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ABSTRACT
 

H. Evaluation Abstract t e'cd ph ,naq D 'dedI 

H. ABSTRACT
 

The Project was designed to suprort the prog am of th? Southern African

Transportation and Commnic tioi Commis longSATC4) which had id.qtified

the rehabilitatioh of the the Beira-Macnipanda railway line corridor as a
top priority project in its plan of action, The Regional Transport
Development (Mozambique-Railways) project is being implcmente by the

Direccao Nacional des Portos e Caminhos de Ferro (DNPCF), This final
evaluation conducted four months before the Project Assistance Completion
Date .PACD1 of 4une 30, 1989 was undertaken to address: thq achievement
 
of the projects s purpose and outputs; effectiveness of AID s assistance;
efficiency increases alon the Beira corridor; economic 
impact of the
project; and sustainabili y.
 

The evaluation team was made up of an IQC railway engineer and transport

economist who provided the bulk of he report write u?, 
 Annex write-ups
were provided by the Regional Commodity Management Ofticer and Regional

Contracts Officer from REDSO/Nairobi.
 

The major conclusion of the evaluation team was that the project has been
erally a success, in that the capacity and efficiency of he

Bei-a-Machipanda railroad system had improved from project start up date

nf September 1985 due to the following:
 

- increase in the number of daily trains from 2.4 in 1985 to 3.6 in 
1988. 

- increase in number of available locomotives, the project having
added 11. However some locomotives were delivered up to 18 months 
behind schedule. 

- increase in locomotive utilization rates, both diesel and steam.
 

- increase in track capacity and ability to maintain it.
 
- increase in cargo annual tonnage from 280,000 tons in 1985 to 

486,000 in 1988. 

- strengthened capacity and capability of CFM(C) to maintain and

repair steam anddiesel locomotives. However the training

receiyed by F (C) personnel from the contractor responsible for

CFM C 's training was not as successful as anticipated.
 

strengthened capacity and capability of CFM(C) foundry to make

locomotive parts for steam locomotives.
 

COSTS 

I. Evaluation Costs 
1. Evaluation Team Contract Number OR Contract Cost OR 

Name Affiliation TDY Person Days TDY Cost (U.S. $) Source of Funds 

J.F. Forman Parsons Brinckerhoff Int. 26 60,100 Project
 

W.K. Gilbert Parsons Brinckerhoff Int. 
 26 (incl. above) Project
 

2. MisslonlOffice Professional Staff 3. Borrower/Grantee Professional 
Person-Days (Estimate) 26* Staff Person-Days (Estimate) 4 

*Includes REDSO/Nairobi staff 
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A.I.D. EVALUATION SUMMARY - PART II 

SUMMARY 

J. 	 Summary of Evaluation Findings. Conclusions and Recommendations (Try not to exceed the three (3) pages provided) 
Address the following Items: 

* Purpose of evaluation and methodology used a Principal recommendations 
" Purpose of actvlly(les) evaluated a Lessons learned 
* Findings and conclusions (relate to questions) 

Mission or Office: Date This Summary Prepared: Title And Date Of Full Evaluation Report: 
Evaluation of the Mozambique Railways
USAID/gimbabwe March 15, 1989 Ipoeet eray18
IImprovement: February 1989
 

J. SUMMARY
 

The Beira-Machi panda railroad system is the most direct rail linkage to the
 
northern half ot Zimbabwe, and sections of Malawi, Zambia and southern
 
Zaire. This system which is part of the central railroad system of
 
Mozambique CFM C) was badly in need of emergency repairs to track and
 
locomotives. The poor state of the tracks led to frequent interruptions of
 
the line, often due to derailments. Many locomotives were inoperable due
 
to lack of replacement parts. These conditions largely contri buted to
 
cargo from the landlocked SADCC member states beipg shipped through South
 
8frica rather than through Beira. In addition, tne port of Beira was
 
geginning to be modernized for container traffic together with deepening of
 
the channel for larger vessels.
 

SATCC and the Government of the People's Republic of Mozambique (GPRM)

requested assistance from USAID to help with the much needed rehab litati'on
 
of the tracks and locomotives. The proj ect was designed and fundel by

USAID in August 1985 and the USAID Grant Agreement to GPRM signed in
 
September 1985. Based on the Project Paper, bid documents were prepared in
 
early 1986 for steam and diesel locomotive rehabilitation, technical
 
assistance to railway workshop in Beira, on-the-job training of railway

workers and procurement of commodities. The documents were advertized and
 
a contract awarded to ZECO, Bulawayo, Zimbabwe in May 1986. In addition
 
railway track ties were procured for use by CFM under a project inspector

and NRZ track laying crews; track equipment was procured through an IQC;

and conversion o port of the Beira railway workshop was done under a Host
 
Country contract.
 

The purpose of the project is to improve the capacity and efficiency of the
 
Beira-Machi panda railroad system. The final evaluation of the project was
 
undertaken to determine if the capacity and efficiency of the
 
Beira-Machipanda railroad system had imprtoeh over the pereor of the
 
pro ect and to make recommendations to USAID management and DNoF together

with lessons learned from the implementation of this project w ich could be
 
used on future, similar trans ort projects in the region. A two-person

team was recruited to undertake the majority of the evaluat on work during

the period January 3O-February 25 1989. The team consisted of a • •
 
locomotive en ineering speclialist and transport economist. The RCO and
 
RCMO from REDSO Nairoi were also requested to makeo written evaluation on
 
pertinent areas of the project (see Annexes I and If)
 

Information was obtained on the project by:
 

1. Visits to ZECO office and workshop and NRZ located in Bulawayo,

Zimbabwe.
 

2. 	 Visits to CFM(C) railway offices and workshop located in Beira,
 
Mozambique.
 

3. 	 Visits to DNPCF, CFM(S) workshop and USAID/Mozambique located in
 
Maputo, Mozambique.
 

4. Visits to Beira corridor freight-forwarding agents and users in
 
Bulawayo, Kwekwe, Harare and Mutare, Zimbabwe and Beira,
 
Mozambique.
 

S. 	 Review of project monthly reports,^quarterly implementation
reports. Beira Corridor Xuthority Quarterly report, Annual traffic
 
da a pu lished by NRZ and CFM, ZECO contract and project files.
 

6. 	 Consultation on the Project Paper and other USAID documents in
 
Harare.
 

7. 	 Discussion and interviews with all aPpropriate DNPCF, CFM(C), NRZ,
 
USAID/Mozambique, USAID/Zimbabwe and ZECO officials involved in
 
the project.
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$ U M M A R Y (Continued) 

Pro res3 and status of the project was reviewed in relation to the stated
 
goal ano purpose.
 

FINDINGS
 

The evaluation team concluded that project has been generally a success
 
based on the findings indicated below:
 

- Emergency track repair (141 km) was completed but not without

assistance by National Railways of Zimbabwe (NRZ).
 

= Track equipment and tools were procured although they arrived
 
late.
 

The locomotive remanufacture of 9 steam locomotives and 2 diesel

electric locomotives was completed by ZECO with a qualjty

result. However delivery was delayed for one and one-nat years

which resulted in a financial penalty against ZECO.
 

Increased availability of commodities at the Beira workshop and
 
foundry was achieved Procurement difficulties experienced by

ZECO however resultea in late delivery of some commodities of up

to one and a one-half years.
 

CFM(C) technicians received 34 months of training as planned at

the ZECO workshops however the training was not as successful as
anticipated. This was due to poor planning and lack of
 
qualified Portugese speaking trainers on behalf of ZECO.
 

- Training qnd technical assistance provided at the Beira workshop
resulted in improved job understanding and know-how which
 
allowed for the rehabilitation of two steam locomotives.
 

- First phase conversion of steam workshop area in Beira to diesel 
electric locomotive maintenance was completed within budget and 
on time. 

- Trains per day increased from a pre-project level of 2.4 in 1985 
to 3.6 in 198H.
 

- The train movement of 280,000 net tons annually in 1985 rose to 
a level of 486 000 tonnage in 1988 including increase in 
container traftic. 

CONCLUSIONS 

- The effectiveness of the improvements on the Beira rail-line has 
beerr strengthened by simultaneous efforts to revamp the -related
Beira port system.
 

In measuring the impact of the rail system, it should be borne
 
in mind that the port and rail systems are so inter-related to

the extent that inadequacies of one system affect the efficiency

of the other system. Total delivered costs, therefore wil
 
determine distribution of traffic among competing rail anaport
 
accesses.
 

RECOMMENDATIONS
 

1. Project Management 

- Project cotrols must be established to maintain discipline in 
all phases/segments of activity.
 

- Supervisory project funded mana er must be selected with 
technical and managerial strengths to implement, monitor and
provide redirection in project tasks/activities as required.
 

- Contractors must be required by contract to develop detailed
workplans and schedules to provide weekly progress reports, and 
to accept inspection an project monitoring. 

- Contracting agency (USAID) must assure that contractor has full 
knowledge and understanding of contract requirements. 

- Selection process for contract award must include careful 
analysis of qualification for performance of contract
 
requirements.
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SU M M A A Y Contlnueod 

2. 	 Implementation
 

status of mnissing commod*ties proqured thru ZFCO and complete
-	 procurement needs to be etermined 
tatu ahd completj'on of locomotive guarantees and warranties
 
ZECO need to be determined.
 

LESSONS LEARNED
 

-

1. Poor procurement planning at project paper stage leads almost
 
invar iably to poor implementa tion.
 

2. Clearante by a Commodity Management Officer (CHO) should be
 
requi ed on any services contract whic contains a large
 
commodity procurement element.
 

3. Procurement responsibility should not be assi ned to contractors
 
who are probably incapable of complying with RID regulatory
 
requirements.
 

4. 	 Assistance by a CMO for host country conducted commodity
 
procurements should have been established at PP stage.
 

5. 	 A liquidated damages clause should be incorporated into a
 
contract when the extent of damgge3 and loss resutinffrom
 
contractor non performance can be etermined at the time of
 
award.
 

6. Scope of Work for indiyidual work orders should be consistent
 
with the supplies/services authorized by the contract.
 

7. The establshment of a contracting officer's representative
 
should be done only in carefully prescribed circumstances where
 
the authorities are specifically identified with clearly

established parameters.
 

8. In order for technical assistance/training to b effective, n
 
enabling national railways of deveioping countries to provide
 
adequate workshop wanagement and maihtenance for their
 

follow-up raining
locomotive fleets (both current and future 

CFM(C) has received tech ni a1assistanc, training
is requ'red.


under t is project however CFM(CJ needs [ollow-qp training to
 
improve its worsho? management and maintenance
maintain and 


capabilities for its locomotive tleet.
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ATTACHMENTS 

K. Attachments (List attachmwnts submltted with this Evaluation S4XIVIWVy always attaih o y of full evaluation report, even If one was submltted 
sarille; attach studes. lLWrya, etc., from "on-oolno* evaluation. If relevant to th evaluation repon.) 

Evaluation Report
 

COMMENT8 

L, Comments By MIssion. AID/W Office and Borrower/Grantee On Full Report 

This complex project, with its cumbersome arrangements for Implementation (for
 
example; the major locomotive repair work being undertaken in Zimbabwe and
 
technical assistance on locomotives taking place in Beira, Mozambique, were both to be
 
supervised by a project manager living in Maputo, Mozambique), was overly optimistic
 
in its assumptions of time required to complete the work and of the ability of
 
implementing organizations to operate without heavy guidance from USAID. Because of
 
pressure to complete project documents before the end of fiscal year 1985, the design
 
was completed without important technical input from commodity management and
 
contracting specialists. The technical and economic results of the project are
 
substantial, however, in spite of delays and managment challenges.
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EVALUATION OF MOZAMBIQUE RAILWAY PROJECT
 
(690-0231.56)
 

INTRODUCTION
 

This report describes results and conclusions of the above
 
project final evaluation. Implemented during a three year
 
period commencing September 1985, the project objective was to
 
improve the capacity and efficiency of the Beira-Machipanda
 
Section of Mozambique Railways-CFM(C).
 

The project consisted of sourcing US$2.54 million for the total
 
remanufacture of 9 steam and 2 diesel electric locomotives,
 
US$1.62 million for locomotive parts, US$0.6 million for track
 
equipment/materials, US$0.4S million for conversion (1st Phase)
 
of Beira steam workshop (one third) to a diesel electric
 
workshop, US$0.25 million for TA/Training/Evaluation and US$0.08
 
million for vehicles for CFM(C).
 

The project provided for major efforts applied toward the
 
railway operational improvements including; (1) Emergency track
 
repairs, (2) Locomotive remanufacture, (3) First phase
 
conversion of Beira steam workshop to diesel electric workshop,
 
(4) Commodity purchases, (5) Employee training, and (6)
 
Technical assistance.
 

Engineering elements of the railway improvements tasks,
 
including all technical related items funded under the project
 
were evaluated. To provide sufficient detail on these items of
 
project effort, action was taken to develop data through
 
interviews with key p.eronnel that participated in pre-project,
 
project and post-project periods. These included National
 
Railways of Zimbabwe, Zimbabwe Engineering Company, Mozambique
 
Railways South (CFM(S), Mozambique Railways Central CFM(C),
 
USAID/Mozambique and USAID/Zimbabwe.
 

The evaluation team surveyed and investigated the
 
Beira-Machipanda Section of CFM(C) Railways operation in
 
February 1989 to determine results of project efforts, and to
 
conclude lessons learned and recommendations for future actions
 
to improve CFM(C) operations.
 

The review of engineering aspects provided sufficient insight
 
into the project phases to permit determination of measures of
 
effectiveness and to develop composites of lessons learned
 
concerning methods and procedures applied in the implementation.
 

Significant items that contributed to the success and
 
difficulties experienced during project implementation are
 
summarized in the Findings, Conclusions and Recommendations
 
section and are detailed in the Evaluation Results section.
 

'I 
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PART I - ENGINEERING SEGMENT 

FINDINGS
 

The project objective to improve the capacity and efficiency of
 
the Beira-Machipanda Section of the Mozambique Railways 
- CFM(C) 
was achieved. 
 The major efforts applied toward the improvements
 
included:
 

o 	 Emergency track repairs (141 km)
 
o 	 Locomotive remanufacture - 9 steam and 2 diesel
 

electrics
 
o 	 First phase conversion of Beira workshop for diesel
 

electric
 
o 	 Commodity purchases of locomotive parts and workshop
 

equipment
 
o 	 Employee training
 
o 	 Technical assistance
 

The overall results indicate improvements were achieved.
 
However some of the efforts contributed a greater degree of
 
improvement than others.
 

o 
 The track repair was completed under an arrangement

where CFM(C) was greatly dependent on National
 
RaRilways of Zimbabwe (NRZ).
 

o 	 The locomotive remanufacture was completed with a
 
quality result, however delivery was delayed for one
 
and one-half years. The delay resulted in 
a
 
financial penalty against the contractor.
 

0 First phase conversion of steam workshop area for
 
diesel electric maintenance completed within budget

and on time.
 

0 Commodity procurement difficulties on part of
 
contractor resulted in late deliveries of up to one
 
and one-half years.
 

o 	 Employee training at contractor's site was estimated
 
to be fulfilled at 20%.
 

o 	 Technical Assistance at Beira workshop resulted in
 
improved job understanding and know-how which allowed
 
for the rehabilitation of 2 steam locomotives.
 

CONCLUSIONS
 

The planned increase in average number of trains daily from 2.4
 
(1985) to 3.4 (1988) was 
achieved and could be exceeded. Over
 
the period, changes in freight commodity mix as well as amount
 
of imports/exports provide a much different overall result.
 

Also, the services that CFM(C) obtains from NRZ in freight
 
movements and locomotives rented from other railroads have
 
supplemented the 
increase in motive power resulting from the
 
remanufactured locomotives.
 



- 3 -


To assure reasonable life for remanufactured locomotives,
 
improvements in quality of maintenance and operations by CFM(C)
 
personnel must be developed.
 

RECOMMENDATIONS
 

For completion of implementation of current project the
 
following should be performed:
 

o 	 Determine status of missing commodities procured thru
 
ZECO.
 

o 	 Follow up on status and completion of locomotive
 
guarantees and warranties (ZECO).
 

For implementing and managing future projects designed to
 
provide remanufacture services for existing locomotives/wagons
 
or replacement with new, or to provide training for railway
 
supervision and workshop personnel, USAID should consider the
 
following:
 

o 	 Project controls must be established to maintain
 
discipline in all phases/segments of activity.
 

o 	 Project manager must be selected with technical and
 
managerial strengths to implement, monitor and
 
provide redirection in project tasks/activities as
 
require-.
 

0 	 Contractors must be required by contract to develop
 
detailed workplans and schedules, to provide weekly
 
progress reports, and to accept inspection and
 
project monitoring.
 

0 	 Contracting agency (USAID) must assure that
 
contractor has full knowledge and understanding of
 
contract requirements.
 

0 	 Selection process for contract award must include
 
careful analysis of qualifications for performance of
 
contract requirements.
 

SUGESTIONS FOR FUTURE PROJECTS
 

For strengthening and improving CFM(C) Railway capacity and
 
efficiency, USAID could consider the following:
 

o 	 Develop a project to provide additional steam
 
locomotives to increase CFM(C) fleet. Proficiency of
 
existing workshop is greater for maintenance of steam
 
locomotives than for diesel electrics.
 

AV
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/ 
o Develop a project or participate with other donors to
 

provide on-site training for all levels of CFM(C)
 
personnel, from managers to mechanics. Training must
 
include courses in supervisory responsibilities,
 
managing the workforce, understanding of people,
 
improving productivity, setting work goals, measuring
 
results and instilling discipline. Training for
 
workshop personnel must include skill development

with theoretical and practical instructions according
 
to the individuals trade level. Skills required for
 
improvement in quality of maintenance include:
 
preventive maintenance, test operations, calibration,
 
trouble shooting, disassembly, repair, reassembly,
 
use of tools and test equipment, and component
 
overhaul, repair and servicing.
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EVALUATION RESULTS
 

I. STEAM LOCOMOTIVE REMANUFACTURE
 

Sourcing of steam locomotive remanufacture in Africa is subject
 
to constraints that limit the available sources. Railway
 
workshops utilize their existing capacity for such work on their
 
own equipment, and do riot have excess capacity to provide such
 
services to other railways. This factor limits the source to
 
workshops of industrial companies. Four companies exhibited
 
interest in the project, but only one was responsive. The
 
selection of Zimbabwe Engineering Company (ZECO) as rebuilder of
 
steam locomotives was appropriate. The firm is basically a
 
fabrication, welding, structural manufacturer with years of
 
experience in production of quality products. With such
 
capability, ZECO has provided services of overhaul,
 
rehabilitation and remanufacture to African railways and
 
industrial owners of steam locomotives. ZECO's performance of
 
these services has been very acceptable to such customers as NRZ.
 

Observation during a tour of ZECO workshop confirmed their
 
capacity and capability to perform necessary tasks required in
 
disassembly, fabrication of replacement components,
 
reconditioning of salvageable components, machining, reassembly,
 
adjustment and operational testing of steam locomotives. Their
 
weaknesses (limitations) are mainly in performance of machining
 
operations on moving parts such as wheels, axles, cranks,
 
reversing shafts, connecting rods, pistons and cylinders. Under
 
the circumstances the selection of ZECO even with these
 
limitations was prudent.
 

Delivery by ZECO of remanufactured locomotives to CFM(C) was
 
unacceptably late. Contractual schedule required delivery of
 
completed locomotives Four Months after receipt at their
 
Bulawayo workshop. The locomotives selected for remanufacture
 
were operational (see Exhibit 1) during the period prior to
 
delivery as follows:
 

Average Avail.(%) Average Avail.(%)
 
12 months Prior to 13 to 24 months
 

Locomotive Delivery Prior to Delivery
 
952 0 12
 
953 0 0
 
957 0 8
 
960 15 8
 
961 0 0
 
962 9 15
 
971 0 0
 
972 3 7
 

Note: The availability percentages are quoted from CFM(C)
 
records. Locomotives showing 0% availability were reported as
 
out of service for five or more years. History of shunter No.
 
91 not available.
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Each 	of the steam, locomotives was inspected by CFM(C) prior 
to
issuance of remanufacture contract and the condition of 169
specific component items were recorded as good, average or bad.
This 	record was included as attachment J-1 (see Exhibit 2) of
the contract. ZECO's Director/Division Manager - Traction and
their Work Planning Estimator did not visually inspect 
the above
listed locomotives during their pre-contract visit to
Beira-CFM(C). 
 The locomotives were 
at Gondola and observed only
from 	aircraft at an altitude of 
two to three thousand feet.
 

With 	the 
locomotive conditions observed during disassembly at
ZECO 	as described by Allan Brown- Division Manager 
- Steam
Locomotives, the four month remanufacture cycle was impossible
 
to meet.
 

A. COMPARISON OF ACTUAL ACHIEVEMENT VS. OBJECTIVES
 

The nine 
steam locomotives remanufactured under
 
contract between USAID and ZECO dated May 16, 
1986
 
were at ZECO's workshop for periods of from eleven to
nineteen months, far exceeding the contractual four

month cycle. 
 The quality of the remanufactured
 
locomotive was acceptable as certified by signed

component and test certificates and provisional and
final acceptance certificates. The adjustments and

minor corrections made by CFM(C) at 
Beira/Gondola
 
upon receipt of remanufactured locomotives cost

3,424,593 meticais (US$5,165) which indicates an

acceptable quality level 
(see 	Exhibit 3). However,

time 	delays due to these corrections caused
 
difficulties. The contractual warranty of 12 months
 
from 	date of provisional acceptance has 
not expired
and con inues to cover locomotives 953, 952, 961, 
91,

971, 	and 972. Warranty action 
on these locomotives
 
is available for period of 
one year from date

provisional acceptance (see Exhibit 4). Costs 

of
for


additional repairs under warranty, may occur.
 

The objective of obtaining remanufacture services in
accordance with contractual specification and quality
was met. 
 The delivery cycle for the remanufacture
 
work of four months was not met.
 

B. 	 FACTORS AFFECTING STEAM LOCOMOTIVE REMANUFACTURE
 
SUCCESS
 

The success and difficulties experienced during

locomotive remanufacture phase were directly related
 
to:
 

1. Limited sources 
for remanufacture in Africa.
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2. 	 Lack of pre-contract locomotive inspection by
 
contractor.
 

3. 	 Lack of locomotive specifications, drawings and
 
patterns.
 

4. 	 Lack of work planning by contractor ZECO.
 
S. 	 Competition for workshop space and labor at ZECO.
 
6. 	 Limitations of ZECO machining capability.
 
7. 	 Lack of full-time-on site U.S.A.I.D. Project
 

Manager.
 

C. 	 CURRENT STATUS AND ACHIEVEMENT
 

All nine steam locomotives were remanufactured,
 
delivered, accepted and placed in service. The
 
availability during the first week of February 1989
 
was less than thirty-two percent. One locomotive
 
experienced a boiler explosion due to lack of water
 
and has been out of service for three months to
 
date. The other locomotives experienced a high
 
degree of out-of-service time for repair work (see
 
Exhibit 5).
 

D. 	 CONCLUSIONS
 

1. 	 Selection of ZECO was a prudent action.
 

2. 	 Selection of locomotives for remanufacture
 
should not be sole responsibility of CFM(C).
 

3. 	 This type of project requires a strong,
 
effective, production oriented full-time on-site
 
Project Manager.
 

4. 	 ZECO accepted a contract without knowing all the
 
facts.
 

5. 	 The contractural delivery time should have been
 
twelve months instead of the 4 months indicated
 
in the ZECO contract.
 

E. 	 RECOMMENDATIONS
 

1. 	 Projects of this type must have tight control,
 
monitoring, emphasis on production and daily on
site action on problem resolution.
 

2. 	 The Project Manager's responsibilities must
 
include assuring that contractor performs
 
pre-planning of work to a schedule acceptable to
 
the contracting party.
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3. 	 The Project Manager must be a full-time on-site
 
di-rector of day-to-day actions assuring project

is on schedule or that corrective action will
 
return project to schedule with minimum lost
 
time.
 

4. 	 The on-site (80 to 90 percent) Project Manager

will monitor work implementation and coordinate
 
action with contracting parties.
 

S. 	 Contractor must satisfy himself on condition of
 
equipment to be rehabilitated or remanufactured
 
with pre-contract inspections.
 

6. 	 Contractor must be required to submit progress
 

reports weekly on all major tasks.
 

I. 
DIESEL ELECTRIC LOCOMOTIVE REMANUFACTURE
 

Sourcing of diesel electrics remanufacture in Africa is
 
limited to those railway workshops with experience and
 
capacity for such work. 
The only railway workshop in
 
Africa (other than South Africa) that could successfully

perform total rebuilds of diesel electrics is NRZ.
 
Recently General Motors opened a workshop/parts store at
 
Francistown, Botswana. 
 Also, General Electric has
 
acquired a site for a workshop/parts store at Francistown
 
and will start construction on acceptance of first project.
 

The CFM(C) 
lot of steam and diesel electric locomotives
 
for remanufacture could have been split as separate
 
contracts with the steam contract handled by ZECO and the
 
diesel electric by the NRZ. Capacity at NRZ at the time
 
of contract negotiation and award may not have been
 
totally available. However action could have been taken
 
to convince the NRZ Chief Mechanical Officer to accept

the 
 two CFM(C) diesel electrics for remanufacture.
 

ZECO's experience prior to 1985 on rehabilitation of
 
diesel electric locomotives was limited to structural
 
fabrications. It 
should be noted that locomotive D-33 was
 
at ZECO's workshop in 1980-81 for derailment damage

correction. Acceptance by ZECO Management of the contract
 
to remanufacture two GE U3OC diesel electric locomotives
 
was 
not a prudent action, even though they had also
 
accepted maintenance/repair work of Botswana Railway
 
General Motors locomotives.
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If ZECO was~the only responsive contract bidder with
 
capacity but with very limited capability, the contract
 
could have been designed to include a provision for the
 
original equipment manufacturer (OEM) to provide technical
 
assistance to ZECO at ZECO's expense. The T.A.
 
requirements would have been in the form of a Diesel
 
Electric Engineer/Mechanic for a period of one year in
 
ZECO's Bulawayo workshop.
 

ZECO's performance of disassembly, component rebuild or
 
replacement, reassembly and test was extremely poor. The
 
two locomotives DE-26 and DE-33 were among the first to be
 
delivered to the ZECO workshops (June 1986) and the last
 
to be returned to CFM(C), provisional acceptance February
 
and June 1988 (a nineteen month and twenty-four month
 
cycle).
 

The OEM (General Electric) provided guidance in
 
determination of replacement parts, also in arranging the
 
unit exchange of such items as traction motors,
 
alternators and other system major components. Note:
 
Unit exchange is the procedure of replacing the components
 
in disrepair with OEM remanufactured components, for a
 
price based on condition of disrepair. The OEM
 
representative located remanufactured traction motors at
 
Kenya Railways and negotiated for delivery to ZECO.
 

This is another segment of the locomotive work that needed
 
a full-time on-site Project Manager representing the
 
contracting agency, to stay on top of the day-to-day
 
events requiring immediate action.
 

The delivery of remanufactured diesel electrics
 
*locomotives to CFM(C) was unacceptable. Contractural
 
schedule required delivery of completed units four months
 
after receipt at Bulawayo workshops. The diesel electrics
 
were not operational prior to shipment from Mozambique.
 

The diesel electrics were inspected by CFM(C) prior to
 
issuance of remanufacture contract and condition of 51
 
components on DE-33 and 85 components on DE-26 was
 
indicated. The majority of the components were noted as
 
requiring replacement due to damage beyond repair or
 
missing. The inspection information was listed in detail
 
and included as attachment J-2 to the contract. Both
 
units were inoperative for a period of four to six years
 
prior to 1985 and had experienced derailments and other
 
damage during late 1970's. ZECO, based on the above
 
available information and with the DE's delivered to their
 
workshop in June 1986, could have proceeded to arrange for
 
required replacement parts/unit exchange parts for early
 
delivery.
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The four month contractual delivery requirement was
 
impossible to meet. 
 However with the required T.A. and
 
with early attention to procurement of components/parts, a
 
delivery of 
twelve months could have been realized.
 

A. 	 COMPARISON OF ACTUAL ACHIEVEMENT VS. OBJECTIVE
 

The two diesel electric locomotives were at ZECO's
 
workshop for nineteen months and twenty-four months,

far exceeding the contractual four month cycle. The
 
quality of the remanufacture was acceptable as
 
certified by signed component and test certificates
 
and provisional acceptance certificates. The
 
adjustments and minor corrections made by CFM(C) at
 
Beira/Gondola upon receipt of the remanufactured
 
locomotives were minimal, indicating an acceptable

level of quality. The contractual warranty will not
 
expire on 
DE-26 until June 1989, however the
 
locomotive was severely damaged in a head-on
 
collision September 20, 1988 and is not repairable by

CFM(C). 
 DE-26 is expected to be remanufactured under
 
a subsequent USAID project. The warranty on DE-33
 
has expired. Availability of DE-33 has been above
 
expected 65% 
level. This project's remanufacture of
 
diesel electric units (two) has provided ZECO the
 
opportunity to set up a shop to perform such work in
 
the future.
 

B. 	 FACTORS AFFECTING DIESEL ELECTRIC LOCOMOTIVE
 
REMANUFACTURE SUCCESS
 

1. 
 Limited sources for diesel electric
 
remanufacture in Africa.
 

2. 	 Lack of work planning by contractor.
 

3. 	 Competition for workshop space and labor.
 

4. 	 No prior diesel electric experience in ZECO
 
(except structual).
 

S. 	 Lack of full-time on-site USAID Project Manager.
 

6. 	 Limited early action on replacement
 
component/part procurement.
 

7. 	 See final report by CFM(C) inspectors concerning

remanufacture of diesel electric locomotives.
 
Exhibit 8.
 



C. 	 CURRENT STATUS AND ACHIEVEMENT
 

Only 	one (DE-33) diesel electric is operational at
 
this 	time. The availability of that locomotive
 
during the first week of February 1989 was 85%.
 
However, considering that two units were covered
 
under the contract, actual availability of the two
 
diesel electrics is only forty-three percent, due to
 
no fault of ZECO.
 

D. 	 CONCLUSIONS
 

1. 	 In addition to those listed for the steam
 
locomotive section of this report, the results
 
of the diesel electric remanufacture indicate
 
strongly that work of this complexity would best
 
be guided by technical assistance from a fully
 
qualified diesel locomotive engineer. With the
 
limited sourcing possibilities in Africa,
 
contracts are awarded to firms much less
 
qualified than desired. When such circumstances
 
exist, arrangements to provide qualified
 
technical assistance and strong project
 
management from the contracting agency is of
 
extreme importance.
 

2. 	 Selection of ZECO as contractor for the diesel
 
electric remanufacture provided an opportunity
 
for them to set-up shop for future diesel
 
electric work. This resulted in a "Project
 
Expense" of late delivery.
 

E. 	 RECOMMENDATIONS
 

1. 	 Future diesel electric work contracts awarded to
 
ZECO need arrangements for providing technical
 
assistance.
 

2. 	 Follow up on status and completion of locomotive
 
guarantees and warranties.
 

II. BEIRA-MACHIPANDA PERMANENT-WAY MAINTENANCE
 

The Beira line track condition was recognised as very poor
 
and was in need of almost total rehabilitation. Damage
 
due to insurgents action as well as lack of periodic
 
maintenance resulted in the need for emergency repair of
 
141 km of track sections spaced over the entire line.
 

A review of the repair plan, efforts and difficulties
 
experienced in implementing this phase of the project work
 
showed a lack of capability within the CFM(C) organization.
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The degree cof 
urgency to improve the track condition
 
required a track crew to proceed eastward replacing the

badly deteriorated wooden ties (sleepers) and at 
least one

tie in every fourth tie. According to monthly reports and

minutes of meetings, CFM(C) had many difficulties in
 
accomplishing their task. 
 Lack of food, communications
 
equipment, clothings, shoes, tools and equipment caused
 
delay s as did problems due to National Resistance Movement
 
(MNR) attacks.
 

NRZ provided considerable help to CFM(C) and according to
NRZ performed an estimated 90% 
of the track work. In
 
November 1986 an agreement was reached between CFM(C) and

NRZ, the trackwork from Machipanda to Gondola as well as

the required repairs from Gondola to 
Beira, were completed

by NRZ. The steel sleepers furnished by NRZ were used,

however their condition was acceptable. The project

funded a portion of the steel sleepers and also a track
 
inspector for the CFM(C) team.
 

NRZ had a work crew of 250 people, CFM(C) had agreed to

provide a crew of 50 
men to work with the NRZ 
crew to
 
learn work methods. CFM(C) did not live up their
to 

agreement. 
The Deputy Director of CFM(C) indicated the

major reasons were lack of discipline in the workforce, no
 
living accommodations available, no food, 
no
 
clothing/shoes, but mainly a lack of discipline.
 

The Machipanda to Beira trackwork was 98% 
completed in
 
October 1987 by NRZ workcrews with the help of US$4.0
 
million funded by Austria. NRZ indicated that for a

period of eighteen months of trackwork, the CFM(C) crew of

SO men did not participate in the actual work nor did they

spend'tiie to 
learn work methods.
 

The reballasting of some 
track in Machipanda-Gondola

section is not totally completed, NRZ has the ballast
 
available and will complete in 
near future.
 

The records of derailments and accidents provided by NRZ
 
for Mutare-Gondola section and 
CFM-(C) for
 
Machipanda-Beira section are 
included as Exhibit 6. A
 
summary of this data which unfortunately does not 
cover
 
the full period of interest (1984-1989) is shown as
 
follows:
 

Note: NRZ track work crews 
(4 gangs - 25 men each) are
currently performing track repair on the Limpopo line and
 
other sections of the CFM rail systems. Contract covering

NRZ work expires in 1989.
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CFM(C) DATA
1987-


DERAILMENTS ACCIDENTS 

SECTION 
BA-DN 
DN-NTA 
NTA-GN 
GN-MP 
TOTAL 

NUMBER 
9 

14 
11 
20 

HOURS LOST 
82.5 
47.9 
34.8 

198.5 
3T3T 

NUMBER 
21 
21 
67 
29 

I 

HOURS LOST 
86.1 

249.5 
316.9 
170.8 
3 

NOTE: BA 
DN 
NTA 
GN 
MP 

-
-

-
-
-

BEIRA 
DONDO 
NHAMATANDA 
GONDOLA 
MACHIPANDA 

CFM(C) DATA 

1988 

DERAILMENTS ACCIDENTS 

SECTION 
BA-DN 
DN-NTA 
NTA-GN 
GN-MP 
TOTAL 

NUMBER 
4 
3 
2 

12 

HOURS LOST 
24.8 
13.1 

5.5 
91.8 
13.2 

NUMBER HOURS LOST 
8 28.0 
2 5.0 

62 315.4 
48 230.8 
M1-2-T". 

The charted data CFM(C) of accident occurences in 1986, 
1987, and 1988 indicates:
 

1986 - 4.7/month
 
1987 - 11.5/month
 
1988 - 10.0/month
 

The NRZ data covering period of 1983 thru Jan 1989 for
 
Mutare-Gondola section indicates:
 

Collisions Derailments Sabotage
 
1983 0 3 1
 
1984/85 No records No records No records
 
1986 1 3 2
 
1987 0 5 2
 
1988 2 3 4
 

Statistics of gross tons of freight and number of trains
 
show a definite trend upward on number of trains per day
 
from 2.4 (1985) to 3.6 (1988).
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However, the record discrepancies between CFM(C) and NRZ
 
data on derailments, accidents and numbers of 
trains or
 
gross tons does not 
permit definite answers. Many

specific actions have contributed to the improvement of
 
traffic flow:
 

1. 	 Work by NRZ on correcting track deficiencies.
 
2. 	 NRZ operating trains to and from Gondola, using
 

NRZ locomotives and crews.
 
3. 	 CFM(C) use of remanufactured steam and diesel
 

electric locomotives.
 

A. 	 COMPARISON OF ACTUAL ACHIEVEMENT VS. OBJECTIVE
 

The Machipanda-Beira line trackwork has been repaired

with steel ties, welded track, new fasteners and
 
ballast. The work was performed mainly by NRZ crews
 
with the use of two tamping machines and a plasser

machine. Delays caused by late availability of
 
materials and equipment were partially off-set by NRZ
 
participation in performing the work. 
 The
 
procurement of trackwork machines required for
 
efficient track repair was delayed. The machines
 
including rail drill, rail saw, sleeper drill, 
motor
 
trolley and tree saws had to be procured thru the
 
American Manufacturers Export Group (AMEG). The
 
delivery of this equipment was about two years late.
 
The Austrian contribution of US$4 million financed
 
the arrangement between CFM(C) and NRZ for NRZ major

participation in the total rehabilitation of (315

km) the Beira-Machipanda track. The number of
 
derailments and accidents have decreased from 1987 to
 
1988.
 

The training of CFM(C) personnel in the performance

of track maintenance work has not been done. 
 The
 
improvement of work ethic discipline has not been
 
achieved. If CFM(C) is to maintain track with their
 
own work crews, a program of training will be
 
required.
 

B. 	 FACTORS AFFECTING EMERGENCY TRACK REPAIR SERVICES
 

The successes and difficulties experienced during the
 
emergency track repair segment of 
the project were
 
directly related to:
 
1. 	 Lack of trained, disciplined personnel from
 

CFM(C).

2. 	 Delays in acquiring track materials.
 
3. 	 Delays in acquiring tooling and equipment.

4. 	 The availability of NRZ track crews resulted in
 

timely completion and quality work. Also, NRZ
 
was able to rent track machines to use instead
 
of waiting for late procurements (AMEG).
 

I. 



IV 

1s 

5. 	 Additional of Austrian funding contributed to
 
overall improvement of Machipanda-Beira track.
 

C. 	 CURRENT STATUS AND ACHIEVEMENT
 

The track repair work on the entire Beira line was
 
completed in October 1987, with exception of
 
re-ballasting of some short sections. NRZ indicates
 
that ballast material is available and the work will

be completed in immediate future. CFM(C) and NRZ
 

will 	follow-up.
 

D. 	 CONCLUSIONS
 

1. 	 The selection of NRZ with their experienced,
 
trained, disciplined work crews was most
 
effective in completing trackwork on timely
 
basis.
 

2. 	 CFM(C) needs to develop crews to work-efficiency
 
levels equivalent to NRZ trackwork crews.
 

3. 	 Materials, tool, equipment and work crew
 
personnel needs must be scheduled and available
 
as required.
 

4. 	 Close monitoring and implementation of timely
 
corrective action by a project manager is
 
essential to project success.
 

E. 	 RECOMMENDATIONS
 

1. 	 Program of on-the-job training of CFM(C) track
 
w6rk crews should be implemented without delay
 
and used to take advantage of the opportunity to
 
work with NRZ trackwork crews.
 

2. 	 Overall training of management, supervision and
 
labor needs attention.
 

FIRST PHASE CONVERSION OF BEIRA WORKSHOP FOR DIESEL
 
ELECTRIC
 

Conversion of a section of the existing steam locomotive
 
workshop to provide capacity for diesel electric
 
light/medium maintenance work had been essentially
 
completed. The contractual designated work was defined in
 
the agreement between DNPCF and CETA-Engineering Works
 
which was executed in Maputo, on 25th April, 1987. The
 
work 	was completed with the exception of window
 
installation and some painting.
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Eighty percent of the workshop designated area for diesel
 
electric locomotive maintenance is unoccupied at this
 
time. CFM(C) indicated that area will not be utilized as
 
designed until the tools and equipments are available and
 
installed. The schedule for completing these items is
 
1991. Approximately US$400,000 of tools and equipment is
 
scheduled to be installed by June 1989. The remaining

tools and equipment will be installed by mid 1991.
 

The layout of the workshop area for diesel electric
 
locomotive maintenance requires an excessive amount of
 
overhead cranes. 
 Capacity of the shop was established as
 
four locomotives, however there are only two exit/entrance

tracks. Since the work shop design is the responsibility

of CFM(C), the working arrangement undoubtedly had 
their
 
approval even though the layout is inefficient.
 

A. 	 COMPARISON OF ACTUAL ACHIEVEMENT VS. OBJECTIVES
 

The objective of this project segment was to complete

the phase one scope of workshop conversion at Beira
 
for future use (1991) as a diesel electric locomotive
 
maintenance shop. The scope as specified in the
 
before mentioned CETA contract was completed in
 
October 1987. The quality of construction, on the
 
surface, appears adequate. The structural integrity

is not measurable after construction. Repair of
 
roof, installation of windows and balance of painting

remain to be completed. The objective was achieved
 
as specified. The unfinished workshop with no tools
 
and equipment has not improved the CFM(C) capability
 
to perform diesel electric locomotive maintenance and
 
no other donor came forward to complete the work.
 
This workshop area is expected to be unoccupifed and
 
will be an ineffective utilization of space until the
 
tools and equipment are available and installed
 
(1991).
 

B. 
 FACTORS AFFECTING DIESEL ELECTRIC LOCOMOTIVE WORKSHOP
 
SUCCESS
 

1. 	 Design layout not efficient for handling

locomotives, bogies and components.
 

2. 	 Excessive amount of overhead crane work required

in operation.
 

3. 	 Interim period up-to-three-year, between
 
completion of phase 1 and beneficial occupancy

with tools and equipment, is much too long.
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C. CURRENT STATUS AND ACHIEVEMENT
 

The Phase 1 work is essentially complete and will
 
provide the area for initial utilization as
 
maintenance (light/medium) workshop for diesel
 
electric locomotives when tools and equipment are
 
available and installed.
 

D. CONCLUSIONS
 

The Phase 1 work was essentially completed as planned.
 

E. RECOMMENDATIONS
 

Workshop design, planning, equipment and construction
 
require continuity and co-ordination with a timely
 
implementation of each phase.
 

COMMODITY PURCHASES/PROCUREMENT
 

The contract attachments J-3, J-4, J-S, J-6, J-7 and J-10
 
listed a total of 407 items to be procured, ranging from
 
welding rods to a five-passenger highway vehicle.
 
Contractual delivery schedule required delivery of all
 
items to Beira/Gondola by November 1986. Contract for
 
procurement services was accepted by ZECO in May 1986
 
which allowed a procurement cycle of only six and one-half
 
months. Contractor was required to follow applicable
 
federal acquisition regulations and AID acquisition
 
regulations.
 

A. COMPARISON OF ACTUAL ACHIEVEMENT VS. OBJECTIVES
 

All items listed on the J-3 thru J-7 inclusive and
 
J-10 have been received except for items 87 thru 98
 
and 142 thru 144 listed on J-3. These items are case
 
hardened rods, stainless steel rods and velonide
 
boards. This material may have been lost in transit,
 
however investigations are underway to locate the
 
missing material. Items received are summarized as
 
follows:
 

Before July 31, 1987 Before June 28, 1988
 
J-3 33% 92%
 
J-4 26% 100%
 
J-5 is% 100%
 
J-6 0% 100%
 
J-7 33% 100%
 
J-l0 100% 100%
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The coritractual procurement cycle time of six and
 
one-half months was much too short particularly when
 
adherence to Federal and AID regulations was
 
required. However, ZECO's procurement cycle in
 
actuality was about twice what it should have been.
 
As of September 1987, ZECO still had 16 items to
 
price and order.
 

Since neither AID nor CFM(C) had capabilities or
 
organization to perform required procurement work,
 
the selection of ZECO was the obvious alternative.
 

B. 	 FACTORS AFFECTING COMMODITY PROCUREMENT SUCCESS
 

1. 	 Unfamiliarity of ZECO personnel with the Federal
 
and AID procurement regulations.
 

2. 	 Source limitations and shipping/transport time.
 

3. 	 Insufficient monitoring of ZECO's procurement
 
efforts by USAID Project manager.
 

4. 	 Insufficient progress reporting by ZECO.
 

C. 	 CURRENT STATUS AND ACHIEVEMENT
 

All but 14 items of approximately 450 (407 plus
 
additional items) have been delivered. Missing items
 
(3% of total) may have been lost in transit. ZECO
 
and CFM(C) are following-up.
 

D. 	 CONCLUSIONS
 

Procurement services could have been obtained from an
 
agency in the USA with more experience probably
 
costing more than the amount paid to ZECO; however
 
the deliveries and handling of the commodities would
 
have been improved. Since the items were to be
 
regionally procured however, ZECO was probably the
 
best suited for providing procurement services.
 

E. 	 RECOMMENDATIONS
 

1. When services of this type are contracted out,
 
close monitoring by contracting agency is
 
required.
 

2. 	 Determine status of missing commodities procured
 
thru ZECO.
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VI. TRAINING OF'CFM(C) EMPLOYEES (Technical Assistance)
 

The objective of the project was to improve the
 
educational level of CFM(C) workshop personnel to
 
ultimately increase scope, quality and production of Beira
 
steam and diesel electric locomotive maintenance
 
operations as well as foundry operations. The prime
 
contractor (ZECO) accepted the responsibility to provide
 
specific training as described in Section C. 10, per
 
schedule Section F.1 and per requirements defined in
 
attachment J-8 of the contract executed May 16, 1986.
 
Twenty-five CFM(C) people were to be included in the
 
training conducted at ZECO's Bulawayo workshop. The
 
duration of training ranged from 21 days for foundry
 
supervisor to 60 days for diesel mechanics. ZECO was
 
responsible to provide instructors, facilities, training
 
materials and equipment to meet project training
 
objective. Technical assistance (training) was also
 
planned for Beira workshop.
 

A. COMPARISON OF ACTUAL ACHIEVEMENT VS. OBJECTIVES
 

Interviews with ZECO personnel directly responsible
 
for the training of CFM(C) personnel at Bulawayo
 
workshop and interviews with CFM management,
 
including the Beira workshop manager, provided
 
information for this evaluation. The CFM(C)
 
personnel arrived in Bulawayo as scheduled, available
 
for on-the-job training.
 

The foundryman supervisor was scheduled for training
 
on properties and structure of castings, types of
 
castings, defects and remedies, overall foundry
 
technology, materials calculations, dressing process
 
and foundry economics. This curriculum was planned
 
for 21 days of instruction. Upon the completion of
 
this period, the learning was very incomplete per
 
CFM(C). To meet the training objective, the
 
foundryman was sent to the workshop of F. Issels
 
Son, Ltd. in Bulawayo. The carpenters were also
 
trained at F. Issels & Son, Ltd, to learn
 
construction of molds, tools and equipment used in
 
making molds, measuring devices and mold drawing
 
interpretation. Overall, the training in these two
 
classifications was adequate, however, the time
 
duration was more that double what was planned and
 
cost considerably more.
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The other personnel to receive on-the-job-training
 
were scheduled for 60 days of theoretical and
 
practical instructions according to their trade
 
levels. The intent was to improve their
 
understanding of maintenance and operation of steam
 
and diesel electric locomotives. The first month at
 
ZECO was reported to be a complete waste of time. No
 
classroom type instruction took place, only
 
observation of performance of tasks in workshop was
 
accomplished. During the second month after numerous
 
complaints from CFM (C), a two hour explanation of
 
machine drawings was given by a draughtsman and three
 
days of general instruction by other personnel.
 

Overall, the training was estimated to be fulfilled
 
at 20%. However, it should be noted that the traning
 
provided by the extension of the T.A. of the
 
foundryman supervisor and electrical supervisor at
 
the Beira foundry resulted in the rehabilitation of 2
 
steam locomotives.
 

B. 	 FACTORS AFFECTING THE LIMITED SUCCESS OF TRAINING OF
 
CFM PERSONNEL
 

1. 	 ZECO not prepared to meet training
 
requirements,
 

2. 	 Not required to submit training plan;
 
3. 	 Limited qualifications for instructing;
 
4. 	 ZECO workshop personnel had no time to
 

perform training;
 
5. 	 Only one ZECO Foreman spoke Portuguese;
 
6. 	 Very limited understanding of English by
 

CFM people.
 

C. 	 CURRENT STATUS AND ACHIEVEMENT
 

The program of training is complete. However
 
the objective has not been fully met.
 

D. 	 CONCLUSIONS
 

An important objective in locomotive workshop
 
operations is to improve the quality of maintenance
 
which would result in increased locomotive
 
availability for ciurrent and anticipated increases in
 
freight and passenger business. Job perfomance of
 
maintenance personnel improves through the repetition
 
of servicing, inspecting, repairing and trouble
 
shooting tasks. Especially important and critical to
 
rapid return of locomotives to service is the time
 
spent in troubleshooting, quickly performing
 
confirmation tests and correcting the defect properly
 
the first time. Key factors in trouble shooting are
 
training and experience. Through repetitive
 
experience and successful repairs, the skills and
 
confidence of the worker will increase.
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Skills required for proper servicing of locomotives
 
include preventive maintenance, test operation,
 
calibration, troubleshooting, disassembly, repair,
 
reassembly, use of tools and test equipment and
 
component overhaul, repair and servicing.
 

The level of skills and maintenance work
 
understanding of CFM(C) workshop personnel should be
 
evaluated to determine current training needs. The
 
basic education level of people should be determined
 
and together with the training needs, a curriculum
 
and schedule could be established. Qualified
 
instructors (bilinqual), training aids, classrooms,
 
instruction manuals should be arranged. Personnel to
 
be trained will require orientation of training and
 
results expected. Training takes time but it can be
 
effective.
 

E. 	 RECOMMENDATIONS
 

1. 	 Contracts including requirements for training of
 
personnel, should be awarded only to qualified
 
agencies/companies.
 

2. 	 Training is best accomplished at employee's
 
workshop site.
 

3. 	 Instructors, instruction manuals, training aids,
 
equipment models, tools, work equipment and
 
classrooms are all required for effective
 
training.
 

4. 	 Monitoring (frequent) is required to measure
 
progress and to provide direction to modify
 
curriculum and teaching methods.
 

5. 	 Project manager (contracting agency) must give
 
attention to items 3 and 4.
 

F'. 	 SUGGESTIONS FOR FUTURE PROJEC7S
 

The recommendation at this point is that a program of
 
training be funded and organized for CFM(C), as part
 
of the World Bank Project. Action should be in the
 
immediate future and training conducted at workshop
 
site. Classroom work should be supplemented with
 
on-the-job-training, with repetition of instruction
 
used 	effectively.
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VII. MANAGEMENT dF PROJECT
 

Success of a project is directly related to the management

and control exercized during the implementation. Projects

whether small or 
large, need monitoring and direction to
 assure timely completion of tasks, within budget and 
to
apply corrective actions when programs get behind schedule.
 

The dollar value of the Mozambique Railway component of
the Southern Africa Regional Transport Development is a

comparatively low amount of US$5.54 million. 
However, the
project tasks were planned for action in a number of

locations including Bulawayo, Harare, Gondola, Beira and
Maputo. 
To provide timely management and direction, a
program even of this level with diversified tasks requires

frequent measures of progress, with emphasis on all
participating agencies, companies and services recipients

meeting project commitments.
 

The need for Project Management was recognized early-on in
this program and the assigned responsibility was defined
to include; "Preparation of work schedules, monitoring

project implementation and coordination with DNPCF,
CFM(C), Prime contractor and USAID. 
Also, check monthly

progress reports and 
invoices of prime contractor.
 
Especially, he is 
to check required work as locomotives
 
are 
stripped down and continously up date work schedules

and finance schedules in detail." 
 This definition was
included in minutes of the May 1986 
Project Implementation

Committee Meeting at which the Committee recommended Luis
 
Santos for the position.
 

The candidate's experience and training and his language

capability apparently qualified him, 
as a Project

Manager. The project was 
completed satisfactorily,
however not 
in the planned manner nor with the required

degree of control.
 

A. COMPARISION OF ACTUAL ACHIEVEMENT VS. OBJECTIVES
 

The project objectives were 
to obtain remanufacturing

services of 
a competent, experienced company to

totally recondition nine steam and 
two diesel

electric locomotives on schedule and within budget;

procurement services for a variety of commodities;

training and technical assistance to improve CFM(C)

equipment maintenance and operations skills; 
track
repair and upgrade of the Machipanda-Beira Line; 
and
to 
complete first phase conversion of steam workshop
 
area to diesel locomotive.
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0 
 The remanufacture work was completed with
 
acceptable quality, but delayed over a year.
 

0 
 The commodities have been delivered, but delayed
 
up to a year and one-half.
 

0 	 The training was carried out but was only about
 
twenty percent effective.
 

0 	 The technical assistance in Beira has been
 
reasonably effective, as CFM(C) was able to
 
rehabilitate two steam locomotives under
 
supervision of one (1) foundry man and one (1)
 
electrical supervisor provided by the twelve
 
(12) 	additional months of training (PARTEX).
 

o 	 The track repair/upgrade was completed, but not
 
without the assistance of the work crews of
 
National Railways of Zimbabwe. Note, the major
 
trackwork tools and equipment were delivered
 
almost two years after the original shceduled
 
date.
 

o. 	 The workshop conversion is completed, but is not
 
being used due to lack of tools and equipment.
 

B. 	 FACTORS AFFECTING PROJECT SUCCESS
 

Many 	diverse actions or lack there-of contributed to
 
the problems causing project delinquencies resulting
 
in penalty action against the prime contractor.
 
Dilligent efforts in managing, directing and
 
controlling project work could have reduced these
 
delays.
 

Various project reviews conducted by USAID
 
representatives focused attention on the deficiencies
 
and as D. Gephart's Report of the September 1987
 
review points out, the Project Manager apparently was
 
not working in the locations critical to the Project
 
results. Gephart pointed out that the AID Project
 
Manager spent 10 to 12 days a month on field trips to
 
Beira and Bulawayo, but that it wasn't clear what the
 
project manager was accomplishing during the other 10
 
to 12 days during the month. It appears that the
 
project action was monitored and corrected on a part
 
time 	basis. It should be noted that Dave Gephart was
 
the acting USAID/Zimbabwe Regional Engineer during
 
June-September, 1987.
 

C. 	 CURRENT STATUS AND ACHIEVEMENT
 

Project Manager's contract agreement has expired and
 
any remaining action will be coordinated with CFM(C),
 
USAID and ZECO. The warranty has not expired on
 
seven of the locomotives.
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D. CONGLUSIONS
 

Strong, diligent, timely and effective project

management action is required 
even on low dollar
 
level projects.
 

E. RECOMMENDATIONS
 

Subsequent projects of this type require organized

project management.
 

VIII. LOCOMOTIVE AVAILABILITY
 

Locomotive availability is the combined measurement of
 
remanufacture quality, workshop/shed maintenance and
 
driver performance. The measure is a straight-forward

indication of whether or 
not a locomotive is in condition
 
to be utilized as motive power for freight car haulage.

The reading of availability is normally taken early in the
 
day when "consists"* of wagons are ready to roll.
 
However, as with any reporting statistic, adjustments are
 
made in calculation of the number to 
suit the needs of the
 
reporter.
 

The Project Manager's Final Report dated January, 1989
 
provides the following information:
 

PERFORMANCE LOCOMOTIVES
 

"The performance of the delivered locomotives in this
 
project in terms of percentage of availability is as
 
follows:
 

Oct. 87/Oct. 88
 

Loco No. % average Sep. 87 Oct. 88 Nov. 88 
960 61 70 32 0 
962 68 100 45 86 
957 65 90 74 83 
953 
952 

51 
48 

83 
93 

64 
90 

86 
93 

961 31 83 87 23 
91 14 60 77 86 

971 28 100 58 93 
972 24 86 67 53 
DE-33 51 90 77 83 
DE-26 30 60 0 0 need rehab 

*Note, "consists" is a group .of wagons coupled together.
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As can be,observed there is a significant improvement in
 
CFM-C availability of locomotives.
 

A review of the CFM(C) daily reports of February 3 thru 9,
 
1989 indicates availability of the remanufactured
 
locomotives is currently 31 to 32 percent(see daily report
 
data in Exhibit 7).
 

With DE-26 almost demolished in a head-on collision and
 
9S2 out because of driver negligence (boiler blown - no
 
water) the availability suffers due to CFM(C) negligence.
 
Condition of other locomotives is indicated in Exhibit 7.
 

Preventive maintenance, effective trouble-shooting on
 
defective units, workshop turn-around time on defective
 
units and driver diligence contribute to improving fleet
 
total availability.
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EXHIBIT 1
 

% AVAILABILITY
 

PROJECT LOCOMOTIVE AVAILABILITY 1984 THRU 1988
 

LOCOMOTIVE 960 LOCOMOTIVE 962 
Month 1988 1987 1986 1985 1984 1988 1987 1986 1985 1984 

D N7- 29 - 12 - 4 27- - -

N N/O 33 - - - 80 10 - - -

0 N/O 6 - 9 - 45 32 - 6 35 
S 32 55 - 13 - 96 47 - 10 33 
A 33 10 - - - 25 3 - 25 -

J 38 6 - - - 35 - - 22 
J 80 - - - - 76 - - -

M 67 - 25 - - 74 - 32 - -

A 73 - 40 26 30 80 - - 10 -

M 71 - 32 38 6 84 - - 32 -
F No Oil - 17 14 - No Oil - 17 10 -
J 6 - 29 16 16 - - 35 67 

LOCOMOTIVE 957 LOCOMOTIVE 953
 
1988 1987 1986 1985 1984 1988 1987 1986 1985 1984
 

D 54 29 - - - -... 
-N 66 26 - - 73 - 
-0 74 3 - - 25 64 - -

S 90 - 20 46 - -

A 54 -... 52 - - -

J 80 - - 87 - - -

J 76 - - 80 - - -

M 45 - - 83 - - -

A 53 - - 3 13 76 - - -

M 90 - - 25 - 39 - - 

- - - -.F No Oil - - 25 
J 32 - - 3 - - - -

N/O - Not Operational
 

LOCOMOTIVE 952 LOCOMOTIVE 961
 
1988 1987 1986 1985 1984 1988 1987 1986 1985 1984 

D 74 . . T - - -

N 63 - 16 - - 
-0 90 - - - 87 - -

S 93 - - 83 - - -

A 83 - - 12 - 51 - - -

J 80 - - 12 - 50 -  -

J 70 - - 33 - 20 - - -

M 67 - - 25 - - - - -

A 7 0 - -..... 
M 10 - -. 

F No Oil - - 3 ...... 
J 3 - - 32 ..... 



EXHIBIT 1
 

% AVAILABILITY
 

1984 THRU 1988
 
AVAILABILITY 


PROJECT LOCOMOTIVE 
 LOCOMOTIVE 962
 
LOCOMOTIVE 960 


111
9 1988 -987~~198sLocthT9886 
 4- 212 _Month 9 80 10
- 6 3SN Nb7 - 45 32 
9 6 - 10 33N NI 96 47 

6 " 13 - 3 . 
-

25 
0 NO 25
-10
S 32 22
 

- 35 
"
 

"
 -
3 
6 

76 -
32J 38 74 

-
25- -J 80 80 
" 32
- .M 67 
 30 10
26 17
40 - No Oil73 
 38 67
 - 32 17 3-71 NO
M - 17 14 -

F No Oil - 1629 16
j 6 F 


LOCOMOTIVE 953
 
98
 
" -"LOCOMOTIVE 9719S 1988 1987 -198- 198'

729 m[.73 1985 1984
54 7 19 86D 1988 2... 

64
25 

26 

.
 

N 66 

. 

46
20
- - 520 7 -
-

A 54 - 87 
80 83
-

j 76 " 
 76 
4S 
 39
M 

. 25 
3 13 

- -
A S3 "
 " 
2S

M 90 
 2
25
 

-No Oil
F 3
 
J 32 


Not Operational
N/O -

LOCOMOTIVE 9961
 

1
LOCOMOTIVE 929 1988
 
-1986 1985 1984 


16 --

D 74 " 

-

N 63 

- 83 " 
0 90 " 


3
 
S 93 

- -
-

12 
-

- 5120 ""-
A 83 - 50 
-280 33 "" 33""
J 870- -. 12 

j 70 

2S
 

-M 67 


A 70 "
 
"
 M 10 " .
 "
32
.
No Oil -F "
 

3
J 




-- 
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EXHIB T 1
 
ATTACH MEN
 

DESCRIPTI952953O5
 

B iNO.-
0,.~~~~~~~ DERI.It OD OSC~.~ B~ 

3 Al~ig y Ave Ver~ify 
 *ntsIler 


-4 HrGid25 Aver Rear GoVeiy 


6" ty a 259 Bd Rpi Badl Repiar, A R-e. 
6 Wedges 2~59,' Bad Replace, Bdplc ve ~p 

T, Gu ideS 255 Ba elc a p1ace' Aver Rep 
84 Hedst'c Bad Rep 1ac Go Verif Ba R'i 
9 Cyfffn(der 30 Good FecEif1-r Good c, 11N 

--10 Pions, 34 Bad R gifyt R 
Li Piston-Rods 348 IQcjify Bad RectIfy Good ctt . 

,12 PitnPcig 54 Bad epiace: Bad Replace, Bad ) n 
13 Hangers, 375L', God V rfta eGo e ii 

14 SldeBas 77 Aver t ..LRectify AvrRect1fy G~ Recoj 
15 Crosshead' 3 i l eIvel Fil ee 


1.6, Hanger.-, G -Bad Re ctify Avr1e
'666d L Verify 
-17 Pisto -eads 33WGerif Good -- o1 

V~ Reh 00 
19 aner Key, G~ Adt badAjsAe 

20 Re~tlrn Good Goei oo 'ji. 

Cylinder,- Covers c666 Veift'f Goo 

Valve357---! Repair, 

21 Cy.Re eve 'Valve - --


2 Sifr've 3 vr RpairL, Goo~d Repairn,,T Goo Rep -dr 
23 Vav Liner 3) - Rec 1fy Goo ~ 

-

-ld Rectify Bad ~yGo ~i 
24iso'Valve 398 

-

-Ba ReplaceGo PL 

,eamC ws 
Facking GoVerify_ Ba Rparr, Goo 

26 t 

27 PsoValve .Guide 401 GiVry Ba Repr .~P-Aj
28 CailntinLeer 4) Repadr Aver Repe iri -,, 0d yr

od 

309 Ra7iu Good3Re~iRepar Good r;j


29 C~ing ods VL6403 -~ Go i~ 00i VA 

31 Eccentric-RodS '408,, Ave Rear vr Rear A r
 
32 ad? o
 

Eisiom Lin 406 Aver cfy Bad RUepair 

-33 Di BlocBad Replac Bad eplace 


',43 Ret rn Crank AvIRc f a eE1f -

3):r,--Bottuns, Divider-39 oo Veriy oo Goo 
36 'DLidi 6g 6vi 38 ver Verif BavearAe 

L~ep4ir38 pi1 ng Rod 35ood epar Goo Go 

0 Bearing, 394 BdRpace Bad Rep ace
 

2 Bo se 45 Re ir erRepar le
 

ds457 ,1 Go pr ReprAe er
 



AITACUiMEO. J-1 EXHIBIT 2(2) 

STEAM LOCOWTIVE 

ITEM DES. 952 953 957 
NO. DESCRIPTION NO. COND OBS COND OBS COND OBS 

44 Bogie Cross Beam Bad Repair Bad Repair Aver Reriir 
Adji1.

45 Crankpin Washer Bad Repair Bad Repair Aver Repa i r 
46 Whistle Bad Repair Aver Repair Aver Rero ic 
47 Serve Motor Good Repair Aver Repair Aver RolaIr 
48 Reversing Indicator 

Scale Aver Repair Aver Repair Good Ver if.. 

49 Lifting Link 405 Aver Repair Good Repair Good Vertify 

50 Wheel tyres Good Rectify Good Rectify Good Rectif/ 

51 Hangers Good - Good -- Good RectJity 

52 Axles 205 Aver Repair Aver Repair Aver Reai r 
53 Lubrication*oxes 488 Aver Repair Aver Repair Aver Repai r 

54 Springs Aver Repair Aver Repair Aver Repai -
55 Compensating Beam 235 Aver Repair Aver Repair Aver Rel -ai . 
56 Lubrication Box Ring 468 Aver Repair Bad Repair Aver Repair 

57 Suspension 520 Bad Repair Bad Repair Bad Re air 
58 Hand Brake Good Repair Good Repair Good Re[pai r 
59 Vacuum Aparatus Good Verify Good Verify Good Repa ir 
60 Vacuum Gauge 531 Aver Repair Aver Repair Aver Repair 
61 Pull Rods Brake 527 Aver Repair Aver Repair Aver Repair 

62 
63 
64 
65 
66 
67 
68 

Brake Beams 522 
Brake Beam Hanger 535 
Brake Blocks 542/537 
Reversing crank Shaft 
Vacuum Cylinder 540 
Steam Cylinder 
Stoker Motor 

Aver 
Bad 
Good 
Aver 
Aver 
Aver 
Bad 

Repair 
Replace 
Repair 
Repair 
Repair 
Repair 
Replace 

Aver 
Aver 
Aver 
Aver 
Aver 
Aver 
Bad 

Repair 
Repair 
Adjust 
Repair 
Repair 
Repair 
Replace 

Aver 
Bad 
Good 
Good 
Aver 
Aver 
--

Repeir 
Ropl;'r: 
Adu;': 
Repair 
Repai r 
Repa r 
Replo, 

69 Top Worm Bad Replace Bad Replace -

70 
71 

Centre Worm 
Lower Worm 

Bad 
Aver 

Replace 
Repair 

Bad 
Aver 

Replace 
Repaic 

--
--

Rep.. 
Repv 

72 Injectors 698 Aver Repair Aver Repair - Rep', i : 
73 Feeding Valve Retent. 661 Aver Repair Aver Repair Aver Rp:.i r 
74 Steam Manifold Good Verify Good Verify Good V'eri-' 

75 Stoker Pressure Gauge 715 Bad Repair Good Repair Good Rop": t

76 Spherical Joint 718 Good Repair Good Repair Good R,_r:.,: r 

77 Expansion Joint 709 Aver Repair Bad Repair Aver ?: r 

78 
79 
80 

Steam Conn. Tube 
Exhaust Conn. Tube 
Water Conn. Tube 

710 
750 

Merge 
Good 
Aver 

Repair 
Repair 
Verify 

Bad 
Good 
Aver 

Repair 
Repair 
Verify 

Good 
Good 
Good 

Re|p,. r 
Rep. i.r 
-

81 Boiler Casing Aver Verify Aver Verify Aver -

82 Lateral Plates Fire Bx Good -- Good -- Aver -

83 Throat Plate Fire Box Good - Bad Repair Good -

84 Ceiling Fire Box Good - Aver - Good -

85 Tubular Plate Fire Box Good - Aver - Aver -

86 Fire Door Plate 45 Good - Good -- Good -



STEAM L 9ObiE
 

D OsiO COtID U3;NO. -DESCRIPTION~ 	 OD CB 

-88TuesElent 22A er rify ver 	 Ae 
89 Lateral 23Aver 	 r- vr-Support Vrf 

90ad1~lSupports24 BdRpac od
-91 c ilig Suppor 2~8 

--

Good Go 	 od 

-Bad 	 Cl-ean Bad Cki..z I9 3 out PlugMj 	 Wash Go 
94 1 	 a ina ted cylne

Boywa er * ~ 9BdReplace Good bBdRp 
95 Do Goodv - Go od 
96 * 

n' 

38/39, ,,'Ae Aver.V1 Replair Aver',"-''moke 4Box.-	 Verify-,
97 Vis in 	 GA Aer Repa irGod-Doo v 



8 Inernal . Stelam Pipe Aver Re pair A ver Repir Ave Repr 

68 	 ad Rpa, Bad Reafr Bd i10 rsire GaUge 

11 Glass Level Ba ~i a earBdRpair


'7 102 Bib g Ve 9 0' Aver Repair, Ae ~ ar Ae pi 
103,L' RockingIGae 

Steai Cylinder 
BadAepa-rAver Repar Bad Repx 

102Goo 	 vr eairGod104 RegulaValve 
Aver Repai105' -'Heade 	 1 Ae Rpar 

oo 	 ve epi Aver epJH1103er & Vaczuum Vlve 
ondcoPie 14 2i Bad Rea' Ba RearGod, 

108 	 EXhas 4!3 GodVerify GodRti
 
Exhau St :Column GodVriy Bd ear od

110 	 . 72 Good Veiy GoTepi odEiaust.Bnd 

hB 8 ,,wvriyj
 

11 uper heatLoer ,Sta
 

314 1pI Are so 146' '-Ave epar God AV er P 

115~~ ~ KilalaAveco 	 r2 od-Ae-

d69 a Replair- Bd' Repi Aoar 

edrBa GodRpi 
ors 

3) pcal ear Aver 
1119~~~~~~~2 oodrejp a ei vrPo d 	 er 

120lecoe os 76 ad Replace Bad Repac Bad . .1 

1I2l Inr ~4BdRpi vser R i Aver 
~ RpiBalei~ Ar' 

!c*3 nser a epai BaEp Bd *p 
2J ~ ~ ~ e 	 n 

Piol' 	 80 

31Ca par d Bada 

28 cace4 Bad Repair a p aC
Int2Lamps 	 Bad Repar B',Ade Rep-: B 
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EHIB'
 

AW1UACHMENJ1
 

SigE m -0GMYIME
 

IVE ~~DES. 9295 5

NO. IDES3R~iRTi0N NO. CgtgfiBS COND OBS COND OUS 

130 Gen,,eraLo 5 Aver epair Ae epair Aer
131 Tedeer1ale 75 AvrRepar Ba ~ Paj e Rp
1~2 Aspan 


- - -

134Saders 69 ve epair Ba Kepar Ae
 

13k urcainCp Aver Repai AArVeLy A I. 
Coupled Wh~~1 Aver Repair AvrVry AerVriy 

140~~~ RoleBarngBoe 
Bissels -Aver Reair AvrVif Aer ery


11' Roller)7Bearing Boxes,, -; 
Boges ad eplce ad Replace Bad Rplac142 o' Piston Rings Ba ,Repae deplace B d Re I&cr

143 Piston -Valve Rng Bad Repa ir, AerRpar ere:a
44 Axle Bouliner 0Bronze'.. 

CpldWheels Ba-eai4, elve
14 5 Axl1e; Box Liner;. Bronze 

,AVe~Aer Repair, Ave Rear A,eVL Re146 AxeBX Liner, Bonze 
Bogie Good -Good-God 

147 B0 ieChass Is-6-,-,-- ----

148' F~l Stays C 722 Bd Replc Ba Reir ad 
-

pi 

151 Boe Balancin 
B o ui ng~j g Goo Re tf Goo Re if Goo 

?y res for B o S~ie ctif y Goo Re Goo Re i 

Bl r f o--- B og -'- 

156 1-1,1Spring Hjolder Bd ei a elc a 
15 AtoisBad Replabe Aver e-p.lce lad Rep

58 Bra erPn a elc Aver, pac a15 usesinPiBd Rip,1'ace Bd Repla ce Bad ep. 
160 ion, Pin Bushies a Replae A Replace Bad 
Iti Bra e Pin Bushes a!elc vr elc a 

rsi~ng Shaft 

Bra _e Shaf EarnsGo ear Go ea
 
165 ne a;tce Ae eai e
UIi). AvrRear 


0 1166~W zcationB epr Bd epi Ba 

19 C pl1 d Ins GodRect f Good ecut, Goo 

0oe: Lo950 962 ee a.Ufac red in Eeli in95~ oos0 e 
n er y15.lco wls anf .n19...l..UsA...re 
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PENALIZACOES POR AVARIAS DAS LOCOS A VAPOR
 

7 25.265,00 	 11oLOCQ 960 	 r. ,3, 
-M15 #NPFo4AArioaj W4AS& r 

lIsd.To nhASOLOCO 962 184.569,00 
Ja'tinha sido 

ate
LOCO 953 37.678,90 enviado avarlas 

10.2.88 
LOCO 	 957 27.6 62,0 0
 

De 11.2.88 a 30.5.88
 

LOCO 957
 

LOCO 960 

LOCO 953 1.030.242,70 34 dias parat. 

LOCO 961 

LOCO 952 

17AY-LOCO 91 - gZ7.07OOl4T 

LOCO 971 446.053,00 7 dias 

LOCO 972 446.053,00 7 dias 

T O T A L 3.4 24.59 2,70 

O Chefe de 	 Servio 

,, I
-



EXHIBIT 4
 

LOCOMOTIVE PROVISIONAL ACCEPTANCE 


960 15/OCT/87 


962 20/NOV/87 


957 14/JAN/88 


953 16/APR/88 


952 21/APR/88 


961 29/JUN/88 


91 09/JUL/88 


971 31/JUL/88 


972 05/AUG/88 


DE-33 1S/FEB/88 


DE-26 06/JUN/88 


WARRANTY EXPIRATION
 

15/OCT/88
 

20/OCT/88
 

14/JAN/89
 

16/APR/89
 

21/APR/89
 

21/JUN/89
 

0D/JUL/89
 

31/JUL/89
 

05/AUG/89
 

1S/FEB/89
 

06/JUN/89
 



EXHIBIT S
 

EXTENDED PERIOD OF LOCOMOTIVE REPAIR
 

1988
 

LOCOMOTIVE SITUACAO LOCATION ZECO DELIVERY
 

91 REPAIR APR/MAY/JUN/JUL/AUG BEIRA APR 1988
 

952 REPAIR MAR/APR/MAY/DEC GONDOLA JAN 1988
 

953 REPAIR OCT/NOV/DEC GONDOLA JAN 1988
 

957 REPAIR MAR/APR/MAY/DEC GONDOLA OCT 1987
 

960 REPAIR MAR/APR/MAY/SEP/OCT/NOV/DEC GONDOLA JUL 1987
 

961 REPAIR MAR/APR/MAY/JUN/OCT/NOV/DEC GONDOLA MAR 1988
 

962 REPAIR FEB GONDOLA AUG 1987
 

971 REPAIR MAR/APR/JUN/DEC GONDOLA APR 1988
 

972 REPAIR MAR/APR/JUN/AUG/OCT/NOV/DEC GONDOLA MAY 1988
 

DE-33 BEIRA JAN 1988
 

DE-26 ACCIDENT SEPT 20, 1988 BEIRA MAY 1988
 

q4 



MUTAIE GO.CLA SECTICV 

ACCIDENTS AND I 
lSGU[1IITIES
 

UATE__ 
 CCI LI SIOS 
___L__3,JL_,_ 

3.3.83 
TN 282 Gondola7.6.83 
 6 *.;agons ;vachipanda
30.5.83 


23.8.83 501 ;:achlpanda
 

1984 -85 
 No immeciate recoras
 

27.9.86 

5 ."agons t,;anica
5.11.86 
 Train 2260 Gondola
25.11.86 TN 2261/ 
 Trolley
4.12.86 

Train 501 ,.achipanca


26.12.86
27.12.86 


13.02.87 
 11 .;agons-Gonoo]a
8.03.87 
T!. 504 - Belas9.4.87 
 Ballast-241 km Peg.
25.4.87 


18.5.87 G~ruso MG.
20.7.87Line
20.7.87 

25.10.87 
 T':281 - Vunba
 

2.1.88

8.1.68 TN 5(1 - Vumba.0.1.88 "L
 
20.1.88
25.3.88_ 
 TIN 502 - Chimoi
 

8.4.68 
 T. 502 - Vu;.ba
16.5.880
5.6.88 

5.6.88 


21.7.88 TN 58/ Tamping ,achlne
 
20.9.88 Trains 260/273
 

18.1.89 
 Train 501 Vunia
 

EXHIBIT 6 (1)
 

SABOTAGE
 

Track Blown 202 Km. FP
 

L
 
Blown 246 km Pec
TrackTrack Brown 226 Km Pec
 

line blown - Bancula 

t&own Bandula 

Line Blown Bandula
 
Line Blown 376 km Pe
 

TN 501 Ambushed

TN 260 PAmbushed 110 kin
 

/
 

http:25.10.87
http:13.02.87
http:27.12.86
http:26.12.86
http:25.11.86


...- . .EXHIBIT 6 (2) 

• .2'.3 I.. J..JGA2 ..A .LL.,. . C: -,:m 

(lENVY cAciv,VerE ON .MAC JO4 LoG)Il 

1987 

19."36 

24 -

22 

14 

/' 

I ,--
// IV' 

I\I 

1o ...'-" " " ,- -'/-

J ' 
. 

0 \ 



CFM-CENTRO 096-%obA 
MNO .,rTILISTA DE INTERRUPOES 

A N - NTA NTA - GN GN- MP00 282- ,02 - 976 976 -178 178_8 - 315,7 TOTAL 
DOC 40 ORIQ6 LESC ACC ORDENS DESC ACC O9DENVS DE5C aCC DENOS DESC AC ORDENS 

- N4 H,, U: AL - N' -r - Nak H £t Hors N 'W' Ns N2& -a IVnoro 
 orac. W- Hors N-.-bmsJAN -i q 
- ZZ, 2, t 

Sr.,,. - - -

MAP -- -- - A ~ - - - -

- T0 0 - '2,~ 1- 2 

JU N, 4- 4, - - - -  - - - i . - -4 -- -- -
AMM .Zq 2 i ~ - ~ p2 . o --- Z, . zo ,: C , . . -. ?A.: 


H -" -,2 - -,  - -- . - -- -  -, a q~- -- -{ - -. - -. - - - 

10SEM. 3 ., ' . -- - 412, 1I,, - - 9f 9. -. -
4,a 4] oo,o .,- -

JUL~ 4Iz7---- 3~-

AGO . . ,3.0 - . 4 21.o-- " &, 44- , z '.A. 4 .4
a --- - a - - ,a - " 

SET - - -29,----'- - -. 5 - I ( ti1 9 

NOV _4 
 ,i, 44 Io tj ,% 8S 1', ,0_'4 0_ W 41A. 

_ _ _ _4 )*~ __~

-. DEZ _ , o ,_.A 4.2 .. "'. 35 - 8 44,
- -DE 4-


°SE . _7 


," . 1- 0 _ 4 4,1 29 j4&, - 2 24.2 39 )9.24 35,2 7)44 _ _Io 

TOTAL t 24.Z .%5. _ , 2 ,O _ 2 z. S _ 2j 4.5,2 12o C4 , 
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3 D z2/9 EXHIBIT 6 (5) 

LVAS 
26.,7 

24319UZ248,9 

is 6.0 

CENTRO 
.DESCARRILAMENTO DE 1986 

2. SEMESTRE2 

DIA DE DESC
LOCAL DE DESO 

* 2ol,9 , l.AIL*ItN"$ 

GOTMOLA
178,8, J2*~4 

-'A Z 

OATIZE 

INOHOPE 

NHAl"ITANDA97,6D J& 
lABULATSITSE 

99 195,7 

TICA 
68,2• 

'. AFAM,!BIS SE 

44,8 

D 0,03. 
28, 2 

llUAUiZA 

(2'7 'SN 

193, 

/ 0 1DOA 99,2 

CAIA V.. A NOVA' 

23, DN DE ?RONTEM? 
A A 329,6A2,8 

BEIRA "c ) " 
tMAR OMEU 



,.YPA Io,,-
 41S EXHIBIT 6(6) 

5', 3le3 3- .... 
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Exihibit 8 (1)
 

The following report was translated from Portuguese to English
 
by Mr. Correia who does translations for the Embassy of
 
Portugal, Harare, Zimbabwe.
 

POPULAR REPUBLIC OF MOZAMBIQUE
 
MOZAMBIQUE RAILWAYS ADMINISTRATION - CENTRE
 

LOCOMOTIVES AND ROLLING STOCK-WORK SHOP HEADQUARTERS
 

FINAL REPORT ON INSPECTION AND REHABILITATION WORKS OF
 
DIESEL-ELECTRIC LOCOMOTIVES D-26 AND D-33 AT ZECO LTD (ZIMBABWE
 
ENGINEERING COMPANY LIMITED) IN BULAWAYO FROM APRIL 1987 TO
 
JUNE 1988
 

The main objectives of rehabilitating the Railways of
 
Mozambique CFM(C) locomotives; was to enlarge its operational
 
fleet, to meet the demands of both national and foreign goods
 
transportation, to and from neighbouring countries and those
 
from SADCC, in accordance with Beira Corridor objectives.
 
Eleven locomotives were rehabilitated, nine of which were steam
 
powered.
 

To ensure good quality of work, CFM(C) , had decided to appoint
 
two inspectors to supervise the electrical and mechanical works
 
carried out.
 

In short, the inspection was carried out at the following
 
stages:
 
1 - Throughout assembly
 
2 - Before the diesel engine was operated
 
3 - With the diesel engines in operation
 
4 - Before and after load tests. (power tests)
 
5 - During line tests.
 

The rehabilitation works stared on loco D-33 and later, towards
 
its conclusion, simultaneously with loco D-26.
 

The inspection works were very thorough and after the first
 
couple of days, two negative points were found:
 
1 - ZECO technicians were not familiar with the G.E. type locos.
 
2 - ZECO technicians did not cooperate with the inspectors.
 

The second point was evident by the reaction against the
 
inspection remarks. This attitude was aggravated when one of
 
the mechanics from ZECO, dropped his tools and physically
 
attacked the inspector. Similarly, the electric department
 
foreman tried to obstruct the inspector's work in his
 
department.
 

These incidents caused a serious debate calling for the
 
cooperation of National Administration of Harbours and Railways
 
(DNPCF) through its commercial office in Bulawayo and also from
 
ZECO through its Head of Traction Department.
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Facing this conflict, ZECO workshops headquarters authorized
 
the inspection, but maybe to protect its technician, decided
 
that they should be made in writing through the Head of
 
Traction Department. However, the inspectors were determined
 
to obtain the highest quality of work inspite of ZECO's
 
apathy. After the inspection, the anomalies were pointed out,
 
which once approved by ZECO had to be corrected.
 

The ZECO technicians reaction was, erroneously caused by the
 
fact that they thought that the locos were sent to ZECO because
 
CFM(C) had no qualified personnel (staff), capable of
 
rehabilitating work and the inspectors were there for training
 
purposes.
 

Being aware that the locos belonged to CFM(C) and not ZECO and
 
that the poor quality of work was their own responsibility, the
 
inspectors decided to participate in the actual works of
 
rehabilitation. From then on the situation improved
 
considerably, and it was clear that the inspectors were also
 
good workers.
 

After various tests the locomotive was sent to NRZ for power
 
tests, to evaluate the diesel engines power and the curve
 
related to the traction generator. The first test of 1170 kw
 
was not accepted by the inspectors, because, although the NRZ
 
and ZECO staff considered it satisfactory, considering the
 
power correction factors, it was found low. NRZ argued that
 
the 1170 kw was the power used by its own locos of same type.

This disagreement caused a hiatus period during this test. The
 
inspectors informed ZECO headquarters why the power was not
 
acceptable and made them responsible for its correction. After
 
consulting the local representative of G.E., he agreed with the
 
inspectors and the power was increased to 1400 kw.
 

After this, the loco was tested for 95km, most of the time
 
uphill, having rolled 1250 tons on 140 axles. Several
 
break-downs occurred during the test which had to be attended
 
by all concerned. It was due to this cooperation and various
 
repairs carried out that ZECO staff realized that the
 
inspections were there to ascertain the good quality of work
 
performed. It also put to an end the relationship between ZECO
 
and the inspectors in writing.
 

Locomotive D-26
 

The final assembly works on this loco, occurred when the
 
inspectors were in Mozambique delivering the loco D-33.
 

When the inspectors came back and the final works were taking

place, the heads of ZECO workshops tried to avoid any
 
inspection arguing that all works were carried out exactly like
 
those on loco D-33 and possible inspections could be made
 
during power tests. ZECO tried to justify this attitude saying

that DNPCF would penalize them for not delivering the locos in
 
time.
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Perhaps as a reprisal, ZECO instructed that the food given to
 

the inspectors should be rationed.
 

As a result the inspectors refused to participate in any tests,
 

and to accept the loco whatever the results might be, arguing
 

that ZECO wanted to get rid of it, that it was faulty, and the
 

penalty for delivering time had nothing to do with their
 

inspection. In the end ZECO agreed with the inspection.
 
During the inspection various fault. were detected, which ZECO
 

tried to ignore, but due to the inspector's perseverance all
 

were sorted out. After all corrections were carried out the
 
loco was tested for power.
 

Various adjustments took place during this test until the right
 

power was obtained of 1470 Kw. Then the loco was tested for
 

traction having towed 1400 tons on 112 axles.
 

On the 17th of May 1988 the loco was delivered to the CFM(C)
 

the electro-technician inspector's wife fell ill and one of the
 

mechanical inspector's son went to hospital in October and
 

December respectively. As a result of this, the inspectors
 
went to Beira to assist their relatives. However they faced
 

difficulties to meet travelling costs. Perhaps for contract
 

reasons, ZECO wouldn't help with these costs. As far as CFM(C)
 

was concerned, not much thought was given, and it was the
 

commercial representative of CFM(C) who kindly gave
 
instructions to allow them to travel by train. Facing this sad
 

situation, the inspectors decided to get a car ride, and
 
borrowed some money from ZECO. Since ZECO only felt
 
responsible for travelling expenses from and to Mutare.
 

After delivering the loco D-33 to the executive administration
 

of CFM(C), the inspectors had to go back to ZECO to proceed
 

with the inspection of loco D-26. Again this journey was made
 

by car. They had to stop at Machipanda in order to get another
 

car ride to Mutare. This type of travelling , to a certain
 
extent, gave the impression of personal convenience. However
 

there is no question that the mission and stay of inspectors
 
outside the country, was the sole responsibility of the DNPCF
 
and CFM(C).
 

We suggest that future contracts of this nature be well known
 

by both parties concerned to avoid possible inconvenience and
 

humiliations. We believe that ZECO is a reliable company with
 
a sound financial situation and good knowledge of mechanical
 
works. However, as regards to locos diesel-electric G.E. they
 

were not technically organized.
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The following are the conclusions of works carried out on locos
 
diesel-electric:
 
1 - ZECO had no staff with knowledge of diesel-electric locos
 
(except for the Foreman of Electricity Department originally
 
from NRZ.
 
2 - ZECO used the CFM(C) inspectors to perform works of
 
rehabilitation on locos.
 
3 - ZECO had never executed a similar job.

4 - ZECO staff learned a lot from the inspectors.
 
5 - The relationship between ZECO Administration and the
 
inspectors was generally good.
 

The inspectors praised the thought of DNPCF and the Executive
 
Administration of CFM(C), to organize the supervision and
 
inspection of rehabilitation works performed on those locos.
 
The idea was twice advantageous for the CFM(C) Not only the
 
good quality of works but also the performance of those locos,
 
are to be credited to the inspectors who have worked as if they
 
were ZECO staff and therefore accomplishing their mission with
 
great success. 

Signed 
Electrotecnic Inspector 
Elijah Donaldo Ndalama 

Mechanical Inspector 
Jose Verniz Jimo 

\o
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PERSONS CONTACTED
 

ZIMBABWE ENGINEERING COMPANY (ZECO)
 

Gary Wynn Company Secretary/Accountant
 
Allan Brown Divisional Manager Steam Locomotive
 
Roy Woolf Workshops Manager
 
Benjamin Costa Shop Foreman
 
Archie Meth Structural/Traction Manager
 

EX-ZIMBABWE ENGINEERING COMPANY REPRESENTATIVES
 

Barrie Mitchell ZECO Director/Division Manager-Traction
 
Paul Roper Estimator/Project Manager
 

Note: 	 Mitchell left ZECO before locomotives left CFM(C)
 
Roper resigned from ZECO after eighteen months as Project
 
Manager
 

NATIONAL RAILWAYS OF ZIMBABWE (NRZ)
 

Don Chapman Chief Mechanical Officer
 
David Lynch Chief Traffic Officer
 
Bob Shepard Manager Maintenance Of Way (Trackwork)
 
Grace Lupepe Public Relations Officer
 
M.R. Madhlela Chief Planning Officer
 

MOZAMBIQUE PORTS AND RAILWAYS CFM
 

Fernando Mendes National Director
 
Rudi Fonseca Deputy Director Ports
 
Gabriel Mabunda Director General CFM(C)
 
Oscar Dinis Deputy Director CFM(C)
 
Jeanne Stephens Commercial/Marketing Manager
 
N.C. Maquina Harare Representative
 
Manual Monteigo Steam Engineer
 
Artur Posse Diesel Electric Engineer
 
Diogo Matsidhe Technician Trackwork
 
Afonso Ramos Permanent Way Inspector
 
Robert Dalamma Supervisor Diesel Electric Shed
 

U.S.A.I.D. - MAPUTO, MOZAMBIQUE
 

Julius Schlotthauer Director/USAID Mozambique
 
Arthur Thivierge Project Development Officer
 
Luis Santos Consultant/Project Manager
 
Judi Shane Commodity Manager/Executive Officer
 

U.S.A.I.D. - HARARE, ZIMBABWE 

Allison Herrick Director
 
Fred Zobrist Deputy Director
 
Denis Light Regional Engineer
 
Ernest Rojas Assistant Regional Engineer
 
Benjamin Mutiti Transport Economist
 



EXHIBIT 10
 

BIBLIOGRAPHY
 

Regional Transport Development Project Paper (Mozambique) August

27, 1985
 
Beira Corridor Authority (Mozambique) Quarterly Report December
 
31, 1988
 
Organization and Manpower Development Plan - Sofrerail 
-

November 1980
 
IDA Appraisal Mission Report - Mozambique Beira Corridor Project
 
- November 1988
 
Study of Locomotives for DNPCF - RITES Executive Summary 
-

September Regional Rail Systems Support Project Paper
(Mozambique) August 1988 
Project Managers Final Report - Luis Santos (Maputo) January 1989 
CFM(C) Files - Locomotive Performance/Availability 1984-1989 
CFM(C) Files - Beira Line - Collisons/Derailments/Sabotage 
1986-1989 
CFM(C) Files - Commodities receipt and open items 1986-1989
 
USAID/Harare Files - Mozambique Railways 1985-1989
 



E - 1
 

TOTAL RAIL TONNAGES ON BEIRA LINE: 1984-1988
 
AND PROJECT PAPER DESIRED OUTPUT
 

1988 1987 1986 1985 1984
 
REPORTED ACTUAL
 
RAIL FREIGHT(TONS 000) 1/
 

ZIM/MAL/ZAMBIA 393.5 377.0 286.1 240.9 171.8
 
MOZAMBIQUE 92.8 83.5 84.9 63.8 110.7
 
TOTAL 486.3 480.5 371.0 304.7 282.5
 

PROJECTED ABSOLUTE INCREASES (TONS 000): FROM 280,000 TONS/YEAR
 
2/
 

ZIMBABWE 100 50 0 0
 
MOZAMBIQUE 50 25 0 0
 
TOTAL INCREASE/YEAR 150 75 0 0
 
FORECASTED TOTAL 430 355 280 280
 

1) Beira Corridor Authority
 
2) Project Paper, page H-S Economic Analysis
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NUMBER OF TRAINS AND GROSS RAIL TONS HAULED ON INLAND SECTIONS
 
FREIGHT TRAINS ONLY: 1984-1988
 

(1) (2) 
YEAR/QTR NHAMATANDA-GONDOLA GONDOLA-MACHIPANDA 

GR GRT PER GR GRT PER 
TONS TRAINS TRAIN TONS TRAINS TRAIN 

1988-4 236681 338 700 244294 237 1031
 
-3 281514 409 688 278937 269 1037
 
-2 234984 308 763 221764 225 847
 
-1 213176 255 836 205481 217 947
 

1987-4 265852 332 801 262307 288 911
 
-3 230311 330 698 277335 340 816
 
-2 307566 337 913 327369 620* 528(1056)
 
-1 202095 295 694 273085 563* 485(830)
 

1986-4 216759 283 740 311025 593* 524(1059)
 
-3 210974 322 655 287439 599* 480(860)
 
-2 178155 300 584 206267 595* 408(817)
 
-1 81088 163 497 98631 244 404
 

1985-4 135432 234 579 163192 374 436
 
-3 135522 245 553 157261 356 442
 
-2 198452 274 542 160169 357 449
 
-1 56082 141 398 113550 328 346
 

1984-4 108699 233 466 131956 372 355
 
-3 156616 287 546 163030 427 382
 
-2 91395 182 502 104617 283 370
 
-1 82074 190 485 102223 283 349
 

(1) Operated by CFM(C)
 
(2) Operated by NRZ
 

* Evident reporting of tandem locos as two trains; read as 50%
 
shown. Figures in parens are adjusted to reflect G.R.T./Train at
 
one-half the number of trains in this period.
 

SOURCE: CFM-(C) log book of rail activity.
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C' NGE IN ANINUAL NUMBER OF TRAINS AND GROSS RAIL TONS
 
TWO INLAND SECTIONS (1984-1988)
 

(1) (2)
 
NHAMATANDA-GONDOLA GONDOLA-MACHIPANDA
 

ANNUAL GR. TONS TRAINS GR. TONS TRAINS
 

1988 966355 1310 950576 948 
1987 1005823 1290 1140096 1811* (1219) 
1986 686776 1078 903362 1941* (1092) 
1985 475488 894 594172 1415 
1984 448784 892 501826 1375 

AVG. GR. TONS PER TRAIN AND INDEX OF CHANGE:
 

GR. TONS INDEX GR. TONS INDEX
 
1988 738 7403
 
1987 780 155 629(935) 172 *(256)
 
1986 637 127 465(827) 127 *(226)
 
1985 532 106 420 115
 
1984 S03 100 365 100
 

AVG. GR. TONS PER DAY AND NUMBER TRAINS PER DAY:
 

AVG.TONS TRAINS AVG.TONS TRAINS
 
1988 2647 37 2604 2.6
 
1987 2755 3.5 3124 5.0 *(3.3)
 
1986 1882 3.0 2475 5.3 *(3.0)
 
1985 1303 2.4 1628 3.9
 
1984 1230 2.4 1375 3.8
 

* Adjustments for reporting error are shown in parens 

NOTE: For (1) the increase in trains per day in 1988 over 1987
 
shows loss of efficient use of motive power (GRT/Day has
 
declined). For (2) the reduction of trains per day in 1988 over
 
1986, 1985, and 1984, shows increased efficient use of motive
 
power (GRT/Day has increased). However, this level of train
 
movement per day does not reconcile with the 3.6 trains of the
 
joining section.
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BEIRA RAIL FREIGHT BY TYPE INTERNATIONAL TRANSIT (IMPORTS)
 
' (BEIRA-MACHIPANDA LINE HAUL) 

1988 1987 1986 1985 1984 

(1) FROM PORT TO MACHIPANDA: NET TONS 

TOTAL 110000 95000 54600 61400 76100 

CONTAINERS: 

GENL CARGO 13500 21600 7100 14300 9800 

FERTILIZER 36700 19800 9700 6100 4300 
TALLOW 5700 S000 8000 7500 5700 
STEEL 12300 1100 1900 5600 1200 
SODIUM 13500 8500 5500 0 0 
POL 8500 9400 0 5200 0 
PAPER 16900 0 0 7200 4300 
PULP 2900 0 3700 6000 0 
WHEAT 0 0 0 500 200 
MAIZE 0 0 0 0 29200 
RICE 0 13600 4600 0 0 
OTHER 0 12100 11800 15000 21400 

SOURCE: Beira Corridor Authority 
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BEIRA RAIL FREIGHT BY TYPE INTERNATIONAL TRANSIT (EXPORTS)
 
(MACHIPANDA-BEIRA LINE HAUL)
 

1988 1987 1986 1985 1984
 

(1) FROM MACHIPANDA TO PORT: NET TONS
 

TOTAL 283500 302000 231500 179500 95700 

CONTAINERS* 34700 32500 13900 16200 25400 

COAL (CFM USE) 0 1300 2000 22900 22700 
SUGAR 29500 66200 58700 63900 26400 
MAIZE 28600 37900 69300 30200 0 
COTTON 13700 14500 14400 8500 9900 
WATTLE 5000 3500 4900 4200 4400 
COPPER 78200 84200 20600 0 0 
ASBESTOS 28600 27100 15500 0 0 
STEEL 200 8800 6100 7300 0 
WOOD 13700 0 0 0 0 
GRAVEL 20800 0 0 0 0 
TOBACCO 0 0 0 700 1200 
OTHER 30500 26000 25100 25600 5700 

*TEA, TOBACCO AND OTHER PRODUCTS, SOMETIMES IN UNIT TRAINS.
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= DIFFERENCES IN REPORTING =
 
TWO ACCOUNTS OF BEIRA RAIL FREIGHT:
 

INTERNATIONAL TRANSIT VOLUMES FOR EXPORT AND IMPORT
 
(NET TONS) 

BEIRA CORRIDOR AUTHORITY CFM(C) 1988 ANNUAL REPORT 

1988 1987 1988 1987 

(1) TO PORT 346000 313000 286200 303000 

ZIMBABWE 
TOBACCO 
TEA 
COFFEE 
COTTON 
MAIZE 
ASBESTOS 
WATTLE 
STEEL 
OTHER 

200500 
19400 
7600 
10400 
33900 
5500 
50400 
4800 
5000 

63500 

161200 
19100 
9800 
18100 
30100 
11000 
42900 
0 

3500 
26700 

178600 
1400 

13600 
28600 
28500 
5000 

87800 

152700 
1200 

14500 
37800 
27100 
3500 

68500 

ZAMBIA 
COPPER 106400 88700 78200 84200 

MALAWI 
UAR 

OTHER 

39100 
37900 
1200 

63100 
-300 
0 

29500 
29500 

66200 
66200 

(2) FROM PORT 163100 117700 109900 95000 

ZIMBABWE 
ZAMBIA 
MALAWI 
BOTSWANA 

157900 
200 
100 

4900 

115500 
0 

1400 
800 

109900 95000 

TWO WAY TRAFFIC 

(3) MOZAMBIQUE 92800 83500 92800 83500 

(4) NO.
 
CONTAINERS (15279) (10072) (15239) (10072)
 

NOTE: Other accounts by Ministry of Transport and Communications,
 
and AMI Freight Forwarders, also produce interpretive figures.
 

SOURCE: Beira Port Transport System, Quarterly Report No. 6,
 
31-12-1988, Beira Corridor Authority, (BCA)
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CONTAINER MOVEMENTS ON BEIRA LINE BY TYPE FREIGHT
 

TOTAL PORT 

1) MOZAMBIQUE 


TiportT 

Import 


2) 	TRANSIT 

ZIMBABWE EXPORT 

COTTON 

TEA 

COFFEE 

TOBACCO 

ASBESTOS 

WATTLE EXTRACT 

PEANUTS 

OTHER 

EMPTY 

ZIMBABWE IMPORT 

ZAMBIA EXPORT 

COPPER 

ZAMBIA IMPORT* 

MALAWI EXPORT* 

MALAWI IMPORT* 

BOTSWANA EXPORT* 

BOTSWkNA IMPORT* 


3) 	TRANSIT EXPORT 


4) 	TRANSIT IMPORT 


(NUMBERS OF CONTAINERS)
 

1988 	 1987
 

15279 10072
 
5807 3083
 

Tr 
4688 	 2761
 

8261 	 6989
 
4796
 

1365 1282
 
340 337
 
428 695
 
598 543
 
1438 	 1405
 
107 183
 
60 2
 

748 311
 
2 38
 

2989 1486
 
139 0
 
139 0
 
8 	 0
 

34 0
 
0 2
 
2 0
 
3 4
 

5261 	 4997
 

3000 	 1992
 

* Other, unspecified products. Different CFM(C) data shows Malawi
 

Export of 34 containers to be sugar only.
 

SOURCE: CFM(C) Annual Report, Dec. 1988
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COMBINED TOTAL NRZ RAIL VOLUMES
 
(EXPORT, TRANSIT, IMPORT) TO/FROM PORTS
 

(TONS 000)
 

1983/84 1984/85 1985/86 1986/87 1987/88 (%COMPOSITION)
 

1983/84 1987/88
 

RSA 2388.9 2686.3 2799.0 2392.3 2039.3 59.6 60.3 
BEIRA 165.4 219.7 199.5 239.9 335.4 4.1 9.9 
MAPUTO 584.1 480.9 446.4 607.2 373.0 14.6 11.0 
V/FALLS 723.5 621.0 541.1 380.0 374.3 18.0 11.1 
PLUMTREE 146.5 173.1 148.2 136.9 260.2 3.7 7.7 

TOTAL 4008.4 4181.0 4134.2 3756.3 3382.2 100.0 100.0 

CHANGE - +4.3 -1.1 -9.1 
 -10.0
 

Note: Data above excludes internal local traffic
 

Source: NRZ Statistical Data, Bulawayo main office, Feb. 3-1989
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NATIONAL RAILWAYS ZIMBABWE
 
RAIL TRAFFIC EXPORT AND TRANSIT TONS BY PORT
 

(TONS 000)
 

Fiscal Year: 
(1 April - 30 March) 

EXPORTS 
1983/84 1984/85 1985/86 1986/87 1987/88 

VIA:- RSA 927.6 958.4 1217.6 1074.6 947.8 
BEIRA 116.5 126.8 99.2 173.6 179.8 
MAPUTO 438.3 347.5 366.2 589.2 359.7 
V/FALLS 287.6 201.8 213.1 123.4 95.4 
PLUMTREE 141.8 167.4 139.0 126.5 223.5 

GRAND TOTAL 1911.8 1801.9 2035.1 2087.3 1806.2 

TRANSIT NORTH 

VIA:- RSA 446.2 464.7 312.3 260.0 389.8 
BEIRA - 0.2 - - -

MAPUTO 0.3 - - - -

TOTAL (1) 446.S 464.9 312.3 260.0 389.8 

TRANSIT SOUTH 

VIA:- RSA 435.9 406.9 328.0 256.6 278.8 
BEIRA - - 47.4 - -

TOTAL (2) 435.9 406.9 375.4 256.6 278.8 
TOTAL (1) & (2) 
ALL TRANSIT 882.4 871.8 687.7 516.6 668.6 

Source: NRZ Statistical Data, Bulawayo main office, Traffic
 
Management and Planning, Feb. 3, 1989.
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NATIONAL RAILWAYS ZIMBABWE
 
RAIL TRAFFIC EXPORT AND TRANSIT TONS BY PORT
 

AVERAGE VOLUMES PERCENT CHANGE
 

EXPORT TONS (000) (1983-86) (1986-88) (1986-88) (Final Year)
 
FROM 83-86 AVERAGE
 

RSA 1034.5 1011.2 -2.3 -8.4
 
BEIRA 114.2 +54.7
176.7 +57.4
 
MAPUTO 384.0 474.4 +23.5 -6.3
 
V/FALLS 234.2 109.4 -53.3 -59.3
 
PLUMTREE 149.4 +17.1
175.0 +49.6
 
TOTAL 1916.3 1946.7 +1.6 -5.8.
 

TRANSIT IN AND OUT TOTAL (000)
 

RSA 407.7 324.9 -20.3 -4.4
 
BEIRA 15.9 0 -100.0 -100.0
 
MAPUTO 0.1 0 -100.0 
 -100.0
 
V/FALLS 390.3 267.7 -31.4 -28.6
 
TOTAL 814.0 592.6 -27.2 -17.9
 

Note: Data above excludes internal local traffic.
 

Source: NRZ Statistical Data Bulawayo main office, February 3, 1989.
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NATIONAL RAILWAYS ZIMBABWE
 
RAIL TRAFFIC IMPORT TONS BY PORT
 

(TONS 000)
 

AVERAGE VOLUMES - IMPORT TONS
 

1983-86 1986-88 CHANGE CHANGE 
AVERAGE AVERAGE T186-88) (Final Year" 

FROM 83-86 AVERAGE 
VIA: RSA 1182.5 888.7 -24.8 -40.7 

BEIRA 64.8 110.9 +71.1 +140.1 
MAPUTO 119.7 75.5 -36.9 -88.9 
V/FALLS -... 

PLUMTREE 6.5 23.5 +261.5 +464.6 
TOTAL 1377.6 1038.9 -24.6 -34.1 
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COMPARATIVE PORT OPERATING RATES
 
BEIRA AND MAPUTO
 

MAPUTO BEIRA
 
MATOLA
 

VESSEL CALLS: 	 1987 626 78 392
 
1986 692 93 271
 
1985 701 96 306
 
1984 831 105 348
 

AVG WAITING TIME: 1987 (HOURS)
 
GENERAL CARGO 13 	 39
-

BULK GRAIN 18 
 = 53 
DRY BULK MINERAL 25 - ss 
POL 14 7 68 
RO-RO 4 - 26
 
REFRIG STORES 13 = 38
 

AVG WORKING TIME (HOURS) X (AVG LOAD/DISCHARGE PER VESSEL)

GENERAL CARGO 135 (2224) 108 (1869)

BULK GRAIN 257 (6804) 249 (6909)

DRY BULK MINERAL 176 (6225) 188 (3728)
 
POL 44 (3654) 62 (9817)

POL - 53(3773) 
RO-RO 40 (4427) 84 (6889) 
REFRIG. STORES 115 (2799) 174 (852) 

SOURCE: CFM STATISTICAL INFORMATION, DECEMBER 1987
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COMPARATIVE PORT CARGO HANDLING FACILITIES: 1987
 

EQUIPMENT

ELEC. RNES 20T 


ELEC. CRANES OTHER 

FORKLIFTS 20T 

FORKLIFTS OTHER 

MOBILE CRANES 

TRACTORS 

FRONT END LOADERS 

PAYLOADERS 

RO-RO TRACTORS 

TUGMASTERS 

TRAILERS 

TUG BOATS 


BEIRA AND MAPUTO
 

MAPUTO BEIRA 

5 1 

78 50 
- -

31 36 
22 10 
26 9 
11 3 
13 3 
5 10 
2 1 

16 30 
5 3 

NOTE: Relative type and capacity of equipment, along with
 
apparent specialization in type cargo-handling gear, will
 
influence user perception of port adequacy. Other influences:
 
storage, berths, vessel calls/destinations.
 

SOURCE: CFM Statistical Information, December 1987
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PERSONS CONTACTED
 

IN MOZAMBIQUE:
 

CFM (Centro), Beira
 
Gabriel Mabunda, Director General
 
Oscar Dinis, Deputy Director
 

CFM/DNPCF, 	Maputo
 
F.F. Mendes, National Director
 
Jeanne Stephens, Communal and Marketing
 

CFM (SUL), Maputo 
Joao Filipe, Traffic Manager 
- Sedh, Rites Traffic Consultant 

Beira 	Corridor Authority (Beira)
 
Mads Tiemroth, Economist
 

USAID/Mozambique (Maputo)
 
Julius Schlotthauer, Director
 

AMI Freight Forwarder, Beira
 
Werner Martens, Managing Director
 

IN ZIMBABWE
 

Kwekwe J. Banda, Export Officer, Lancashire Iron and Steel
 
Redcliff G.N.B. Thomas, Manager Production Planning, Zimbabwe
 

Iron and Steel
 
Gweru W.P. Lugube, Area Traffic Manager (Eastern), National
 

Railways of Zimbabwe (NRZ)
 
A.H.S. Madhlela, Chief Planning Officer, NRZ
 

Bulawayo Mike Coley, Operator, Coley Hall Transport
 
P.F. Chakauya, Assistant General Manager, Cold
 
Storage Commission
 

Mutare 	 Chris Donald, Managing Director, Green Motor Services 
- Zambelis, Manager, Baringa Wood and Paper 
F.J. 	Heyne, Director and General Manager, Leyland
 
Manufacturers (Zimbabwe)
 

Harare N.C. Maquina, CFM Representative
 



PART II ECONOMIC SEGMENT
 

FINDINGS AND CONCLUSIONS
 

The USAID investments in track rehabilitation and renovated
 
locomotives have enabled the CFM(C) to achieve some impressive

operating results. Despite delays in scheduled deliveries of
 
repaired locomotives, specific goals set by the project were
 
met or exceeded.
 

1. 	 Trains per day increased from a pre-project level of
 
2.4 to 3.6 in 1988.
 

2. 	 The train movement of 280,000 net tons annually rose
 
to a level of 486,300 toni in 1988, exceeding the
 
430,000 ton target.
 

3. 	 Rail efficiency increased in the haulage of gross
 
tons per train, by 47 percent over 1984 levels, even
 
as total annual gross tons rose by 2.2 times, from
 
448,000 GRT to 966,400 GRT. This was a major gain
 
in turnaround times.
 

4. 	 Freight wagons awaiting transfer between Mozambique
 
and Zimbabwe amounted to only a single day's two-way
 
volume or 0.2 percent of annual traffic, an
 
acceptable backlog in a switching yard.
 

5. 	 The Beira rail line increased its market share of
 
traffic from 4.1 to 9.9 percent as total regional
 
traffic of Zimbabwe declined by 20 percent over two
 
years and rival regional rail-lines of RSA, Maputo
 
and Victoria Falls lost market share. An improved
 
image of the Beira Line appears to account for this.
 

6. 	 Ocean vessel calls increased to 272 in 1988 from 177
 
in 1986 as Beira emerges as a container port, and as
 
major port improvements are undertaken by a
 
consortium of donors.
 

A number of factors contributed to the success of this project:
 
rail-line management, yardmasters and train crews; advisories
 
circulated by freight forwarders reporting on regional rail and
 
port facilities and improvements; military security for the
 
right of way; containerization and its advantages; donor
 
projects at the port; an increased volume of rail-line traffic;
 
each of these aiding in securing more ocean vessel calls and
 
relieving a major complaint of potential rail users.
 

USAID provided funding to assist in improving operational
 
efficiency of the Beira-Machipanda rail-line. The project
 
helped to sustain and improve locomotive availability amid
 
pressure from increasing traffic volumes, while at the same
 
time some locomotives were being brought out for repair. The
 
project experienced implementation problems in the form of
 
workshop irregularities and poorly coordinated supervision and
 
training. The high productivity of the rehabilitated
 
locomotives, complemented by improved operational management,
 
helped to minimize the impact of these implementation problems.
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EVALUATION INSIGHTS
 

Analysis of a rail-line is best viewed as inter-independent
 
with the port it serves. Inadequacies of one affect the
 
other. Moreover, it is total delivered cost, including ocean
 
rates to foreign markets, and not inland costs of rail and port
 
alone, which will determine distribution of traffic among
 
competing rail-and-port accesses.
 

This larger area for analysis is revealed in this project, as
 
the traffic volume is not local but through traffic, and the
 
foreign buyer, of individual products, dictates place and time
 
of delivery while seeking least total delivered cost. This
 
affects choice of port and rail-line. Background material for
 
similar rail-port analysis would usefully show vessel time
 
delays at competing ports, shore equipment, and ocean rates to
 
foreign markets of principal exports of the region, as may be
 
obtained from freight forwarders.
 

Because of geographical location factors, Zimbabwe utilizes the
 
corridor more than any of the user countries. The project
 
rail-line continues to attract Zambian copper exports traffic
 
as well as Malawian sugar exports using the
 
Harare-Tete-Blantyre route. However, analysis of the broad
 
benefits/cost relationship is weighed in the context of the
 
totality of other corridor component investments. The economic
 
analysis in the Project Paper came out with a rather high base
 
case IRR of 72.9% made plausible by the fact that only US$6
 
million was meant to tripple the carrying capacity of the
 
line. No attempt therefore has been made in this evaluation to
 
refine the aspect of specific allocation of benefits, in terms
 
of determining specific impact of the USAID investment.
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EVALUATION RESULTS
 

I. PROJECT GOALS:
 

The Project Paper has described the main problems of the Beira
 
Line as 1) long turnaround times, 2) insufficient locomotive
 
capacity, and 3) too few vessel calls at port. The results of
 
Project activities designed to increase the carrying capacity of
 
the line, from 280,000 tons per year to 430,000 tors by end of
 
project would depend upon expected volume of demand, comparative
 
cost rivalries with alternative ports, and security of the Beira
 
line against National Resistance Movement (MNR) disruptions.
 
The projected increase in traffic, following track
 
rehabilitations, repair and maintenance of locomotives and
 
wagons, would increase daily train movements from about 2.4
 
trains to 3.4. Zimbabwean and Mozambiquean freight volumes in
 
two-way traffic were expected to rise by the following annual
 
amounts:
 

(tons 000)
 
(Total Increase) (Total Volume) 

Base 
Year Project Period: Project Period: 
7- 1 2 3 1 2 3 

Zim 0 0 s0 100 - - -

Moz 0 0 25 50 - - -

Total 0 0 75 150 280 355 430 

SOURCE: 	 Regional Transport Development (Mozambique
 
Railways) PP
 

The corresponding actual rise from base Year 280,000 tons would
 
be 280,000, 355,000, and 430,000 oy year 4 (1988)
 

Actual rail tonnages on the Beira Line in the first two years
 
exceeded their targets (304,700 and 371,000 net tons), as shown
 
by Annex Table E-l. Third-year performance was 486,300 vs
 
projected 430,000 tons.
 

Although net tonnages were off schedule, the number of trains
 
per day increased from a 1984 average of 2.4 to 3.0 in 1986, and
 
to 3.6 by 1988. The productivity of these train movements may
 
be measured by the equivalent gross tons per day (rolling stock
 
plus freight) on the section of rail-line most critical to
 
international transit traffic: Nhamatanda-Gondola (Km 98 to
 

km 179, or 81 km in length). Gross tons per day rose from 1230
 
in 1984 to 1882 in 1986, and to 2647 by 1988. Annex Tables E-2
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and E-3 describe this evolution through the five-year time
 
period for the CFM(C)-operated Nhamatanda-Gondola section.
 

For comparative purposes, the equally strategic section
 
Gondola-Machipanda which is operated by NRZ locomotives and
 
train crews, is also shown. This section of the Beira line is
 
within Mozambique, between Km 179 (Gondola) and Km 308, and
 
during the period under review (1984-1988) has been almost
 
continuously used by the NRZ on a locomotive/crew rental
 
basis. Operating diesel-electric locomotives generally in
 
tandem on this hilly stretch with resti'ictive curves, the NRZ
 
had generally performed more effectively than could the
 
existing CFM(C) motive power, hauling a greater volume of gross

tons per day per train, and operating more trains per day.

This section is 129 km in length, and, as with both inland
 
sections, restricted to daylight operating hours, between 0400
 
and 2000. A late train departure or arrival, on either
 
section, must limit the number of trains per day as 
crews are
 
held over before resuming the schedule.
 

For the period 1984-1988 the two line sections may be compared
 
as follows:
 

Nhamatanda-Gondola Gondola-Machipanda
 
CFM(C) NRZ
 

GRT/train No. Trains GRT/train No. Trains
 
1988 738 1310 1003 
 948
 
1987 780 1290 
 935 1219
 
1986 637 827
1078 1092
 
1985 532 894 420 
 1415
 
1984 
 503 892 365 1375
 

It may be observed that both sections improved upon gross ton
 
haulage (GRT) per train, which is the main business of motive
 
power. For the CFM(C), the relative increase in the number of

trains in 1988, for lesser average loads per train, is a
 
relative loss in efficient utilization. This may be traced 
to
 
directional imbalance in net tonnage: in the review period
 
export volumes may exceed import tonnages by three times,

producing empty wagon backhauls and reduced gross tons per

train although the number of wagons may have increased.
 

The NRZ operation shows an iiproved utilization in 1988,

increasing the gross tons/train while reducing the number of
 
trains substantially below preceding years. The comparison of
 
diesel-electric efficiency on the NRZ stretch with CFM(C)

steam-and-diesel single motive units 
on the joining section
 
demonstrates two main points: continued inadequacy of the
 



CFM(C) motive power nevertheless has produced an improved
 
performance in actual utilization over the project period, and
 
the use of diesel-electric locos for the more difficult section
 
operated by NRZ under rental agreements testifies to the
 
contribution made by diesel-electrics in line-haul efficiency.
 
A CFM(C) operation on that section, if made possible by
 
properly restored diesel-electrics in sufficient number, could
 
have performed as well, and saved considerable rental expense.
 

II. FINANCIAL EFFECTS OF DELAYED REHABILITATIONS
 

Delayed delivery to CFM(C) of rehabilitated locomotives has 
mainly resulted in continued and successively higher rental 
rates being paid to NRZ for the hire of NRZ locomotives on 
the Gondola-Machipanda section. Terms of these agreements 
in earlier years specified a payment of Z$220 per 
locomotive per day. This rate was increased to Z$380 as 
NRZ faced the added burden of renting locomotives from 
South African Railways (10 per day in 1988) for domestic 
Zimbabwe-South Africa line hauls. By the 1988-89 period, 
the NRZ charge for locomotives (and driver) had risen to 
Z$3,411 per 'train haul' -- which effectively increased 
rates for the directional movement as well as for the daily 
rental period. The cost in 1988, for the 948 trains which 
NRZ operated, amounts to Z$3,233,628, or Z$3.4 per average 
gross ton per train (1,003 6RT/train in 1988). 

A further reason for the increased NRZ rate arose from a
 
poor maintenance and repair record for these units during
 
their use by CFM(C) under agreements on the section which
 
provided for CFM(C) care of the rented locomotives. The
 
present agreement shifts to NRZ the maintenance
 
respoisi.bilities. NRZ is reportedly anxious for the return
 
of the rented units, and may have precipitated the recent
 
interest by CFM(C) in the purchase of about 10 retired
 
steam locomotives being offered by the South African
 
Railways. These would be operated on an interim (2-year)
 
basis by CFM(C) until it receives the scheduled delivery of
 
some 5 new GE diesel-electrics expected from another
 
foreign donor.
 

A reported operatipg effect of the scarcity of CFM
 
locomotives was the backlog of wagons awaiting transfer at
 
Gondola from NRZ to CFM(C). A review of the clearance
 
records of CFM(C) disclosed that this situation commonly
 
existed both before and during the project activity. For a
 
recent period, the following backlog existed:
 

01, V '"
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Traffic Backlog at Gondola (Daily Avg)
 
August/December 1988
 

National (Mozambique) International Total
 
Wagons Gr Tons Wagons Gr Tons Wagons Gr'-ons
 

Awaiting UP 9 427 52 1440 61 1867
 
Awaiting DOWN 33 553 41 2149 74 
 2693
 

It may be seen that the CFM(C) backlog of 74 wagons of
 
2693 gross tons exceeded that of the NRZ, and amounted to
 
about 3.6 trains one-way (2693/738 GRT/train in 1988).

The equivalent NRZ trains to clear the transfer point
 
would be 1.9 trains one-way. Overall, an average 135
 
wagons and 45600 gross tons per day awaited clearing. But
 
as shown by Annex Table E-3, CFM(C) GRT/train had shown
 
consistent improvement in the period 1984-1988, attaining
 
a 55 percent improvement in 1987. The gross tons hauled
 
increased from 448,800 in 1984 to 1,005,823 in 1987, or by
 
2.24 times. It thereafter declined slightly to 966,355 in
 
1988. On this evidence, a backlog of 0.2 percent of the
 
annual traffic, is roughly equal to one day's average
 
two-way volume (966,35S/365 = 2647 GRT).
 

III. USER BENEFITS AND RAIL/PORT SPECIALIZATION
 

Benefits to rail users may be counted in a number of ways

beyond the statistical evidence of larger volumes of rail
 
net tonnages and trains per day, or of increased haulage
 
of gross tons per train and per year over the project
 
life. In addition to improving train productivity,
 
increasing rail specialization in use of containers will
 
also modernize the technology utilized in goods freighting.
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Containerization and
 
Beira Rail Line Freight
 

(net Tons)
 
1988 1987 1986 1985 1984
 

From Port to Machipanda
 
International 110000 95000 54600 61400 76100 
of which: 
Container Tons 13500 21600 7100 14300 9800 

From Machipanda to Port
 
International 283500 302000 231500 179500 95700
 
of which:
 
Container Tons 34700 32500 13900 16200 25400
 

National Mozambique Tonnage
 
Two-way 92800 83500 84900 63800 110700
 

Total 486300 480500 371000 304700 282500
 

SOURCE: National DirectoLate of Ports and Railways,
 
Mozambique, Feb. 1988
 

The doldrum years of 1985-86 may be traceable in part to
 
lack of motive power on CFM(C), and other ailments of the
 
port, which are duly reported by freight forwarders, such as
 
Manica, and closely watched by users. The bright aspects
 
are the recovery of volumes and the emergence of the port of
 
Beira as a principal containerport. Some of this is owed to
 
the necessity to improve upon damage and pilferage as much
 
as to the nature of the cargo: tea, coffee, tobacco,
 
asbestos, some copper, which increasingly make their way as
 
exports in unit trains (all one commodity).
 

The period 1985-86 saw a decline in traffic volumes for
 
international imports, reduced container freight of both
 
import and export, and lower Mozambique volumes. In 1987 a
 
30 percent increase overall was registered, with recovery of
 
import volumes and a continued rise in international
 
exports, with container freight showing good improvement;
 
Mozambique traffic remained flat. In 1988, only a 1.2
 
percent overall gain is to be seen, with international
 
exports weaker but on higher container volume. Imports were
 
up 15000 tons but markedly down in container freight, and
 
Mozambique traffic up almost 10,000 tons from the previous
 
year.
 

Containerization is to be appreciated as a new glimmer of
 
competitiveness of the Beira port, vis a vis other regional
 
ports, in specializing in Beira's packaging and handling of
 
products from its inland hinterland. Cotton, no. arriving
 
in bales at the port, is re-packed in containers for ocean
 
voyage, and likely scon also will be among
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containerized freight volumes of CFM(C). Smaller copper
 
shipments of Zambia find their way to Beira in containers,
 
extending the geographic range of appeal of this type of
 
handling.
 

The expectation by rail/port users that the major Beira port
 
improvement plan will increase the effective scope for
 
handling containers has been widely reported in the region.
 
AMI Freight Forwarders of Beira foresee a prospective demand
 
by Malawi for containers for export of 40,000 tons of sugar,
 
7500 tons of tea and 7500 tons of tobacco annually. Zambian
 
and Zairean containers of imported jute and fertilizer may
 
return as containerized copper exports.
 

It is only after completion of re-structuring of Beira port
 
by end of 1991 that shippers will be expected to effectively
 
take advantage of the cost savings availed by the corridor.
 
Meanwhile, competition for traffic can be expected to come
 
from the ports of Maputo, Nacala and the South African ports
 
of Durban and Port Elizabeth. The normal dislocations of
 
traffic which arise from port rivalries (specialization in
 
facilities and port handling equipment, longer berths,
 
deeper channel dredging, advanced innovations to attract

'third generation' ocean-going vessels, etc.) 
in the
 
near-term will be further aggravated by the expected
 
re-opening of the Nacala line, which will reduce Malawi
 
traffic through Zimbabwe and alternate lines south.
 

The renewal of the Port of Nacala in the recent period was
 
to usher in a new era for the Nacala line and Malawi rail
 
freight, until closure of the rail line by enemy action; its
 
re-opening may see the disappearance of the expected
 
containerized freight via the Beira line. Possible
 
re-opening of the Maputo (Chicualacuala) line, may be
 
expected Lo reduce traffic via South Africa to Haputo or via
 
Durban/Port Elizabeth. The present availability of South
 
Africa Railways wagons for southerly freight via Maputo will
 
vanish as traffic moves through Mozambique via
 
Chicualacuala, sorely limiting the rolling stock available
 
to the CFM. Rolling stock of South Africa Railways,
 
extensively used throughout Zimbabwe, is not allowed to move
 
within Mozambique.
 

These uncertainties reflect the high state of flux to be
 
expected near-term for the rail volumes and type of freight
 
on the Beira line as well as other lines. A combination of
 
events provide indirect user benefits which are now apparent
 
for the Beira line:
 
1) the evident security of transported goods, as concerted
 
efforts by Zimbabwe and Mozambique military have reduced
 
disruptions, and as containerized freight have reduced
 
losses;
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2) enjoyment of equalized ocean freight rates by liner
 
services, which now handle cargo at rates similar to South
 
Africa ports (S. Africa-Europe Container Services via Cape,
 
and East Africa-Europe Conference Line via Suez),
 
effectively removing the ocean freight rate advantages of
 
Durban and Port Elizabeth; 3) the vexing problem of too
 
infrequent vessel calls at Beira has shown improvement with
 
ocean-going vessels numbering 272 in 1988 compared to 238 in
 
1987 and 177 in 1986 -- with further improvement in both
 
number and size of vessel (with consequent rate savings)
 
expected upon completion of Beira port renovations in 1991;
 
4) soon to-be-completed enlarged container port facilities;
 
and 5) five ne GE locomotives to be provided under Japanese
 
Aid by 1991.
 

Annex Tables E-4 and E-5 show the type of rail freight which
 
moves in international traffic on the Beira line. Tonnages
 
contained in containers are specially shown because the
 
products conveyed are sometimes omitted from the list of
 
freight, and sometimes are listed with partial tons or as
 
zero tons when in fact they are carried as "'container''.
 
The list of products reflects the list of users and their
 
relative level of benefit, in either import or export
 
trade. Because of peculiarities in the recording of
 
container freight, which may fail to show supplementary
 
schedules of the contents, CFM(C) records and Beira Corridor
 
Authority show accounts which differ between them, and
 
differ also internally within the accounts. For this
 
reason, Annex Tables E-6 and E-7 have been compiled from
 
both sources, to aid in defining origins and destinations,
 
i.e., the rail user.
 

The differences in the accounting of rail freight by the two
 
sources are shown on Annex Table E-6. Each account offers a
 
view of the countries originating the exports, and their
 
export product. The amounts in net tons differ between
 
these sources, although the Mozambique rail tonnages agree,
 
and the total number of containers shipped by rail in the
 
two-year period also agree. It is clear that Zimbabwe leads
 
in export and import tonnages, with Zambian copper
 
following, and Malawi sugar exports next, well ahead of the
 
low tonnages which Botswana imports via Beira. Domestic
 
(Mozambique) volumes of 83,000-93,000 tons would be placed
 
between Zambian copper exports of 85,000-106,000 tons, and
 
Malawi exports of 39,000-63,000 tons.
 

The reported container traffic adds further details of the
 
specific country of origin and product content, while being
 
less specific about imported products. A clarification is
 
found here of Mozambique container volumes: fully 38
 
percent of container traffic in 1988 and 31 percent of 1987
 
volumes (5807/15279 and 3083/10072). Zimbabwe usage of
 
containers was 6782 for both import and export trade in
 
1987, and 8075 in 1988, a 19 percent increase.
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IV. INFLUENCE UPON REGIONAL TRAFFIC PATTERNS
 

A partial view of the influence of project activity is given

by the data above which reflects Beira rail line usage

only. For that line, Annex Table E-1 
has shown 	the combined
 
total of rail traffic by Zimbabwe, Zambia, Malawi. The
 
Zimbabwe volume dwarfs all other regional traffic. For the
 
period 1986 through 1988, the composition of regional
 
traffic was as follows:
 

Regional Traffic Flows 1986-1988
 

(Net tons 000) (As %)
 
1988 1987 1986 1988 1987 1986
 

Zimbabwe 358.4 276.7 164.5 70.4 64.22 
 79.0
 
Exports 200.5 161.2 91.9
 
Imports 157.9 115.5 72.6
 

Malawi 39.2 64.5 25.7 7.7 15.0 12.3
 
Exports 39.1 63.1 23.5
 
Imports 0.1 1.4 2.2
 

Zambia 106.6 	 17.6
88.7 	 20.9 20.6 8.4
 
Exports T6.4 88.7 17.6
 
Imports 0.2 0 0
 

Botswana
 
Imports 
 4.9 0.8 0.4 0.9 0.2 0.2
 

Total 509.1 
 430.7 208.2 100.0 100.0 100.0
 

Totals here do not agree with other accounts by CFM(C).
 

Source: 	 Beira Port Transport System, Qtrly Report No. 6.,
 
Dcc. 31, 1988, Beira Corridor Authority
 

From this breakdown of rail activity, no dynamic change in
 
regional traffic distribution can be seen. Except for
 
increases in volume of traffic by Zimbabwe and Zambia, with
 
minor improvement in the marginal levels of Botswana (Malawi
 
traffic has been erratic), the regional distribution of
 
activity appears to be relatively static.
 

CL 



A broader view of the rail freight which is distributed
 
between all the major rival rail lines may be obtained by
 
reference to the Zimbabwe Rail accounts of export, import,
 
and transit for the period 1983/84 through 1987/88. These
 
figures appear on Annex Tables E-8, E-9, and E-10, and show
 
rail volumes on the following lines: Beira, Maputo,
 
Victoria Falls, Plumtree, and South Africa Rail. This
 
comprehensive picture includes transit traffic (through
 
Zimbabwe) of regional rail volumes. The different
 
accounting period for NRZ is based on a fiscal year
 
beginning in April, and thereby makes comparisons with the
 
calendar year data of the CFM(C) an unrewarding task.
 

Table E-8 shows that aggregate rail tonnages of the NRZ,
 
into and out of all ports of entry, have declined by 19
 
percent from their high during the five-year period. In
 
summary form, the Beira Rail line, in rivalry with four
 
other lines, performed as follows:
 

Total NRZ Rail Tonnages (000)
 
1983/84 1984/85 1985/86 1986/87 1987/88
 

NRZ Total 4008.4 4181.0 4134.2 3756.3 3382.2
 
Beira Line 165.4 219.7 199.5 239.9 335.4
 
Beira as % 4.1 5.2 4.8 6.4 9.9
 

It was seen in previous data that Zimbabwe traffic accounted
 
for about 70 percent of Beira rail tonnage. Now comparing
 
NRZ traffic via Beira with total NRZ traffic, it can be seen
 
that the Beira line is increasing its share of total
 
volumes, by more that 100 percent over prior recent years.
 
Lines losing traffic were RSA, Maputo via Ressano Garcia,
 
and Victoria Falls, with only Plumtree making gains or
 
holding steady. While existing information cannot confirm
 
the extent of diversion of traffic to Beira, a presumption
 
exists that some re-routing may have occurred. Maputo has
 
reported diversion of asbestos to Beira, and oppositely,
 
freight forwarders at Mutare (Beira line trans-shipment
 
point in Zimbabwe), have reported re-routing normal Beira
 
line freight of tea in containers to South Africa because of
 
previous sluggish vessel calls at Beira.
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Table E-8 also shows that, on declining traffic volumes
 
since 1984/85, the NRZ volumes retained by RSA (So. Africa)
 
continue at levels of 60 percent, Maputo has dropped from
 
14.6 to 11 percent, Victoria Falls from 18 to 11.1 percent,
 
with only Beira and Plumtree making gains: Plumtree rising
 
from 3.7 to 7.7 percent.
 

The internal composition of this traffic is reported on
 
Annex Tables E-9 and E-1O. Export and Transit volumes shown
 
on E-9, and import volumes shown on E-10, are useful in
 
showing the comparative Beira line traffic against the other
 
entry/exit lines operated by NRZ. On both tables, Beira
 
traffic is evaluated against these rival lines, as average
 
volumes in the p6riod 1983-1986 vs 1986-1988, and as
 
relative percentages of the gain or loss in traffic shown by
 
each of the five lines. In summary form, Beira traffic in
 
export tonnages amounted to 114,200 tons average (1983-86),
 
only 6 percent of total, and rose in the period 1986-88 to
 
176,600 tons or to 9.1 percent on a gain of 55 percent in
 
traffic. In the final year 1987/88, the increase for Beira
 
over 1983-86 was 57.4 percent.
 

It fared less well in transit traffic: dropping from about
 
16,000 tons to zero in 1986-88 (the marginal amounts
 
recorded by CFM(C) as transiting via NRZ were simply not
 
reported here). Import volumes on overall NRZ account
 
declined from an average 1.4 million tons in 1983-86 to 1.0
 
million in 1986-88, or by almost 25 percent. Three of the
 
five lines experienced declines from 25 percent to almost 90
 
percent, while Beira and Plumtree recorded gains of 71
 
percent and 262 percent in 1986-88 over 1983-86, and in the
 
final year 1987-88 still .higher gains of 140 percent and 465
 
percent over the period 1983-86. It is notable that Maputo
 
suffered the severest losses, of 37 percent and 88.9 percent
 
in the same periods.
 

From the comparative figures, there is clear measure of
 
improving competitive performance by the Beira line in
 
attracting both export and import volumes. As these
 
accounts also relate to inter-regional distribution of all
 
rail volumes, they again show Zimbabwe to be the major user
 
of all rail lines, with transit regional traffic of other
 
African countries amounting to 814,000 tons on average in
 
1983-86 and 593,000 in the period 1986-88, or 20 percent and
 
16.6 percent of total NRZ traffic for the consecutive
 
periods. For transit traffic, the RSA accounted for 50
 
percent and SS percent; and the apparent level of
 
Zambia/westerly traffic amounted to 48 percent and 45
 
percent via transfer at Victoria Falls. This suggests that
 
transit volumes of adjoining African countries has shifted
 
in favor of RSA on the decline in volumes overall (-27%) in
 
the period 1986-88).
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On the evidence of NRZ rail traffic being somewhat
 
flat-to-declining in the latest reporting period, the rise
 
in Beira volumes in the face of reduced overall demand by
 
NRZ and transit (other African) traffic, supports the
 
conclusion that the Beira line performance is upward,
 
perhaps constrained by slack demand overall. Beira has seen
 
a rise in Zimbabwe exports and imports of important
 
proportions (29.5 percent in 1988 over 1987), a rise in
 
Mozambique traffic of 11 percent in the 1987-88 period, a
 
rise in Zambian copper movement of 20 percent in the same
 
period, increases in Botswana volumes of 6 times (from
 
marginal levels), but a substantial decline of 40 percent in
 
Malawi sugar exports in the last two years. While Beira has
 
not attained growth objectives set out for it in 1985, most
 
other competing lines suffered loss of traffic while Beira
 
gained in traffic. Inasmuch as the expected port
 
improvements which might later yield rapid gains have not as
 
yet taken place (construction and demolition has actually
 
interrupted some port activity), the rail line itself, along
 
with improving vessel calls, must take credit for the user
 
attention it has attracted.
 

V. COST EFFECTS OF RAIL IMPROVEMENTS
 

The users of the Beira rail line have historically enjoyed
 
lesser total delivered costs (CIF) than provided by
 
alternative route structures. When all lines are fully
 
operational, comparative costs of recent date show that
 
Beira rail and port charges, plus customs, CFA and
 
insurance, are less for four main kinds of cargo.
 

Comparative Total Delivered Costs/Ton
 
(Z$/ton)
 

Port Dar es
 
Beira Maputo Durban Elizabeth Salaam
 

Bagged Fertilizer 33 43 71 76 151
 
Steel billets 40 43 93 96 136
 
Tobacco 113 133 217 254 333
 
(container)
 

Gen. Cargo 205 205 378 407 361
 
(container)
 

Source: 	 Beira Port Transport System, SATCC, Jan.
 
1986, reporting UNDP/UNCTAD figures for 1984
 

The quoted rates are based on a rail distance reflecting:
 
fertilizer imported to Harare, steel export from Redcliff,
 
the site of Zimbabwe Iron and Steel Co., tobacco exports
 
from Harare, and general cargo from Bulawayo, the second
 
principal town of Zimbabwe some 600 km south.
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Such cost advantages as these, prevailing up to July 1987,
 
were under increasing pressure from Mozambiquean inflation,
 
which saw the exchange rate for the local Metacal
 
deteriorate from MT 40: US$1 to about MT 450: 1. Both rail
 
and port tariffs were thereupon increased; but by September
 
1988, with a further decline in the rate to MT 645: 1, rail
 
passenger, freight, and port charges were increased by 35%,
 
74%, and 44% respectively.
 

The new rail rates increased from MT 7.20/ton-km to MT
 
12.56/ton-km. The cost effect to the distant user cannot
 
be determined as the basic port rate is unspecified

(varying by type of cargo) in the Announcement of Tariff
 

^
Increase. The impact upon the Rail-and-Port ^Authority,

CFM, however, has been to more than double port revenues in
 
1988 over 1987, and to increase rail revenues by about 46
 
percent on average.
 

Financial Accounts of CFM(C) and Port Oper.tions
 
(Metacal: Million)
 
1987 1988 1 increase 

Receipts(National) 1290.7 2413.1 87 
Rail 248.9 393.7 58 
Port 567.9 1267.9 123 
All other 472.9 751.5 59 

Receipts (Foreign) 2214.9 4804.9 117 
Rail 139.3 186.9 34 
Port 2075.6 4618.0 124 
Total 

Receipts (Global) 3505.6 7218.0 106 

Total Expenditures 3021.5 6070.0 173 

Other accounts also show that salaries of rail and port
 
staff were increased by about the same amount as the yield
 
from the new tariffs. Beyond that, accounts were
 
consolidated and distinction between port and rail costs
 
not defined.
 

It is not known whether the user of the Beira line is now
 
adversely affected by these rate hikes, nor is it known to
 
what extent comparable costs on alternative rail-port
 
outlets may have been changed since the earlier 1984 cost
 
comparisons were made. In any event, user savings must be
 
conveyed by reductions in tariff, and/or by the savings in
 
insurance or ocean freight rates which are governed by

security of freight, reduced ships, waiting time at port
 
which relieve demurrage charges, or by equalization of
 
liner rates to equivalent South African Port levels (which
 
has taken place).
 



VI. 	VIEWS OF USERS OF EFFICIENCY AND RELIABILITY OF THE BEIRA
 
CORRIDOR
 

(User Interviews)
 

In addition to reports by the NRZ and the CFM of rail
 

tonnages, trains operated, and annual changes in the progress
 
of the Beira rail line, the viewpoint of Zimbabwean and
 
Mozambiquean users and freight forwarders was solicited, to
 

obtain a representative sampling of the attitudes of the
 

private sector toward the Beira corridor.
 

These users were selected as being representative of
 
important interior (Zimbabwean) exporters asnd importers,
 
both by volume of freight and by reason of diverse location.
 

Their choice of rail line, reasons for that choice, attitudes
 
toward rail and port options, costs, and delivery schedules,
 

were viewed as significant determinants of present and future
 

traffic levels among competing routes.
 

In summary form these views reflect the following main
 

attitudes: 1) a somewhat unfavorable impression of the Beira
 
the mid-1980s is giving way to a renewed interest; 2)
line in 


the seaport itself more than the rail line received
 

complaints related to inadequacy of space, equipmentand
 
ocean freight handling; 3) the immediate Beira port
 
hinterland of Mutare and Harare, while generally complaining
 

of the same port problems, never considered an alternate
 
routing (except for containerized freight meeting a delivery
 

schedule to UK or EEC); 4) a widely acknowledged lack of
 
cited by all, but accepted
locomotive and wagon stock was 


with resignation, as it affected all lines (less so for South
 

Africa routing); 5) users are well-informed by current
 

advisories put out by freight forwarders as to the status of
 

rail and port operations, equipment available, power outages,
 

vessel calls, etc., and will act upon this advice for
 

near-term decisions regarding routing; 6) certain lines are
 

reputed to be specialized in handling different cargos, and
 

commitments by an industri'al or agricultural sector to a
 

given port will reflect a historic experience with that line,
 

not easily shaken by the jockeying for position among rival
 

ports; 7) planned improvements at the Beira port through 1991
 

are watched with acute interest, along with the rail
 

prospects for improved rolling stock and traction power (but
 

so are all port-and-rail activities throughout the Southern
 

Africa region); 8) users in the southern regions of Zimbabwe,
 

at some remove from Beira, do not experience a competitive
 

cost advantage given by proximity, and act more independently
 

at 600 km from Harare, where cost differences are at the
 

closely-examined margin; beyond 600 km the cost advantage
 

goes to PSA via Maputo, or Durban, or Port Elizabeth.
 

I. 
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As there are a considerable number of factors wnich govern
 
the choice of routing by the user/freight forwarder/buyer,
 
the principal leading issues which were found to guide
 
these decisions will be recounted here.
 

VII. REPORTS BY USERS
 

International commodity price fluctuations, for grains,
 
tea, coffee, copper, tobacco, sugar, etc., along with
 
changes in domestic demand levels which may inhibit export
 
volumes, continue to make highly variable the supply of
 
export. Along with changes in annual climatic growing

conditions, and the emergence or decline of rival
 
production sources, few industrial or agricultural sectors
 
are immune to fluctuations in quantity of shipments. With
 
increased price competition, choice of routing is
 
imperative, supply tends to diminish, and with a buoyant
 
market price, more volume for more routes may be seen.
 

South African Railways previously competed favorably
 
because of ocean rate advantages (before equalization by
 
some lines). It continues to compete well for iron and
 
steel, and many other cargos because of vessel calls, depth
 
alongside, port handling equipment, wagon availability and
 
locomotive assistance to NRZ for southerly routing, and a
 
tariff structure which reduces rates on increased volume.
 

In order to address the pertinent questions regarding
 
corridor usage, a representative sample of past, present or
 
potential users was interviewed as outlined below:

1. Zimbabwe Iron and Steel Co., at Redcliff, midway between
 
Harare and Bulawayo, has a clear distance savings out of
 
Beira, but chooses Maputo, Durban and Port Elizabeth for
 
very specific reasons:

a) A cost payback by Maputo to ZISCO, honoring the
 
construction by ZISCO of major port facilities in 1971
 
when sanctions existed, continues to take the form of
 
reduced tariff. ZISCO in turn rewards the port with
 
50,000 tons per month of iron and steel exports, and
 
enjoys concessional rates in the process.
 

b) RSA provides as many as 5000 rail wagons to Zimbabwe
 
for movement only within Zimbabwe or South Africa or for
 
transit the 88-km distance between S.A. and Maputo.
 
These wagons are suitable for a variety of freight
 
including metal billets and blooms; their use on the
 
Beira corridor or other Mozambique rail is expressly
 
excluded. Availability of rolling stock, along with the
 
provision of RSA locomotives for use on the Zimbabwe
 
trunk line-and-south are material advantages in putting
 
together consignments for clients by shipload sie.
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c) Larger ocean-going vessels are favored by bulk
 
shippers such as ZISCO, and these are simply not
 
available at Beira because of channel and alongside

restriction. Annual shipments by ZISCO out of rival
 
southerly ports amount to the following volumes:
 

(Port) 	 (tons)
 
1988 	 Maputo 96,391
 

Durban 12,076
 
Port Elizabeth 172,068
 
Beira 0
 

280,535
 

Planned: 1989 Maputo 242,620
 
Durban 11,000
 
Port Elizabeth 179,000
 

432,620
 

In 1987, ZISCO volumes were 443, 736 tons, with a weak
 
test of the Port of Beira in the amount of 9,624 tons to
 
check on problems and progress (ZISCO would like to use
 
Beira). The experience disappointed: port area for
 
ZISCO stock was severely limited, not because of its
 
volume but because of inadequate space provision,

generally. The consignment of billets and blooms,
 
following a rain, sank into the sand base which was
 
provided. No hard standing existed at the port. No
 
stores or fuels for the ships calling was said to exist
 
at this time. While the Beira route may be cheaper,

these problems and restricted vessels drafts, will
 
elipiinate ZISCO from Beira's potential customers, until
 
the opening of the renovated port facilities in 1991, at
 
least. And with the emphasis upon containers and
 
general cargo at Beira, such producers as ZISCO may
 
continue to find the specialized ports to the south
 
better able to deal with metal bulk.
 

2. National Railways of Zimbabwe, the Area Traffic Manager

(East) who is responsible for the NRZ lines which
 
converge at the Dabuka marshalling yards near Gweru
 
stated that the transit time and the damage to light
 
cargo for shipments via RSA south to Maputo or Durban
 
was minimum. Security was no problem, and the advanced
 
specialized equipment at South African ports gave these
 
ports historical advantages. At this major marshalling

yard, the break-down time of train dis-assembly is 30
 
minutes, and assembly 60 minutes, for an average 2400
 
tons per train. These trains are assisted by 10 RSA
 
locomotives per month, adding to a fleet of 30 NRZ
 
diesel electric 25 KV mainline locos operated on the
 
northern route, which gave few maintenance problems,

being 	only 4-5 years old. Trains on this section,
 
Harare-Dabuka, amounted to 10 per day, excluding
 
passenger and coal trains. This permitted 20,000 tons
 
per day to Harare from the south.
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As many as three trains per day between
 
Harare-Dabuka-Bulawayo-Durban would be unit trains
 
consisting of coal, chrome, iron ore, plus a 3 times
 
per week unit train of tobacco.
 

The ability to move large train volumes at the
 
rail-head of Dabuka was accounted by capacity: the
 
receiving yard accommodated 450 wagons on 12 tracks,
 
which then entered the Classification yard equipped to
 
handle 3000 wagons on 32 tracks. The Departure yard
 
managed 670 wagons on 16 tracks. Through trains
 
operated left and right of the combined yards and were
 
unobstructed. At the present time, 29 yard and
 
shunting engines were in use daily.
 

These figures give an idea of physical capacities and
 
train volumes moving north or south, and some of the
 
reasons for this directional movement. The reduction
 
of tariff rates on increased volume, and the free
 
provision of RSA wagons was again mentioned as
 
attractive to shippers.
 

3. Green Motor Freight of Mutare, in the immediate inland
 
area of Beira on the border of Zimbabwe, exports 1800
 
containers per year of tea, coffee and other
 
near-region products. Seventy percent moves out via
 
Beira, but critical foreign market arrival times at
 
specified ports of arrival in the UK or EEC may force
 
the other 30 percent to go by way of Durban to gain
 
access to shipping with route schedules which meet
 
buyer's special requirements. Weekly.auctions held in
 
European markets will demand delivery in a specified
 
time period at a delivery point which makes routing
 
and time of arrival at sending and receiving port
 
important. This forwarder found only one ship in 19
 
days handling this schedule at Beira, while Durban
 
offered one ship in 7 days.
 

4. Baringa Wood and Paper of Mutare, established its
 
plant at Mutare specifically to take advantage of the
 
Beira line. It imports plastic in 40-wagon shipments
 
of 1500 tons at a time, and paper pulp for its
 
manufacturing process at Harare (some pulp arrives
 
from Swaziland by rail). Arrival of shipments from
 
Beira Port within one week was considered a good
 
schedule, but could vary with freight forwarder. In
 
this case, he favored AMI ( a Belgian-Mozambique
 
company). Sales of company products were mainly
 
domestic.
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S. Leyland Motors of Mutare, also was established here in
 
1959 to take advantage of the Beira corridor. They
 
receive container imports of knock-down engine kits
 
manufactured in Japan for assembly at the plant for a
 
variety of larger vehicles: tippers, buses, and for
 
production of spare parts. Production was down, owing
 
to foreign exchange problems as with most buyers of
 
the region: 7500 units were built in 1982, but only
 
1400 units in 1988. The prospect of regional sales
 
beyond Zimbabwe was further limited by the number of
 
vehicle assembly plants located in all the nearby
 
countries, but some sales to Tete Province in nearby
 
Mozambique were being made. The manager felt
 
well-served by the two container depots located at
 
Mutare, and less well served by the shortage of
 
locomotives for both the NRZ and CFM(C).
 

6. At the Port of Beira, the AMI freight forwarder
 
expected future container services for Malawian sugar,
 
tea, and tobacco (40,000 t, 7500 t and 7500 t
 
respectively) provided that re-opening of the Nacala
 
Line, a more direct route, did not take place.
 
Prospects for Zambian and Zairean copper exports via
 
Beira, using wagons carrying imported jute and
 
fertilizer to both countries, seemed to be good.
 
Increased exports of Zimbabwean asbestos at Beira
 
seemed now secure, and diversion to Beira had begun.
 
Cotton now received in bales and packed in containers
 
at Beira would likely be containerized inland soon.
 

The manager of AMI discussed the varying accounts of
 
the railways regarding tonnage, and contended that
 
conversion tables in use by CFM(C) purporting to
 
standardize volume measurements with weight
 
measurements were probably incorrect or off standard.
 
He was referring to the practice of both shipping
 
lines and railroads to quote a tariff which was based
 
upon alternative cubic meters of space occupied or
 
upon tonnage weight "whichever was of advantage to the
 
carrier." Users commonly do not object, as it is
 
understood that lightweight but large volume cargos
 
occupy space which might carry heavier cargos of less
 
volume. The difficulty lies with converting from
 
volume to weight -- the unit in which rail freight is
 
quoted. Is liquid measured by specific gravity (and
 
is this agreed upon by different national codes) to
 
obtain weight? What of RO-RO (roll on-roll-off
 
vehicles)? These would be rhetorical questions were
 
it not for the fact that AMI used other daily sources
 
for its measurements of port and rail volumes, and
 
could show port volumes over four years which were
 
less than official accounts. For 1988, AMI records
 
were less by 500,000 tons, or almost 23 percent.
 

\iA 
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7. Lancashire Iron and Steel of Kwekwe, about 210 km
 
south of Harare, imported only machinery and parts
 
from Beira and shipped its products of galvanized

wire, nail wire, barbed wire, and wire mesh to Zambia
 
and Tanzania by rail, to Kenya and Malawi by road.
 
Domestic sales went by road. This shipper, like
 
several others, commented on the high price in foreign

exchange which must be paid to border agents of
 
freight forwarders for payment of transport costs.
 
The TAZARA line (Tanzania-Zambia Rail) imposed the
 
highest charges, and was the rail line most frequently
 
cited by other shippers in this connection.
 

8. Coley Hall Transport of Bulawayo, operate truck
 
services for line-haul distances which may either
 
serve or compete with rail. The manager placed labor
 
training in railways and at ports as the greatest

regional need, ahead of new investments in capital
 
equipment. He advanced the only recommendation herd
 
in favor of privatization of both rail and ports,

suggesting a 20-year contract to accelerate the
 
efficient handling of freight.
 

Watchful of regional events affecting transportation,
 
he would travel on February 13, 1989 to Walvis Bay

(Namibia) to review with other transporters prospects

for haulage of Zimbabwean and Zambian freight to the
 
West Coast as an alternative to Easterly routes. His
 
interest lay with a road haul overland of about 1700
 
km to Grootfontein, where transfer to an existing

short-line rail may be m ade, for onward shipment to
 
Walvis Bay. The cease-fire and independence of
 
Namibia would open this possibility. Feasibility of
 
such transpcrt would be examined. Lower Ocean freight
 
rates to Europe from the East Coast were a main
 
advantage over total delivered costs from South Africa
 
or Mozambique ports. Inland road costs, security of
 
transport, etc., would be other factors affecting
 
route costs.
 

9. The Cold Storase Commission at Bulawayo, consigned

shipment of refrigerated beef only through South
 
Africa. Operating under a quota arrangement with
 
Botswana, cold storage beef sent to EEC was asssured
 
of proper refrigeration facilities at Southerton
 
ports, but not at Maputo or Beira, which operted
 
stores suitable only to fruits and vegetables. The
 
EEC would not accept beef products out of Mozambique
 
from existing storage facilities, and the added
 
problem of security risk for the containers on these
 
lines was not experienced in north-south transport,

which had refrigerated containers readily available
 
for inland operations.
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VIII. COMPARATIVE PORT OPERATING RATES AND SHORE EQUIPMENT
 

The contentions by many rail users that the inadequacies
 
of the Port of Beira were as significant in governing
 
choice of rail-line as the rail itself, is largely borne
 
out by the comparisons which are made on Annex Tables
 
E-11 and E-12. Maputo and its sister port of Matola are
 
compared with Beira in 1) annual vessel calls, 2) average
 
vessel waiting time (for six kinds of cargo), and 3)
 
average hours of working time per vessel -- correlated
 
with the average load/discharge per vessel. For the
 
comparison of vessel calls, only aggregates of ocean and
 
cabotage combined could be found for Maputo, which
 
required this as the basis for comparison. (Beira's
 
ocean sailings are shown elsewhere in this report). But
 
cargo handling rates cited here relate exclusively to
 
ocean-going vessels.
 

Vessel calls. Maputo over a four-year period expected
 
an annual average of vessel calls of 712 per year, or
 
almost two per day, between 1984 and 1987. Beira
 
received an average of 329, or less than one per day.
 
This amounted to about 46 percent of the traffic at
 
Maputo. Matola is a dry and liquid bulk port and
 
receives about 93 vessels yearly. Traffic at each port
 
began to slump in 1985, continued this downward trend in
 
1986, and fell further in 1987 for Maputo and Matola,
 
while Beira surged upward by 45 percent over its 1986
 
low. At present, Beira is about 13 percent higher than
 
its 1984 level of 348 vessels.
 

Waiting Time. Time delays in servicing the fewer vessel
 
calls at Beira are due mainly to tidal influences which
 
control channel depths, and limitted dredging capacity.
 
Channel pilotage, berth space, storage area, and type of
 
shore equipment, are other factors which may restrict not
 
only rapid servicing of vessels, but type and size of
 
vessel, with consequent loss in economic handling. As
 
channel and port time delays increase, vessels incur time
 
costs which translate into demurrage charges. These time
 
costs may often exceed port charges and fees, and
 
contribute to the overall total costs of ocean shipping.
 
If not corrected, ocean freight rates affecting that port
 
rise to accommodate the extra costs.
 

Average waiting time per vessel in 1987 (Table E-11)
 
shows Beira at considerable disadvantage against Maputo
 
or Matola, in every category of cargo: 39 hours vs 13
 
for general cargo, 53 hours vs 18 for bulk grain, 68
 
hours vs 14 (and 7 for Matola) in handling POL, 26 hours
 
vs 4 for roll-on roll-off, and 38 hours vs 13 for
 
refrigerated stores.
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Working Time. Vessels at each port are worked 24-hour

shifts. Beira competes more favorably in average working
time per vessel, but not enough to diminish its total
channel-and-port time per vessel. 
 Table E-11 shows time
in hours and load in tons. The equivalent rates in tons
 per hour per average vessel, are calculated below:
 

Cargo Handling Rates Per Hour and Total Hours Per Vessel
 

Maputo Matola Beira Maputo Matola Beira
 
Tons per Hour
 

1987 Working Time Hours 
 Total Hours per vessel
 

General Cargo 16.5 
 -- 17.3 --148 147
Bulk Grain 
 26.5 -- 27.7 275 -- 302Dry Bulk/mineral 35.4 19.8 
 201 -- 243POL 83.0 71.2 158.3 58 60 130RO-RO 
 110.7 
 -- 82.0 --44 110
Refrig. Stores 
 24.3 -- 4.9 128 -- 212 

Cargo handling rates (in tons/hour) at 
Beira for Petroleum, Oil
and Lubricants (POL) are about double those of Maputo or

Matola, and tonnage rates are about equal for general cargo and
bulk grain. 
 For other dry bulk, roll-on roll-off (RO-RO), and
refrigerated stores, Maputo has the advantage.
 

Total vessel time, however, erodes some of Beiras best
performance. This places the port of Beira at 
a competitive
disadvantage in all categories of total vessel time except for
general cargo. The extent 
to which delays are occasioned by
the number of available gangs (or hatch crews) is not reported
but may contribute to a poorer performance by Beira. 
 This
would appear to be unlikely, as the costs 
of added crews, and
the surplus of casual labor, would argue against this.
 

Port handling equipment. Shore equipment, which is a further
basis for port competition, is shown on Annex Table E-12.

Port of Beira may be 

The
 
seen to have had less cargo handling gear
in general than the Port of Maputo. This comparison is for


installed equipment and not 
for available operational

equipment. In the advisories provided by Manica freight

forwarders operational equipment is compared with total
existing equipment, and provides another cmparison, which

places Beira is 
even worse position.
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In eight types of handling equipment out of eleven, Beira has
 
fewer than Maputo, and is seen to have more (smaller)
 
forklifts (palletized cargo), Ro-Ro tractors, and trailers.
 
But continued changes in these figures were in 1988 further
 
altered by the receipt at Beira of three new 20-ton
 
forklifts, plus one of 42-ton capacity, and another of 28-ton
 
capacity. The new strengths obtained for Beira by this
 
infusion of capacity will not be lost upon other ports, which
 
will find similar or alternative strategies to maintain port
 
share of total traffic.
 

In this same way, in February 1987, the Port of Dar es Salaam
 
announced the expected arrival in the Spring of the following
 
new port equipment (despite major difficulties in available
 
locomotive and rolling stock):
 

Dar es Salaam Port Equipment to be Installed (1987)
 

Number Type
 

5 35 ton loaders for containers
 
35 2 to 16 ton forklifts
 
13 tractor units with 39 trailers
 
4 rubber tired gantry cranes
 
2 ship-to-shore rail-mounted gantry cranes
 
2 rubber-tired gantries
 
2 rail-gantries
 

Against this background of port rivalry, assisted by foreign
 
donors, the further improvements expected by.thpse same
 
donors at the Port of Beira will see another shift by 1991 in
 
the competitive posture of the ports and provide a new basis
 
for evaluating the constraints of their inland rail
 
services. Among these constraints may be the actual volume
 
of demand which these investments are intended to serve.
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INDEX TO TABLES (ECONOMICS)
 

TABLE NO. 
 SUBJECT
 

E- 1 	 Total Rail Tonnages on Beira Line: 1984-1988 And
 
Project Paper Desired Output
 

E- 2 	 Number of Trains and Gross Rail Tons Hauled on

Inland Sections Freight Trains only: 
1984-1988
 

E- 3 	 Change in Annual Number of Trains and Gross Rail
 
Tons Two-Inland Sections 
(1984-1988)
 

E- 4 	 Beira Rail Freight by Type Internationa Transit
 
(Imports) (Beira-Machipanda Line Haul)
 

E- 6 	 Difference In Reporting 
- Two Accounts of Beira

Rail Freight: International Transit Volumes for
 
Export and Import (Net Tons)
 

Container Movements on
E- 7 Beira Line by Type Freight

(Numbers of Containers)
 

E- 8 	 Combined Total NRZ Rail Volumes (Export, Transit,
 
Import) To/From Ports (Tons 000)
 

E- 9 A 
 National Railways Zimbabwe 
- Rail Traffic Export
and Transit Tons By Port (Tons 000) 

E- 9 B 
 National Railways of Zimbabwe 
- Rail Traffic
 
Export and Transit Tons By Port
 

E-10 
 National Railways of Zimbabwe Rail Traffic Import

Tons By Port (Tons 000)
 

E-11 	 Comparative Port Operating Rates Beira and Maputo
 

E-12 	 Comparative Port Cargo Handling Facilities: 
 1987
 
Beira and Maputo
 

E-13 
 Persons Contacted
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December 6, 1980
 

MEMORANDUM
 

To: Denis Light, USAID/Zimbabwe, REO
 

Ernest Rojas, USAID/Zimbabwe, A/REO
 

From: Peter W. Shirk, REDSO/ESA/RCO
 

Subject: Contract No. 613-0231-C-00-6022-00, ZECO
 

This is in response to your request for an assessment of
 
certain provisions incorporated in the subject contract.
 

1. Host Country vs Direct AID Contracting: From the
 
standpoint of project implementation I see no advantages in
 
host country contracting over that of direct AID contracting.

I believe that the direct AID contract offers more direct
 
Mission/AID control over contractor performance. Such control
 
represents an 
advantage in this case given (a). the complexity
 
of the contract document as awarded and (b). the nature of the
 
project which departs somewhat in scope and administration
 
requirements from the traditional AID technical assistance
 
activity.
 

A host country contract would have provided for Mission
 
approvals of prescribed contract provisions. The Mission,
 
however, would not have been a party to the contract and would
 
have had to deal through a third party in order to resolve
 
performance problems or rely exclusively 
on the the host
 
government to administer the contract properly. The
 
requirement, to date, for in depth AID involvement in project

implementation is, in my view, inconsistent with the basic
 
concept and management realities of host country contracting.
 

2.
 
(a). General Electric (G.E.): The contract specified that
 

AID would pay suppliers directly via a direct letter of
 
commitment (L/Comm) for replacement of General Electric (G.E.)

locomotive parts. The contractor was to identify the parts

required to rehabilitate the diesel locomotives and after
 
proper approvals place the order. AID was to pay directly to
 
the off-shore supplier in order to accomodate problems
 
resulting from Zimbabwean currency controls which precluded
 
payments in foreign exchange by the contractor.
 

One of the problems with this approach is that although the
 
contract served the purpose of committing the funds for
 
purchasing the spare parts it did not provide for appropriate
 
commitment, i.e. contractual linkage, to the supplier in order
 
to issue an L/Comm. The contractor would send a list of
 
required parts to the supplier. The list, however, did not
 
consititute a sub-contract with the provisions and clauses
 
which establish an appropriate business relationship

(protecting the interests of the government) and in so doing
 
serve as the basis for issuing the L/Comm.
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RecommendaItion(s):
 

(1). If the G.E. parts are required by the contractor who

is g9ing to use 
them to rehabilitate the locomotives, the
contract should provide for sub-contracting by the prime

contractor to acquire the parts. 
 The contractor would be
required by standard contractual provisions to obtain AID
 
consent and/or approval of sub-contracts. The sub-contract
would provide the appropriate contractual clauses, identify

the parts required and the L/Comm payment procedure, and

specify that the parts are to be consigned to the
 
contractor who would receive, inventory, and account.for
 
them pursuant to AID requlations regarding commodity

end-use. The sub-contract (or copy thereof) 
could be sent
to the Mission for approval prior to placing the order. 
 At
that time the Mission could issue the L/Comm which could
 
accompany the sub-contract to the supplier.
 

The contractor would be responsible for processing

receiving reports identifying the parts recieved, those

which were short landed, and those which were 
incorrectly

sent or damaged. Insurance claims would be issued by the
 
contractor accordingly.
 

(2). The contractor could be responsible for identifying

the parts required for rehabilitation and submitting the
list with the proper approvals or concurrences. A direct

AID or host country contract could be issued to the

vendor/supplier and paid for directly via the contract.
 

(b). COTR: 
 The term Ocontracting officer's representativee
 
conveys certain contracting officer authorities to other
individuals. 
 Such transfer should be done only in carefully

prescribed circumstances where the authorities are specifically

identified witfi 
 clearly established parameters. The Technical
 
Direct'ions clause in the schedule of 
the subject contract
limits the COTRs authorities, however, I do not believe that
the term is appropriate (or useful) 
in this contract.
 

The COTR's role in this contract/project seems 
to be overly

ambitious for one Mission employee. 
Mission oversight

responsibilities should be carefully examined to determine more
accurately the functional requirements of the position and
whether additional personnel required or
are whether certain
 
functions could be shifted to 
the contractor.
 

(c). Extra Work - Locomotives: The provision for

ordering/authorizing through work 
orders necessary

rehabilitation work which could not be 
identified at the time
of contract award is contractually sound. 
 There is a standard
provision in contracting, howeveL, which provides for changes
within the scope of work with 
an equitable adjustment in cost.

The changes clause makes contractor performance mandatory and
provides that the changes 
as 
ordered will be negotiated and
incorporated into the contract by modification.
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The work orders in this csntract are being used in lieu of

modifications issued pursuant to the changes clause.

problem with the work orders issued under this contract 

The
is that
the work orders may tend to be viewed as 
a means of ordering


work or supplies which are not within the contractual scope of
 
work. When that happens the work orders become invalid

requiring extraordinary contractual action (pursuant to PAR
 
Part 50).
 

(d). Penalties: In circumstances where the extent of
 
damage or 
loss resulting from contractor non-performance or

delays can be determined at the time of award a liquidated

damages clause may be negotiated and incorporated into the
 
contract. A liquidated damages clause will prescribe the
 
amount of, or formula for damages to be paid or 
absorbed by the
 
contractor if non-performance occurs. A liquidated damages

clause may be not be enforceable unless it can be established
 
that actual damages or loss will be or are 
likely to be
 
incurred if contractor non-performance occurs.
 

(e). Claims: The provisions in Section H, paragraph III,

entitled 'Extras' 
and in Section C.5 entitled 'Extra Work -Locomotives' adequately protects the government's interests
 
regarding claims for extra work.
 

(f). Guarantee and Warrenty Retention: Provision IV.

Locomotive Guarantee and Provision V. Retention for Locomotive
 
warrenty in Section H are, in my opinion, adequate to protect

the government's interest. 
The default clause provides

additional protection requiring the contractor to pay the costs
of reprocurement in the event of default. 
 A liquidated damages

clause would provide additional protection.
 

.3. Work Orders
 

(a). Prices - Work orders are contractual documents the
 
prices for which must be fair and reasonable. A memo
 
describing the negotiations which established fair and

reasonable rates/prices, if not already negotiated at the time

of award of the base contract, should be prepared for each work
 
order.
 

(b). Payment 
- The work order should not provide for

direct payment by AID to the supplier (or sub-contractor) for

local purchases. The prime contractor should pay local vendors

in local currency, using commercial lines of credit if
 
necessary, and be reimbursed through the work order.
 

(c). Handling Fee - (1). the 51 fee to ZECO is a

'percentage of cost' of technical assistance and specifically

prohibited by Federal and Agency regulations. (2), There is no
 
stated rationale for the fee.
 

/'
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(d). Use of Work Orders - Work Orders which specify that

the contractor 
is to supply materials or services which 
are not

authorized 
in the base contract are incontractable.
 

Individuals exercising contracting authority should be careful
 
to ensure 
that the scope of work in each work order is
 
consistent with the supplies/services authorized by the
 
contract.
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SCOPE OF WORK FOR RCO
 

1. 	Determine, if contracting machanisms used were appropriate for
 
this type'of project. Would it have been more efficient to have
 
gone with a host country contract versus an AID Direct contract?
 

2. 	Evaluate the ZECO contract by addressing the following:
 

(a) General Electric (G.E.)
 

Should the Section pertaining to AID's direct reimbursement
 
to G.E. for provision of spare parts for the rehabilitation
 
of two G.E. locomotives have remained as is, been modified
 
or left out of the contract altogether?
 

(b) Contractor's Officers'Technical Representative (COTR)
 

Was the role of the COTR, as written in the contract,
 
appropriate? Should the COTR have assumed a greater or
 
less responsibility in contractual matters?
 

(c) Extra Work - Locomotives
 

Was the concept of extra work orders, as written in the
 
contiect, a sound approach. What alternatives are there
 
that could have improved contract implementation?
 

(d) Penalties for Delays in Delivery of Locomotives
 

Should there have been a specific clause in the contract
 
relating to penalties for late delivery of locomotives?
 
What recommendation would you make to conver penalties in
 
future, similar contracts.
 

(e) Claims
 

What problems were caused by the absence of a section on
 
claims in the contract? Should there have been a specific

clause in the contract relating to claims submitted by the
 
contractor?
 

(f) Final Acceptances and Special Contract Requirements
 

Were the locomotive Guarantee and Retention for locomotive
 
warrantly provisions adequate and appropriate for this type
 
of contract?
 

3. 	Upon completion of items 1 and 2 prepare a 3-5 page report on
 
findings, conclusions and recommendations to be used as an annex
 
in the Mozambique RR final evaluation report.
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UNITED STATES GOVERNMENT 

December 7, 1988 m emorandum 
farl"V {,bert B. 

D, 


Stader, REDSO/ESA/RCMO
 

i6u6Jcc, 
 Evaluation of the Procurement methods used in the Mozambique
 
Regional Transport Development Project 690-0231
 

TO 
 Ernest R. Rojas, ARE, USAID/Zimbabwe
 

Because of the limited amount of time that the RCMO could
devote to the task, my 
review of the procurement methods used
in the Mozambique Regional Transport Development Project was
limited to a some of the historical record of the procurements
as 
reflected in the project files and to discussions with Mr.
Light, the Engineer who acted as 
AID project manager for the
activity. 
 In spite of this limited basis for the comments
below, I believe that my review was sufficient to draw some
 very definite conclusions and to point out 
some lessons that
should be learned concerning the methods used to procure

commodities and to implement the Project.
 

Having just arrived in REDSO at the time this project was
designed, I know that the pressure to obligate funds quickly
(before the end FY 1981) was 
the compelling force behind the
project design. 
 The funds were not even made available by
AID/W until June 1986. 
 The design team, because of the AID/W
pressure to produce a project paper quickly and because of the
unavailability of appropriate technical staff, 
was itself
poorly constituted. 
Although the REDSO RCMO was nominally on
the design team,.he never actually participated in the design
of the projecE either 
in Harare or in Mozambique'. "Moreover,
neither the resident CMO in Harare nor 
the resident CMO in
Mozambique were part of the design team. 
 In addition, neither

the Regional Contracting Officer from the REDSO nor 
the RCO
from Swaziland participated in the design effort. 
Thus, in
spite of the fact that the entire project consisted of AID
financing of commodities and services, 
no CMO or CO actually
participated in the design of the project. 
From my personal

knowledje, I can also state that AID's normally thorough
project paper review process was somewhat shortened in order 
to
comply with the bureaucratic imperative to obligate the funds
quickly. It is my opinion that many of 
the difficulties

encountered in the implementation of this project, particularly

those involving the commodity procurement component, are
result of poor implementation planning which was a direct

the
 

result of the pressure to obligate the funds which emanated
 
from AID/W.
 

OPT)INAL FORM NO. Is 
(REV. 14W) 
GOA FPMR (41 CF) 14"-I. 

WuA61 -91-Z4eI2O 1 
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Commodity procurements for the project can 
be broken down into
four elehents as follows: 

Component Approx. value Procurement Entity 

Locomotive Workshop 
Equipment (Biera & Gondola) 

$315,000 ZECO 

Vehicle and commodities $50,000 Moz. Railways 
to support TA 

Spare parts for locomotives $1,120,000 ZECO 

Track Rehabilitation and 
Communications equipment 

$210,000 AMEG (SER/OP IQC) 

The process for procurements conducted by ZECO was basically as
follows: 
 When ZECO needed parts or equipment to work on a
locomotive, ZECO would order the 
item(s) from a local vendor
(or from General Electric in the 
case of parts for the GE
diesel electric locomotives) instructing the vendor 
to send his
invoice to USAID/Harare for payment. 
 If a vendor desired a
letter of credit before he would deliver the ordered items to
ZECO, the USAID/Harare Controller would issue to the vendor 
an
AID direct letter of commitment in lieu of 
the requested L/C.
In either case, when the invoice arrived at USAID, usually
withou, 4 Form 1034, the USAID controller would complete any
missing paperwork such as 
the 1034 and process the vendors
invoice for payment. These transactions, which numbered about
100, varied in value from the Zimbabwe currency equivalent of
about US$3.00 to over US$150,000. Most of this
procurement/payment process was set forth in clause C.13.1 of
 
the ZECO Contract.
 

It would be 
hard to visualize a more 
cumbersome and USAID staff
intensive procurement/payment process that the 
one followed for
the procurements conducted by ZeCO. 
 Par simpler
procurement/payment processes, such 
as reimbursement to ZECO
for small value purcha3es made upon presentation of 
a ZECO
invoice supported by the invoices from the various vendors,
were possible. Such reimbursements could have been limited to
a certain minimum value (maybe $50,000) and/or 
to a certain
time frame (maybe every two months). Then USAID staff would
not have had to process numerous small value transactions for
payment or 
to issue numerous direct letters of commitment to
the individual suppliers. 
 It must also be stated that the
RCMO, in no transaction he reviewed, found evidence of adequate
competition among potential vendors or 
of any effort to
advertise large procurements either locally 
or in appropriate
publications in the U.S. 
In other words the competitive
processes that AID normally requires procurement agents to
follow were not completely followed. 
 It is also highly
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unlikely that other normal AID requirements, for example

source/origin and componentry rules or marking requirements,
 
were met. The RCMO is therefore of the opinion that ZECO
 
should have been charged only with small value procurements in
 
Zimbabwe. An arrangement under which ZECO was to subcontract
 
offshore purchases of the GE spare parts and other large value
 
or offshore procurements to an identified U.S. based
 
procurement services agent should have been written into the
 
ZECO Contract.
 

Procurement of the vehicle by Mozambique Railways was also not
 
ideal. M4ozambique Railways purchased an 8.5 Ton Leyland truck
 
from a dealership in Zimbabwe for $37,786. Along with the
 
truck the Railway purchased $8,243.73 worth of spare parts.

Undoubtably, the cheapest source for Leyland trucks is not 
a
 
retail dealer in a country where Leyland trucks are not
 
assembled. Moreover, Spare parts at the retail level normally
 
have a mark-up of between 50% and 100%. There was also no
 
evidence of competition in the file covering this procurement.

There were several preferable alternatives to the way this
 
procurement was handled. Mozambique Railways could have been
 
allowed to procure the needed vehicle but should have been
 
given the necessary assistance from USAID/Harare in order to
 
assist the railway to meet AID regulations and to follow good

commercial practice. Frankly, the RCMO can not understand why
 
at USAID/Harare which had a resident CMO, the CMO was not
 
involved in assisting a host country agency in a neighboring
 
country to conduct an AID financed project procurement for
 
which USAID/Harare had implementation responsibility. If it
 
was decided that the vehicle would not be purchased under a
 
host country contract, the USAID Executive Officer could have
 
been required to purchase a like project vehicle from the
 
Regional Services Office in Tokyo (this is the standard
 
operating procedure for procurement of project vehicles in many
 
of the USAIDs in East Africa). If either of these procurement

methods, a HC contract with proper support from USAID or an AID
 
direct contract executed by the executive officer, were
 
followed, there is no doubt that the purchase would have been
 
less costly. In any event, the procedure under which the
 
vehicle was to be purchased and by whom should have been
 
determined at PP stage.
 

The procurement of Track Rehabilitation and Communications
 
equipment by American Manufacturers Export Group (AMEG) under
 
the AID Washington SER/OP PSA IQC was also problematical.
 
However, tic mission vulnerability to a negative audit or other
 
criticism is 
far reduced when an American PSA is utilized to
 
conduct project procurements. There is not a clear enough
 
record in the file for the RCMO to determine why this
 
procurement took as long as it did, but it is obvious that the
 
purchases were conducted in a commercially viable way and in
 
compliance with AID regulations.
 

http:8,243.73
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In summary, the RCMO believes that the following lessons should
be learned from the record of the implementation of the
procurement element of this project:
 
1. Poor procurement planning at project paper stAge leads
 
almo.tinvariab
this to Poor Implementation.proje was made much more diff t Implementat n ofcu because of the lackof a decent procurement plan in the project paper. 
A good deal
of the responsibility for the lack of appropriate procurement
planning lies with AID/W because of the pressure exerted on
USAID/harare and REDSO/ESA to quickly obligate funds.
 
2. Clearance b 
a Commodity Management Officer should be
required on a__n 
 srvices contract ic1 containsalg
commodity procurement element. 
 Much- the cumEersome
procurement/payment process used by ZECO resulted from one of
the clauses of the contract. It is possible that a CMO review
might have resulted in changes to that clause.
 
3. Procurement responsibility should not be 
 ssi ned to
contractors who are pobabl 
 incapable of co 
 yi n witi AID
regulatory requirements. Although it ca-be argued 
that aCMO
review of the contract may not have altered the clause referred
to above, there is little doubt that virtually any CMO would
have suggested that large value and offshore procurements
should not be conducted by ZECO which had no prior experience
in AID financed procurement.
 

4. Assistance by 
a CMO for host country conducted commodity
procurements shoulil H-ave-'-eW -establishFed at pp stage. Agood pr-cu-rement -plan-woulT-Wave assigned -i-sponsibi-lities forthe actions required to properly carry out the procurements
needed to implement the. projett. 
The USAID/Harare CMO probably
should have been designated to assist ZECO and Mozambique
Railways with commodity contracting in the implementation plan
in the PP.
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SCOPE OF WORK FOR CNO
 

1. 	Determine if the procurement mechanisms used were appropriate

for this type of project. Would it have been better to have had
 
all the commodities procured through one source instead of using
 
a combination of IQC, host country procurement, procurement

through ZECO Ltd.and direct letter of commitment to various
 
suppliers.
 

2. 	Was the procurement of spare parts from General Electric
 
establis ing ZECO Ltd. as the "buyer" and AID as the agency
 
responsible for payment appropriate for the Mozambique Railway
 
Project?.
 

3. 	Evaluate the procurement of track repair equipment. What could
 
have been done to streamline the procurement process?
 

4. 	Was the procurement of tools, equipment and spare parts

establishing ZECO Ltd as the "handler" and "clearing agent" and
 
AID as the agency responsible for payment appropriate? Should
 
this procurement have been handled differently?
 

S. 	Was the procurement of tools, equipment, vehicles and vehicle
 
spare parts through the Host Country (Mozambique) handled
 
effectively. Could it have been improved?.
 

6. 	Upon completion of items 1-5, prepare s 3-S page report on 
findings, conclusions and recommendations to be used as an annex 
in the Mozambique R.R. Final Evaluation report. 
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SCOPE OF WORK
 
MOZAMBIQUE RAILWAYS FINAL EVALUATION
 

I. Description of Activity to be Evaluated
 

The project to be evaluated is the Regional Transport

Development (Mozambique Railways) project which is 
being

implemented by the Direccao Nacional dos Portes e Caminhos
 
de Ferro (DNPCF) and Caminhos de Fe Ferro de
 
Mocambique-Centro CFM(C) on behalf of the Government of
 
the People's Republic of Mozambique (GPRM). The grant
 
agreement was signed on September 4, 1985 and the fist
 
Project Implementation letter was 
signed on February 19,
 
1986.
 

Project Number: 690-0231.56 
Title: Regional Transport Development (Mozambique 

Railways) 
Cost: $5.54 million - USAID 

.94 million - GPRM
 
LOP: September, 1985 - June 1989
 
PACD: June 30, 1989 (Current) September 30, 
1988 (Initial)
 

II. Purpose of Evaluation
 

The purpose of the evaluation is to assess the achievement
 
of the project's purpose and outputs, as well 
as other
 
pertinent issues. Among these are: effectiveness of
 
AID's assistance; efficiency increases along 
the Beira
 
Corridor, economic impact of the project, and
 
sustainability. .The evaluation will enable AID to apply

lessons obtained from the implementation of this project
 
to future, similar transport projects in the region.
 

III. Background
 

The Southern Africa Development Coordination Conference
 
(SADCC) was 
established in 1980 by the nine majority-ruled

countries in the region to facilitate and promote regional

economic cooperation and the reduction of dependence upon
 
exogenous economic influence. Given its historical role
 
as a key transit center for the region, Mozambique was
 
assigned responsibility for the transport z;id
 
communications sector of SADCC. 
 Hence, the Southern
 
African Transport and Communication Commission (SATCC),

based in Maputo, was established to plan and coordinate
 
development efforts 
in the transport and communications
 
sectors. The majority of 
the projects identified to date
 
by SATCC focus on rehabilitating existing infrastructure,

much of which has been damaged by various conflicts in the
 
region or has deteriorated from lack of sufficient
 
resources 
and management and maintenance expertise.
 

http:690-0231.56
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In FY 1985 ,the USAID Southern Regional Program (SARP)
 
provided funds for the Regional Transport Development

Project (690-0231), which provides assistance to the
 
Mozambique and Zambia railway systems. Under the
 
$5,540,000 Mozambique portion of the project, funds were
 
to achieve the following outputs:
 

Improved condition of the Beira-Machipanda ratilway track;
 
More CFM(C) steam and diesel locomotives operational;
 
Establishment of facilities for diesel locomotive
 
maintenance in Beira;
 
Increased availability of commodities for maintenance and
 
repair of steam and diesel locomotives; and
 
Enhanced capability of workshop and foundry personnel.
 

The outputs were to be achieved as follows:
 

Emergency repairs for approximately 141 km of track were
 
performed on the Beira-Machipanda railway track by CFM(C)
 
railway crews under the general guidance of a project
 
funded inspector;
 

Rehabilitation of eight (8) mainline steam locomotives,
 
one shunting steam locomotive, and two diesel electric
 
locomotives was carried out by ZECO Ltd., a Zimbabwe
 
firm. Two steam locomotives were rehabilitated at Beira
 
by CFM(C) technicians with technical assistance;
 

Conversion of a portion of the steam workshop located at
 
Beira to 
a diesel workshop was done by CETA, a Mozambican
 
firm;
 

Supply and installation of railway equipment through an
 
American indefinite Quantity for Beira workshop has been
 
completed. Supply of other commodities using ZECO as the
 
supply agent for the Beira workshops is 98% complete; and
 

Training of 32 CFM personnel using on-the-job training

and classroom instruction was accomplished at ZECO's
 
workshop in Bulawayo. Provision of 18 months of
 
technical assistance through ZECO was accomplished at the
 
Beira steam locomotive workshop and Beira foundry

operations. Currently, PARTEX, subcontractor to ZECO, is
 
providing 2 technical trainers at 
the Beira workshop.

This training will be completed at the end of December,
 
1988.
 

IV. Work of Statement
 

The evaluation team consisting of Locomotive Engineering

Specialist and Transport Economist will address the
 
following questions in a written report:
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A. Engineering Specialist
 

1. 	 How has the track repair between Beira - Machipanda

(performed under the project) improved the operation
 
of CFM(C)'s steam and diesel locomotive fleet? Did
 
the delayed procurement of railway repair equipment
 
hinder CFM(C)'s capability to perform these
 
repairs? Did the project- procured steel rail ties
 
assist NRZ in their track rehabilitation?
 

2. 	 Evaluate the quality and schedule of rehabilitation
 
of the 8 steam and 1 shunting steam locomotive and 2
 
GE diesel locomotives. How did the 7-15 month delay

in delivery of rehabilitated locomotives by ZECO
 
affect CFM(C)'s operational capacity? How have the
 
rehabilitated locomotives performed? Have they
 
suffered excessive breakdowns requiring major

repairs? If so, how long did any breakdowns cause
 
the rehabilitated locomotives to be out of service?
 
Would it have been more cost effective based on the
 
number of breakdowns and estimated life of the
 
rehabilitated locomotives, to have purchased new
 
locomotives. State reasons for the above
 
conclusions.
 

3. Has the provision of technical assistance and
 
training strengthened the capacity and capability of
 
CFM(C) to maintain and repair locomotives in Beira?
 
Is CFM(C) now capable of making their own spare
 
parts as a result of project assistance? To what
 
extent have the operations in Beira and Gondola
 
workshop and Beira foundry improved? What has been
 
the percentage increase in foundry production? Can
 
the CFM(C) technicians in Beira now provide adequate

and proper maintenance for the steam locomotives
 
recently rehabilitated by ZECO? Is the workshop
 
operated efficiently and is quality control adequate?
 

4. 	 Has the conversion of a portion of the steam
 
workshop for diesel locomotive maintenance increased
 
the efficiency of the locomotive workshop and
 
enabled CFM(C) to properly maintain the two recently
 
rehabilitated diesel locomotives and the other
 
diesel electrics in their current operating fleet?
 
Is the unfinished workshop and lack of equipment and
 
tools impairing normal mAintenance and repair of the
 
diesel locomotives?
 

5. 	 Has the procurement of commodities through ZECO and
 
host country procurement agencies increased the
 
availability of commodities for maintenance and
 
repairs of locomotives located at Beira? Were
 
sufficient commodities procured for the types of
 
maintenance and repairs required for both steam and
 
diesel locomotives? What additional commodities, if
 
any, should have been added?
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6. 	 Was the additional training (Jan-Dec, 1988) provided

by PARTEX through ZECO at the Beira workshop

worthwhile? Did the CFM(C) technicians benefit from
 
this additional training and are 
they now capable of
 
performing the tasks for which they were trained?
 

7. 	 Are the stores card system and workshop requisition

operations adequate for workshop requirements? If
 
not, what improvements are required?
 

B. Transport Economist
 

1. 	 Has 
the daily average number of trains increased
 
from 2.4 (before project) to 3.4 (after project) due
 
to fewer derailments and Eater turnaround times?
 
Similarly, to what extent has the pre-project yearly
 
cargo (280,000 tons per annum) increased?
 

2. 	 Has the availability of locomotives increased since
 
completion of the rehabilitation of the steam and
 
diesel locomotives? If so, by how much?
 

3. 	 What users have benefited from the increased haulage

capacity of the Beira-Machipanda rail line? What
 
countries have benefited from the increased capacity?
 

4. 	 What types of cargo 
are being transported by the
 
Beira 
locomotive fleet, including rehabilitated
 
locomotives?
 

S. 	 How has the impact of increased locomotive
 
availability affected regional traffic patterns?
 

6. 	 Have costs been reduced for users of the
 
Beira-Machipanda line due to 
increased availability
 
of locomotives? 
 If so, to what extent?
 

7. 	 What were the financial and operating impacts on
 
CFM(C) of 
the delays in delivery of rehabilitated
 
locomotives?
 

V. Methods and Procedures
 

The evaluation will take place from January 30 
- February
25, 1989 in Zimbabwe and Mozambique. 

The team will follow the format and guidelines

established by USAID in the Supplement to Chapter AID
 
Handbook 3 Project Assitance, entitled. "AID Program

Design and Eva uation Methodology Report No. 7". The
 
final report will include sections on "Findings and
 
Conclusions", "Lessons Learned" and "Recommendations".
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The team will use the following data collection and
 
analysis methods:
 

A. 	 Interviews and discussions with all appropriate NRZ
 
DNPCF, CFM(C), USAID/Mozambique, USAID/Zimbabwe and
 
ZECO officials involved in the project and review of
 
their data and conclusions;
 

B. 	 Visit to ZECO in Bulawayo, Zimbabwe for discussion
 
with management;
 

C. 	 Visits to Beira Corridor freight-forwarding agents
 
and users in Bulawayo, Kwekwe, Harare and Mutare,
 
Zimbabwe and Beira, Mozambique to obtain traffic
 
data; and
 

D. 	 Visits to NRZ in Bulawayo, Zimbabwe; CFM(C) in
 
Harare, ZImbabwe; DNPCF, CFM(S), USAID/Mozambique in
 
Maputo, Mozambique and CFM(C) in Beira for
 
discussions with government officials.
 

VI. Team Composition
 

Ernie Rojas, AREO, 	 USAID/Zimbabwe
 
Ben Mutiti, Transport Economist, 	 USAID/Zimbabwe
 
Peter Shirk, RCO, 	 REDSO/Nairobi
 
Bruce Stader, RCMO, 	 REDSO/Nairobi
 
Jack 	Foreman, Locomotive Engineering Specialist, IQC (PBI)
 
Warren Gilbert, Transport Economist, 	 IQC (PBI)
 

Resource Persons:
 

Denis Light, REO, USAID/Zimbabwb
 
Luis Santos, Project Manager, USAID/Mozambique
 

VII. Funding
 

All the IQC consultants will be funded by the Regional Transport
 
Development (Mozambique Railways) project.
 

VIII. Reporting and Debriefing Requirement
 

The final draft of the evaluation will be completed prior to the
 
IQC team member's departure from Zimbabwe. A final debriefing
 
will 	be held by the IQC team on February 23, 1988, including USAID
 
staff (Director (Acting), Program Officer, Controller and Chief
 
Project Development Officer).
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SCHEDULE FOR MOZAMBIQUE 	RAILWAYS EVALUATION
 

January 28 (Saturday) -

January 30 (Monday) 	 

-

January 31 (Tuesday) 	 

-
-

February 1 (Wednesday) 	
-

-


February 2 (Thursday) 	 

-

February 3 (Friday) 	 

-

-

February 4 (Saturday) 	 -

February 5 (Sunday) 	 -

Jack Forman - Locomotive Engineer arrives 

Review scope of work, project paper and
 
travel/work plans with Jack Forman
 
Warren Gilbert - Transport Economist
 
arrives-evening
 

Review scope of work, project paper and
 
travel/work plans with Warren Gilbert.
 
Review ZECO and CETA contract files
 
Visit CFM(C) representative- afternoon
 

J. Forman - review Mozambique railway files 
Discuss Maputo-Beira travel schedule 
Ben Mutiti and Warren Gilbert travel to 
Kwekwe by rented car to meet major Beira
 
corridor users: Zimbabwe Iron and Steel
 
Company (ZISCO) and Lancashire Steel (sleep
 
in Gweru)
 

Jack Forman and Ernie Rojas leave for
 
Bulawayo to visit ZECO Ltd.
 
B. Mutiti and W. Gilbert leave Gweru for
 
Bulawayo. Visit Dabuka National Railways of
 
ZImbabwe interchange facilities and review
 
train performance, facilities etc.
 

E. Rojas and J. Forman visit with NRZ
 
officials and continue visits at ZECO Ltd.
 
Mutiti and Gilbert to meet with: NRZ
 
Planning Branch, Mike Coley of Coley
 
Transport; Manica Freight; Cold Storage
 
Commission.
 
Forman, Gilbert and Rojas fly back to Harare
 
(evening)
 

Mutiti drives back to Harare
 

Mutiti and Gilbert travel to Mutare
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February 6 (Monday) 

-

Gilbert and Mutiti meet with the 
following in Mutare: Mutare Board 
and Paper; Green Transport 
Company; Brown Motors; Leyland and 
Motors 
(travel back to Harare same day) 

February 7 (Tuesday) 

February 7-8 
(Tuesday and Wednesday) 

-

-
-
-
-
-

-

Forman, Gilbert and Rojas fly to 
Maputo, Mozambique 

Meetings with: 
Mr. F. Mendes - Director, DNPCF 
Ms. J. Stephens - CFM(S)
Mr. L. Santos - USAID/Mozambique 
Mr. J. Schlotthauer -
USAID/Mozambique Mission Director 
Site visits to: CFM(S) Workshop 
and Port of Maputo 

February 9 (Thursday) 

February 9-13 
(Thursday-Monday) 

-

-
-

-

-

Forman, Gilbert and Rojas fly to 
Beira, Mozambique 

Meetings with: 
Mr. G. Mabunda - Director, CFM(C) 
Mr. 0. Dinis Deputy Director, 
CFM(C) 
Local Freight Forwarding Agents 
Workshop Personnel (Engineers, 
General Manager, Artisians) 
Site visits to: CFM(C) Workshop 
and Port of Beira 

February 14 (Tuesday) - Fly to Harare (morning) 

February 14-18 
(Tuesday-Saturday) - Write up report for 

Evaluation 
Final 

February 20 (Monday) - Draft report due 

February 21-25 
(Tuesday-Saturday) - Make modifications to draft report 

February 23 (Thursday) - Review draft report with USAID 

staff 

February 25 (Saturday) - Final report due 
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