Beira and
Nacala lines. The present cost of this is $30,000 per
locomotive; for project locomotives these costs could bhe.
borne by the project.

The project is adding ten units to the existing fleet of 59
locomotives. CFM is familiar with the technology and has
the basic structure and skills necessary to maintain such
locomotives, although not at optimal efficiency. While
recent availability and utilization rates have besn low,
losses due to negligence or human error are rare.

By agreeing to and then meeting some ot the conditions of
the Beira Transport Corridor Froject, CFM has demonstrated
its serious commitment to reform. These conditions include
the promulgation of legislative measures establishing CFM as
an autonomous entity, tariff adijustments., investment
criteria, and e+fficiency improvements. The end result ot an
intelligent reform program would be a railroad that
maintains its equipment effectively. USAID’'s analysis
indicates that the political will, prospect for e:xternal
assistance, and opportunity for profit will conspire fto make
CFM effective within the next ten to fifteen vears.

Julius Schlotthauer
Director, USAID/Mozambique

Date:
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ANNEX H
INSTITUTIONAL ANALYS™3 UPDATE

The following report was prepared by a U.S. railways expert.
It confirms findings of the original PP analysis but also
provides specific suggestions for improvement. This annex
will be used in the preparation of the terms of reference
for the review of CFM’'s management and structure. It is
divided into two paits; the first reports observations made
during a three-day inspection of CFM facilities and the
second provides an idea both of the magnitude of the
problems facing CFM and a general framework for addressing
the problems. As stated in the body of the PP supplement,
USAID does not have the information required now to address
the 6vera11 problems of CFM. This must await the completion
of the Organization and Manpower Development Study, the
arrival of the RRSS senior financial advisor, and the
results of the study proposed for funding under the
supplement.

A. OBSERVATIONS AND COMMENTS, CFM(S)
1. Maintenance Data and Information

Basic data are collected on a comprehensive basis for
all locomotives, major locomotive components and wagons.
These data are recorded and kept manually on card files in
the shops. All maintenance actions are recorded on these
cards as well as serial numbers, date built or rebuilt,
modifications, etc. The amount of data recovered is
tremendous, but not easily retrieved for analysis of
problems. If this information was entered in a computerized
maintenance information system it could be easily sorted to
provide management with statistics on why locomotive
availability is so low and help address what must be changed
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to correct the situation. Likewise, spare parts inventories
and usage rates are recorded manually at the storehouse, but
there appear to be serious questions on how or if this
information is used to order new spares. There are also
many questions on how, or if; the CEFM(C) and CFM(N) are
included in the systemwide spare parts purchase plans.

At major repair shops, like Maputo and Beira, the shop
superintendent has no control over spare parts inventories
30 it is extremely difficult to plan a major overhaul
program for a wagon or locomotive series. If the shop
superintendent is given the responsibility to handle heavy
repairs on a timely basis, then he must have considerable
control over spare parts purchase and inventory control
required for the programs. This should include budget and

funding responsibility.
2. Scrap Equipment

There continue to be mountains of old worn out equipment
within and around the maintenance shops that should be cut
up and sold as scrap. It is occupying valuable space that
can be used more productively for other activities. It also
blocks tracks that can be used for revenue equipment.

3. Yard Tracks

Much investment has and is taking place in rebuilding
the various main line tracks but yard tracks continue to
deteriorate with little if any repairs being done. A
derailment was observed pon one of the frequently used yard
tracks, which totally blocked access to the sugar terminal
and container yard for most of one day. Derailments are
just as costly and disruptive in a yard as on the main line.
Someone must address the problem of poor yard tracks and set
up a program to replace rotted sleepers and broken rails.
Most of the yard tracks use very old and metallurgically
poor 30 kg rail. '
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4. Train Operation - Performance Reports

Basic documents are kept in the shops for the
performance of each locomotive. The locomotive driver is
required to fill out a form for each day listing such things
as: Kilometers moved, tonnage hauled, hours and minutes in
service, wagons hauled, set outs enroute (if any), etc.
Maintenance personnel will record such things as; time out
of service, time available but not used, fuel consumed
(liters), etc. These documents are then given to clerks
who file the daily reports by locomotive number and then
manually summarize the information at the end of each
month. Summaries of locomotive classes are then computed
manually. Finally the fleet summaries are manually
developed. The manual calculations provide many
opportunities for transpositions and basic arithmetic
errors, 30 it i3 not uncommon to find impossible results;
such as a locomotive putting in more than 24 hours in a day.
These records should be computerized at the first
opportunity in order to provide greater accuracy and more
flexibility in report formats.

5. Train Operation - Scheduiing Trains

CFM personnel contact Ports and Border points every day
to project the train requirements for the next two days.
Schedules are prepared two days in advance and drivers
advised of their train departure times. If the projected
traffic does not arrive, trains are cancelled. If more
traffic than anticipated arrives it must wait a day or two
for crews and locomotivéds to be scheduled. Projections and
schedules are also hindered by poor communications. Not too
much improvement can be expected in this area in the short

term.
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6. Train Operations - Dispatching

The Dispatching Center for the Maputo area was visited.
In ?olonial times all 3 mainlines were under CTC
(Centralized Traffic Control) operations with all passing
loops being remotely controlled. Up to 24 trains per day
were operated on some lines. The CTC systems are now dead
due to lack of maintenance and civil war. Trains are now
controlled by trains orders transmitted by radio to the
appropriate station where they are written up and handed to
the drivers. The procedures being used appear to follow
accepted practice in the U.S. and are adequate for existing

and anticipated traffic levels.
7. Locomotive Maintenance Procedures

A number of locomotive maintenance log books were
checked in the shops to see what was being done. The log
books contained signed copies of inspection sheets showing
all items checked and notations of any actions taken.
Inspections are made for both electrical and mechanical
systems daily, bi-weekly, monthly, quarterly, annually, etc.
with more and more items being covered by the progressively
more complex inspections. The inspection sheets were being
provided by the locomotive builder and appeared to be overly
conservative. For example, monthly inspections assume about
16,000 kms have been covered; reality is that CFM averages
about 3000 kms a month, one fifth of expected. Even under
the projected targeted performance levels most locomotives
will be significantly below the builders” anticipated
figures. The suggested 2, 4 and 8 year overhauls could be
probably be extended to 3, 6 and 12 years without damaging

the locomotive.
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8. First Line Supervision

Throughout the shop and operations complex large numbers
of railroad workers were standing around doing nothing.
Either there is no work for them to do or the supervisors
are not causing the work to be done. It would appear that
significant staff reductions can be made without affecting
the performance of the railroad. It would be easier to

supervise a reduced =taff.
B. Asset Management

The new locomotives, rehabilitated maintenance shops,
rebuilt freight wagons and other physical assets being
provided by USAID and other donors must ultimately be
actively and efficiently managed in order to improve overall
railroad efficiency. Trips were made to the Maputo shops
and operations facilities in order to get a good
understanding of the basic data being captured today and
what, if anything, is being done with it. There was also an
attempt made to assess the basic management structure from

the viewpoint of a modern railroad operation.

Efficient asset management will depend on having the
necessary information and a good clean organization
structure with well defined levels of responsibility and
authority. To this end the CFM system organizational
requirements should be developed from scratch, a study
should be taken to develop the basic CFM organization based
on such things as: |
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a. Physical separation of system segments

b. Systemwide standards of equipment and operational
procedures

c. Clearly defined lines of authority and decision

making responsibility delegated to the lowest

feasible level.

d. Provision of modern communications and data
Processing
e. Centralization of certain activities such as:
1. Heavy roiiing stock maintenance
2. Engineering and capital project planning
3. Finance and accounting, rate making
4. Spare parts procurement and management
5. Ewmployee training classes
f. Existing and future available education levels
€. Separation of CFM from the Transport Ministry
h. Techniques to control and assign movement of

locomotives and wagons

i. Commercial selling of railroad services to industry
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production and international

trade

2, Total annual carrying
capacity of the locomotive
fleet of CFM increases

from 3.1 million tons/yr

in 1988 to 6.3 million tons
annually by 1993. )

Other donors provide a total of

3. CFM(S) has ongoing capability
33 new locomotives.

to do all scheduled maintenance on
locomotives.

CFM accepts findings and
recommendations of USAID and other
donors for organizational reform.

4. CFM accounts are current,
reliable and providing useful
financial information to
management staff.

Donors help finance restructuring
nproeram.

5. CFM defines and begins
a program of restructurine for

BEST AVAILABLE COpy



OUTPUTS

MAGNITUDE

MEANS OF VERIFICATION

ASSUMPTIONS

l. Locomotives
rehabilitation.

2. Locomotives maintained

3. Maputo workshop
rehabilitated
and {n use.

4. Beira Workshops
rehabilitated and in
uoe L]

Rehabilitation of 8 GE U20C
locomotives completed.

Approx. 66 (54 diesel, 12
steam)

Wheel lathe and press
rebuilt/replaced. Overhead
cranes overhauled. Roof

repaired. Compressor, tools and

safety equipment provided.

Diesel workshop completed

CFM Reports

TA reports
Project evaluation

Site visits

Inventory records

and fully equipped with GE testing

and repair equipment, compressor

and generator.

Germany and other donors
fully fund most formal training.

Qualified TA can be found.

DANIDA, and other donors provide
material and Italy provides TA needed
for wagon rehab. in CFM-S.



OUTPUTS

MAGNITUDE MEANS OF VERIFICATION

ASSUMPTIONS

5.

Improved workshops
purchasing, inventory
and stores control in
place.

Improved financial
management and
accounting system in
place and in

condition for a limited
scope audit.

CFM personnel trained,
certified and 1in
position for which
trained

LocomotiveS provided

Program of management
and organizational
restructuring prepared
and presented to CFM.

‘a cost accounting system.

Timely ordering, stocking and
disbursement, computerized data
base, accurate annual inventory.

Budgets, income statements and

fixed asgets register and balance
sheets current and (incl. allowance
for depreciation) and being used as
input to management decision-making
process. Process begun to design
The
following shall be in such condition
that they can be audited firm =

(1) fixed assets account;

(2) cash transactions and balances;
(3) revenues account; (4) inventory
account; and (5) procurement and
purchasing transactions and procedures.

192 locomotive repair and maintenance
technicians

24 procurement, inventory control and
storeroom management staff

12 financial management staff

12 accountants

10 2000-2150 horsepower diesel electric.

Two or more reports.



[NPUTS FUNDING TARGETS ($) MEANS OF VERIFICATION. ASSUMPTIONS
Pro Ag (8/89) Suppl. Total

1. Commodities 14,952 16,750 ' 31,702 Evaluation Reports Serviced site for TA housing
provided by GPRM.

2. Construction (incl. 2,640 - 2,640 TA Reports

housing)
3. Technical Assistance 15,713 1,584 17,297 CFM Records
4. Training Disbursement Docs.
5. Evaluation and Audit 258 100 358
6. Inflation and . 937 1,566 2,503

Contingency

TOTAL AID 34,500 20,000 54,500

TOTAL GPRM 2,250 2,250





