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PROJECT COSTS

($000)
Obligations Approved Lop
To Date This Amendment Total
i. Commodities 14,952 17,300 32,252
ii. Technical 15,713 1,584 17,297
Assistance
iii. Construction 2,640 0 2,640
iv. Audit and 257 100 357
Evaluation
Contingency 938 2,016 2,954
TOTAL 34,500 21,000 55,500

Discussion: There were in effect three ECPRs held for this
project: the first at USAID/Mozambique on May 3, the second at
USAID/Harare on May 24, and the third in AID/W on June 8. The
major issues discussed are summarized below. USAID/Mozambique
held a final review meeting on June 22, 1990.

" USAID/Mozambique ECPR.

1. Most of the issues that arose at the PID-level
USAID/Mozambique ECPR were satisfactorily resolved before the
paper was forwarded to AID/W or Harare.

2. Considerable attention was given to CFM's management,
financial and institutional capacity. AID/W also raised this
issue. Further discussion is provided in the summary of the
AID/W ECPR.

3. It is clear that locomotives are a binding constraint to
expanding tractive capacity. Other major possible constraints
are a shortage of wagons, inefficient operations, and the poor
state of the track in the CFM yards. The PP did determine that
the locomotives were needed to meet demand and that the rate of
return to-new locomotives is high. In addition, it is expected
that a combination of the RRSS technical assistance team arriving
in mid-1990, the World Bank's organizational study now underway,
and the institutional studies planned under the amendment will
vastly expand and deepen the understanding that USAIL and other
donors have of what the problems are.

4. As discussed in detail in the PPS, and in light of recent
experience with CFM host country contracting for the procurement
of $5,000,000 in commodities under the project, the Mission
concluded that host country contracting procedures were
appropriate for the procurement of the locomotives and related
tools, equipment and parts. In the previcus CFM commodity
procurement, USAID had to provide significant guidance to CFM,
but the procurements went well and CFM has shown significant
progress in its understanding and application of A.I.D.



procurement procedures. In addition, as discusscd below, the
project will finance technical assistance to assist the GPRM
during the procurement process. Consequently, the Mission
concluded that with such assistance, CFM has the capacity to
undertake such procurement.

5. FAA Section 61ll(a) costing concerns have been satisfied given
that recent procurements of locomotives in Tanzania, financed by
A.I.D., and in Mozambique, financed by Japan, provide a
reasonable basis for cost estimates for the locomotives. 1In
addition, in accordance with FAA Section 611(e) you have
certified that the GPRM has the financial and human resources to
effectively maintain and utilize the locomotives being provided
under the PP Amendment given current donor plans for technical
assistance.

6. Consistent with the funding of the project using DFA funds in
FY 1990, the authorized geographic code for procurement with such
funds will be Code 935, except for the new locomotives, which
shall have their source and origin in the U.S.

7. A Condition Precedent to disbursement for the locomotives has
been established requiring a GPRM legal opinion to the effect
that the agreement is binding on the Government. The purpose of
this is to avoid any ambiguity on issues such as customs
clearance for project commodities and facilities to which the
technical advisors are entitled.

AID/W _ECPR. The AID/W review raised six major issues, which are
dealt with below.

1. "The process by which a systemic approach to resolving
management problems will be addressed is not clear."

The concern was expressed that the procass by which USAID would
come to an understanding of CFM's institutional problems was not
clear in the project paper. Th2 major difficulty facing USAID in
this regard is that until a major study now in process is
completed, it is impossible to know what the best next step
should be. The project paper has not changed the general
approach; a survey of available literature and the development of
the terms of reference for a longer term effort to identify
interventions that will assist the railroad to become more
effective. Language has also been added to the PP amendment
making clear that an important component of institutional reform
is the ability of CFM to foresee and forestall crises (e.qg.
derailments and breakdowns). 1In addition, the second study was
too long to be an IQC so the project will compete a direct AID
contract.

2, "The influence of the security situation, and track
maintenance and operating crew expertise, on the placement of
locomotives and whether the rate of return is high enough to
justify the risk involved."

AID/W also expressed concern that the influence of the security
situation on the placement of the locomotives on specific lines
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was not adequately developed. The PPS now makes clear that
security considerations, as well as track conditions, will be
critical in determining where the USAID-financed locos are
assigned, and also stresses that the economic benefits to the
region justify the risk. The economic analysis calculates an
extremely conservative rate of return for the 'no improvement in
security scenario' of nine percent.

3. "CFM needs a track/roadbed surveillance maintenance system to
minimize damage to trains and locomotives."

The final PP describes CFM's present system of protecting
locomotives from damage from derailment (slow speeds and a
leading flatcar) and includes this issue in the planned terms of
reference for the institutional analysis.

4. "Contracting process."

AID/W was concerned that a technically qualified IQC be in place
for the entire locomotive procurement process, from the
development of the specifications to the signing of the contract.
USAID agrees, and the PPS now makes it clear that this is our
intention. AID/W also has asked for a Procurement Action Plan to
be cleared by GC, AFR/PD, and MS/0OP. USAID will develop a
detailed plan within three months of the first obligation. The
figure of ten percent spares for a three-year period for the
locomotives was based on the advice of the GE technical
representative in Swaziland, who stated that ten percent was very
high for new locomotives.

5. '"Stronger Gray Amendment language and inclusion of language
on WID."

The project paper now uses suggestions provided by AID/W on the
Gray Amendment and states that at least 10 percent of the value
of direct AID contracts under the PPS will be subcontracted
directed to disadvantaged enterprises. Language on WID has been
included; it is specifically stated that the terms of reference
for the institutional aralysis will require that it address
gender issues.

6. "Commingling Assessment."

The conclusions of the original commingling assessment for the
project (Annex K to the PP) are still valid. Since that
assessment, no new "Communist Bloc projects" have been initiated
in the rail sector in Mozambique.

USAID/Harare ECPR.

Most of USAID/Harare's comments were made with a view to
clarifying the paper and eliminating inconsistencies. These have
been incorporated in the final project paper amendment.

1. "Whether a nine-month extension of the PACD, to December 31,
1994, was sufficient."”
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If the procurement schedule, which is quite tight, holds, this
extension will carry the project to three years beyond the
arrival of the first project locomotives. Until more is known
about how well other components of the project will perform,
notably the efficiency improvements and the institutional
analysis, this seems adequate. USAID does not, however, expect
CFM to be an efficient and profitable railroad by this PACD, and,
as stated in the 611(e), anticipates that donor assistance will
be required well beyond the end of this project.

2. "A financial internal rate of return should be done for the
project amendment."

USAID agrees that a good financial rate of return analysis of
both the locomotives and CFM in general is desirable, but the
information needed to carry one out was simply not available.
The original project design omitted any financial analysis at
all. The financial advisors who will arrive by the end of July
have as one of their top priorities the development of the data
base needed to run CFM as a commercial enterprise. This will
permit a good rate of return analysis over the next two to three
years, both of the CFM system and of its constituent parts. The
paper does note that the economic rate of return is very high,
and much of this economic benefit should be susceptible to
capture by CFM, so there is a strong presumption that the
financial rate of return would be high as well.

Other Actions

1. IEE: Per 90 State 210749, the AFR Environmental Officer
concurred in the negative threshold determination you approved on
June 15, 1990.

2. 61ll(e): The Acting Assistant Administrator for Africa
indicated by cable (State 207357) on June 26, 1990 that he had
concurred in the 611(e) signed by you June 1l4th.

3. Congressional Notification: The CN was submitted to Congress

on June 13, 1990 and the waiting period expired on June 28, 1990
without objection (State 210747).

Authority: State 206488, dated June 26, 1990 (Annex A of the
PPS) delegated to you, as the Mission Director of
USAID/Mozambique the authority to approve and authorize the
proposed amendment to the Regional Rail Systems Support Project.

Recommendation: That you sign a) the attached PP amendment
facesheet and b) the attached Project Authorization amendment.
This will approve the amendment to the Mozambique component of
the Regional Rail Systems Support Project and authorize an
increase in the life of project funding by $21,000,000 to a total
$55,000,000 for the Mozambique component and an extension of the
PACD to December 31, 1994.

Attachments: 1. Project Authorization
2. Project Paper Amendment
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PROJECT AUTHORIZATION AMENDMENT NO. 2

COUNTRY: Southern Africa Regional

PROJECT TITLE: Regional Rail Systems Support

PROJECT NUMBER: 690-0247

Pursuant to the Foreign Assistance Act of 1961, as
amended; the Foreign Operations, Export Financing and
Related Programs Appropriations Act of 1988; Africa
Bureau Delegation of Authority (DOA) 551, as amended;
and the ad hcc authority delegated under 88 State
102126, the Regional Rail Systems Support Project was
authorized on Auqust 18, 1988. Pursuant to the ad hoc
authority delegated under 90 State 206488 and 90 State
207357, that authorization is hereby amended as
follows:

a. Section 1 is hereby deleted in its entirety and the
following is substituted in lieu thereof:

"l. Pursuant to the Foreign Assistance Act of 1961, as
amended; the Foreign Operations, Export Financing and
Related Programs Appropriations Act of 1988; Arrica
Bureau Delegaticn of Authority (DOA) 551, as amended;
and the Ad Hoc Authority delegated under 86 State
206488, I hereby authorize an amendment to the Regional
Rail Systems Support Project, Mozambique Component (the
"Project”) involving planned obligations not to exceed
Sixty-Nine Million Eight Hundred and Thirty-Two
Thousand United States Dollars ($69,832,000) in grant
funds over a three-year period from the date of
authorization, subject to the availability of funds in
accordance with the A.I.D. OYB/allotment process, to
finance foreign exchange and local currency costs for
the Project. The planned life of the Project is six
vyears and five months from the date of initial
obligation."

Section 2 is hereby modified by deleting the phrase
"assistance to Mozambique Railways primarily to
rehabilitate locomotives and increase its locomotive
maintenance and financial management capacities" and
substituting in lieu thereof the following phrase:



d.

"assistance to Mozambique Railways primarily to
rehabilitate and procure locomotives and increase its
locomotive maintenance and financial manageiment
capacities."

Section 4 is hereby deleted i its entirety and the
following is substituted in lieu thereof:

"4. Source and Origin of Commodities, Nationality of
Services

The source and origin of commodities and nationality of
services (except ocean shipping) financed under the
project with funds from the fiscal year 1988 and 1989
SADCC accounts shall be, in accordance with 86 State
74147 and 88 State 102126, A.I.D. Geographic Code 941
with respect to foreign exchange costs and SADCC member
States (excluding Angola) with respect to local
currency costs, except as A.I.D. may otherwise agree in
writing. The source and origin of commodities and
nationality of services (except ocean shipping)
financed under the Project with funds earmarked for
SADCC from the fiscal year 1990 and future fiscal
years' Development Fund for Africa (DFA) account shall
be A.I.D. Geographic Code 935 with respect to foreign
exchange costs and SADCC member states (excluding
Angola) with respect to local currency costs, except
for new locomotives procured under the Mozambique
component, which shall have their source and origin in
the United States, and except as A.I.D. may otherwise
agree in writing. Ocean shipping financed by A.I.D.
under the Project, shall, except as A.I.D. may
otherwise agree in writing, be financed vnly on flag
vessels of the United States."

Section 5.C., entitled "Mozambique Conditions
Precedent," is hereby modified by adding the following
new Section 5.C.(4):

"(4) Prior to any disbursement of funds for new
locomotives or to the approval by A.I.D. of any
commitment documentation with respect to which any such
.disbursement may be made, the Cooperating Country shall
furnish, in form and substance satisfactory to A.I.D.,
an opinion of counsel acceptable to A.I.D. that the
Project Grant Agreement entered into on August 23,
1988, and the Amendments No. 1 and No. 2 thereto, have
been duly authorized and/or ratified by, and executed
on behalf of, the Cooperating Country, and that these
constitute valid and legally binding obligations of the
Cooperating Country in accordance with all of the terms
therein."

Section 5.D., entitled "Mozambique Covenants," is
hereby modified by adding the following new Sections
5.D. (12) and (13):
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"(12) The Zooperating Country and A.I.D. must mutually
agree to the corridor to which the locomotives financed
hereunder will be assigned, and any redeployment of
such locomotives prior to the PACD. The Cooperating
Country and A.I.D. will mutually consult before
assigning locomotives acquired with financing from
other sources during the Project and with respect to
redeployment of such locomotives as conditions change.

(13) The Cooperating Country covenants that it will
fully participate in and support a comprehensive review
of CFM, and will work with A.I.D. and other donors to
develop and implement in a timely fashion a plan that
addresses the recommendations made in this review."

Signed: [’ o

ulius Schlotthauer
rector, USAID/Mozambique

pate: _ 20 J vue 1990
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BCA
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CFM(C)
CFM(C)
CCCE

CIDA
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EEC
ERP
GE
GM
GOM

HCC
IBRD

IQC
NEI
NRZ

PSC

RCMO

RLA
REDSO/ESA

RFP

RFQ
RITES
RDSS
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SAR
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TCN
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UNDP
USDH

GLOSSARY OF ACRONYMS USED

Beira Corridor Authority

Caminhos de Ferro de Mocambique Norte
Caminhos de Ferro de Mocambique Centro
Caminhos de Ferro de Mocambique Centro
Caisse Centrale de Cooperation Economique
(French bilateral assistance)

Canadian International Development Agency
Country Program Strategic Plan

Diesel electric locomotive

Development Fund for Africa

European Economic Community
Economic Rehabilitation Program
General Electric Corporation
General Motors Corporation
Government of Mozambique

Host Country Contract

International Bank for Reconstruction and
Development

Indefinite Quantity Contract

Netherlands Economic Institute

National Railways of Zimbabwe

Personal Services Contractor

Regional Commodity Management Officer
Regional Legal Advisor

Regional Economic Development
Office/Eastern and Southern Africa
Request for Proposals

Request for Quotations

Rail India Technical Services

Regional Development Strategy Statement
Regional Rail Systems Support

Republic of South Africa

Southern African Development Coordination
Conference

Southern Africa Transport and
Communications Commission

South African Railways

South Africa Transport System

Technical Assistance

Tanzania-Zambia Railways Authority
Third Country National

United Nations Conference on Trade and
Developm=nt

United Nations Development Program
U.S.G. direct hire employee



I. PROJECT SETTING

The Mozambique Railway and Port system (CFM) consists of
1) six distinct rail lines linking the landlocked
countries within SADCC to the ports of Nacala, Beira, and
Maputo in Mozambique and 2) an additional three short
domestic lines and six ports. The important corridors,
from the regional point of view, are CFM-North (one line
serving mostly Malawi), CFM-Central (two lines serving
Zimbabwe, Malawi and Zambia), and CFM-South (three lines
serving Swaziland, Botswana, 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 Mozambigue rail system
carried over 90 per cent of Zimbabwe’s (then Rhodesia)
and Swaziland’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 imposition of sanctions on
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. 1In 1973, 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)
was international. 1In 1981, a year that probably best
represents CFM’s medium-term potential, the railroad
hauled a total of 8 million tons, 68 percent of which was
international.
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The extent of trade diversion to South Africa caused by

Mozambique’s problems has been significant. The annual

tonnage of Zimbabwe commodities re-routed through South

Africa amounts to 200,000 tons of ferro-alloys, 180,000

tons of steel, 100,000 tons of asbestos, 100,000 tons of
tobacco, and 130,000 tons of maize. Traffic through the
port of Maputo is only about half of its 1981 level and

one sixth of its 1973 level.

The rehabilitation programs started by the donors in the
mid-80's are beginning to help. Traffic through Beira
has increased from a 20-year low of 296,000 tons in 1984
to 632,000 in 1989, an increase of 113 per cent. Traffic
through Maputo increased from a low of 2.7 million tons
in 1988 to 3.8 million in 1989. And, although
rehabilitation of the CFM(N) rail line from Malawi to
Nacala is not yet complete, grains ard other commodities
that are not time-sensitive are being imported to Malawi
via Nacala.



The Government’s efforts to reform the economy have, at a
macro level, complemented the improved capacity and
incentives created by donor assistance programs and
decreasing insecurity. 1In 1987 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 of
these measures, particularly the reduction of subsidies,
control over money supply and restrictions on government
recourse to bank credit, have helpecd 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 (plural: 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 substantial real adjustment. For the economy
as a whole, this 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 to dollars.

Fiscal and monetary policy under the ERP have intensified
the pressure on CFM to improve its management capacity
and become 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 1985/1986 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 of
GDP in 1986 to under 2 percent in 1989, the capacity for
even emergency assistance from the central government has
been drastically reduced, thus adding to the long-term
pressures on state enterprises to become fiscally
responsible.
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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
hard 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
inefficient system where all enterprises received their
foreign exchange allocations through a comprehensive
national plan, with foreign exchange actually disbursed
in small amounts as it became available to the
Government, not as enterprises required it. Foreign
exchange allocation is being further reformed to reduce
the degree of administrative discretion in favor of
market-based allocation. CFM’s capacity to generate
revenue will thus become, over time, the key determinant
of its access to foreign exchange. This adds to the
healthy market pressures to run an efficient railroad,
while guaranteeing that entities which are effectively
managed have the flexibility to make import decisions
based on their needs and are not subject to the
inefficiencies of central planning mechanisms.

II. RELATIONSHIP TO A.I.D. STRATEGY

RRSS contributes to A.I.D.’s regional strategy and to the
U.S. 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 infrastructure is not efficient and
cost-effective. RRSS falls directly urder A.I.D.’s
Regional Development Strategy for South:rn Africa, which
has as a strateqgic objective for the transport sector to
"install capacity and efficiency in in the transport
systems that serve regional cooperation and provide
access to regional and external markets." 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.

USAID/Mozambique’s recently approved Country Program
Strategic Plan (CPSP) for FY 1990 identifies the Regional
Rail Systems Support Project as an important target of
opportunity to be pursued in support of A.I.D.’'s regional
development effcrts. The CPSP identifies the need to
procure additional locomotives to meet regional traffic



demand. It also proposes to assess the feasibility of
providing 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.I.D.’s regional transport activities.

AID/W expressed its current thinking on southern Africa’s
regional 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...towards
cost effective solutions to its rail transport problems."
Specifically regarding CFM, the cable concludes that
"given the importance of Mozambigue’s three major rail
corridors for the region’s trade and economy, it would
seem appropriate to investigate the institutional
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 instituticnal analysis and restructuring
as needed.

This PP Supplement is consistent with the guidance set
forth in 90 State 114919. As a condition of assistance,
CFM must participate in a comprehensive management
analysis intended to lead to organizational and financial
restructuring (see Section XII, ‘Covenants’). Funds for
this assessment are included in the PP Supplement budget
(see Section VII, ’‘Financial Plan’). At a policy level,
the proposed support for CFM reinforces the general
conclusion in State 114919: "right now, ...priority has
to be placed on CFM. Second are the investments beyond
Mozambique’s borders to ensure efficient corridor
operations; i.e. in Zimbabwe and Malawi."

To the limited extent possible given the nature of this
project amendment, which essentially is purchasing
locomotives, the project will conform to the guidelines
for Women in Development set forth in the CPSP.
Specifically, all scopes of work for studies of the
institutional framework of CFM will include a requirement
that the consultants address gender issues, with a view
towards eventually changing the present bias towards
hiring only men except for clerical positions. Other
aspects of the project {heavy construction, procurement
of specialized equipment and machinery, and the provision
of Portuguese-speaking railway experts), are not likely
to involve women in any significant way.



III. RELATIONSHIP TO THE RRSS PROJECT PAPER

This subproject is a natural extension to the original
RRSS project, authorized on August 16, 1988. The project
paper noted that the Maputo Corridor was SADCC’S main
alternative to South African routes and that a deficit of
locomotives was expected in Mozambique by 1991. It then
outlined the project strateqgy, which is to increase the
effective number of locomotives by improving maintenance
and by rehabilitating eight locomotives presently out of
service.

Although the project initially suffered some delay,
largely because of the decision of the Kuwait Fund to end
its financing of the RITES technical assistance team,
implementation is now proceeding at an acceptable pace.
The first order of GE U20C spare parts was made in
January and shipped in May, 11 of the foreman/technician
level technical assistance team of 19 arrived in April,
1990, and the management level technical assistance team
contract was signed on May 21. 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.

It should be noted that the present project may suffer
some cost overruns because the original project paper
underestimated the unit costs of spares for
rehabilitation and maintenance. It is, however, too
early at this point to quantify these costs or even to be
sure they will exceed the present budget. The two TA
teams will take stock of present inventory, parts on
order, and future needs during their first year of
activity. At that point, in late 1990 or early 1991,
USAID will be in a position to make a good estimate of
total préject spare parts requirements and costs.

Specifically, RRSS‘'s Mozambique component aims to

1) increase CFM’s tractive capacity and 2) improve its
accounting, financial management, and planning systems.
This amendment is directed primarily at the first of
these, and is justified by projections which show that,
given the imminent reopening of the Limpopo Line,
increased traffic on the Beira Corridor, and increased
use of the Ressano Garcia line, CFM faces a critical
shortage of locomotives through 1995 and beyond.



RRSS is financing 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(C), and
overall coordination between the three corridors is
lacking. To address this problem, this supplement
provides for a comprehensive review of CFM beginning in
1990, a few months after 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 manpower problems facing
CFM(S) and CFM(N). The USAID-financed team, which should
combine railroad and institutional development expertise,
will coordinate with the RRSS team and other donors, and,
based on work completed to date, develop terms of
reference for the preparation of a strategic plan for all
of CFM.

Iv. STATEMENT OF THE PROBLEM

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

- Serious gaps in management. CFM’s very few
qualified and experienced managers are concentrated
at the senior staff level. This small group is

.overwhelmed 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,
staft.

- Financial difficulties, the result of overstaffing,
poor performance, and security problems, that make
it impossible to develop an incentive package to
attract qualified personnel.
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Shortages of locomotives, wagons, spare parts, and
other commodities essential to running the
railroad.

Inability to put together information and interpret
it in a way that improves performance. While the
meticulous recordkeeping introduced under the
Portuquese 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
overall performance, as reflected 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 National Railroads
of Zimbabwe (NRZ), 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 restriction, the short
length of the two open CFM(S) lines (Goba, 74
kilometers; Ressano Garcia, 88 kilometers), and the
poor condition of the track on much of the system.

Fourteen percent of CFM(S)’s budget is devoted to
the rental of wagons from South Africa Railways
(SAR). This is caused in part by SAR’s refusal to
allow CFM wagons onto its system, because of high
‘fair wear and tear’ costs, but also by long
turnaround times for the wagons on the CFM system.

CFM now carries almost no time-sensitive freight,
such as citrus fruits, which were once an
important, although seasonal cargo. This is
because of long and unpredictable transit times,
caused in part by port/rail interface problems.

The list can be extended. ‘The basic constraint facing
CFM is that it does not have the staff, equipment, or
financial resources to run an efficient railroad, nor any
way of acquiring such resources without substantial
external assistance.
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The original RRSS Project 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 thorough
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 Mozambique corridors. Thus far,
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.

CFM and USAID projections show that, without the
acquisition of any new units, CFM would have a deficit of
at least 55 locomotives by 1995. When the project paper
was prepared a rough analysis indicated that the
shortfall would be 22 in 1995, rising to 34 by 2000.
Sinze then, these initial forecasts have been refined
considerably, first by a Rail India Technical Services
(RITES) team in late 1988, further by the World Bank as
part of the Beira Corridor project design in 1989, 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, they found that
while the original traffic projections have proved to be
fairly accurate, the size of the locomotive deficit has
increased by 33 units. There are several reasons for
this: 1) Six locomotives have been destroyed by sabotage
since mid-1988; 2) service train requirements have been
added to the total; 3) seven GE and two AEI locomotives
will have reached the end of their useful lives in 1995
and must be scrapped. The economic analysis--rate of
return shows that the return to new locomotives is
sufficiently high (a very conservative base case has an
IRR of 17.5 percent) to justify this project amendment
even in the face of continuing uncertainty as to whether
the security problems will be fully resolved by the time
they arrive.

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
categories: 1) those directed at increasing rolling stock

v
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and ;ractive power; 2) technical assistance aimed at
filllng‘the skills gaps at CFM; 3) manpower development
and training. USAID has factored the full range of donor
programs 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 donors are providing locomotives: France
(Caisse Centrale de Cooperation Economique, CCCE), 15
Alsthoms equipped with Caterpillar engines; Canada, ten
GM or GE’s; and Japan, five Brazilian-made GE U20C’s in
1990, with an additional 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 decisiors 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.

In late 1989, Italy completed the rehabilitation of 180
wagons for 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) may extend 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 Project Description (Section
VI, below).

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
between 40 and 60 RITES technicians, about 20 of whom
were assigned to the diesel workshops in Maputo and
Nampula (Nacala Corridor). While this team has been
criticized for its failure to transfer skills to the CFM
work force, it has also been instrumental in keeping
CFM’s availability rates from dropping further and in
keeping up basic financial accounts. The major lesson of
this considerable effort is that while such mid-level
expertise is required to keep the railroad afloat, a more
comprehensive approach 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 :~n 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 supplies department.
In addition, RRSS is financing spare parts for three
years for all 59 of CFM’s GE U20C locomotives. British
assistance is 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 5%
percent) for diesel electric (DE) locomotives throughout
the system, and also provide CFM staff with needed
training.

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 both long-term (nine expatriates, most of whom
are in line positions) and short-term (122 person months)
assistance. The CCCE is providing short-term assistance
to enable CFM to close its accounts to the end of 1988
and thus permit the state enterprise, which was created
in 1989, to start with proper books. Kuwait also has
provided a senior commercial officer to CFM. The
departure of the incumbent in May, 1990 wiil leave a
large gap in a critical area.

On 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 advisors, many
of whom are in senior line positions. 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 importantly, 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 approach to CFM’s problems.

In addition to the above, France, the EEC and Portugal
have an ongoing program of assistance to improve CFM’s
internal training capacity. This program, which began in
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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.

SATCC (Southern African Transport and Communications
Commission), which is headquartered in Maputo, has done
some work on common institutional problems faced by SADCC
railways. 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 problems 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 SATCC, 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, organizational and economic issaes 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 until mid-1990, the major
conclusion will not change -- without an improvement in
efficiency of at least 20 percent and a 20 percent tariff
increase, the railroads will be a long-term significant
drain on the SADCC country governments. USAID believes
that while the working group discussions and the final
report may lead to a healthy consensus on the problems
facing the railways, concrete action on the important
issues will 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 Development 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
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
rail services, the manpower (both quantity and quality)
needed 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
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fccuses on CFM(S) and CFM(N), will provide vital
bagkground to the wcrk on CFM’s structure proposed under
this project.

The focus of RRSS has been and will continue to be on the
Maputo 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
autonomous rail lines and ports. RRSS will, nonetheless,
make a significant contribution to achieving sourd
financial management and to upgrading the diesel workshop
and materials control system.

VI. PROJECT DESCRIPTION
A. Goal and Purpose

The goal of the overall Regional Rail Systems Support
Program is to support the development of a stronger ;
economic foundation for growth in southern Africa region.
The purpose of this component is to strengthen and expand
the capacity and operational efficiency of Mozambique
railways.

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
these ohjectives by purchasing additional U.S.-built
locomotives and developing a system for 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 for 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 CFM
into a railroad that performs effectively and profitably.
In order to track the locomotives for a minimum of two
years, 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 gaographic advantage over
alternate routes, particularly for traffic from Zimbabwe
and Malawi.

B. Locomotive Procurement

This section 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
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 locomotive
requirements of a deterioration or no improvement in
security is mixed. Twelve hour operation would require
more locomotives, the closure of lines would require
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 speeds). Such
opportunities need to be fully explored before closing
the gap completely. Fourth, Japan may provide additional
GE locomotives in 1991 and beyond.

It is impossible to predict with any confidence what the
general 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
Locomotives 12.0 23.6 14.4 23.2
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The above figqures may not even be indicative, since it
was not made clear how they were arrived at and the
depreciation of the metical’s official exchange rate
would overwhelm any apparent trend. A better indicator
of risk may be the fact that eight locomotives have been
destroyed over the last five vyears. If this level
continues, the chance of one of the A.I.D. funded
locomotives being destroyed in a given year, if it is
assigned randomly, is about 15 percent. The real chance
is considerably less, we believe, for three reasons. The
most important is that recent regional and national
pelitical developments indicate that the security
situation will improve. 1In addition, risk of attack will
be an important consideration in assigning the
locomotives, and, finally, the new locomotives will be
partially protected by armor if the situation requires.

CFM presently protects its locomotives, passengers, and
freight by running a flatcar at the head of the trains.
This car blows up when a mine is encountered and the
train stops, normally without derailment or damage to the
locomotive. Losses caused by accidental derailment are
low, largely because the trains travel slowly enough on
areas where the track is bad to minimize the damage.

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
major CFM diesel workshops or sheds -- Maputo, Beira, and
Nampula. The number of locomotives needed is based on
traffic projections and the operational characteristics
of the lines (see Annexes C and D for a detailed
explanation of the model used). At present, our
projections indicate the following requirements ana
availabilities by corridor in 1995:

TABLE 2: _ 1995 Projected Shortfall
Requirement Fleet

Maputo 34 40 -7

Beira 52 23! 29

Nacala 21 6 15

Unassigned 252 -25

TOTAL 107 94 12

1. 1Includes eight Japanese locomotives arriving in 1990 and
1991 and ten Canadian locomotives arriving in 1991 or 1992.
2. The 15 CCCE-financed Alsthoms and the ten GEs or GMs
proposed by this supplement.
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The 1995 main line fleet composition by type of locomotive
is as follows:

GE 60
Alsthom 15
GE or GM 20

The ‘GE or 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
overha.l/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
capacity; and 3) new locos of any type should be placed
where they are least likely to be destroyed. 1In addition,
the locomotives financed by USAID could be most easily
monitored in Maputo, where USAID technical assistance is
concentrated.

Because of the unknown fleet composition (GE or GM),
security situation, and future capacity of the track and
locomotive maintenance facilities, the PP Supplement design
team could not recommend a specific destination for the
USAID-financed locomotives. The project agreement will,
however, stipulate that the placement of the locomotives is
subject to USAID concurrence. For purposes of monitoring
performance of the locomotives, Maputo is the preferred
site, although this will reqiire 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.
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In addition to the locomotives themselves, the project will
procure the 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 period).

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. 1In
1984, SATCC sponsored a careful analysis of regional wagon
requirements based on each country providing a fair share to
the common or bilateral pools. That study calculated the
following system averages for net tons carried per wagon per
year as follows:

System Net tons carried per wagon
CFM(S) 1,328 - 1,780
CFM(C) 690 - 1,000
CFM(N) 690 - 1,020

These averages were applied to present 1995 traffic
projections, with the following results:

Wagons 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
TOTAL 6,652- 4,782 7,825 6,120

*The CFM(S) figure includes many wagons that cannot be
rehabilitated and may, indeed, be exaggerated. Availability
figures for all three systems include wagons in very poor
condition.

If the high requirement figures are taken (and they are
probably 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
combinacion results in a much lower than ’'fair share’ of
traffic for CFM(S) rolling stock. The reason for the high
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cost of rental (amounting to 14 percent of CFM(S) operating
budget) is not a lack of wagons, but the failure of CFM to
quickly return wagons to South Africa. Second, wagons,
unlike locomotives, are pooled and cross borders: this
allows CFM to compensate up to a point for a deficit.

Third, there is a wagon manufacturing company in Maputo that
claims 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 wagons for Tanzania and has refurbished 360 wagons
for CFM over the last two years (complete knockdown and
rebuild, including conversion to roller bearings at a cost
of Mt 16,000,000, or about $16,000 per wagon in 1990). The
company is primarily a manufacturer, however, and would
likely abandon repair activities if it received sufficient
orders for new wagons. Fourth CFM(S) itself has a wagon
shop with the physical plant capacity to rehabilitate 600
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 tons per wagon will be significantly
higher, 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 average life of a SADCC wagon is
40 years, and by 1990, 665 of CFM’'s wagons were between 40
and 50 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 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 service, than CFM must
rehabilitate 650 a year, significantly more than the present
350. While this by no means exceeds the national capacity,
it will require organization and financing.

In conclusion, the wagon situation appears to be manageable
but is in need of further coordinated study. In particular,
a true picture of the fleet should be developed through a
careful inventory. Such an undertaking would most naturally
fall to Denmark, which has an ongoing program for wagon
rehabilitation 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 coriclusion bears out CFM’s conviction that a shortage
of locumotives, not wagons, is the major bottleneck to
increusing the freight hauled by CFM over the next five
years.
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C. Management Information

The second component 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
locomotives, but that this information is not being tapped.
He therefore recommended that 4 simple computerized system
be developed to produce reports for each locomotive. Since
this activity fits naturally into the present project, USAID
will request that the present lead (management-level)
contractor investigate the feasibility of such a plan and
develop a simple computer program to carry it out. The
contract may then be amended to add a computer specialist 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 necessary corrective actions.
Further, these reports will provide a detailed history of
the performance of CFM on locomotive maintenance and repair.

D. 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
supplement budgets $750,000 for two studies of CFM's
management structure and problems. The first study would be
under an IQC or direct A.I.D. contract with a company
capable of providing experienced railway personnel. It will
build on the extensive Organization and Manpower Development
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 RRSS project
addresses three important areas of weakness; maintenance and
repair, materials management, and financial management.
Missing are several other criticdl areas -- operations,
personnel, commercial services, and a systems approach that
brings these elements together for the whole of CFM.

USAID envisages a program loosely based on the railroad
reform model prepared by the World Bank for the Union of
African Railways (UAR). The model bases restructuring on
four ’‘plans’;
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- The strategic plan, which defines the railroad’s purpose
and broad relationship to government;

- the contract plan, which spells out the respective
responsibilities of the government and the railroad;

- the management plan, which organizes the railroad so that
it can fulfill its contract; and

- the enabling actions plan, which spells out legislative
and other legal or administrative changes necessary to
performing the contract.

As pointed out in more detail in Section X, Institutional
Analysis Update, CFM has established 4 general framework for
a ‘strategic plan’; it has a mandate to make a profit and
its main purpose is to carry freight (i.e. passenger
services are secondary). In addition, some ‘enabling
actions’ have been taken (e.g., 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.

The precise terms of reference for the initial study
financed under this supplement must await the presentation
of the Organization and Manpower paper to CFM in June.
However, Annex H, the Institutional Analysis Update,
suggests that overall reform of CFM should be based on the
following elements:

1) Physical separation of system segments (i.e. Nacala,
Beira and Maputo corridors);

2) system-wide standards of equipment and operational
procedures;

3) clearly defined lines of authority and decision-making
responsibility delegated to the lowest feasible level;

4) provision of modern communications and data processing;

5) centralization of certain activities (e.g. procurement,
heavy repairs, accounting, and training);
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6) the level of education of the pool of present and
potential and actual employees;

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

8) improved techniques for controlling the movement of
locomotives and wagons;

9) commercial selling of railroad services to industry and
trade; and,

10) early warning system for track problems and adequate
maintenance.

In addition, the USAID study will identify areas where the
railroad should contract out or divest.

Most of the above questions are the subjects of study by one
or more donors, but no agreement on an overall approach yet
exists. 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
itself undertook a restructuring of CFM in 1988 and 1989;
this led to CFM being spun off from the Ministry and to the
establishment of a spare but sound legal and organizational
structure for the management of the railways and ports.

CFM understands that the first step, the acceptance of a
clear division between CFM and the civil service and the
priority of the commercial over public service functions, is
not enough, and envisages a contract with Government based
on a sound strategic plan 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
able to do so are simply too busy and the knowledge base is
too narrow. External resources will be required both to
define areas of mutual concern to the GOM and CFM and
clearly state joint policy on them (the strategic plan) and
to chart a course of action over the next three to five
years (the contract plan). (See 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 donors 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 ongoing donor
programs in several areas and bring together assistance in
many different subsectors.

_ 1;&,
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The process that USAID will use to get a clear picture of
what needs to be done is fairly simple. The first step is a
three-month IQC, to be conducted by senior railroad
administration experts, including a workshop specialist, a
management expert, and an operations manager, at a minimum.
Their major task will be to prepare a scope of work for a
follow on analysis that could take two to three
person-years, and that should result in concrete
recommendations for donor interventions and policy change.
This second contract will be a direct AID contract,
following competitive procurement procedures.

Most of CFM’s senior staff have been with the railroad since
before independence, and are well aware that it is not
functioning properly and needs substantial assistance and
reform. While there will be areas of conflict between
individual or corporate interests and efficiency, CFM and
the GOM have both demonstrated over the past few years that
they are committed to fundamental reform and recognize its
benefits. CFM, because o{ Mozambique’s infrastructure and
geography is an international rather 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 prcblems and internal inefficiencies is absorbing
both the potential profit and several million dollars a year
in GOM funds (presently provided by the non-renewal of
capital stock, by donors in the form of capital equipment
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 purpose.

E. Project Management

USAID’sS RRSS management team consists of a direct hire
engineer . (scheduled to arrive in Maputo in September, 1990),
and a project management office with a PSC project manager
and a TCN PSC engineer as well as support staff. This core
group draws on legal and contracting services from
USAID/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
for commocdities will be undertaken under host country
procedures by the CFM Purchasing and Supplies dapartment,
assisted by USAID/Mozambique, the RCMO and the RLA. Most
contracting for services will be undertaken under direct
A.I.D. procurement mechanisms under the oversight of the
Regional Contracting Officer based in Swaziland.
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The locomotive purchase and subsequent monitoring can be
performed under present administrative arrangements. The
management analysis contract will initially be under an IQC
and will also not require any additional assistance. If a
major new project design is contemplated following this
initial study, than additional project development,
economics, and possibly human resources support will be
needed for several months. It is expected that this
assistance will be provided by REDSO/ESA, short-term
contracts, USAID/Harare, and possibly AID/W. The terms of
reference will be prepared and in-country support will be
provided by the present RRSS office.

USAID does not require any further long-term direct hire or
project-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
ensure adequate USAID oversight through the final evaluation
and audit of the project.

F. Summary of Inputs and Outputs

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.

To achieve the cutputs listed above, A.I.D. will finance the
following inputs:

= Ten 2000 horsepower locomotives.
- Two year supply of spare parts for the above.

- Special tools and equipment needed to maintain the above,
as required.

= One local-hire computer specialist for three years.

= Short-term TA, nine person months for a review of CFM's
overall structure.

- Short-term TA, 21 person-months for design of
restructuring plan for CFM.
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The two project management positions presently funded under
RRSS will be extended until 1994. 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,
locomotive 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
years 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
analysis will be completed by the end of calendar year 1991.
This will allow the results to be fully assessed early in
1992. If the analysis warrants further management
assistance, the necessary project documentation will be
completed for AID/W review in FY 1992,

Concurrent with the implementation plan for this PP
Supplement, it is important to note that the
foreman/technician-level and management-level teams will
arrive in Mozambique in April and July, 1990, respectively.
This will provide for over two years of preparation and
upgrading of maintenance skills in Maputo 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 Project) will have provided three years
of technical assistance in support of maintenance and repair
capacity. The arrival of USAID’s management-level technical
assistance team in July will allow the team to cooperate
fully with those selected to complete the management
analysis,
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VII. FINANCIAL PLAN
A. Obligations

Because the project proposes to purchase all ten locomotives
at once, the costs of this PP supplement are front-loaded.
In order to issue the locomotive tender (as well as to
purchase the complementary technical assistance, spare
parts, and tools and equipment) approximately $17 million
should be obligated in FY 1990, if possible. If funds were
incrementally obligated, there is a good possibility that
the successful bidder 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 $225,000, 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
study.

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

B. Financial Tables
Table 4 below summarizes A.I.D.’s contribution to this
project supplement. Table 5 provides more detail by Fiscal
Year.
Table 4

Summary of Use of AID Funds ($000)

i. Locomotives 15,500
ii. _Spare Parts 1,500
iii. Tools and Equipment 250
iv. Technical Assistance 1,614
v. Audit and Evaluation 100
vi. Contingency | 2,036
Total 21,000
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TABLE S

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 1991 1992
0 50 52
250 649 0o
0 0 30

0 0 67
250 699 149
0o 7,750 7,750

0 250 0

0 1,500 o
0o 9,500 7,750
S0

250 10,199 7,949
27 1,095 853

1993

55

150
70
275

00O0O

199&

58
130
241

(=N-N-N-]

291
31

TOTAL

215
899
310
190
1,614

15,500
250
1,500
17,250

100

18,964
2,036

21,000

o
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C. Cost Estimates

The detailed financial plan by calendar year by
accrued expenditures is presented in Table 5 on the
preceding page.

The estimate of the major cost item, locomotives, is
based on the TAZARA procurement (larger locomotives
at $1,500,000) and the September, 1989 purchase,
funded by Japan of five GE U20C locomotives at a unit
cost of $1,454,600 per unit. This price was also
valid for orders placed up to March 1990. We have
added approximately $100,000 per locomotive to cover
cost increases and commissioning fees.

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 locomotive performance (approximately
$50,000), a second audit ($15,000), and possible
additional costs of the presently planned eva'uvations
and non-federal audit. TA costs were based on
present costs to the project, plus inflation. The
TCN PSC and the computer specialist are local hires.

Since the above costs are based on recent contracts
for identical services or commodities, it is very
unlikely that any line item will increase in cost by
more than 10 percent. The contingency, which covers
all line items, is therefore adequate at 9.6 percent.

VIII. PROCUREMENT PLAN

A. Procurement List & Budget:

BN\
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The Project will finance the following commodities and

services:
Table 6:
Item Implementation Financing Estimatec
Method Method Cost ($0C
10 DE Locomotives, HC Contract Direct L/Comm 15,000
2,000 horsepower
TA for specification A.I.D. IQC Direct 25
review Reimbursement
Inspection Services, CFM A.I.D. Contract Direct 124
visit Reimbursement
Tools and equipment for HC Contract Direct L/Comm 250
locomotives*
Two-year supply of spare HC Contract Direct L/Comm 1,500
parts
TA -- Nine person month A.I.D. IQC Direct 225
review of CFM Reimbursement
TA -- Follow-on to above, A.I.D. Contract Direct 525
design of restructuring Reimbursement
plan
Local-hire PSC engineer A.I.D. Contract Direct 190
Reimbursement
US-hire PSC Project A.I.D. Contract Direct 310
Manager Reimbursement
Computer specialist A.I.D. or HC Direct 215
Contract Reimbursement
Evaluation/Audit A.I.D. IQC or Direct 100
. Contract Reimbursement
Subtotal. 18,464
Contingency 1,536
TOTAL ‘ _ 20,000

N
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B. Responsible Entities:

The Regional Commodity Management Officer has examined the
capability of the Mozambique Railways to implement the
purchases required by the project and has determined that,
with appropriate input and assistance, CFM is capable of
conducting the procurement of locomotives, locomotive spare
parts and the special tools and equipment in accordance with
the guidelines A.I.D. Handbook 11, Chapter 3. Sufficient
technical expertise will be available to ensure the success of
the procurement. Short-term TA (probably under an AID/W IQC
for engineering services) to review and finalize the technical
specifications for the locomotives and spare parts will be
financed by the Project. A full-time PSC contract manager
with 8 years A.I.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
Pronject. 1In addition, a USDH engineer is to be assigned to
Maputo in September 1990 and a USDH commodity management
officer is on the staff of the USAID. Lastly, regional
commodity management and regional legal services are available
from REDSO/ESA and from USAID/Swaziland, respectively. It
should also be noted that during the last year, CFM has, under
A.I.D. financing, successfully purchased spare parts, special
tools 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 purchased
approximately $5 million in commodities and contracted for
$4.2 million of services. USAID is confident that CFM, with
the levels of A.I.D. involvement and technical assistance now
planned, _is capable of purchasing the locomotives, spare
parts, and tools and equipment financed by this amendment.

The decision to use host country contracting for the
locomotive procurement to be 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
not 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, and by three technical
advisors funded by the project. The Director of Procurement
and Supplies will, with the assistance of the REDSO/RCMO and
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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 contractor on behalf
of the CFM. The General Manager of the CFM, after A.I.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.

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.1.D.’s recent experience with financing a similar package of
locomotives, spare parts and technical assistance for TAZARA
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 lowest
priced offeror. Potential offerors will first be asked to
submit technical proposals, without price information, in
response to the technical specifications and terms and
conditions published in the RFP. A pre-proposal conference
will be held by CFM in Maputo with all interested potential
suppliers. At this conference CFM will hear suggestions for
changes to the proposed contract 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 quantity contract for engineering services
will probably be used to obtain these services. A technical
services contractor will also be retained, through an IQC, 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.

Ju
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Included with the new locomotives 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 the initial start up and commissioning of the
locomotives in Mozambique as well as to provide advice,
training, and assistance to CFM staff for at least two years
after delivery of the last locomotive.

The institutional review of CFM will be conducted through an
A.I.D. direct contract. The evaluations will, to the extent
possible, use the contract being developed for the RRSS
project. This contract will cover all three country
components of the project; Swaziland, Malawi, and Mozambique.
The non-federal audits will be under existing IQCs.

D. Source/Origin

All funding for the project amendment will come from the DFA
account through the Southern Africa Regional Program.
Therefore, the authorized source/origin for commodities and
commodity related services is A.I.D. 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 Mozambique at reasonable cost, the
bulk of the purchases under this amendment will be of U.S.
source/origin/nationality.

E. Shipping

At least 50% of the commodities financed by the project
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. Suppliers of
the commodities will be responsible for arranging for the
shipment of the commodities.

F. Marking

All equipment and financed under the Project must be
appropriately marked with the A.I.D. handclasp symbol.
Therefore all solicitation documents, and/or contracts for
equipment or supplies financed under the Project will contain
a requirement for the suppliers to appropriately mark the
equipment or supplies and containers prior to shipment.
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G. Financing

All contracts for commodities and related services will be
financed by A.I.D. direct letters of commitment or under
direct reimbursement procedures (e.g. the IQC delivery
orders). Since USAID/Mozambique has its own resident
controller and a full time project manager assigned to the
Project, sufficient staff to review invoices from suppliers
exists at the USAID.

H. Gray Amendment

The locomotives, locomotive spares, and tools and equipment
financed will be purchased by CFM, using host country contract
procedures, 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.

Some of the skills required for the follow-on structural study
of CFM may be available through a small or disadvantaged
business USAID will require that a minimum of ten percent of
the value of the contract for TA be used to subcontract with
qualified disadvantaged enterprises, particularly in the areas
of policy analysis, management, and planning. There is also a
TA contract for inspection services to be awarded through an
A.I.D. direct contract or IQC as well as for evaluation/audit
services. Every effort will be made to identify disadvantaged
enterprises which can handle these activities.

IX. MONITORING, EVALUATION, AND AUDIT

At present, two evaluations are scheduled for the RRSS
project, for late 1991 (interim) and late 1993 (final).
Although the locomotives 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
mairtaining the locomotives once they arrive and recommending
corrective 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).

Glo
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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 locomotives.
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.

During the final evaluation of the present project, an
assessment will be made of the effectiveness of the monitoring
system and the maintenance program for the locomotives.

A final evaluation of this component will be performed in late
1984 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 well 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 nroject
technical assistance and commodities arrive in Mozambique.

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 vere
changed in 1989 and 2) the RITES team of mid-level technicians
is leaving in 1990 rather than 1993.
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1) On May 11, 1989, the Council of Ministers approved a
reorganization of the Ministry of Transport that gave CFM much
greater autcnomy and a mandate to earn a profit, particularly
on international traffic. This change took legal effect in
August, 1989. As a result, CFM is now able to negotiate and
adjust international tariffs according to market conditions,
and without inter-ministerial approval. National tariffs must
still be approved by the National Commission of Wages and
Prices, and this body is 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
July, 1990, and 25 percent in January 1991). 1In addition, CFM
has been granted the flexibility to offer salaries that exceed
the national scale by up to 100 percent.

This legal autonomy 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 required to
do so. CFM is 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. The next five to ten years should see a gradual
lifting of the financial constraint. How CFM uses its freedom
of action when it is 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
made by RITES in the transfer of skills to CFM staff, the
Kuwait fund decided to terminate this program in 1990. This
required a reorientation in USAID’s program to finance
mid-level positions as well as the more senior ones, and led
to a modest trimming of the planned senior level long-term
advisors, of training, and of contingency.

The result of these adjustments has been to more or less
restore the mid-1988 status quo. CFM will still need a great
deal of expatriate assistance, in line positions as well as
advisory roles, and in management as well as technical
positions, for the foreseeable future. CFM(C) is covered by
the World Bank-led consortium implementing the Beira Corridor
Project. Maputo is far less advanced, and the RITES departure
will leave gaps in several areas (e.g. the commercial,
engineering and operations departments), but the diesel
workshop and financial management areas are receiving enough
assistance to operate well in the medium term.

b
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During the design, the option of adding more technical
assistance in senior management positions was considered and
rejected on the grounds that a more comprehensive and
long-term approach is required. The groundwork for such an
approach is 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
or 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
officials are beginning to feel that the myriad donor programs
are not within their control and that some of them may not be
working. For this reason, the present project includes funds
for an overall assessment of CFM(S) and CFM directorate for
late 1990, after the completion of the World Bank organization
study and the return of the CFM Director General from a
planned seven-week visit to U.S. railroads and ports. USAID
believes that the exposure this trip will offer to efficient
private railways will provide valuable insight into how to run
CFM as a commercial venture. While CFM is open to and firmly
committed to reform, it is important that the development of a
program be manageable and as transparent as possible. This
will require careful 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 analysis.
The economic analysis was divided into two distinct parts, the
projection of traffic and the calculation of the rate of
return, presented separately in Annexes C and E.

A. Economic Analysis -- Traffic Projections
(Annex C)

Estimates of future traffic determine how many locomotives
need to be purchased. The basic approach used in this
analysis was to critically examine and modify traffic
forecasts by SATCC, the Netherlands Economic Institute (NEZ',
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 SATCC estimates total regional trade and then
distributes it, the NEI model is basically distributional.

The NEI study, prepared for the World Bank'’s Beira Corridor
Project, refined earlier work by RITES, and resulted in
substantially higher traffic figures for 1995 than SATCC. NEI
distributed SATCC's total traffic according to a user
preference model that excluded political considerations and
took into account all costs, including poor service,
uncertainty, etc. USAID’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
essentially the same now as then, and assuming that the
security situation permits free circulation, this appears to
be a good institutional target. For the purposes of this
analysis, it is assumed that traffic will reach the 1981
levels by the year 2000. Traffic levels are then interpolated
to 1995. 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 expected supply.

During the design, interviews were conducted with shipping
agents and CFM commercial staff to try to determine if
shippers would respond to the increased availability of
hauling 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 major 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 face
users of the Mozambique corridors. USAID believes that the
recent increases in traffic (40 percent from 1988 to 1989)
under very poor operational conditions and the overwhelming
geographic and financial advantages of the Mozambique lines
make it highly probable that shippers will respond as expected
to the increased availability of hauling capacity.

Table 7 below shows the comparative forecasts.

TABLE 7: TOTAL TONS CARRIED BY CFM
1995 AND 2000

1995 2000
USAID 6,897 9,735
SATCC 7,443 9,391

NEI/IBRD 8,701 N/A
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B. Technical Analysis
(Annex 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.

l. Locomotive Requirements

The number of locomotives required is determined by two sorts of
technical consideration; a) the physical characteristics of the
railroad and commodities and b) the efficiency of the railroad
carrying the goods. The physical elements are given and assumed
not to change during the life of the project (except for total
traffic demand, which rises as described above). The analysis
assumes, however, that the RRSS project will meet its efficiency
targets, and that fleet availability will increase from its
present 55 percent to 75 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 rates are the
switch to 24-hour operations and the opening of 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 1995.

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 1995.

TABLE 8: Summary of CFM Diesel Electric Locomotive Fleet
Including Planned Procurement

2990 91 92 93 94 95 2000
CFM Holding 61 66 84 94 104 104 95
Normal Attrition - - - - - -9 -
Supplied ?y:
Japan 5 3 - - - - -
France - 15 - - - - -
Canada - - 10 - - - -
us - - - 10 - - -

TOTAL Fleet 66 84 94 104 104 95 95
Requirement 1172 107 126
Deficit 51 12 31

Al



1. Except for the Japanese second delivery of three locomotives
the donor contributions are fairly firm. Japan may also supply
additional locomotives in 1992 and 1993, but these are uncertain
and have not been included above.

2. Requirement is high because of 12-hour only operation and
service train requirements.

2. Type of locomotive

The basic issue on the type of locomotive is whether it makes
sense to purchase larger locomotives than now make up the CFM
fleet (2000 horsepower GE U20C’s). The arqument for varying
locomotive size is to achieve better economy 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.

There is a technological threshold between 2000 and 3000
horsepower, and the higher power locomotives require a higher
level of skill and more complicated maintenance routines.

Given the above, CFM should capitalize on its experience of
the past 30 years and continue to purchase North American
locomotives in the 2000 to 2250 horsepower range.

C. Economic Analysis -- 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 assumptions were:

a) utilization rates will rise to 200 kilometers per day (a
conservative figure);

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 certainly
will (CFM(S)’'s present LRMC is estimated at $0.056). Based on
these assumptions and no other improvements in operating

efficiency, the internal rate of return was 17.5 percent. The
most sensitive factors -- engine kilometers (EKM) per day,

ot
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availability rates, percentage of traffic carried on the
backhaul, and costs per ton-kilometer -- were then adjusted and
the rates of return calculated as shown in Table 9:
Table 9: Sensitivity Analysis
Internal Rate of Return
a. Engine kilometers and backhaul rate
EKM=120 EKM=200 EKM=300
Backhaul 40% 10.07% 19.10% 29.33%
Backhaul 30% 9.00% 17.54% 27.17%
Backhaul 20% 7.91% 15.99% 24.99%
The above table sets the availability rate at 75%.

Note that EKM=120 approximates the 12 hour day, or no
security improvement, scenario.

b. Availability c. LRMC

Rate IRR US cents/ton-km IRR
50% 10.53% 4 25.03%
55% 12.01% 5 17.54%
60% 13.44% 5.6 9.32%
65% 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
conservative 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
illustration. CFM’s average costs per ton kilometer
are already well below this and should drop with new
line openings, availability rate increases, and
24-hoursg operations.

D. Financial Analysis
(Annex F)

The financial analysis examines CFM(S) tariff
structures, cost accounting, and the financial
benefits of the locomotives. It found that
significant progress has been made since 1988 in
evaluating CFM’s assets and in gaining the financial
autonomy needed to fulfill its commercial mandate.
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Based on present average costs, and assuming some
cost reductions, including the continuation of a
downward trend in staff levels, better wagon
distribution, and improved locomotive utilization,
the analysis projected that CFM would face a growing
deficit to 1993, and begin to make a profit in 1997,
If no additional efficiency in operation is achieved,
the deficit is significantly higher, but an operating
profit is still realized beginning in 2000. On the
foreign exchange account, CFM is expected to lose
money only in 1990 and 1991. These calculations are
presented graphically on the next page and in detail
in 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 arriving in
mid-1990.

XII. COVENANTS

Two covenants will be included in the project
agreement amendment. These have been discussed with
CFM on several occasions and USAID is satisfied that
they will be agreed to and honored.

The Grantee agrees to seek USAID concurrence in the
disposition of the locomotives, and that USAID may

determine the corridor to which they are assigned.

In addition, the placement of locomotives acquired

during the project from other sources will be made

only after consultation with USAID.

The Grantee agrees to fully participate in and
sSupport a comprehensive review of CFM management and
organization, and will work with USAID and other
donors to develop and implement a plan that addresses
the recommendations made in this review.
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XIII. 611(e) CERTIFICATION SUMMARY

(ANNEX G)

The 611(e) certification was reviewed and approved by
REDSO Engineering (90 Nairobi 12809), and signed by
the USAID/Mozambique Director on June 14, 1990. 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
CFM’s capacity to maintain and utilize jits
locomotives. Exaimples include: RRSS, which is
providing 15 advisors 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; Britain, which is pProviding 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 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, Portugal, the EEC, Finland,
Sweden, Japan, Canada, Belgium, the Netherlands,
African Development Bank, UNDP, and Austria are
expected to continue to assist CFM.

The GOM and CFM are committed to improving CFM’s
capacity to maintain and utilize its locomotives.
GOM policy is that CFM will pay for itself. 1Its
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 pPlace, CFM will be
making an overall profit by 1997, according to our
financial analysis. vVariable costs will be
covered by 1991 (international traffic) and 1995
(local traffic). If CFM administers well the 40
percent of its foreign exchange earnings that it
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
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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 meeting and is analyzed
in detail in USAID’s Country Program Strategic
Plan. The proposed strategy of assisting CFM to
become financially viable while phasing down donor
assistance 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 before 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 be 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 been low,
losses due to negligence or human error are rare.

By agreeing to and then meeting some of the
conditions of the Beira Transport Corridor
Project, CFM has demonstrated its serious
commitment to reform. These conditions include
the promulgation of legislative measures
establishing CFM as an autonomous entity, tariff
adjustments, investment criteria, and efficiency
improvements. The end result of an intelligent
reform program would be a railroad that maintains
and operates its equipment effectively. USAID’s
analysis indicates that the political will,
prospect for external assistance, and opportunity
for profit will conspire to make CFM effective
within the next ten to fifteen years.
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ANEeX A

REPVOLICA POPULAR OF MOCAMDIOUE

DIRECCAO NACIONAL DOS PORTOS E CAMINHOS DE FERRO

.....................................

YOUR EXCELLENCY
THE AMBASSADOR OF THE UNITED STATES
OF AMERICA

MAPUTO

. <

$UA REFERINCIA SUA COMUNICAGLO DB NOSSA REFERENCIA DATA
237/DNPCF-GAB/89 2/08/198
ASSUNTO :

1 -1 have the honnour to submit to Your Excellency the annexed repor-
reiated with the needs of new diesel main line. locomotivaes for CFM,

A priority of 45 naew locomotives is envisaged for 1991, and as can be
observed in the corclusion the calculations were made taking in
dccount 8 careff.il agroach on traffic forecasts, availability of"
iocemetives, and OFerational efficiency.

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

(1) S Gerera. :.ectric locomotives will be funded by Japan (the
delivery time exzected is middle 1990)

(ii) the GPRM sent a letter to Caisse Central (France) requesting a
soft loan to purchase 18 ALSTHOM locomotives. '

(iii) Canada seams insterested to supply 10 locomotives but not yet
83ve an official decision.

(iv) CFM is also contacting 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 Fequasting Your Excellency of a USA grant to
supply 1% locomotives. This amount it is also considered a minimum to
introduce a new type of equipment.

Highest Consideration

NATIONAL DIRECTOR OF PORTS AND RAILWAYS

F.FERREIRA MENDES
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IM SECSTATE WASEDC usRhSﬁh \
T0 RUEITO/AMEMBASSY MAPUTO PRIORITY 3541 [,3 AP
IUTESE /AMEMBASSY “ARARE PRIORITY 2961 Date Rec'd
IN 50 2UTUNR/AMEMBASSY NATR0PI FRIORITY 2148 Action Due
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TUIJECT: MOZAMBIOUE REGIONAL RAIL SySTEMS suppoRs
(65U-U247) SUBPROJECT AMENDMENT Date Compieteg

File:
REF:  (A) MAPUTO 22678i (B) 89 MAPUTO 22969

1. INFORMAL BUREAT COMMENTS ON MOZAMBIQUE REGIONAL RAIL
STSTIMS SUPPORT SUBPROJECT AMENDMENT PRITARATION
FAOPCSAL (RET 4) FOLLCW IN PARAGRAPES 2-4 EELOW, SINCE
MOZAMRBIQOUE IS Sucy CRITICAL LINK IN THE REGIONAL SYSTEM,
EURPAU FTLIVES TaAT NOW IS THE TIMF T0 APPROACH THE
TEVPIOPMENT AND STRINGTHATNING OF CFM IN A COMPREEENSIVE
“AUNFR, WEILE wp DONT TEINK T9aT TEIS WILL RE
COMPLETELY T3QNGE? CUT DURING TEE DESIGN OF TRHIS
AMENDMENT, WE DO EXPTCT THIS EFFORT TO PUT FORTRE A PLAN
CF ACTION WRICE 15 CCNDITIONED 70 LOCOMCTIVE
FROCURTMEINT, 'm0 ACFIRTE AN ECONOMICALLY AND
“FEPATIONALLY EFFICIZINT CcwM, 4 COMPREHENSIVE PLANNING
IXFRCISK IS NT.CESSARY, TEIS EXERCISE wOULD IDENTIPY
INETITU™IONAT, STRUCTURAL AND PEYSICAL PROBLEMS;
<CINTITY STRATESY AND COURSP OF ACTION TO REMEDY THOSE
FACFLEMS; IDENTIFY ZXISTING SOURCES OF U.S. AND 0OTBER
TONGR ASSISTANCS; AND PLAN %O¥ TO ADDRESS THE

REMAINDZR, 7o ADDRESS THIS POINT, TRHE MISSION MAY WISE
TO CONSITER m3,7 PLANNING ACTIVITY PBE INCLUDED AS PART
C¥ PROJFCT (AMENIMENT) IMPLEMENTATION,

Z. DFLEGATION OF AUTHORITY NO, 404 REQUIRES THAT THE
RESIONAL AL TAKF INTO AZCOUNT TBE MISSION DIRECTOR’S
CENTIPICATION CP 611(F). 1TFIS AUTEORITY CANNOT BZ
RETELRGATID, 710 OPERATIONALIZE PHIS THE RIVISED PROJECT
FAFER, INCLUDING 611(E) CPRTITICATION, SHOULD .}
SUZMITTER 70 AIT/W T0 TNABLT ys TO PROCESS AN ACTION
MEMORANDUM TOR 7TEE ACTING AA/ATR, 3 CABLED SUMMARY IS
NOT SUFFICIENT 10 SUFPORT TEIS ACTION. TO AVOID
SPLITTING RTSPONSIBILITY POR PP AMINDMINT? REVIEY AND
APPRCYAL, TRP PP AMENDMENT SAOULD THERFFORE BB APPROVED
IN AIL/Y, Glvny AID/¥ PEASONNIL CONSTRAINTS, THAT

/2 UNCLASSIPIED STATE 114778/21 (©
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TEANSOORTATI M IN TRE R25ICN, PTESARING ISSUES PaPECS
ANT H3LTTING THc YAPUTD 4]JPYSHT® LAST DEZEMIER, A wagos
[3F2 STUDY 2N DGSANTZATIIN AND STAFFING IS DUS FCR
CIELZTION IN LATE June,

) IN STATE 114319, AI2/W INDICATED TEAT IT wWoULA
{ $2P3TOEIATE T~ INVESTIGATE THE INSTITUTIANAL
CAPACITY IF TF¥ 243 TQ 2LAN A SIEIRHENSTVE, 5YSTEIYATIC
APOIZACH TI RISTLVING IMSTITUTIRWAL 33TTLENESLS. 6332
TRGANIZATIONAL OTLICIES, STSUSTUSAL PRO3LZI4S 473 23-aty
FUNCTIONING OSERATICNAL PROCEIYRES, AT THE SAME Tlug,
THE ISSUES TNVILVED WITH ENSURING EFFICIFNT NATIONAL

"ACDE: CRISSING REGULATIONS AND PROCEDURES NEED TQ 8¢
ANZRESSED,

(ITI) THE PPS INCLUDED SUNDS FOR AN INC TEAM TO CONRUCT
A PIELTMIMNARY STUDY OF CFMYS MANAGEMENT AM) STRUZTURE,
INCLUZTINA COCEDTNATION WITH GTHER CONORS, wHICH woULD
SUTLD JN THE I3RD STUDY. THIS WOULD 3% FOLLOWED UP JITH
CTHER MANAGEMENT AND 2QLICY STUDTES. WNHILE NELCOMING
THIS INTITIATTVE, ©2ARTICIFANTS EXPRESSED CONCFPN THaT
THE STUDTES IN THIS CRITICAL A&REA SHIULD NOT GATHER DUST
ANZ SHCULD SESULT IN I“PLEMENTATION 2F MANAGCYENT AND
PCLICY 22FCZR™S AS ART CF AN TINTEGRATED MULTICONDR

LAN, IT WAS REZOSNIZED THAT TACKLING MANAGEMENT an?
PCIZY SEFOR“S WAS A NEWN ARCA AMD THERE ARE SIGNIFICAT
INFIRMATION GAPS ON 32TH HAST COUNTRY AND CON3 SIODES
THAT NEEZED FILLINS, SU3SEQUENTLY, UAIZ/MOZAM3TQUE 1AS
INDICATED ITS IMTEREST IN 3UINS INTOD THE WORLD BANZ'S
SSATP FCR MANASEMSNTAND POLICY STUDIES.

ITI

(IV) AT THE TIHE F THE REVIEW, MIST MCETING ATTENDEES
NERE MIT ST AWARE OF THE EROOQSAL FOR A FY 1391 SADZC
TANSIORTATION EFFICIENCY OROJECT (630-0254) AHICH
SHPULD CONTRIBUTE SIGNIFICANTLY TO THE PROCESS,
ESPECTALLY IF IT INCLUDZS MANASEMENT AND POLICY ISSusts.
THE 237POSED FY 32 MACALA PROJECT SHGOULD ALSC CONTAIN A
SUBSTANTIAL COMPINEMT FOR FACILITATING THE
IMPLEMENTATION OF REFJRMS,

Co RECTMMENDATION: THE MISSTON SHOULD INCLUDE IN THE
“I“AL 5°S A MIRE DETAILED DISCUSSION NF THE PRNCESS IT
INTENDS T3 USS TJ DESIGN AND CARRY CUT A SYSTSHATIC,
INTZGRATED VULTIDONGR APPROACH TO MANAGEMENT aND POLICY
REFORM FOP CFM, ALONG THE LINES DISCUSSED IN REF D.

3. DAMAGE TC LCCOMOTIVES

A. ISSUE: ARE T4E ECONOMIC AND OTHER 3ENEFITS OF
2ROVIDIMG THE LOCOMOTIVES SUFFICIENTLY LARGE TC OFFSET
THE RISKS TC THE LOCOMOTIVES THAT STILL REMATN FROM
SA33TAGS AND ACCIDEMTS CAUSED BY TRACK MAINTENANCE

AT

#64ase
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http:rOLLO,.E0

UNCLAS
VZCZCTARL04EGAG68
PP RUTAMC
DE RUEHC %5488/02 1770126
IN® UULUY ZZH
P 2501212 JUN 30
F¥ SZCSTATE WASHOC
T7 IUEHTO/AMEMBASSY MAPUTO PRIORITY 4010
<UE4S3/AMEMBASSY 4ARARE PRTORITY 3577
INFJ FUEWME/AMEMBASSY MBABANE PRIGRITY 3605
RUEHNS/AMEMBASSY NAIROSI PRIJQITY 0897
3T
UNCLAS SECTICN 02 OF 05 STATE 206438

AICAC NAIR0BI FOR REDSO/ESA
PRCBLEMS AND INEXPERIENCED TRAIN OPERATORS.

Re DISCUSSICN: DAMAGE TO LJCOMOTIVES IS AN IMPORTANT
FACTS® IN THE LW EFFICICSNCY OF LOCOMITIVE USE IN TH4E
FEGICN. DUE TC THE SECZURITY SITUATION, TRAINS ONLY RUN
12 4JUSS A DAY, DESPITE GeADUAL IMPROVEMENT OF SECURITY
ALING THE LINSS.  MeNY LOCOMOTIVES ARE ARMORED, AND THIS
CAN 3% DTNE T THE NEw LJCIMOTIVES, THERE ARS
INJICATIONS THAT THE GOVERNMENT (GPRM) AND RINAMQD 4RE
2ECCVING INCPEASINGLY FLEXTISLE, AND THAT 33TH SIDES ARE
SINCERELY REAJY T2 TALK. THUS, THE RISK THAT A.I.D.
FINANCEC EQUIPMENT WILL 23E DESTRIYED 3Y VIOLENCE 4AS
LESSENEC. WHILE THE DRAFT PP STATES THAT THPSAT STILL
JEFINITELY EXISTS THAT SIME RE3ZL ACTIVITY WILL 2JCCue
CLIING THE LIFE-?F-TNE-PDDJECT, FCPR PAXITICIPANTS
JISCUSSEY AHETYER THE 3ENEFITS FROM PROZCEDING WITH THE
PROJECT JUSTIFY ASSUMING THE RISK GIVEN THE REGIONAL AND
NATIGNAL ECINDMIC BENEFITS FROH THE INVESTHMENT,

ACCORDING TJ THE MISSION, THE CF4'S LOSSES DUT T2 EIR2?
-R HUMAN NESLISENCE ARE LOW. IT SHJULD 3F NCTED,
dCWEVER, TAE CFM LJIST MGST QF ITS TRAINED YERSINNEL FOR
MANAGEMENT, MAINTENANCE AND TRAIN OPERATION ~HEN THE
POOTUGEUESE LSFT AFTER INDEOENDENCE. ESIDES THE
SROLEYS IF LICOMQOTIVE MAINTENANCE, PS<IIDIC HEAVY

FATNFALL CAUSES ERGSION UNDER T=E RAILS ANT TIES SJ THAT
T TRACA IS UNEVEN. THIS SLIWS TRAINS 204WN, AND
INEX2ERIENCED OPERATCRS IV POGRLY MAINTAINED T2ACK CAN
HAVE ACCINENTS RESULTING IN MAJ IR DAMAGE T2

LICIMITIVES. THE CONDITION OF MUCH JF THE RAILA0AD
TRACK WAS VERY PIJR AND IS GRAJUALLY 3EING IMPR0VED
UNJER THE “MULTISONGR RE4ASILITATION PROGRAM. CONSTANT
~ATCH ANTJ MINIR MAINTENANCE WORK IS NECESSARY, AS WELL
A5 A 5003 SYSTEM CF TRANSMITTING TRACK CONDITIONS TR
REFATR ANG TRAIN CREWS AS DAMAGE QCCuRs.

Ce RECOMMENCATIONS:
SECURITY: A BRISF MEMORANDUM SA0ULD 2E PREPARED TN
MAPUTY FIR THE PP AUTHORIZATION FILE WAICH TAXES THE

UNCLAS
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vEDIUM TERY =2R3S=ECTS FI° ZAIL S=Ziy2ITY INTO
CONSIDERATION, TNCLUDING THS ZALANCE 2ETWEEN SECURITY
AnT THE ITCICNAL TCINOMIC ZENEERITS,  “ENTIIN S4IULD 3E
“AZE THAT THE SECUSRITY FAZTZR WILL 22 TA‘EN INTO

CONSIZERATIZN WAEN S5SIGNING THE NEv L2COMIATIVES TO &
PATICULAR LINE,

TEAINEZE 22 <ATINT CRENS AL TXIACK “MAINTENANCE SYSTEM:

IV PEVELTEING ITS INTEGRATESD APPCCATH, THE COVPREHENSTvE
MANASEIMINT AtD PSLICY SYSTEM, TS MISSIIN SHOULD wIRY
<ITr G357 IN A YULTIOCNOR CINTEXT TC ENSUPE THAT T4aCK
MATVTZNANCE AND YARMING SYSTEMS ARE DEVELOPED AND AyT
INTZ TSECGATIING. A TPAINING PROGRAM NHICH COVERS
“PERATICNS UNDER DTFFICULT CONJITIONS SH4CULD ALSO 3E
SEVELT=CET AND CASFIED SUT. TRAINED OPERATING CREWS AND
AN EFEZCTIVE TRACK MAINTENANCE CSROGORAM SHIULD 2E IN
FLACE 3EFTRE ASSISNING THE NE LOCAMITIVES T2 CFM LINES.

4. CONTRACTING PROCESS

A. ISSUE: IS THE CONTRACTING PROZESS FIR LOCOvOTIVES
AND SOARZ OARTS ADEIATE?

2. ODISCUSSION: IT IS THE YISSION'S INTENT TC USE A
COMPETITIVE TWO STEP YOST-CAUNTOY ORICUREMENT PR0CESS
CESTSNED TJ J8TAIN LOZIMGTIVES FROM THE UNITED STATES.

(1) LOCO4ITIVE SOURCE/SRIGIN: GIVEN THE SENSITIVITY OF
THE LICCMOTIVE PROCUREMENT, THE AUTHIRIZED GEJIGRAPYIC
CGCE FZR TWE LJCOMATIVES SHOULD 3% 000(J.S. INLY). THIS
INCLUDES COMPLIANCE wITH A,I.D0.'S COMEONENTRY

REJUIREMENTS FCOR U.S. SCURCE/ORIGIN. GF AND GM ARE THF
INLY UeS, COMPANIEZES WHICH MANUFACTURE THE RIGHT SIZE
SIESEL ELECTRIC LOCCMCTIVES AND 5™ 4AS MIVED PART JF ITS
SFICUCTIAON T2 CANADa, HIWEVER, MS/3P/CCMS STLTED THAT
30TH COMPANIES HAVE INDICATED THAT THEY CAN PRCOUCE THE
2000 HP UNITS MEETING THES:E SCURCE/CRIGIN/COMPINENTRY
RESUIREMENTS,

(2) ©OROCUREMENT PROCEDURES: THE ECPR JNDERSTANDS THAT
THE LOCGMOTIVE PROCUREMENT WILL UTILIZE THE SAME
TWO-STEP PROCEDURE UTILIZED IN THE TAZARPA PROZUREMENT.,
IN STEP 1 ANY CHANGES TG THE SOLICITATICN WILL 3E
NECCTIATED WITH 30TH SUPpLIERS, SO THAT THZY “AY SU3MIT
THEIR PRICES IN EQUAL FOJTING, AS WELL AS NEGOTIATING
30TH PROPOSALS SO THAT THEY MEET THE TERMS 0OF THE
SOLICITATION. IN STEP 2, PRICES ONLY W~OULD 2E SURMITTED
AND AWARD MADE TO THE SUPPLIER WHOSF SUBMISSION IS
LOWNEST IN PRICE AND MEETS THE TERMS QF THE REVISED
SOQLICITATION. THIS JISCTPLINED PROCEOURE WNILL MAKE THE
PRICUREMENT FAIRER aND EASIER TQ DEFEND, AS WELL AS

3T
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RESULT IN A LOAER PPICE AND BETTER ZONTRACTUAL TERMS FOR
CFy,

(3) CONTRACT TECHNICAL ADVISIR FOR PROZSUREMENT: THE
ECP> STRINGLY UNDERLINED THE IMPIRTANAE OF THE CINTRACT
TECHNICAL ADVISCR ASSISTING CFM AT ALL 5TAGES JF THE
LSCOMITIVE PXCCUREMENT PRGCESS, FRCY ASSISTANCE WITH
PREPARATIIN JF TECAMICAL SOPECTFICATIONS AND REVIEN IF
THE STLICITATION THROUGH ALL ST=2S IN Rz VIEW CF
PROPISALS AND CIONTRACT NEGOTIATIONS.

(4) HOST COUNTRY VERSUS A.I.3. NDIRZCT PROCUREHENT 3JF
LCCCMOTIVES:  THE ECFR NOTED THE RECENT CONCERMS
EXSRESSED 3Y THE IG A37QUT THE ADEQUACY OF HOST CIUNTRY
CONTRACTING, INCLUDING THE HOST COUNTRY'S ARTLITY T2
CONCLUDE THE CONTRACT, ANZ PREHAPS MJRE IMPORTANTLY, TO
PPPRTSITATELY IMPLEMENT T INCS SIGNED. UNDER 43, 13,
CHe 2A, USATD MUST CARECULLY REVIEW A HOST CIUNTRY?'S
CAPASTLITY TZ MANAGE A HIST LCOUNTRY CONTRACT 3EFQRE
“ALINC A DECISION AS TG WHETHER TQ US:S A DIPECT CR 122ST
SOUNT2Y CINTRACT.  AFR/PD IS 27JCHING A COPY QF THE 1I%°*S
“CST RECENT REPIRT CONCENING COMMDY PEJILEMS WITH H43ST
SOUNTRY CONTPACTING TO THE MISSION. THE ECPR NOTED TuaT
[HE PFESENCE 3F T4E TA «OULD 3% 1IF SUISTANTIAL
'SSISTANCE TCZ CFM Tn CARZFULLY CONCLUTING THE CONTRACT.
MZ ECP% CONCLUTED THAT THE MISSION SHJULD CAREFULLY

teVIZw THESE CONCERNS ANZ THE PP SHAYLD FULLY DPOCUMENT
[H2 RATITNALE FIR SELECTING A PARTICULAR CONTPRACTING
'CDE, HCST CTUNTRY 0R OIRECT, IN LISHT OF THESE COMCERNS
INO CTFM'S ABILITY TO HANOLE THIM. TA4E AVATLASTLITY OF
.INTRACT AND SUPPLY OFFICERS IN THE RESTCN WAS DISCUSSED
'S WELL 8S TYE CONSIDERA3LE SROCUREMENT EXPERIENCE 0OF
JURRENT AND NEWLY ASSIGNED USAID/MOZAMOTZUE STAFF. 1IN
.CoITION, CFM HAS DINE CONSIDERABLE PROCUREMENT ALREADY
INDER THIS PRIJECT USING HOST COUNTRY PROCUREMENT
'RCCEDURES (SEE ALSC STATE 135082),

5) NCSAN TRANSPIRTATION. “S/OP/TRANS ADVISES TH4AT ALL

EGOTIATIOM WITH JCEAN CARRIERS INVOLVING FREIGHT RATZS
HCULD 3E CONDUCTED 3Y THE 3ITDERS, GE AND GY%, AND NGT

UNCLAS ) ﬂﬁ'
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I2/TREANS. 5
Te2e T2 N22I2T

MAJE TT T4I LOW 3IIDER IIF THEY “A/ CHZASE TO AucT:

Y SE AND GM ARE IN A AETTER POSITION THAv
E. .

AT UNTUTTE SOME OF THE FIEIGHT CIST. SINZE THIS
I

ATE CIMPITITIVE 2ATES, SINZE AVARD NTLL

CUREVENT WILL ?c JFA-FINANCED, 50 PERCENT S<IULD ac

Yo w

— Orm.»n p.v

AVSICRTED ON UWS.-FLAG VESSELS, IF AVAILASLY, TQ wesT
CARGT 2PREFESENCE EZJUIRTVENTS AND THE REVATVING 50
PERCENT “AY 38 TZaNSPCRTED QM COIE 332-3LA3 JZSSELS. F
ReiUSST THAT SUPPLIERS 3& ENZOURAZED TJ MAKE U,S.=-FLAZ
SHIPMENTS FIRST (THIS IS 2T INTENDEC TO 23E &4 <ANDAT-9Y
REQUIREMENT).

(£) SEGARJING SPAREZ OARTS | WE ARE COMCERNED THAT 19
PEZCENT SPAQES vAY NOT AE ADEQUATE. 1IN THE TAZARA
L3CI¥ITIVE PROCUREMENT, THZ PO PRIVINED FOR PRACUREMENT
CF 20 PEICTENT SPARE PARTS. SPABES IRNERED wWwTTH TH=T
EIUIPMENT ARE LIXSLY T2 3E CYEAOER, SARTICYULARLY TF, AS
IN T=S TAZAFA PRICUREMENT, THEI? °RIZE 1S FACTIRED INTO
SETERMINATICN OF THE AINMING 3IDDER,

Ce RECCYMENCATICONS:
JF T332 CAPABILITY EGR CARRYIN® 9UT 40ST COUNTRY

CONTRACTING AND RATIONALS €3R SELECTING THE CONTRACTING
03z IN LIEU OF DIRECT AID CINTRACTING.

== AIZ/W REZQUESTS THAT THE FINAL 2P INCLUDE A JISCUSSION \ l

== AIT/W PEC3IMMENCS THAT THE SUPPLIER 2JF THE LOCOMOTIVES
~ILL 8¢ 32ST PLACED FCR ARRANIING THE SHIPPING &S PART
CF THE SACHAGS, THIS NILL REQUIRE CEM/USAIN
SURVIILLANCE T3 SEE THAT SHIPPING RTIGULATIING ARE Mc9T,

== THAT THE “ISSTIN ENSU?E THAT TUE CAONTSACT TETHNICAL
AJDVISIR FZR THE L2COYOTIVE PROCUREMSINT ASSIST THE CFv AT
ALL STAGES ZF THE PRZCUREMENT PROCESS.

== THAT AID/A'S  JP/COMS ZOMMIVITY IRANCY, GC/AER, ¢°/~L~
oC/CCY AND AS7/PT RTvICW IN DITATL &N QUQTE ACTION PLAN &
UNIUATE R3S THE 3ITTUREMENT PRICESS, AND PAVIDPE ADVICE

BNE TIMYENTS AS NSEDZD FOX THE “ISSTIN PRIJR T2 ISSJUANCE

SF THE I3,

== T4&T, SINCE THE ZOMMJDITY 3RANCH TS NTLLING Td
=RLVIDE ASSTSTANCE, INCLUSING TDY'S FOR THIS IMPORTANT
AND CTTOMOLEX PRAOCUREMENT PROZESS, 3EQUEST TUE MISSTINN
AOVISE TIMING ON WHYEN SUCH ASSTSTANSS A7ULD ac
SESISA3LE. (THIS W3ZULD 2EQUIRE MISSION N8 FUMRING).,
CINSIDERATICN SHCULD ALSD 3E GIVEN T2 AUYING INTJ A NEX
CENTRAL CJI“MODITY SSRVICES IQC.

== THAT THE MISSION AND “URCHASER CONSIDER WHETHER TWE
AMJUNT FJI3 SFARE PANTS SHOULD 35 INCREASED T3 20=25
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ANNEX C

ECONOMIC ANALYSIS - TRAFFIC PROJECTIONS

TRAFFIC PROJECTIONS

Traffic projections are one of the most important components
in the determination of locomotive requirements. The number
of freight locomotives needed for a particular year is
almost directly proportional to the tonnage of freight
traffic projected for that year. This Annex focuses on
traffic projections through 1995 and 2000. Annex D
translates these traffic projections into locomotive
requirements.

The traffic projections used in this PP amendment are an
update and improvement of the original traffic projections
of the Project Paper which were based on SATCC projections.
A weakness of the SATCC projections is that they do not
include the very significant freight movements originating
in or destined for South Africa, and moving by CFM through
Maputo. For example, in 1975 the South African traffic
accounted for almost 6 million metric tons, or almost 60 per
cent of traffic of the CFM(S). Because of the security
problem on the Ressano Garcia line, the South African
traffic fell to a low of about 600,000 tons in 1987, but now
seems to be recovering.

The omission of the South African traffic was corrected in
the traffic projections used for the PP amendment based on
information provided by CFM on the historic traffic data.
These go back to the year 1973, and before the time of
transport system disruptions associated with independence.
As such, the historic traffic data give a good indication of
what the traffic levels might be after the transport
corridors reach "normal" levels of utilization.

Discussions were also held with CFM officials familiar with
historic traffic patterns, and with changes in the type and
mix of commodities that are candidates for transport by CFM.
A typical example of change in the mix of commodities is the
replacement of bulky ferro-chrome ore produced by Zimbabwe
by the considerably less bulky ferro-chrome alloy. Another
significant change in traffic pattern was caused by the
exhaustion, in 1974 of the iron ore mine in Swaziland that
once produced a million tons & year. This lost traffic,
however, has been partially replaced by coal from new mines,
growing sugar production, and Swazi ferro-chrome.
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Figures 1, 2, 3, and 4 show the historic freight traffic
levels for the years 1973 - 1989 and updates of the
projections of traffic levels for the years 1990, 1995 and
2000 for the CFM(S), CFM(C), and CFM(N) rail lines, and for
total traffic. The data in the figures give both national
and international traffic. Detailed data giving the
countries of origin and destination of the traffic are
presented in Table 1.

The data are for freight only. Passenger traffic is
excluded because the projection of locomotive requirements
for passenger trains is done exogenously. Also excluded
are, of course, the flow of petroleum products by pipeline.
Included, however, is "on railway service" (ORS) traffic
consisting of materials needed by the railroads for
construction and maintenance, and transported by service
trains. The exact levels of ORS traffic are not known, but
during normal years, i.e., excluding years when there is

- heavy rehabilitation, ORS is assumed to account for about 5
per cent of total traffic.

The historic traffic data vividly depict the drastic drop in
traffic on all lines starting between 1973 and 1975. TFor
example, in 1973 the CFM carried a total of 17.5 million
tons of international (85 per cent) and 3.1 million tons of
national (15 per cent) freight traffic. The decline halted
for a few years around 1978. During that year about 6.7
million tons (77 per cent) of international and 2.0 million
tons (23 per cent) of national freight traffic were carried.
The steep decline started again around 1981 and traffic
bottomed out in 1985. During that year about 2.2 million
tons of international (76.5 per cent) and 700,000 tons (23.5
per cent) of national freight traffic were carried. By
1989, the latest available vear, freight traffic had risen
to 2.3 million tons of international (62.4 per cent) and 1.4
million tons (37.6 per cent) of national traffic.

The reason for this decline since 1973 is the combined
effect of the disturbances after the various countries in
the SADCC region achieved independence. Important factors
include: the departure of skilled expatriates in the
transport sector, leaving Mozambique and other countries
with a shortage of trained personnel to operate the
transport system; the resulting steady deterioration of rail
and other transport physical facilities; the closure of the
border between Mozambique and Rhodesia from 1976 to 1980;
and the attacks from rebels and bandits on the raill lines
which severely disrupted traffic on the Beira, Goba, and
Ressano Garcia lines, and forced closure of the Limpopo and
Nacala lines.
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CFM(C) was one of the first lines to recover, and has shown
a steady increase in traffic over the period 1984 - 1989.
From a low of 296,000 tons for 1984, the traffic increased
steadily to 632,000 tons in 1989. The CFM(S) is also
showing improvement. From a level of 2,520,000 tons in 1985
the traffic increased to 3,043,000 tons in 1989. The CFM(N)
line is still under rehabilitation and much of its traffic
at this time is ORS.

Traffic in Figures 1, 2, 3, and 4 was projected for a
scenario basad on the following assumptions:

1) By 1995, attacks on all rail lines will have ceased.
This assumption implies that regular 24-hour service
will be possible on the lines by 1995;

2) All corridors except possibly the Sena line are open
by the year 2000;

3) CFM's efficiency will have been raised so that it is
able to compete effectively with the road transport and
the South African transport system; and

4) The number of locomotives owned by the National
Railways of Zimbabwe will be sufficient to handle the
transit traffic from Zaire, Zambia, and Malawi. 1In
addition, the NRZ will have enough tractive power to
transport its own considerable import and export
traffic.

If one or more of these assumptions are not fulfilled, it
may take longer than projected for traffic on the CFM system
to reach the forecast traffic levels.

Assumption 4 merits some elaboration. Zimbabwe is located
at the heart of the SsaDCC region and the NRZ therefore plays
a key role in providing access to ports for the landlocked
member SADCC countries, as well as Zaire. Even products
from distant countries, especially the imports of Burundi,
Rwanda, and Uganda, transit through Zimbabwe. From June
1988 to June 1989, the NRZ carried 709,000 tons of transit
traffic from other SADCC countries. This amounts to 18 per
cent of Zaire’s, 26 per cent of Zambia’s, and 63 per cent of
Malawi’s total overseas import and export traffic. 1In
addition, the NRZ carried 3,453,200 tons of Zimbabwe'’s own
import and export traffic. 1In total, therefore, the NRZ
provides a very substantial proportion of traffic that could
be diverted through Mozambique ports via CFM. Analysis has
shown that, even with the opening of other corridors such as
Nacala and Lobito, there will be a net gain in transit
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traffic through Zimbabwe. Traffic from Malawi will, of
course, decline because of its easy access to the sea via
the Nacala line. But the percentage of Zairian and Zambian
traffic will increase.

At the same time, the NRZ today is suffering from lack of
traction. This is brought about by the fact that the NRZ
has too many locomotives that are unreliable and that
represent too many different models - a by-product of the
sanctions that forced the purchase of locomotives from any
willing seller - to allow efficient operation. For the past
three years, the NRZ has been able to fill the shortage by
leasing twenty locomotives from the SATS system. This
option, however, may close in the near future because there
are indications that SATS surplus of locomotives is
gradually disappearing - for example, the SATS locomotives
leased to Zambia were withdrawn last vyear forcing Zambia to
purchase ten new locomotives.

Fortunately, the locomotive shortage in Zimbabwe may soon
abate. The USAID regional program, under the World Bank
Railroads II project for Zimbabwe is planning a project that
will provide, inter alia, about 17 main line locomotives for
the National Railways of Zimbabwe.

METHODOLOGY

Traffic was projected for the years 1990, 1995, and 2000 by
country of origin for each of the three major CFM lines:
CFM(S), CFM(C), and CFM(N). Traffic for the same yvears was
also projected for national traffic.

CFM(S) - The national traffic was projected by continuing
the average two per cent annual growth manifested over the
1985 - 1989 time period. Traffic from Zimbabwe for the year
1995 was-derived from the SATCC projection for total traffic
through Mozambique ports, and from information on the split
between Beira (49 per cent) and Maputo (51 per cent)
estimated by the 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 inventory holding
costs and costs of losses from spoilage and pilferage - to
estimate the shipper’s choice of route. SATCC estimates
that, by 1995, a total of 1,448,000 metric tons will cross
the Mozambique border. The allocation for Maputo is
therefore .51 x 1,448,000 = 738,500 tons. The projection
for the year 2000 was obtained from a simple straight line
projection.
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The CFM traffic experts believe that the best procedure for
projecting the freight traffic of South Africa is to assume
that, by 1995, the CFM will be able to reestablish the 1981
traffic level. This appears to be a reasonable assumption.
However, to guard against an overly optimistic forecast, we
decided to move the date up to the Year 2000. Thus, our
projection for the year 2000 for traffic from or to South
Africa is 3,023,900 tons, the level achieved by the CFM(S)
in 1981. The traffic levels for the years 1990 and 1995
were derived using linear interpolation.

Traffic for Swaziland was derived using the same method as
for South Africa. Historic traffic data suggest that
Botswana traffic will remain at very low levels.

CFM(C) - Zimbabwe traffic was projected using the same
procedure outlined above, except that the route split
percentage was .49 instead of .51.

Malawi traffic through Beira was assumed to gradually drop
to zero by the year 2000; ..l Malawi traffic is assumed to
flow via the Nacala and Northern corridors by that year. It
should be noted that, as mentioned above, the Sena line is
not assumed to be open to international traffic before the
year 2000. Zambia traffic through Beira is also assumed to
drop to zero by the year 2000 because of the opening of the
Lobito corridor. By that year Zambian cargo will move via
the Lobito or Tazara rail line.

CFM(N) - The year 2000 traffic level of Malawi is assumed as
the sum of the 1981 traffic through Beira (458,000 tons) via
the then open Sena line and Nacala (225,100 tons) which was
operating relatively efficiently at that time. With Sena
closed, Nacala is by far the closest port to southern
Malawi. -

TOTAL TRAFFIC - Total traffic was derived as the sum of the
individual components for each rail line. The annual growth
rate for tocal and national traffic during the 1990 - 2000
time period is 9.1 and 6.6 per cent respectively. These
growth rates are not high considering that the gain in
traffic comes mostly from diversion from traffic routed
through South Africa, and from revitalization of suppressed
demand caused by disruptions of transport and not from
growth in the regional economy. Also, to lend perspective,
it should be noted that the annual average decline in total
and national traffic amcunted to 14 and 11 per cent
respectively during the 1981 - 1988 time period.
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COMPARISON WITH OTHER FORECASTS

Table 2 shows projections of traffic made by SATCC and the
World Bank. Comparison with USAID’s projections illustz-ates
the difficulty of making forecasts. For the year 2000, the
total projection of SATCC’s 9,391,000 tons compares well
with USAID’'s forecast of 9,735,000 tons. But individual
estimates differ substantially. 1In general, SATCC is too
low in their estimates of traffic through Maputo - 4.3
million tons rather than USAID’s 6.4 million tons because
SATCC excludes South Africa traffic - and too high for
traffic through Beira - their estimate of 4.1 million tons
versus USAID’s of 2.4 million tons. SATCC total traffic for
Beira is high because of SATCC's high national traffic
estimate -- 3.3 million tons versus USAID’S 1.26 million
tons (historic data shows that national traffic through
Beira reached a maximum of 1.8 million tons in 1973).
Traffic for Nacala is consistent in the USAID and SATCC
projections.

The World Bank in their Beira corridor study uses basic
SATCC projections, but makes various adjustments in traffic
and flows. 1In general, for the year 1995 (the Bank did not
Project for the year 2000) their total forecast is high -
8.7 million tons vs USAID’s 7 million tons. This is mainly
caused by their high estimate of traffic through Maputo -
6.6 million tons vs USAID’s 4.8 million tons. The forecasts
for the other two ports agree reasonably well with USAID’s.

Use of the higher projections made by the World Bank will
increase the number of locomotives required for the CFM.
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'‘ABLE 2

ISAID PROJECTIONS COMPARED WITH SATCC AND WORLD BANK PROJECTIONS (compproj.wkl)
.................................... e et T P

SATCC PROJECTIONS USAID PROJ. % DIFFERENCE
TTTTATTSSssese---- 2T DT
ATCC PROJECTIONS 1990 1992 1995 2000 2000
™ (Total)
Total 5293.0 7443.0 9391.0 9735.0 3.7%
National 3422.0 £703.0 $773.0 2976.0 ~48.4%
FN(S)
Total . 2244.0 3423.0 4356.0 6440.0 47.8%
National 1150.0 1600.0 1900.0 1506.0 -20.7%
mi(c)
Total 2705.0 3602.0 4107.0 2403.0 ~41.5%
National 2065.0 2853.0 3292.0 1260.0 -61.7%
FM(N)
Total 344.0 418.0 928.0 892.0 -3.9%
National 207.0 250.0 581.0 20%9.0 -64.0%
USAID PROJ.
-E.I. PROJECTIONS 1992 1995 1995
™ Total 6784.0 8701.0 6897.0 -20.7%
M(s) Total 5141.0 6604.0 4818.0 -27.0%
MI(C) Total 1166.0 1157.0 1600.0 38.3%

M(N) Total 877.0 940.0 486.0 -48.3%

ource:
ATCC - "R Scenario Model for Goods Transport Demand in the SADCC
agion: A presentation of the Model and Main Results;" SATCC,
aptember 1988.

>rld Bank - "Mozambique Transport Corridor Project," World Bank
iternal Document 7709-MOZ, July 18, 1989,
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TABLE 2

USAID PROJECTIONS CONPARED WITH SATCC AND WORLD BANK PROJECTIONS (cospprof.ekl)

SL1CC PROVECTIONS USAID POV, § DIRVBRRN
SATCC PROJBCTIONS 1906 1992 1995 2000 an
CN (Total)
fotal 5003.0 1443.0 93810 17350 .18
Yationsl 2.0 4703.0 87130 Hna -48.43%
cnies)
fotal HTH ) 3230 1956.0 (11K ) {.488
Bational 1150.0 1600.0 1900.0 1506.0 -0.18
ch(e)
fotal a705.0 3602.0  4101.0 0.0 -41.5%
Bational 2065.0 5.0 2.0 1200.0 -41.1%
cnin)
Total TN 6.0 .0 2.0 4.8
Bational m.a 8500 510 .0 -44 43
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[ntersal Decussat 1709-001, July 18, 1880,



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

1. The Need fo om v

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
traffic 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
Superceded 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 also 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 nzesid for determining operating
coefficients in this analysis.

4.2 Traffic Proiections

Traffic projections are the single most important factor within
the model. A direct relationship exists between the traffic

0\



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 cC.

1.3 Factors Reflecting Qperating and System constraints

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

- Operational efficiency

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

- Locomotive avallability

- 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. In 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.

Maximusi 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 this analysis, the tractive effort curve of
a General Electric model U20C loccomotive with 208 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. 1In 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 movement 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 traffic.

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)(Slc)(1.0-0a)(1.0-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 average 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

i
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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.

1.4 Passenger and Service Train Reguirements

Passenger 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 mair.renance 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 1995.

1.5 CFM Locomotive Requirements

TABLE 1. Summary of CFM Locomotive Requirements
YEAR 1990 1995 2000

Locomotive Requirements Considering:

132 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 operatiocns 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 railroads in Africa. Recent
figures for Kenya, TAZARA and Zambia are 12, 16 and 26 million
tons annually.

- o
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2.0 Status of Existing CFM Locomotive Fleet
2.1 Summary of Diesel Electrjc Fleet

locomotives will be retired by 1995. Table 3 and Table 3A sho
the present and planned make-up of the fleet in 1990 and 1995
respectively, including the age of the present fleet.

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 Piocurement
1990 91 92 93 94 95 2000

CFM Holding 61 66 84 94 104 104 96
Normal Attrition - - - - - -9 -
Supplied By:
Japan 5 3 - - - - -
France - 15 - - - - -
Canada - - 10 - - - -
Us - - - 10 - - -
TOTAL Fleet 66 84 94 104 104 95 96
Requirement 117 107 126
Deficit 51 12 30

4.2 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. Steam locomotives require much more maintenance than
diesels and are uneconomical without an assured supply of cheap
coal. The Beira corridor lost its reliable supply when the Sena
line, which leads to the Moatize mines, closed. 1In 1989, the
steam Beira in locos were out of service for three months for
lack of coal Until that time, they will be used for service,
rehabilitation and passenger trains within the CFM-C system.
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TABLE 5. Planned Phase-out of Steam Locompotives

YEAR 1990 91 92 93 o4 95
Number In Use 17 16 12 7 2 _0

at Year End

2.3 Availabjlity and Utilization of the Diesel Electric
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
Paper in 1988 of 58 percent. The objective of the Regional Rail
System Support project is to increase the availability to 75
percent by 1992. The project has ordered the first lot of spare
ports and equipment to be delivered to Maputo and Beira
wcrkshops. The project is also in final negotiations for a
long-term technical assistance team to support the
administration 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 ciscussion does not specifically cover shunting
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locgmotives, 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 ard 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
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 Qge;a;;ona; ghgracte;;stics of CFM Lgcomg;;veg
3.1 Length of Trajin is Limjted by 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 sssume 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.

Under the prevailing 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 bage material,
ballast type ard 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.

It 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.

3.3 Horsepwer, Tractive Effort and Tonnage Ratings

The amount of power that a locomotive can apply to tht 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 workshcps.

4.4 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 y20c 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
pro’en satisfactory over the past 24 years. CFM can capitalize
on their past experience and training and standardize the fleet
size on 2000 horsepower locomotives.

¢



Fig 1. CFM Freight Traffic Performance
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Fig 2. Target Locomotive Performance
Kms/Locomotive/day worked
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Fig 3. Target Locomotive Performance
Ton-kms/Locomotive/year in use
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Fig 4. Speed vs Tractive Effort
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Fig 5. Tonnage Ratings
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ANNEX E
ECONOMIC ANALYSIS-RATE OF RETURN

BENEFITS

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
long distances to South African ports. The project

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 PP
amendment. - .

COSsTs

INVESTMENT COSTS - Detailed investment costs for the PP
amendment are given in the Financial Plan, Section VIII of
the PP Supplement. In total, the project cost is estimated
at US$ 20 million. This includes ten diesel electric (DE)
locomotives of approximately 2000 - 2200 traction HP,
technical assistance, special tools and testing equipment
for the nsw locomotives, and a two Year supply of
maintenance spure parts for the new locomotives. These
costs are in U.S. dollars, and therefore are an adequate
approximation to economic costs.
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COST DIFFERENCE BETWEEN MOZAMBIQUE AND SOUTH AFRICA ROUTES -

There are basically two sets of transport costs: those over
the long routes to South African ports, and those over the
shorter routes to the ports of Mozambique. Detailed
information on rail transport costs is difficult to obtain,
but these have been estimated using the unit cost approach
in Reference 1l: "Policy Issues in Financial Strategy:
Working Paper 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: 500 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 NRZ’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 rouce 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.

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

Costs over the 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 depreciation on permanent way and facilities, and
fixed costs) for the SATS 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 35 per cent of the journey to and from Durban
is via the SATS systom, the adjusted cost for the haul to
Durban will be .35 x $0.02 + .65 x $0.04 = $0.033 per
ton-km.

\
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If 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 523 kms x $0.05 = US$ 26.15 per ton. For traffic to
Durban, the cost will be 1202 kms x $0.033 = US$ 39.67 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 3,004,00C,000 ton-kms per year. 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 523 kilometers.

The productivity in terms of net tons per year for a main
line lccomotive 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 tralling load is 1150 gross tons (a
weighted average for the 700 tons on the Beira corridor and
the 1300 tons for the other corridors, a conversion factor
of 1.45 to convert from gross to net tons, 365 days working
per year, locomotive availability of 75 per cent, a 30 per
cent backhaul factor (wagons on the return trip are only 30
per cent loaded), a LRMC to Durban ports of US$ $0.033 and
to Mozamhique ports of US$ $0.05.

Using the above estimates, the productivity of a locomotive
operating on the Mozambique lines is calculated as (EKM/Day
in use)x(Trailing Load)/(Gross/Net Factor)x(Days per
vear)x(Utilization)x(l + Backhaul Factor) x .5 = 21,168,427
net ton-kms per year. The final multiplier of .5 is used to
account for the round trip. This adds to the conservatism
of the economic analysis since it can'be arqued 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 in Mozambique in terms of
tons per year is calculated by dividing the productivity as

3
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measured in ton-kms by the average length of haul, or
21,168,427 ton-kms/523 kms = 54,014 tons per year. This
calculation is conservative in that 523 is the average
weighted length of haul to Mozambique 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 expandud 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 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 of haul to Durban) - (LRMC to Moz.
ports)x(Average length of haul to a Moz. port)}x(Tons per
Loco per year)x.5 = US$ 365,240 per year. The factor of
one-half is, as indicated above, extremely conservative,
since the 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 Intaernal Rate of
Return. -The initial investment cost in 1991 is USS$
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$
3,652,401. The IRR works out to 17.5 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.
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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
per cent), the availability rate of the locomotives, and the
LRMC over the SADCC routes.

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 30 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 21.3 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. 1In addition, if the multiplier
of one-half is dropped from the calculation of project
benefits, the IRR under each scenario the benefits will be
significantly higher.
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1. PURPOSE

The purpose of this financial analysis is to estimate the
financial costs and benefits to CFM of the proposed plan to
purchase 10 additional U20C 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 a minimum of government support. The
emphasis of this analysis is to evaluate existing CFM systems and
to identify a 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(S). Cost data were available
for the estimation of system average values only, as route cost
data or commodity specific information was not avajilable.

A revaluation of assets has since been undertaken by CFM during
the latter part of 1989, for assets as of 31 December 1988. For
each asset the book value was multiplied by a factor specified by
the Ministry of Finance. The only 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 5000 is considered a capital item. This
amount is clearly too low and creates an excessive amount of
effort expended in undertaking a revaluing effort. Another
problem is 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 UsSs$ 42,000.
Over a 235 year period, this amounts to just over US$ 1 million.

(\\\o
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3.2 Commodity Costing

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 $1.21 per wagon kilometer. 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.

TABLE 1 COST PER NET TON KILOMETER
CFM SUL
(US Dollars)

Tons per Wagon Cost per Ton Kilometer
39 .03103
30 .04033
25 .04840
20 .0605C
15 .08067
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 alsoc ignores unique wagon requirements as well
as the empty return ratio and wagon utilization characteristics
for moving particular commodities, it does provide a quick
estimation of commodity 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 during
lading, port tariffs and the general reliability of the route.

\



ANNEX F 4 Financial Analysis

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
each 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 estimates (the percentage
variable of total cost is 63 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 tariff 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. Increases 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
for amending these tariffs are quite different.

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 tariffs. Before amending
national tariffs, however, permission from the National Committee
on Wages and Prices is required. Despite the difficulties
involved, CFM has been granted increases of 25 percent in July
1990 and 25 percent in January 1991.
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The average revenue per ton kilometer for 1988 is shown in
Table 2.

TABLE 2 CFM AVERAGE REVENUE IN
METECAIS PER TON KILOMETER
(1988)
System International National
CFM - SUL 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.

4.2 Cost Allocation

There are two primary tasks involved with the allocation of CFM
costs:

- Allocation between the railways and ports;

- Allocation of the railway portion between passenger and
freight services.

In neither of these situations has a comprehensive study been
conducted to develop 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 costs to
the railways and 35 percent to the ports. This allocation
requires empirical confirmation.

The railway costs are further allocated between passenger (30
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 costs
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 tariff 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

\\0\
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completed the percentages could be updated easily until a major
change in the mix occurred. This system could be PC-based, using
commonly understood computer software packages. Such systems
have been successfully used in other African countries.

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.

5. 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.

5.1 Wwagon Hire Savings

Based on an investigation of actual costs incurred in 1988, the
net wagon hire payments amounted to nearly Mt 1,642 million, or
14 percent of total costs. The primary reason for this very
large amount is the excessive time spant 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 developed 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 on 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.

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 53 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 55
percent to 73 percent. It is likely that the utilization, in
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terms of kilometers per day, will also improve with the lifting
of the daylight only travel restriction 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 30,000. 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 financial 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 million;

- improved locomotive utilization, from the existing levels of
55 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 million;

- through strict control of wagon distribution and other
procedures in Maputo terminal, reductions of 75 percent in
the wagon hire account amounts payable. Estimated annual
cost savings of Mt 1,200 million.

The sum of these annual cost savings is Mt 2,930 million. This
amounts to 24.8 percent of the total costs in 1988 (Mt 11,798
million). 1In 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
a4 ten year period, and comparisons were made of the financial
viability with and without the efficiency improvements. Costs,
revenues and traffic figures were taken for 1989 as the base
year. Projections of these amounts were made from 1990 to the
vYear 2000.
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6.1.1 Changes to Traffic Patterns

The following are the changes to existing CFM traffic patterns
incorporated in the analysis:

- a gradually increasing average length of haul for national
traffic from the present 46 kilometers (1989) to 100
kilometers, which was the experience in 1980;

- the movement of Zimbabwe traffic is expected to gradually
shift from the Ressano Garcia route to the Limpopo route,
with total use of the Limpopo route by 1995.

Total tonnages and ton kilometers moved over each route were
based on CFM projections and are shown for each vear in Tables 3
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, and in fact actual cost
increases experienced by CFM are likely to be slightly lower,
since 55 percent of CFM’'s costs are in foreign currency, and are
driven by South Africa’s 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, 15 percent in 1993 and 10
percent thereafter. The gradual reduction assumes the continued
successful implementation of the structural adjustment program.

Commercial staff at CFM have indicated that the tariff increases
from 5 to 15 percent for international traffic have been approved
for 1990 over the 1989 levels, on each line of CFM Sul, as shown
below:

Percent Increase

Goba 5

Ressano Garcia 10
Limpopo - 15
National traffic 56

For the years beyond 1990, the rates for international traffic
are assumed to increase at an annual rate of 15 percent. In
1994, as the Limpopo line is expected to be near to full
operation, it is expected that the CFM will have the leverage to
-increase its international rates by 20 percent per year.
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Increases in rates for national traffic are estimated at be 25
percent in 1991, with annual increases of 15 percent to the year
2000. The increases in national tariffs are expected to be
somewhat greater than those for international traffic in the
early years, 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 domestic
pressure.

6.2 Expense and Revenue Projections

Projections of expenses and revenues have been made to reflect
efficiencies 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 been
incorporated in the greater proportion of Zimbabwe traffic using
the longer Limpopo route, compared with the existing routing of
Zimbabwe traffic via Ressano Garcia.

7. CONCLUSIONS

Based on the analysis incorporated in this report, CFM(S) will
continue to operate in a negative profit position until 1997 when
a small surplus will be achieved, continuing to grow as traffic
increases. These results are shown in Table 5.
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TABLE 5 CFM SUL PROJECTED FINANCIAL POSITION
(US Dollars - thousands)
Surplus

Year Costs Revenue With Without

Savings Savings
1989 13,833 9,591 -4,242 -4,242
1990 18,545 11,530 -7,015 -7,015
1991 27,826 17,492 -10,334 -10,334
1992 38,418 25,337 -13,081 -15,103
1993 50,536 35,331 -15,205 -20,976
1994 62,829 49,126 -13,703 -25,459
1995 76,844 65,685 -11,159 -32,268
1996 86,751 85,135 -1,616 -30,838
1997 102,195 109,792 7,597 -26,087
1998 119,859 140,963 21,104 -19,270
1999 140,036 180,300 40,264 -6,907
2000 163,040 229,559 66,519 11,599

The shortfall during the first eight years wi)l have to be

financed through government subsidies or by refinancing of loan

repayment obligations.
of the obligation to repay loans, while not a desirable method of
encouraging financial discipline within state or parastatal
organizations, is often used by governments to enable their

railways to improve their financial position without the burden
of past debts.

This refinancing, or even total removal

The last two columns in Table 5 show the surpluses with and
without the cost savings to CFM. Financial performance is
significantly improved with the efficiencies 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.
costs is now estimated to be 55 percent and revenues from
international traffic are all in foreign exchange. These
relationships are projected for future years.

The foreign exchange component of CFM

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

Year Income Expenses Net
1989 8,602 7,608 994
1990 9,991 10,211 =300
1991 14,932 15,304 =372
1992 21,760 21,130 630
1993 30,455 27,795 2,660
1994 42,610 34,556 8,054
1995 57,193 42,264 14,929
1996 75,180 47,713 27,467
1997 98,117 56,207 41,910
1998 127,277 65,922 61,355
1999 164,262 77,020 87,242
2000 210,763 89,672 121,091

The above scenario depends on an improvement of CFM’

over the next several years. (Costs by commodity must be

developed, tariff increases must be maintained,

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.

s management

wagon utilization
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As the officer serving as the principal representative of the
Agency for International Development in Mozambique, I hereby
certify, based on the considerations listed below, that the
Mozamhican Government has the financial and human resources to
effectively maintain and utilize the locomotives being provided
under this Project Paper Amendment.

While Mozambique Railways (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 CFM’'s capacity to maintain and
utilize its locomotives. Examples include: A.I.D.’'s
Regional Rail Systems Support Project (RRSS), which is
providing 15 advisors to the Maputo workshop; France, which
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
Project. Although the present projects end in the next
three to five years, the donors recognize that the
institutional development of CFM will take longer, and all
foresee follow-on assistance at the termination of present
activities.

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, Portugal, the EEC, Finland,
Sweden, Japan, Canada, Belgium, the Netherlands, African
Development Bank, UNDP, and Austria are expected to continue
to assist CFM through 1995 and beyond.

The GOM and CFM are committed to improving CFM’s capacity to
maintain and utilize its locomotives. GOM policy is that
CFM will be a profit-making entity. 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 1995 (local traffic). If CFM administers well
the 40 percent of its foreign exchange earnings that 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
dependence on foreign aid has been discussed at several
Consultative Group meetings and is analyzed in detail in
USAID’s Country Programs Strategic Plan. The proposed
strategy of assisting CFM to become financially viable while
phasing down donor assistance 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 before 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 be 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 and not
without continued donor assistance. While recent
availability and utilization rates have been low, losses due
to negligence or human error are rare.

By agreeing to and then meeting some of the conditions of
the Beira Transport Corridor Project, CFM has demonstrated
its serious commitment to reform. These conditions include
the promulgation of legislative measures establishing CFM as
an autonomous entity, tariff adjustments, investment
criteria, and efficiency improvements. The end result of an
intelligent reform program would be a profitable railroad
that maintains its equipment effectively. USAID’S analysis
indicates that the political will, prospect for external
assistance, and opportunity for profit will help make CFM
effective within the next ten to fifteen years. What will
require the most time is the development of an adequate
cadre of experienced mid and senior level managers: several
donors, most notably France and the World Bank, have
long-term commitments in this area.

2.0 M

ulius Schlotthauer
irector, USAID/Mozambique

Date: L&LI_{L_M qo
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ANNEX H
INSTITUTIONAL ANALYSIS 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 parts; the first reports observations made
during a three-day inspection of CFM facilities and thu
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 overall 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 this PP
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
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 CFM(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
so 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.
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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 on 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.

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; so it is 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.

8. Train Operation - Scheduling Trains

CFM personnel contact the 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 tweo
for crews and locomotives 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 colonial 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 train 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*.

* Note: this recommendation was also made by the GE
regional representative and is being introduced by the
RRSS-funded foreman/technician level team.

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 staff.
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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, 1f 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
nacessary information and a good clean organization
.ructure with well defined levels of responsibility and
‘thority. To this end the CFM system organizational
'quirements should be developed from scratch, a study
lould be taken to develop the basic CFM organization based
\ such things as:

a. Physical sepa:ation 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:
l. Heavy rolling stock maintenance
2. Engineering and capital project planning
3. Finance and accounting, rate making
-4. Spare parts procurement and management
5. Employee training classes
£. Existing and future available education levels
g. 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

)



ANNBX I

LOG FRAME

GOALS

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

ASSUMPTIONS

To support the developaent
of a stronger economic
foundation for growth in
Southern Africa

BADCC countries face lower total
transport costs.

Less PX spent for transport.
Proportion of SADCC external trade
using SADCC ports increases.

Savings in PX and LC from lower
transport costs are available
for other priority investments.

National and regional
statistics

National accounts
Investments not destroyed

by hostile action.

PX and other cost savings
stimulate economic growth

Continued regional cooperation.

Investments maintained by SADCC

PURPOSE
To strengthen and expand

the capacity and operational

BEND OF PROJECT STATUS
B. MOZAMBIQUE

ifficiency of regional rail 1. Locomotive availability

.ransport in SADCC
lountries

on CFM-S and CFM-C increase
from 588 to 758 by 1992

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,

3. CFM(S) has ongoing capability
to do all scheduled maintenance on
locomotives.

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

5. CPM defines and begins
a program of restructuring for
greater efficiency.

CPM Reports
Project evaluation

TA Reports

Other donors address
constraints on track condition.

Security and policy envirormants
conductive to increased
production and international
trade

Other donors provide a total of
33 new locomotives.

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

bonors help finance restructuring
program.
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MAGNITUDE MEANS OF VERIFICATION

ASSUMPTIONS

Improved workshops
purchasing, inventory
and stores control in
place.

Improved financial
management and
accounting systeam in
place and in

condition for a limited
scope audit.

CPM personnel trained,
certified and in
position for which
trained

New locomotive hauling
freight

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

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

Budgets, income gtatements and

fixed assets register and balance
sheets current and (incl. allowance
for depreciation) and being used as
input to management decision-making
process. Process begun to design

a cost accounting system. 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 Oor more reports.



OUTPUTS

MAGNITUDE MEANS OF VERIFICATION

ASSUMPTIONS

1. Locomotives
rtehabilitation.

2. Locomotives maintained

3. Maputo workshop
rehabilitated
and in use.

4. Beira wWorkshops
rehabilitated and in
use,

Rehabilitation of 8 GE U20C CFM Reports
logomotives completed.

TA reports
Project evaluation

Site visits

Approx. 66 (54 diesel, 12 Inventory records
steanm)

Wheel lathe and press
rebuilt/replaced. Overhead
cranes overhauled. Roof
repaired. compressor, tools and
safety equipment provided.

Diesel workshop completed

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 CPM-S.



INPUTS PUNDING TARGETS ($) MEANS OF VERIFPICATION ASSUMPTIONS
Pro Ag (8/89) Suppl. Total
3 )
1. Coamodities 14,952 16,750 31,702 Evaluation Reports Serviced site for TA housing
provided by GPRA.
2. Construction (incl. 2,640 - 2,640 TA Reports
housing)
3. Technical Assistance 15,713 1,584 17,297 CPM Records
4. Training Disbursement Docs.
5. Bvaluation 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
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