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I. PROJECT SETTING

:~e ~0=3mbique Rail~ay and Por~ sys~em (CFM) consis~s of

:l 5ix distinc~ rail lines linking ~he landlocked

coun~ries wi~hin SADCC to ~he ports of Nacala. Beira. and

Maputo in Mozamcique and 2) an additional three short

do~estic lines and six ports. The importan~ corridors,

frc~ the regional poin~ of view, are CFM-North (one line

serving mostly Mala~i). CFM-Central (~~o lines serving

Z:rr.~abwe, Malawi and Zambia), and CFM-South (three lines

serving Swaziland. B~tswana. Zimbabwe and South Africa).

Before the.outbreak of regional tensions. these rail

lines provided direct and low-cost access to ports for

several landlocked countries that are now members of

SADCC. In ~he early 1970·s. the Mozambique rail system

carried over 90 per cent of Zimbabwe's (then Rhodesia)

and Swaziland's trade. 80 per cent of Zambia's copper.

and nearly 100 per cent of Malawi's trade. At that time

the use of South African routes wag insignificant. After

Moza~bique's independence, however. civil war. the flig~~

of key managers and the application of sanctions agains~

Rhodesia contributed to a marked decline in the CFM rail

lines. As a result, the landlocked countries grew

increasingly dependent on the longer and more costly rail

services provided to ports in the Republic of South

Africa, The transport distance from Harare to a seaport

increased from 605 kilometers (Beira) to 2.027 kilometers

(Durban), and costs increased proportionately. The

foreign exchange spent by Malawi on excess transport

costs in 1988 was greater than 30 per cent of its

earnings from the exports. In 1973. the last year in

which operation was uninhibited by political or security

problems, the three corridors carried total freight of

over 20 million tons. Of this. 17.5 million (78 percent)

BESTAVAILAflLE COpy
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was international. In 1981, a year that probably best

represents CFM's medium-term potential. the railroad

hauled a total of 8 ~illion tons, 68 percent of which was

i.nternational.

Table 1

Mozam~ique Rail Freight Carried

Total Tons

The extent of trade diversion to South Africa caused by

Mozambique's problems has been significant. The annual

tonnage of Zimbabwe commodities re-routed through South

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

tons of steel. 100,000 tons of asbestos. 100.000 tons of

tobacco, and 130.000 tons of maize. Traffic through the

port of Maputo is only about half of its 1981 level and

one sixth of its 1973 level.

BEST AVAILABLE CoPy
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The rehabilitation programs started by the donors in the

m~d-80'~ are beginning to help. Traffic through Beira

~as increased from a 20-year low of 296,000 tons in 1984

to 632,000 in 1959, an increase of 113 per cent. Traffic

thr~ugh M3PUto increased from a low of 2.7 million tons

in 1988 to 3.8 million in 1989. And. although

rehabilitaticn of the CFM(N) rail line from Malawi to

Nacala is not yet complete. grains and other commocities

that are not time-sensitive are being imported to Malawi

via Nacala.

The Government's :fforts to reform the economy have. at a

macro level, complemented the improved capacity and

incentives created by donor assistance programs and

decreasing insecurity. In 1987 the Government began

implementing, with World Bank and IMF support. a

comprehensive Economic Rehabilitation Program (ERP). Key

measures taken that directly affect CFM include exchange

rate reform. increased fiscal and monetary discipline,

and improved allocation of foreign exchange; All of

these measures. particularly the reduction of subsidies.

control over money supply and restrictions on government

recourse to bank credit. have helped bring inflation down

from 157 percent in 1987 to about 20 percent targeted for

1990. This reduction in inflation alone is critical to

helping CFM reduce its costs and achieve financial

viability.

The Government's consistent devaluation of the exchange

rate since 1987 must be considered. together with

security improvements and the geographical advantages of

Mozambique. as one of the principal factors enhancing the

attractiveness of utilizing CFM. Mozambique's currency.

the metical, has depreciated more than 95 percent in U.S.

dollar terms. The real effective exchange rate has

depreciated by two thirds since 1987. indicating

BESTAV~~ABLECOPY
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substantial re31 adjustment. For the economy as a whole.

~his real depre~ia~ion has increased the attractiveness

of Mozambican exports. For CFM in particular, it has

allowed tariff rates to be adjusted realistically upwards

i~ metical ter~s. while allowing regional/internati~~~l

rates ~o remain competit:ve when converted from meticais

to dellars.

Fiscal and mone~ary policy under the ERP have in~ensified

~he pressure on CFM to improve its management capacity

and become fina~~ially viable. A massive reduction in

subsidies thro~ghout the economy has reduced the fiscal

defici~ incluci~g gran~5 from over 13.5 percen~ of GDP in

:985/1986 to ar. estimated 4.8 percent in 1989. This has

forced all government enterprises to become more

efficient and many have closed down. For CFM, the

reduction of subsidies and the Government's strong

adherence to all targets set with the IMF has sent a

clear signal that management reforms must be serious and

sus~ained. When one considers that government recourse

~o bank financing has declined from over ~2 perce~t c~

GJP in 1986 to under 2 percent in ~989, the capacity for

even emergency :ssistance from the central governmen~ has

been drastically reduced, thus adding ~o the long-term

pressures on state enterprises to become fiscally

responsible,

Finally, considera~ion must be given to measures to

increase the access of produc~ive enterprises, both

public and private. to foreign exchange. Onder the ERP.

the GOM has made provision for foreign exchange earning

en~erprises to retain control over a percentage of their

hard currency receipts. thereby allowing ~hem to finance

imports as circumstances require. CFM has been

authorized to retain 40 percent of its foreign exchange

earnings. This has replaced an archaic and completely

BEST AVAILAflLECOPY .
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inefficient system ~here all enterprises received their

fcreign exchange allocations through a comprehensive

~ational plan. with :oreign exchange actually disbursed

ir. small amounts aE ~t became available to the

Gcvernment. not as e~terprises required it. Foreign

excha~ge 311ocatio~ :5 being fur~her r@formed ~o reduce

the degree of adrr.in:strative discretion' in favor of

market-based alloca:~on. CFH"s capacit~ ~o generate

revenue will thus be~ome, over time. the key determinant

~: its access to foreign exchange. This adds to the

healthy marke~ press~res to run an efficient

organization, while guaranteeing that entities which are

e::ect:vely managed ~ave the flexibility to make import

decisions based on their needs and are not subject to the

ineff:ciencies of central planning mechanisms.

II. RELATIONSHIP TO A.I.D. STRATEGY

RRSS contributes to A.I.D.·s regional strategy and to the

U.S. economic strategy for southern Africa. These

emphasize that a development effort led· by private sector

initiatives cannot succeed as long as the basi~ re~ional

tran~port infrastru~~ure is not efficient and

cost-effective. Without Mozambique"s rail system,

Malawi"s potential for increasing exports is severely

constrained. and Zimbabwe, Swaziland ane Zambia all

suffer to lesser bu~ significant degrees. Although the

RRSS project falls outside of USAID/Mozambique"s food

security core strategy, improved rail links may, in the

medium to long term, encourage private agricultural

production and marketing by providing an efficient

transport link between rural producers ..urban consumers

and export outlets.

8ESTAVA~AaLECOPY
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USAID/Mozambique's recently approved Coun~ry Program

Stra~egic Plan (CPSP) for FY 1990 identifies the Regional

Rail Systems Support Projec~ as an irnp;rtant target of

cPP0rt~nity to be pursued in support of A.r.D.·s regional

developmen~ efforts. The CPSP identifies the need ~o

procure additional locomotives to meet regional traffic

demand. It also pruposes to assess the feasibility of

Frcviding assistance to CFM to complete the

rehabilitation of the Nacala Corridor. These proposed

activities. moreover. helped focus attention on CFM's

impor~ance to achieving the economic objectives of

A.I.D.·s regional transport activitites.

AID:W expressed its current thinking on southern Africa's

regional rail network in 90 State 114919, This cable

emphasized "the need to apply resources to those railway

lines which are most likely to lead the region ... towards

cost effective solutions to its rail transport problems."

Specifically regarding CFM. the cable concludes that

"given the importance of Mozambique's three major rail

corridors for the region's trade and economy. it would

seem appropriate to investigate the institutional

capaci~y of CFM and to plan a comprehensive. systems

approach to resolving institutional bottlenecks. bad

organizational policies, structural problems and poorly

functioning procedures." In this light, the cable

stressed the importance of linking the procurement of

locomotives with assurances from the Government to

cooperate in an institutional analysis and restructuring

as needed.

This PP Suppplement is consistent with the guidance set

forth in 90 State 114919. As a condition of assistance,

CFM must participate in a comprehensive management

analysis intended to lead to organizational and financial

restructuring (see Section XIII, 'Covenants'). Funds for
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thlS Qssessment are included ln the PP Supplement budget

(S~e Section vIr, 'Financial Plan'). At a policy level.

thp proposed ~3upport for CFM reinf'-lrces the general

,_,-,rJ.:-:t1sicm in :~tate 114919: "rlqht nClW, ••• priorlty has

tu ::'t! ~iC:1l:;ed on CFM. Second art~ trle ir'1'..... estmenL3 beyuno

r-kJ::~mt)lqUt~'S herders to ensure efflcient corrirjur

,.,p.::ratlons; l.t'~. in Zimbabwe and Malawi."

1 1 J • RELATIONSHIP TO THE RRSS PROJECT PAPER

rhl~ subpr0ject is a natural extension to the original

RRS5 PTo,lest, authorized on ~Ugust 16, 1988. The project

pcJ.;:)er nr,t-::!J trlat the Mi';lPUto l~orrldor Wi:i'", ~:;ADCC'S main

idt~rr\iltl'v"e to South African routes and that a deflcit of

J. ocomo l: i '~'r:~s waf; Po :xpect eel in Mo.: amb i que by 1'191. Itt hen

out i ined t.he F,roje:ct strateqy, wrlich is to increase the

pffective numuer of locomotives by improving maintenance

and by rehabilitating eight locomotives presently out of

~:;ervice.

fdt~oucH1 the project initially suffered some delay,

Llrgel,. bt::cc)lj~;';(; ut the. !jecL3lc,n of the Kuwait FOund trJ not

e~t~nd the RIlES technical assistance team,

implementation is now proceeding at an acceptable pace.

The first order of GE U20C spare parts was made in

Januar~', 11 of the foreman/technician level technical

assistance team of 19 arrived in April, 1990, and the

management level technical assistance team will arrIve in

June. The project will be fully operational by mid-1990.

fhe design team critically reviewed and revalidated the

expected outputs of the project; rehabilitation of eight

locomotives, raising availability rates from their

present 55 percent to 75 percent, and improving financial

management, accounting, and stocking and inventory

control.

BEST AVAILABLE COpy
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It should be n0ted that the preb",mt prOject may suffer

some cost overruns because the original project paper

IJndcrr-~~;t imatecJ t ,'"le unl t costs nf spares for

p~r'l1!:'11it.i1tion and maintenance. It is. however, too

t"CHI)' iit thib P'::1111: to quantity these eOGts or even to be

sur~ t~~j will ~xc~ed the present budget. The two TA

t. e .-.1 mEW 1I t a kest (I ( : k CJ f presentinv e ntor y. par t son

,If(jf;f, i.1'·,d futu:-:c rlr:~,:cJc-; du'nnq their first year of

iJ.,.::t 1vi ty. ,Cit that point, in late 1'1190 or early 1991,

U<.:AID wi 11 be in is ,)osi t ion to make a aood est imate of

Luti:,) proiect span:~ parts requirements and costs.

~~~pf·~clfiCi.illy. RR::;S':,,, f'lozambique component aims to

1) lr,:n::ase I~FM's tractive capacity and 2) imprrJ'"Ie its

i.1ccountinq, finanCli'21 management, and planninq systems.

I"his amenl1ment 1~ directed primarily at the first of

these, and is justified by projections which show that,

given the imminent reopening of the Limpopo Line,

increas~J tratfic on the Beira Corridor. and increased

u~e ot the Ressano GarC1a line. CFM faces a critical

short~g0 of locomotives through 1995 and beyond.

~;:I~:;:; 18 tinLlflcl'i'] two technical assistance teams

(foreman/te':::hniclan level and management level), which

together will provide 15 long-term expatriates and 7S

months of short-term training assistance to the workshop,

ond nine long-term financial management experts, 72

months of short-term expertise, and 50 months of training

assistance to CFM's financial operations. These teams

will ensure that the locomotives are properly maintained

and also expand our understanding of CFM's problems and

possible solutions. While the spares and technical

assistance thus provided are necessary and important, a

systems approach that also covers CFM(N), CFM(S), and

overall coordination between the three corridors is

lacking. To address this problem, this supplement

provides for a

BEST AVAILABLE COpy
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compr~~hensi\je re\Jiew of CFM beginning in 1990, a few

months atter bnth te~ms are in place, and after the June

completion of the World Bank-funded 'Organization and

,'1i.irll:';f)wt:~r· De'.JE:lopment ~;tudy,' which is reviewing the

~:;trul:.t;uri.il iJilc! miHrpUWi::r problems facing CFM( ~~;) and

CFM( /,j l. Hit:. tJ:i1m, which should combine railroad and

ln~3ti.tutionl:1l l]L~',,'t:::()pmt:nt experti~;;e, will coordInate wlth

the r.:'f,i~:;~j tt~i)m ar)ij l.,thf~r ~Clnors, and, based on wOik

,_;(jmklt:~tt'~(j to ,ji:1t,;;, rj"·:'v'F:':ll.J!=' terms of n::fHrence for the

f· ' r f': r' do rat j t) n CJ f i.i ~; t r <"J t e ';J i c p.l a n for a I 1 0 f CF M•

[',1 STATEMENT OF THE PROBLEM

A ma.iut r:;ontributjnq fac<.:c'r· to the r'eglonal problem ---­

trlt~ bir:mitic.::mt added cost of shipping through South

African ports -- is that CFM suffers from most Dr all of

the operational, manaqement, and financial problems

typical of AFrican railroads. In the case of Mozambique,

however, many of theSE: problems are exacerbated by war.

They include:

?~rl0US qap= in management. CFM's very few

qUi:J.lifit:~d <.In.1 e);:erienc:elj managers are

~Gncentrated at the senior staff level. fhis

small group is overwhelmed by day-to-day problems

that would normally be handled by middle

man~gement, which is virtually non-existent.

Serious gaps in critical technical areas, such as

mechanics and electricians.

Overstaffing at the 'helper' level, by an

ill-educated, and therefore difficult to train,

staff.

BEST AVIIILACLE COpy
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Financial difficulties, the result of

overstaffing, poor performance, and security

problems. that make it impossible to develop an

incentive package to attract qualified personnel.

Shortages of locomotives. wagons, spare parts.

and other commodities essential to running the

railroad.

Inability to put together information and

interpret it in a way that improves performance.

While the meticulous recordkeeping introduced

under the Portuguese remains in place, there is

no capacity to transform the raw data into

reports that indicate the problems to senior

management. This results in an awareness of

symptoms but does not illuminate causes or

solutions.

These :~ndamental problems have a devastating e!fec~ ou

c'eral: performance. as reflected in various indicators:

Availability rates for GE U20C locomotives are

about 55 percent. This compares with rates of

better than 80 percent for developed country

railroads, about 68 percent for National

Railroads of Zimbabwe (NRZ), and 51 percent for

Tanzania.

Utilization rates for the available CFM(S)

locomotives average under 100 kilometers a day,

compared with 400 a day for NRZ's similar GM

locos. This low utilization rate is the result

of both poor operational coordination and

exogenous factors -- ·the daylight only travel
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restriction, the short lenqth of the two open

CFM(S) ] ines (Caba, 67 kJ iometers; Ressano

Garcia, 88 kilometers), and the poor condition of

the tr3ck on much of th~ system.

F uurl:r:~i_:rl percent of CFM( S ) 's budget is r.lp.'.'otec1 tl)

th8 rental of waqons from South Africa Railways

( ;:;At~ ). Th is i G caused in part by SAR':3 refusa 1

to allow rFM wagons onto Its system, bec~use of

hiqh 'L,ur wear and tr=~""r' costs, but .:.~~,o by 10nq

turnaround times fur the wagons on the CFM

system.

(TM nnw t:a~r ies tdmost nc t ime-sensi t lve freight,

such as citrus fruits, which were once an

important, althouGh seasonal carqo. This is

t)ecaUSt~ of lonq and unpredictable transit times,

caused in part by port/rail interface problems.

H1I3 li,3t can be extended. fhe basic constraint f.':H::inq

CFM is that i~ does not have the staff, equipment, or

fi.n'JfK:iLiI renources to run an effi.::;ient railr.:ad, nClr an;.'

"li-n' IJ! a,;quirinCl ·':HJ.,,"h reS(IUrce:~ without substafltial

ext~rn~l assistance.

HIe uriqlnal RRSS Project Paper focuses principally on

increasing technical and financial manaqement capaclt;·,i in

l:FM( S). The major problem that this Project Paper

Supplement addresses is the shortage of locomotiveB, but

it also stresses the importance of expanding management

capacity and allocates funds for an early and tnorough

review of the management of CFM. USAID and other donors

are making a t:;oncerted effort in Feveral areas, discussed

below, to alleviate operational bottlenecks to the smooth

functioning of the three Mozambique corridors. Thus far,

BEST AVA/LADLE COpy
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only the Beira Corridor initiative deals comprehensively

wit~ CFM"s problems and no single project systematically

addresses the overall coor~ination between the three ma:n

~or~idor~ or the smaller lines and ~orts.

CF~ and USAID prcjectior.s show that, without the

acquisition of any new units, CFM ~ould have a deficit -.

a~ :east 55 :ocomo~ives by 1995. When the project pape~

wa~ prepared a ~ough analysis indicated that t~e

£hcrtfall w~ulc be 22 in 1995. rising to 34 by 2000.

Slnce then. ~hese initial forecasts have been ref_ned

considerably, first by a Rail India Technical Services

(RI~2S) team in la~e 1988. fur~r.~r by :he World Bank as

par~ of th~ Beira Corridor project design in 1989. and

finally by USAID in Jec~mber 1989 and January 1990.

USA:D"s analysis and the results of the locomotive

requirements model derived from it are presented in

detail in Annexes C and D. In short, it found that while

the original traffic projections hav~ proved to be fairly

acc~~ate, the size of the locomotive deficit r.as

i~c~~ased by 33 units. There are several reasons for

:~~$: 1i Six locomotives have been destroyed by sabotag~

si~~e mid-1988: 2) service train requirements have been

added to the total; 3) seven GE and two AEI locomotives

wi:: have reached the end of ~heir useful lives in 1995

ani must be scrapped.

V. DONOR ACTIVITIES

Over the last three or four years. the focus of donor

activity has been shifting from reconstruction of the

por~s and rail lines to the problems of operating CFM

efficiently. so that Mozambique can resume its natural

role as the pre-eminent transit country for the SADCC

region. These activities fall into three main

8ESTAVA~ABLECOPY
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categories: 1) those directed at increasing rolling stock

and tractive power; 2) technical assistance aimed at

filling the skills gaps at CFM; 3) manpower development

and r.raining. USAID has factored the full range of donor

~:Jnl'Jrams described below into the technical, economic and

fInanCial analyses that support the locomotive

procurement. We have also taken into account these

activities in determining the approach and timing for the

proposed study of institutional reform.

Three other donOrS are providing locomotives: France

(Caif8e Centrale de Cooperation Economique, CCCE), 15

Alst~,c)ms equipped WIth Caterpillar engines; Canaci, ten

GM or GE's; and Japan, five Brazilian-made GE U20C's in

1?9G, with an additioral three to five possible in 1991.

The Japanese proqram is very difficult to predict; it

depends on the total package of CIP-like assistance

offered by Japan. on the decisions of an

inter-~inisterial group that debates and approves the

final Mozambique request, and finally on a Government of

Japan review of the GOM proposal.

In late 1?8Q , Italy completed the rehabilitation of 180

wagons tor CFM(S) and Denmark began a program to

rehabilitate 300 for CFM(C). In addition, the British

have provided a wheel bearing installation machine to

Nampula. Italy also plans a new wagon rehabilitation

program for CFM(S) to begin in 1990. To improve the

efficiency of wagon use, Kuwait has financed a computer

tracking system for Maputo and the UNDP (with USAID

cofinancing) is extending its pilot shipping information

project for Malawi to the Nacala line. CFM should be

able to meet its wagon requirements through 1995 by a

combination of these donor programs. rehabilitation, and

rental from neighboring countries. This issue is

discussed more fully in the Proieet Description (Seeton

VI. be 1ow).
BEST AVIlILABLE COpy
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Directly related to the prOVISIon of new locomotives is

assistance to the diesel workshops. The major donor in

this area has been Kuwait, which since 1983 has provided

betwe~n 4.0 and 60 RITES tec:tmicians, about :0 of whom

were assIgned to the diesel workshops in Maputo and

Nampula (Nacala Corridor). WhIle this team has been

crtticized for its ?ailwre to transfer skills to the CFM
wnrk force, it has also been instrumental in keepInq

~FM'~ availability rates from dropping further and in

~eeping up basic financial accounts. The major lesson of

this considerable effort is that whil~ such mid-level

expertise is required to keep the railroad afloat, a more

~omprehensive approac~ is required to solve CFM's

fundamental institutional problems.

Although the termination of RITES technical assistance in

late 1990 is of some concern, several planned projects

should minimize the disruption to day-to-day rail

operations. In Maputo, the RRSS project TA was

reconfigured to compensate for this loss and will now

prOVIde 15 long-term advisors and 75 person-months of

traininq t'J the CFM( S) workshop end storehouse. In

addition. RPSS is financing spare parts for three years

for all 59 of CFM's GE U20C locomotives. British

assistance is providing two expatriate managers to

CFM(N). and the six RITES personnel scheduled to depart

CFM(N) at the end of 1990 may be replaced by Alsthom

technicians, at least in the workshop.

The above projects should have a significant impact on

the low rates of availability (the average is about 55

percent) for diesel electric (DE) locomotives throughout

the system, and also provide CFM staff with needed

training.

BEST AVI\ILAfJLE COpy
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In addition to the projects directed at the workshop,

rolling stock, and traction, both RRSSand the CCCE have

projects to improve CFM's financial management. RRSS

provides both long-term (nine expatriates, most of whom

are in line positions) and short-term i75 person months,

largely for training) assistance. The CCCE is providing

short-term assistance to enable CFM to close its accoun~s

to the end of 1988 and thus permit the state enterprise.

which was created in 1989, to start with proper books.

Kuwait also has provided a senior commercial officer to

CFM. The departure of the incumbent in May, 1990 will

le3ve a large gap in a critical area.

On the Beira line, a more comprehensive approach to CFM"s

fundamental structural and management problems is

underway. The World Bank and several other donors are

providing over 70 expatriate managers and advisors, many

of whom are in senior line positions. The IBRD"s Beira

Corridor Project was based on in-depth analyses of the

operations, manpower and finances of the corridor. Parts

of this analysis, particularly those dealing with

structure and human resources, are now being extended to

Nacala and, more important~y, to Maputo with World Bank

assistance. The comprehensive analysis of CFM, to be

funded under this supplement, will assess the results of

this effort and propose follow-on work to fill analytical

gaps and to develop a systems approach to CFM's problems.

In addition to the above, France and Portugal have an

ongoing program of assistance to improve CFM"s internal

training capacity, This program. which began in 1984 and

is now entering its third phase, is refurbishing four

regional centers and providing th~m with technical

assistance. The training covers all levels of staff.

from new entrY literacy and numeracy to senior

management. These regional centers are expected to serve

Angola as well as Mozambique.
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SA Tee (Southern African Transport and Communications
Commission), which is headquartered in Maputo, has done

some work on common institutional problems faced by SADCC
railways. SATee's major role to date, however, has been

to develop programs for the development of the corridors

and to solicit funds for their implementation; these

efforts have been directed to the rehabilitation of the

physical infrastructure, ~nd have given only limited

attentiun to prc:-;l(-::ms of institutional manaqement. In

late 1989 SATCC cosponsored with the World Bank a working

group on financial and operational issues facing the

railways, but it is fairly clear that the Bank and

bilateral c!ljnOrri, not S";T~C, must follow UP on the

institutional issues facing the national railways. While

SATCC will pursue issues of standardization and joint

training, it is not in a position to address the national

political, organizational and economic issues that

railway reform entails.

Although the IBRD/SATCC final report on financial issues

facing the regional railroads will not be presented to

the railway ~irectors in mid- 1990, the conclusion 15 that

without an improvement in efficiency of at least :0
percent and tariff increases, the railroads will be a

long-term significant drain on the SADCC cQuntry

governments. USAID believes that while this may lead to

a healthy consensus on the problems facing the railways,

concrete action 00 the important issues will require

individual governments, supported by external assistance,

to make difficult adjustments.

The laRD is presently also sponsoring an in-depth study

of Organization and Manpower for CFM(S) and CFN(N)

organization and manpower. The draft is expected in

June, 1990, and the paper will be similar to that

prepared for the Beira Transport Corridor Project. That
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study examined every facet of the existing structure of

CFM(C) and compared it to what was needed to achieve

improved service and to carry efficiently the volume of

tr~fflC expected in 1995 (assuming Sena open). The areas

~overed include relations between the various port and

raIL eervjces, the manpower (botn quantIty and quality)

needea to carr; out each operation, and the technical

assistance and incentive schemes that would develop

CFM(C) into <.Hl effective railroad. The new study, which

focuses on CFM(S) and CFM(N), will provide vital

background to the work on CFM's structure proposed under

this project.

The focus of RRSS has been and will continue to be on the

Maputo corridor and on CFM's National Directorate, which

is based in Maputo and has overall responsibility for

CFM. The design team found that at present RRSS and

other donor projects do not have the scope necessary to

correct the fundamental management deficiencies found

everywhere: workshops, dispatching, materials management,

upkeep of the buildings, and coordination of the

activities of CFM's geographically separate and partially

aut,)nl)rr.ous rail lines ar~d ports. RRSS wi 11, nonetheless,

make a siqnificarlt contribution to aChieving sound

financial management and to upgrading the diesel workshop

and materials control system.

VI. PROJECT DESCRIPTION

A. Goal and Purpose

The original RRSS project had two basic objectives: 1) to

increase the tractive power available to CFM and 2) to

develop a commercially oriented financial management

system for the railway. Most of the financing made

available through this amendment addresses the first of
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these objectives by purchasing additional U.S.

locomotives and developing a system for monitoring their

performance. The provision of new locomotives will

increase the freight hauled by CFM from 5.8 million tons

to approxima~ely 7 million tons in 1995 and generate a

minimum cost savings to the region of $3,600,000 per

year. In addition, however, the project will lay the

groundwork :~r other necessary and fundamental changes in

CFM by financing an in-depth institutional study of what

is required over the next several years to develop CFM

into a railroad that performs effectively and profitably.

In order to ~rack the locomotives for a minimum of two

years. an eight-month extension of the Project Assistance

Completion Date, to December 31, 1994, is also required.

The economic and financial analyses prepared for this

amendment find that even with modest increases in

efficiency (and possibly without any), an improvement in

the security situation, and the opening of lines now

being reconstructed. the rate of return to new

locomotives is high. The primary reason for this is that

M~=ambique h35 an overwhelming geographic advantage over
J

alternate rcutes, particularly for traffic from Zimbabwe

and Malawi.

B. Locomotive Procurement

This section covers not only a description of the

locomotive component of the project supplement, but also

briefly analyzes the rolling stock situation. Without an

adequate supply of wagons, the locomotives will not be

able to meet increased traffic demand.

The major component of this amendment is the addition of

ten 2,000 horsepower diesel electric locomotives to CFM's

fleet, to reduce the projected 1995 deficit (after
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accounting for other presently planned acquisitions) from

22 to 1:. There are several reasons for not planning at

this time to meet CFM's total expected demand for

locomotives. First, the projections depend on an

lmpr·ovt.e:ment in trle ':;t-.=curit)· situation, which, although

very likely, may not occur. The effect on locomotive

~",='~uirements r.Jf il (Jeteric)ration or' no improvement in

security is mixed. rwelv~ hour operation would require

mon·: locumotive:;, the closure of lines would require

fewer, and sabotage damage would result in a higher

replacement rate. A deterioration in security would, in

any case, reduce the proJect's rate of return. Second,

while the purchase of locomotives is a good investment,

expenditures of similar amounts in other areas,

particularly TA, mlght have equal or better rates of

return. Third. and related to the TA. tractive power can

be effectively increased by improving efficiency (e.g.

reducing turnaround time or raising track speeds). Such

opportunities need to be fully explored before closing

the gap completely: Fourth. Japan may provide additional

GElocomotives in 1991 and beyond.

It is impossible to pledict with any confidence what the

general security situation will be during the 30-year

life of the locomotives. CFM provided USAID with the

following estimates of losses to sabotage since 1986:

CFM Losses to Sabotage or Attack

( mill ion $ )

1986 1987 1988 1989

Total 58.0 46.0 35.4 34.9

of which

Locomotives 12.0 23.6 14.4 23.2
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The above figures may not even be indicative, since it

was nor. made clear how they were arrived at and the

depreciation of the metical would overwhelm any apparent

trend. A better indicator of risk may be the fact that

e i qht 1i)I::omot i ves have been dest rayed over t he last f i '..;e

years. if this level continues. the chance of one of the

A.I.D. Funded locomotives being destroyed in a given

year, if it is assigned randomly. is about 15 percent.

Th~ real chance 13 considerably less, we believe, for

several reasons. The most important is that recent

regional and national political developments indicate

that the security situation will improve. In addition,

risk of attack will be an important consideration in

assigning the IDcomotives, and, finally, the new

locomotives will be partially protected by armor if the

situation requires.

Where the locomotives are to be deployed within the CFM

system depends on the fleet composition, the number of

locomotives needed on each corridor. the security

situation, and the maintenance capacity of the three

major CFM diesel workshops or sheds -- Maputo, Beira, and

Nampula. At present, OUT projections indicate the

followinq requirements and availabilities by corridor in

19'15:

TABLE 2: 1995
Requ i r ement

Maputo 34

Beira 52

Nacala 21

Unassigned

Projected
Fleet

40

6

25

Short fa 11

-7

29

15

-25

TOTAL 107 94 12

MIncludes eight Japanese locomotives arriving in 1990 and

1991 and ten Canadian locomotives arriving in 1991 or 1992.
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The 1995 main line fleet composition by type of locomotive
is as follows:

GE 59

Alsthom 15

GE or GM 20

The "GE or GM' are the U.S. and Canadian contributions, both

of which will be competed between the two manufacturers.

The repair capacity situation in 1995 should be as follows:

Maputo Workshop

Beira Workshop

N3mpula Workshop

Maintenance, all repairs, engine

rebuild, complete

overhaul/rehabilitation

Maintenance, most repairs, engine

rebuild

Maintenance, most repairs, engine

rebuild

The workshops in Beira and Maputo will both benefit from

ambitious training programs and technical assistance over

the next three to five years. Nampula will receive

significantly less attention unless the Alsthoms are

assigned there.

The locomotives not yet assigned to a specific corridor are

the USAID-financed GE or GMs and the CCCE-financed Alsthoms.

Where these go will be determined by the application of

three principles to the situation that develops over the

next two years. These are: 1) new types of locomotive

should be concentrated on one line; 2) new types or mixed

fleets should be placed where there is the best maintenance
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capacity; and 3) new locos of any type should be placed

where they are least likely to be destroyed. In addition,

the locomotives financed by USAID could be most easily

monitnred in Maputo, where USAID technical assistance is
(;oncen t: ra ted.

Because of the unknown fleet composition (GE or GM),

security situation, and future capacit/ of the maintenance

facl lities, the PP Supplement design team could not

recommend a specific destination for the USAID-financed

locomotives. The project agreement will, however, stipulate

that the placement of the locomotives is subject to USAID

concurrence. For purposes of monitoring performance of the

locomotives, Maputo is the preferred site, although this

will require the transfer of older locomotives from Maputo

to Beira. If, however, both USAID and CIDA finance GMs, the

USAID locos should follow the Canadian units to Beira, since

the crUA locos are expressly destined there. Of course,

both the Canadian and Japanese deeding of locomotives to

Beira could be renegotiated.

In addition to the locomotives themselves, the project will

procure the complementary technical inputs required both for

the procurement and for maintenance during the warranty

period. These inputs will be provided either under an roc

(review of sRecifications and factory inspection) or as part

of the price of the locomotive (a service representative for

the warranty period).

During the project design, the team reviewed whether

adequate rolling stock would be available in 1995 to carry

the expected traffic of nearly seven million net tons. In

1984, SATCC sponsored a careful analysis of regional wagon

requirements based on each country providing a fair share to
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the common OT bilateral pools. That study calculated the

followIng system averages for net tons carried cer wagon per
yeiJr as follows:

~::yst em

CFM( ~:; )

CFM~ C )
U 7 M( N )

Net tJns carrjed per waqon

t , J:':8 - 1, ?f30

690 - l,OOD

r.,9() - t, o::~()

These averages were applied to present 1995 traffic

prnJ8cttons, with the following results:

WiVJOnS Needed 1'7'90 1990
( 1'i95 ) Holdinq Available

CF"M( S ) ],628 - 2,706 3,696- 2,500

I:FM( C ) ;~ , :3:::0 - 1 ,600 3,2:37 2,424

CFM( N) 704 - 476 892 800

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

-nit"': CF"M( ~:;) flqure includes many waqPTl;::' Hlat ca;""not be

rehabilitated and ma', indeed, be exaggerated. Availability

figures for all three systems include wagons in very poor

condition.

If the high requirement figures are taken (and they are

probahly the most realistic for all but Beira, since neither

~ CFM(S) nor CFM(N) is receiving external assistance to

improve operations), then CFM(S) faces a shortage of over

1,000 wagons in 1995. This potential shortage, however, is

not as paralyzing as might appear on the surface. First,

South Africa provides all the wagons used for international

freight on the Ressano Garcia line, and, in fact, refuses to

allow CFM wagons to cross the border. Although CFM provides

all the wagons on the less important Goba line, the
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combination results in a much lower than 'fair share' of

traffic fDr CFM( S) red ling [;tuck. The reason for the high

cost of rental (amounting to 14 percent of CFM(S) operating

tJudqet:\ i~3 not a lack of loJaqOnS, t,ut the failure of CFM to

<-,ulckl; return wa..:;ons to South Africa. Second, wagons,

urdike l\Jccmc.tiv\,:·:" 1.1rf~ poctJed dnd cross bor'ders: this

cd lnw:-:.; CI:':-M tu cnmpen~;ate up to i.i pnint for d deficIt.

Third, there i~ Li WLi'liJrl mdnufacturinq company in Maputo tt"1at

cLaims a capacity to rehabilitate 600 wagons per year. This

company, ~ parastatal that may benefit from private

investment and management by the end of 1990, is supplying

100 new waqons for Tanzania and has refurbished 500 wagons

tor CF-M Oller' the last two years (complete knockdown and

rebuild, includinq conversion to roller bearinqs at a cost

of Mt U"ooo,OOO, 'H- about $16,000, per wagon in 19°0). The

company is primarily a manufacturer, however, and would

likely abandon repair actIvities if it received ~ufficient

o~ders for new wagons. Fourth CFM(S) itself has a wagon

shop with the physical plant capacity to rehabilitate 600

additional wagons a year, although it only did about 150 in

1989. The plant may be better utilized if the planned

Italian pr ..] iect comes on line in 1990. f"ifth, CFM belie'v'es

that the average net tons per wagon will be 8ignifi~antly

~Iigh~r, at 1,500 - 2,000 tonr" , than tht: ~:;t-1TCC: estimate!::>,

which were based on NRZ figures. CFM's claims are

theoretical, however, and will have to be verified on the

ground. At present, with the Limpopo line closed, CFM(S) is

almost certainly well below t,ooO kilometers a day.

The above analysis neglects some important elements. For

example, the rule of thumb average life of a SADCC wagon is

40 years, and by 1990, 665 of CFM's wagons were between 40

and 50 years old. CFM is disregarding the rule, however,

and completely rehabilitating and converting to roller

bearings wagons over 30 years old. These are expected to

have an additional life of forty years. Second, about 2,000

wagons
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are now in need of rehabilitation or scrapping. If all of

these. as well as ~~:)() more a year (the working fleet divided

by ~o years. the ~verage time between major overhauls). are

to be put or kept in service. than CFM must rehabilitate 650

i 1 Y L~ 11 7', ::~ i 9 n i fIe ant 1y m0 ret han t ~;,~ present :3 SO. Wh i 1e t his

b~· rHI means f'·<-::e~ds the national CL-Jpaclty, it will require

()n:li1nl.~atl()rl i:l:-I:] finanr::ing.

In cunclu~;ion, the waqon situation appears to be manageable

but; ib tn rll',·:eIJ of further coordinated study. In particular,

a tru~ picture of the fleet should be developed through a

caret.li invRntory. Such an undertaking would mast naturallY

fall to Denmark, which has an ongoing program for wagon

rct,,:tbiliti.1ti,)n in se'Jt::raJ ~;ADCC countries. Our present

rough analysis indicates that there may be enough wagons

and, if there are not, the fleet can be increased fairly

quickly through rental, rehabilitation and new purcha~e.

This conclusion bears out CFM's conviction that a shortage

of locomotives, not wagons, is the major bottleneck to

increasing the freight hauled by CFM over the next five
years.

The second cumponent of the project, management information,

is an eX~'i:insion of the oric::~inal RRSS monitoring plan to

include detailed indicators of the maintenance and

performance of the locomotives purchased, as well as of the

rest of the dIesel electric fleet. During the preparation

of this supplement, a railways expert reviewed the records

at the shop level and found that detailed performance,

maintenance, and repair records are kept for all

locomotives, but that this information is not being tapped.

He therefore recommended that a simple computerized system

be developed to produce reports for each locomotive. Since
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wi 11 request that trle present lead (management--l-::\/el )

~ontractor investIgate the feasibility of such a plan and

(jt::VF:top a, simple ,::omJ=:u'::er proqram to carry it out. The

(UntrLiLC m,-"y then bt~ Cimendf~d tu i.1-1',: a computer' st.:!ecialist to

manit.air, thr:= ~~!'~~tE~m. produce the r,::ports. and train a CFM

~~t a f f member.

Ttle reports produced wi 11 be u<:;~'·~d t.;" workf',hop management,

including the technical advisors provided by t~le project and

senior CFM staff. They should make it easier to identify

problem areas early and take nece= :ary corrective actions.

Further, these reports will pro"ice a detailed history of

t ~le performance of CF:-' on locl)moti'.,,'e maint~':ni)nce and repair.

D. Management Analysis

fhe purpose of th~ thIrd component of the project,

management analysis, is to lay the groundwork for a more

comprehensive approach to the problem of creating an

economically dnd operationally efficient CFM. This PP

8upplemr:nt budqt=ts $750,000 for two studies of CFM's

mi:H1Ci'.lemF,nt ~,tY:lcture ::snd pT'(,blems. The first stud;.' wClIjld be

ljndL~r i:H1 [l¥'. with a cc·mpany capable of providing experienced

railway personnel. It will build on the extensive

Org~nization and Manpower Study now underway, as well as on

the experience of the management-level TA team in its

efforts to improve financial and maintenance operations.

The present project addresses three important areas of

weakness; maintenance and repair. materials management, and

financial management. Missing are several other critical

areas -- operations, personnel, commercial services, and a

systems approach that brings these elements together for the

whole of CFM.
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USAID envisages a program loosely based on the railroad

reform model prepared by the World Bank for trle Union of

f'1fri.::an Railways (UAI~). The model bases restructuring on
fOljr 'pi3rh';

The ~tr~t~gic pj~n, WhICh rlefines the railroad's purpose

iHld tr':'i:I,j rEdat ir:Jn,:>tolip to quvernment;

responsibilIties of the government and the railroad;

the management plan, which organizes the railroad so that

it ,:an fulfill i.t~3 contract; and

the enabling actions plan, which spells out legislative

~nd other legal ur administrative changes necessary to

perfoTming the contract.

As pointed out in more detail in Section X, Institutional

Analysis Update, CFM has established a general framework for

a 'strategic plan'; it has a mandate to make a profit and

its mai~ purpos~ IS to carry freight (i.e. passenger

~3er \):l (;1::: ~ r:ire st-:~condar y ) . I n add i t ion, ',ome 'enab 1 i n9

act ions' havl:: been t a ken (e. q., CF M ~las been qr ant ed t h(~

authority to raise wages by 100 percent over the national

scale), and a sketchy management structure has been drawn

up, based on the principle that the three main corridors are

autonomous prdfit centers. The manpower study mentioned

abov~ will provi~e further detailed recommendations on how

CFM should be structured and staffed to carry out its

mandate. This work could form the basis of a more detailed

'management plan.' Finally, CFM is trying to develop a

three-year contract with government. to stipulate

operational and financial targets and define liabilities,

such as duty rates and corporate taxes. USAID believes that

significant external assistance will be needed to complete

this plan.
BEST AVAILACLE eCPY
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The preCIse terms of reference for the initial study

finiHlcPcl undeT" this supplement must await the presentation

of the l.,r,::!i:'HllzatUJn and MiHlpower paper to CFM in June.

filJw("),'~r, "~,rlnp.x H, the Institutional Analysis Update,

'~u'dqe~:;t: that 1]',1",,""all refurm of CFM ,:-:hould be ba:-::'p.cf on trH;:

f, J ! 1;JW j nq ,,:: 1emt'~nt :3:

1) Ph)"c,j"i:11 bF:~r:'':-:lI21~·i.un 'Jf ::.:.:ystem SE!qment3

8r:; i T" LJ i1 nd Mapu t" ,:;0 r T" i (jon:; ) ;

j • E:. Naca la,

2) system-wide standards of equipment and operational
p j()(; 1="; oj LJ .. l-:~ ,:; j

3) clearly defined lines of authority and decision-making

responsibility delegated to the lowest feasible level;

4) provision of modern communications and data processing;

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

heavy r~pairs, accounting, and training);

6) th~ 18v~1 of education of the pool of present ~nJ

7) a clRar separation in practice as well ~s theory betwe~n

CFM and the Ministry of Transport;

8) improved techniques for controlling the movement of

locomotives and wagons; and,

9) commercial selling of railroad services to industry and

trade.

In addition, the USAID study will identify areas where the

railroad should contract out or divest.
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Most or the above questions are the subjects of study by one
or more donors, but no agreement on an overall approach yet
~.-~xi~~s. rhis is nCJr: f:,Urpri~3in9 cli t,jerl th~~ d(:?ter"ieJratie)rl of

Infrastructure ancl equipment, trw: WaT, and the line clusures
.. -.- the (;ompp.llinq urqency of thest;: problems has taken

preced~nce over lonqer term institutional questions. The

other important factor is that the Ministry of Transport

itself undertook a restructurIng of CFM in 1988 and 198?;

this led to eFM being spun off from the Ministry and to the

establishment of a spare but sound legal and organizational

structure for the management o~ the railways and ports.

UM understands that the first step, the acceptiH"lCE: (If a

clear division between eFM and the civil service and the

priority of the commercial over public service functions, is

not enough, and envisages a contract with Government based

on sound strategic and contract plans that will cover

finances (including tax liabilities), staffing, operations,

social service commitments, and other areas that involve

public pediey vis-a'-vis trle railroad. To produce either the

:.:;tra-::eqic l='lan or cuntract in sufficient detail iG. hCil.Je',,'€~r,

b(~,.c,"d the preSt~nt 1:~api:1hilities of CFM, because thuse fe"'J

~blR to do su are simplY too bu&y and the knowledge b~se is

too narrow. External resourc~s will be required both to

define areas of mutual concern to the GOM and CFM and

clearly state joint policy on them (the strategic plan) and

to chart a course of action over the next three to five

years (the contract plan). (See Section XII, the

Institutional Analysis Update, for a fuller discussion of

CFM's current legal status and authorities.)

The initial IQC study will have to examine not onlY what

other donors are presently doing, but what they plan, and

what vision they have of CFM's future. If a project results

from the study, then it will have to embrace ongoing donor

programs in several areas and bring together assistance in

many different subsectors.
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Most (I:' CFM's senio, ~,taff have been with the ,ailroad since

befrJn-: independence, and are well awa,e that it is not

fl..1nc:tj'A,ing p,ope,lY and needs substantIal assistance and

'eform. While the,e will be a,Ras of conflict between

indl\;jjl..ldl. cr corp,)(atf.: inter'3st~3 and efficiency, CFM i~nd

the l~jClM hc3ve both demonstratt::d (!ljer trle past· few years that

th~y ar~ committed tu fundamental reform and recognize its

bt::f1t. f j :::;. eFt-t, becuuse of Mozambi '·lue' s i nf'i:.tst ,Ilet urs and

geogrCiphy is an int~rnationCil rathe, than a domestlc rail

serv] ce. Lind can be a majo, suurce of foreign exchange if

run well in times of peace. Now, however, a combination of

external p,oblems and internal inefficiencies is absorbing

both the potential profit and several million dollars a year

in i.10M funds (presently p'l'"Dvided by the ncm-renewi"il of

capital stock. by donors in the form of capital equipment

and TA, and by modest subsidies from the GOM).

The results of this first study, for which $225,000 is

budgeted, will inform the design of an overall program to

restructure CFM. This supplement budgets an additional

$525,000 fOT this purpose.

E. Project Management

U5AID's RRSS management team consists of a direct hire

engineer (scheduled to arrive in Maputo in September, 1990),

and a project management office with a PSC project manager

and a TeN PSC engineer as well as support staff. This core

group draws on legal and contracting services from

USAID/Swaziland and RCMO assistance from REDSO/ESA. USAID's

USDH eMO provides advice and assistance as needed.

As described below in the procurement plan, most contracting

will be undertaken under host country procedures by the CFM

Purchasing and Supplies department, assisted by

USAID/Mozambique, the RCMO and the RLA.
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The locomotive purchase and subsequent monitoring can be
performed llnder p,esent administrative arranqements. The

man~gement analysis contract will Initially be under an [QC

and wIll ~lso not require any additional assistance. If a

ma.Jor m~l<J project ck:~:,ign is contemplated following this

Initial study, than ~dditional project development.

e:onumics. and possi~ly human resources support will be

~~eJed for a~veral months. It is expe~ted th~t this

C::'::i~;istarll>:: wi 11 be pyo\,.>ided by REDSO/[S(,. short-term

cantracts. USAID/Harar~, and possibly AID/W. The terms of

reff:Hf:ril,:e wlll be prepared and in-country support wi 11 be

provided by the present RRSS office.

USAID does not y'equire any further long-term direct hire or

project-funded support to manage the RRSS project as

amended. This supplement does, however, budget additional

funds foY the two PSC positions to extend them from their

present termination dates (September 1992 for the US PSC and

January 1993 for the TeN) to September 1994. This will

ensure adequate USAID oversight through the final evaluation

2: :"lc! i:1udi, t; u (" t he project.

F. ~ummary of Inputs and Outputs

The anticipated outputs of the assistance provided under

this project component are:

Ten new locomotives hauling cargo between the ports of

Maputo and/or Beira and bordering SADCC states.

A maintenance tracking system that permits the early

identification of problems for all levels of management.

A comprehensive plan for a systemic approach to CFM's

institutional problems.
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To achieve the output~; list~.:!d above, A.I.D. will finance the

follawinq inputs:

T~n ~ooo horsepower locomotIves.

lwo yRar supply of spare parts for the above.

~:;~:'~"';l:: i d 1 t no h; anu equ i pment needed to ma i nt a i n t he above.,

d s nec:clf~"1.

Dne 1Dca 1- hire l-;omput er' spec 1a list for three years.

~~,urt·-term rf~, ninf~ person months for review of CFM

overall structure.

Short-term fA, ~'2l person-months for desiqn of.

restructuring plan for CFM.

The two project management positions presently funded under

RRSS will he extendud until 1994. The timing of the inputs

and costs are described in more detail below.

G. rmplementat inn Plan

Table 3 on the following page summarizes how the five major

pieces of this PP Supplement (pre-implementation activities,

locomotive procurement, monitoring, management analysis and

contracting for ptoject management services will) be

~ integrated over the life of the project. The current

schedule provides for the locomotives to be delivered in

late 1992 and early 1993. This will occur after two full

years of improved performance monitoring and both of the

management analyses, which will provide additional input

into the placement of the locomotives, as discussed in

section VI-B, above. The second stage of the management
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~53:s:ance. ~~e necessary pr~:ec~ doc~men~at:~r. ~il: ~e

c~~p:e~ec :~r A:~!W revie~ in ~y 1992.

Conc~rrent ~i~h ~he imp:emen~a:ion plan for this P?

3upplement. it :s impor~ant ~o no:e ~hat :he

foreman/techni=~an-leveland management-level :eams will

arrive in Mozambique in April and June. 1990, respectively.

This ~ill provide for over two years of preparation and

upgradina of m:intenance skills in Maputo before the arrival

of the new locomotives should they be based in Maputo. In

the event that the locomotives are placed in Beira,

technical advisors funded by Spain (under the Beira

Tran!port Corridor Project) will have provided three year! ~

of technical a~slstance in 3upport of maintenance and repair

capacity. The arrival of OSAID·s manaaement-level technical

assistance team in June will allow the team to cooperate

fully with those selected to complete the manalement

analy!is.
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VII. FINANCIAL PLAN

P,. (lhliqations

Because the project proposes tu pUTch~3e all ten locomotives

at 1-.f~U';, U"H;: costs of thh.; PP supplement die front-loaded.

In (Jrrjf~r ~,. i~:·;;I..~ the locomuti.,/E; tender (as well as to

purchase the complementary t:ect1nical a';;sistancp., spare

parts, and tools and equipment) approximately $17 million

should be obligatE:d in FY 1'l''10. If fundG were incrementally

ob~ iqated, t ~'t:'re IS a UUOLl possibility that the successful

b i (kk:r wuu J. ,j not proqr" am product i on and de 1 i very of the

second lot (unfunded ~t the time of the initial award) until

St'l.',:~r.:il month~'3 t<:', i".i ).'ear after the first lot.

In addition, the first study of CFM's management, budgeted

at $250,000, should t.:ike place relatively early in the

proJect, since it will be most effective if it follows

closely the June completion of the world Bank management

<;tudy.

Since only $3 million of the $20 million obligation will be

committed after the end of CY 1990, the entire amount should

be obligated in FY 1990.

8. Financial Tables

Table 4 below summarizes A.I.D.'s contribution to this

project supplement. Table 5 provides more detail by Fiscal

Year.
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Table 4

Summary of Use 0: AID Funds ($000)

i. Locomot.i ves

ii. Spare Part.s

iii. Tools and Equipment.

iv. Technical Assistance

v. Audit and Evaluation

vi. Contingency

Total

15.000

1.500

250

1, 584

100

1,566

20,000



TABLE 5 AID KXPENDITURKS BY YEAR

1990 1991 1992 1993 1994 TOTAL

TECHNICAL ASSISTANCK
Computer Specialist 0 50 52 55 58 215
Short-term 250 649 0 0 0 899
PSC Project Manager 0 0 30 150 130 310
Local-hire PSC 0 0 67 70 53 190
SUBTOTAL 250 699 149 275 241 1,614

COMMODITIES
Locomotives 0 8,000 7,000 0 0 15,000
Tools and equipment 0 250 0 0 0 250
Spare Parts (two-years) 0 1,500 0 0 0 1,500
SUBTOTAL 0 9,750 7,000 0 0 16,750

01
r")

EVALUATION/AUDIT 50 50 100
SUBTOTAL 250 10.449 7,199 275 291 18,464
CONTINGENCY 1,536

TOTAL 20,000
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C. Cost Estimates

The detailed financial plan by calendar year by

accrued e)(pen{jjturc·~s IS presented in Table 5 on the

~:·r cced 1 no page.

fhe estim~te of t~e maJo~ cost item. locomotives, is

!:'cEiL:d ':In trk: T~~Zi;f<I" P1'".:>cureml:~nt (li.H·~er lo,::omot ives

iit $], ~/)C), .:)()()) arid t: ~I'::. ':;t::pt ember, 1989 purchase,

fundc~d b; Japan of fi\"~ GE lJ20C locomotives at a unit

cost of $1,454,600 per unit. This price was also

'.'at i.e! Fr·f order'~ pl.ac~,:j up to Marcrl 19'iO.

The two-·-year estimate for spares and for tools and

equipment is also Lased on rAZARA costs. The audit

and evaluation line it~ms will cover one additional

evaluatiun of lty;,)mot ive performance (apprnximat'ely

$50,000), a second audit ($15.000). and possible

additIonal costs of the presently planned evaluations

and non-federal audit. TA costs were based on

present costs to the project, plus inflation. The

TeN P::;C and trle ,..:ompllter spec.ialist are ICJcal hIres.

Since the above costs are based on recent contracts

for identical services or commodities. it is very

unlikely that any line item will increase in cost by

more than 10 percent. The contingency. which covers

all line items. is therefore adequate at 8 percent.

VIII. PROCUREMENT PLAN

A. Procurement List & Budget:

BEST AVAILABLE copy
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The PToject will finance the following commodities and
~; ~~ r viee s :

Table 6:

Item

10 DE Locomotives,
~,OOO nOf5epower

TA for specificatIon
review

Inspection Services, CFM
vis i t

Tools and equipment for
1Clcomot i ',1es"

Two-year supply of spare
parts

TA -- Nine person month
review cf CFM

TA -- Follow-on to above,
design cf restructuring
plan

Implementation
Method

He Contract

A. I .D. IQC

A.I.D. Contract

HC Contract

HC Contract

A.I.D. IQC

A. I .0. Contract

Financing
Method

Direct L/Comm

Contract

Contract

Direct L/Comm

Direct L/Comm

Work Order

Contract

Estimated
Cost ($000)

15,000

124

250

1.500

2:5

525

~.

Local-hire PSC engineer

US-hire PSC Project
Manager

Computer 5pecialist

Evaluation/Audit

Subtotal

Contingency

TOTAL

A.I.D. Contract Contract 190

A. [ .D. Contract Contract 310

A. I •D. or HCC Contract 215
Contract
A.I.D. IOC or Contract or 100
Contract work order

18,474

1,536

20,000

.. Since the Project has already financed sufficient GE special tools and

testing equipment to meet CFM's needs for the term of the Project, and

since CFM has commissioned 113 GE Diesel Electric locomotives over the

past 22 years (see Annex D), the procurement of the special tools and

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

Thf~ Rf~C-liLlfl;.':d Commodlty Mana'-lr::ment Clfficer has examined the

',-.1Pi:sLilltl,:: .)f the '1ozambiquc: F~ailwi:1Y~3 to implement the

r~>lHch;:i::~f,~; rF:quired ::.~~ the project and has dete:mlned that.

with i.1~4·rj)prii:it.e inl:·'.lt .J.nd a:,sistiHlce, CFM 18 capable of

cl'lnducti nq the vr (.leLl r ement u f 1OCClmot i ves, j ocomot i VI? .spa r e

pi.1.rts i.lr"l t~ll':: ~~Ijeclal tuols and e':Juipment in i:1.::cordance wlth

Uk~ (JUidLdin"'S~~.I.c. I-IB 11 Chap1:er' 3. Sufficient tecrmical

expert iSH will be available to ensure the success of the

prc,curE:mt-mt. Short-term TA (probably under an AID/W IQC for

engineering services) to review and fin~lize the technical

sr-,ecifications for the locomotives and;pare parts will be

f1nanced by the Project. A full-time PSC contract manager

with 8 years A.I .D. experi~nce and a TCN (Portuguese) engineer

with over 15 years of experience working on railways in

Southern Africa are already under full-time contract for the

Project. In addition, a USDH engineer is to be assigned to

Maputo in September 1990 and a USDH commodity management

officer is on the staff of the USALD. Lastly. regional

commodity management and region~l legal services are available

f r rJm ~~E[:~;fJ/E;~(1 i:tnd from U~;;A I[)/~3wa z i Iand. r esr,t':c t .l ve I y . It

should also be noted that during the last year, CFM has, under

A.I.O. financing, successfully purchased spare parts, special

tools and testing equipment and technical assistance using HCC

On August 4, 1989, the USAID Director, on the recommendation

of the USAID/Swaziland Controller, approved the use of host

country contracting procedures for the purchase of most of the

commodities financed under RRSS. This approval was given with

the understanding that there would be substantial USAID

involvement in the procurement procedures and adequate

technical assistance available. Since then, CFM has purchased

approximately $5 million in commodities and contracted far
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$4.2 million of services. USAID is confident that CFM, with

the levels of A.I.D. involvement and technical assistance now

Flanned, ~s capable of purchasing the locomotives, spare

parts, and ~ools and equipment financed by this amendment.

T~e decision ~o use host country contracting for the

locomotive procurement to be financed by the project is also

based upon A.I.~.·s recent experience in Tanzania with the

TAZARA Project where use of a HCC for a similar procurement

nc~ only resulted in a close working relationship between

TAZARA. the USAID and the regional officers who

advised/assisted with implementation of the Project but also

proved a cost effective purchasing mechanism. The CFM Officer

in charge of procurement for the Project will be the Railway's

Director of Procurement and Supplies. He will be assisted by

the engineering and legal staff of CFM, and by three technical

advisors funded by the project. The Director of Procurement

and Supplies will, with the assistance of the REDSO/RCMO and

the Swaziland RLA, be responsible for preparation of the

solicitation document including the technical specifications.

evaluation of responses from potential suppliers and for the

preliminary approval of the award to the contractor on beha~f

of the CFM. The General Manager of the CFM. after A.I.D.

review and concurrence. will make final contract awards. The

CFM Director of Procurement and Supplies will also be

responsible for receipt and inventory of all items financed by

the project and for issuance of receiving reports to U5AID.

C. Procurement Procedures:

A single Tender Document will be used to procure the

locomotives, locomotive spare parts and the long-term

technical assistance related to the operation and maintenance

of the locomotives. This request for proposals, building on

A.I.D."s recent experience with financing a similar package of

locomotives, spare parts and technical assistance for TAZARA
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will be a ~wo-step procurement process, with negotiation on

technical and contractual aspects of the proposed contract

followed by a price quotation with award made to the lowe=~

priced offeror. Potential offerors will first be asked to

submit technical proposals, without price information. in

response to the technical specifications and terms and

conditions p~blished in the RFP. A pre-proposal con1erence

will be held by CFM in Maputo with all interested potential

suppliers. At this conference CFM will hear suggestions for

changes to the proposed contract terms and technical

specifications directly from the potential suppliers.

Prospective suppliers will also have an opportunity to see the

Railway's facilities and to discuss with CFM officials the

training and technical assistance requirements of CFM.

Changes to the proposed contract which result from this

pre-proposal conference and any subsequent negotiations with

the potential suppliers will be made by addenda to the RFP.

Price quotations will then be requested from the potential

suppliers and an award will be made to the lowest responsive

responsible offeror.

For this complex procurement action, technical assistance for

a final review of the specifications prior to publication of

the RFP, to assist CFM with negotiations with prospective

contractors and with the evaluation of the technical proposals

received in response to the RFP will be funded by the project.

An AID/W indefinite quantity contract for engineering services

will probably be used to obtain these services. A technical

services contractor will also be retained to inspect the

testing of the locomotives at the plant of the manufacturer

and the final road test prior to shipment. The Project will

also fund a trip for three CFM officials to the plant of the

manufacturer to witness the final testing of the first

locomotive.
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Included with the new locomotives will be a spare parts

package for scheduled maintenance as recommended by the

manufacturer for a two-year maintenance period. Also included

in the price of the locomotive wi 11 be ~ service manager to
,:)versee t:h,-: initlal start up i:1nd commissioning of the

locum,,:,t I \h:S i fl Mo Z Limtli <JUS as we 11 as to prov i de adv i ce ,

tri3ininq, iHl/:! assistancc~ to CFM std,ff for two years after

de 11'.,/e r y of L he last 1OLomot i ve .

D. Source/Origin

All fundinq for the Project will come from the DFA account

through the Southern Africa Regional Program. Therefore, the

autho~ized sQurce/origin for commodities and commodity related

services is A.I.D. Geographic Code 935. However, since most

of the commodities and commodity-related services to be

financed urldl";:r the Project are al..'ailable in the United States

for export to Mozambique at reasonable cost, the bulk of the

purchases under this amendment will be of u.s.
source/origin/nationality.

E. Shippinq

Bec~u~~ of the volume of project commodities funded under this

Project, USAID/Mozambique wit~ the assistance of the

REDSO/ESA/RCMO will request AID/W MS/OP/TRANS to negotiate

with u.s. Flag shipping lines for a concessional project rate

for all consignments of locomotives. spare parts and special

tools and testing equipment financed under the Project as soon

as possible after the authorization of the Project. If

OP/TRANS is successful in negotiating a reasonable

(competitive with non-U.S. Flag shipping) rate with a u.s.
Flag carrier for this Project. all consignments will be

shipped by u.s. Flag vessel. If OP/COMS is unsuccessful in

obtaining a competitive rate from a u.s. Flag shipping line,

at least 50% of the commodities financed by the project
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shipped in each calendar y~ar will be shipped on U.S. Flag

vessels and the remaining amount of up to 50% of the pquipment

will be shipped on other free world carriers.

F. Mar k 1 ng

,~,: J ''::':luipme.nt financed under" the Pro...:ect must be appropriatel)"

m~rkeJ with ~he A.I.D. handcl~sp s~mDol. Therefore all

"u:i'::itat"lon document~::;. arlel/Clr contracts for equipment or

"uppl ies flnancf.::d llridl;r the Project wi 11 contain a requirement

for the suppliers to appropriately mark the equipment or

supplies prior to shipment.

All contracts for commodities and related services wilJ be

financed by A.I.D. direct letters of commitment. Since

USAID/Mozambique has its own resident controller and a full

time project manager assigned to the Project, sufficient staff

to review invoices from suppliers exists at the U5AID.

H. Cra> Amendment

The locomotives, locomotive spares, and tools and equipment

financed will be purchased directly from the locomotive

manufacturer, which will not be an 8ea) firm. In addition,

much of the TA requires highly specialized institutional

experience with railroads, which is probably not available

from small or disadvantaged businesses.
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Some uf the skilL" required for the follow-on and as yet

undefined structural study of CFM may be available tnruuqh a

6mi.:i11 or disadvanti:i';Jed business. When the terms of reference

art'~ I<:tlCJwn, U~;(-\I[) will (:on.:;ide.r whether it is f"~cldible to

'it:~quire that an !.:Ha) firm b8 subcontr',:wted a pl)rtlon uf the
work.

IX. MONITORING, EVALUATION, AND AUDIT

~t present two evaluations are scheduled for the RRSS project,

for late l<;;<;'J (interim) and late t993 (final). Althou~Jrl the

incnmotivl:ls l,.Jill not arri'-.:e until after the first evaluation,

the terms of reference include a review of the ~erformance of

the dIesel workshops in Betra and Maputo. This review will

assess whethl?r thest~ workshops are capable of maintaininq the

locomotives once they ~rrive and recommending corrective

action where necessary. If it is found at the time of the

evaluation that CFM(C) does not have an adequate maintenance

program, then USAIO may require that the locomotives to be

purchased under RRSS be assigned to CFM(S) even though this

would require transferring other CFM locomotives to CFM(Cl.

In addition to the evaluations. a system for monitoring the

maintenance of CFM(S) locomotives will be designed by

ahart-term consultants under the management-level TA contract

of the present project. The consultants will develup

indicators for tracking the adequacy of maintenance for

locomDtives and establish a simple data entry system based on

the comprehensive records now kept by CFM for all IOGomotives.

A computer analyst will be rlired to maintain the system.

produce reports, and train a CFM staff member. Skilled

analysts can be found in Maputo, although usually from within

the expatriate community. A good syst~m of maintenance

oversight is planned to be introduced to CFM(C) under the

8eira Transport Corridor Project.
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During the final evaluation of the presen~ project. an

~5~essmen~ will be made of the effectiveness of the monitoring

SY2~em and ~he maintena~ce prcgram for the locomotives.

A final evaluation of this component will be performed in late

1984 to determine if CFM has the capacity to continue to

maintain the locomotives after the PACD of December 31. 1994.

The evaluation will also review the historical performance of

the locomotives and assess their impact on revenues and

regional trade.

AI: three evaluations will examine CFM's progress on the

critical indicators of the project's economic viability,

inc:uding backhaul ratios, engine kilometer~ per day, costs

per ton kilometer, and availability rates.

The original project plan scheduled one audit for mid-1993.

Given the significant additional funds made available under

thiE supplement, as well as the extension of the PACD, a

second audit has been scheduled for mid-1994. and the original

audit moved up to late 1992, about a year after the project

technical assistance and commodities arrive in Mozambique.

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

The institutional analysis prepared in 1988, to which the RRSS

project was a response, is still largely valid. Annex H

describes the findings of a U.S. railway expert who inspected

CFM(S). The two major changes since the original project was

designed are 1) CFM's legal status and official mandate were

changed in 1989 and 2) the RITES team of mid-level technicians

is leaving in 1990 rather than 1993.
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1) On Mi'!l' 11, 1989 , the CClunei 1 of Ministers approved a

rF~(")rCJtJrli:'1tl'Jn of the Mini::·:t.ry (if Transport that gave CFM much

,:neijter i1L.ltUrl()my and a marll:!att~ to earn a profit, particularly

,In lnr,~rnat:i.unal tr.:Jffic. !his Charl<:lE: took lel-;Jal effect in

i,"UQU'3 t, 1'l8'jl • As a r esu It, U;-M is n(lW drJ 18 to negot i at e and

~djust lnt~rnat Luna I tarIffs according to market conditIons,

a n cl w i l hI)u t; l nt e r - min L~3 t e ria. I d P l=J r' 0 \" a 1. Nat I ,J ni:i 1 tar iff ;.:; mu s t

sti II be ~pproved by the NatIonal Commission of W~ges and

Pril~;f:'-;' arid I:hi,; c,)d>' is HILi"') tu act on CFM's rt~quests.

DesPlte thi~, CFM r~ceiv~d permIssion for a 5~ percent

increa':3c in rliit ional tariff~. for 1990/1991 (25 percent in

Jilly, lq(~'(), i:Jnd ::: percent in January 1991). In addition, eFM

has be~n yranted the flexibility to offer salaries that exceed

t ht: n;:1 t i O,!;:1 1 sea 1E: b/ UP to 100 per'.:ent.

rhis lp.g~l autonornj From government, while of possible great

future imp':Jrti:1nce, has riot yet been Exploited by CFM for lack

of the management skills and the financial means required to

do so. CFM is pr0ceeding cautiouslY, particularly on wage

incre~5e5, until senior management has a clearer idea of how

to effectively apply the new powers to the problems of running

the rL.dlr'Jad. Th':: next five to ten years should see a qradual

liftinq IJf ttl'; fir'aneial con~traint:. How CFM uses its freedom

uf t1cti,'lrl Wflt:'ln it is ablp. will bt~ critical to its lony-term

development.

CFM is iTI the process of developing a long-term business plan,

which it is hoped will provide the framework for a contract

plan with the GOM. This contract plan will cover costs.

revenues. management goals, taxes. etc. The purpose of the

third component of this project, management analysis, is to

assist CFM in the preparation such a plan.

2) The original project paper determined that the success of

RRSS depended on the continuation of RITES assistance through

1993. For various reasons, particularly the lack of progress
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made by RITES in the transfer of skills to CFM staff, the

t\uwait fUfld decided to t~rmjnate this program in 1990. This

reqUIrE~d a reorientatiLin ir) U~;(,dD's proqram to fInance
mi ci - It-~'.)~, l r,o;; it ion;:, dS we 11 as the mO'l'to) "',en i or ones, a,le! 1ed

t,.:l ;..1 m,J\:lt:~:.t; trimminll t)f the planned serll/j( level lonq-term

iic!"'lS(JT"·, <If tri:1ininq, and ot contingenr::/.

Th(: r'~:'"lli t of these a\jJu~3tments has bef:ln to more or le~3r.;

r t~ ~:' t ',r Ie: : I r,,~ mid 1 'J 8 8 .=; 't: d t U S quo. CF M will s til 1 neecI a 9 rea t

Jeal ot e~patri~te aSsIstance, in line positions as well as

advisor) roles, and in management as well as technical

pm;itic,r,ri, for th(~ foreseeable future. CFM(C) is covered by

the Wurl,J t3ank--I\::~d cunsortium implementing the 8e:ira Corridor

Projr:.:I:;I. MaPLJtu l:; far les8 advanced, and the RITES departure

will It,':s'''''': ~]apf, in se.veral areas (e.g. the commercial,

engineering and operations departments), but the diesel

workshop ~nd financial management areas are receiving.~nough

assistance to operate well in the medium term.

During the design, the option of adding more technical

assistanc~ in senior management positions was considered and

rejectc(j:lT'i the '~lrCJurlL1=' that i'i more compi'I:·:rlt::nsive and

lonl;l .. t'<:rm ~pprl-iach is required. ihe groundwork for such an

approach lS being prepared by the OrganIzation and Manpower

Development study that will be drafted by June. 1990. USAID

will review the results of this effort and follow up with an

assessm8nt of what needs to done over the next five to ten

years to achieve economic and financial efficiency for CFM(S).

At the same time, if critical deficiencies in the day-to-day

functioning of the corridor are discovered. USAID may add one

or two positions to the present contract for mid-level

technicians. by readjusting line items or drawing on

contingency.

It is important that any major new technical assistance effort

proceed with caution and after careful analysis. Senior CFM

BEST AVAILABLE COpy



51

officials are beginning to feel that the myriad donor programs

are not within their control and that some of them may not be

working. For this reason, the present project includes funds

for iHI r)l.lerall assessment of CFM( S) and CFM eli rec~or';ite for

':i:1tf,~ ~<,ID, aft'~r i;hl: I:;uml:,letli)n of the World Bank organi.zation

:"tuCly il;ld the ieturn ,:,f the CF-'M Director Gener'"sf fr'om a

~:olanned ,:;ever.-week '.'l,::it tIl il.S. (ailroads and ports. U~:;AID

Leliev~s that the CAposure this trip will offer to efficient

pr lVcitC: ral !('.C:.l,',;:i \loll J! 1'\(':JvicJF: v.::duabl,:: insi(;jht into how to run

CFM as a com::"7~rci.al 'jenture. While CF,M is o!='en to and firmly

cnmmit~ed to reform, it is important that the development of a

program be ma~ageable and as transparent as possible. This

wlli. rp:quire=cireful coordination with the several other donor

cf: for t s ~Jreser"lt 1y pi arlTled or underway.

XI. SUMMARY OF ANALYSES

The preparation of the Project Paper Supplement required

in-depth economic, financial, and technical analyses, as well

as an UPdate to the original project's institutional analysis.

rh~ economic analysis was divided into two distinct parts, the

~,'(ij if.!ct ion of traffic and the calculat i.::m (If the rate Df

r,:,!I;urn, p(l~sentud St:!t:-L.lrately in Annt::xes C ancl E.

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

Estimates of future traffic determine how many locomotives

need to be purch~sed. The basic approach used in this

analysis was to critically examine and modify traffic

forecasts by SATCC, the Netherlands Economic Institute (NEI),

and CFM. SATCC figures deliberately exclude trade entering

Mozambique from South Africa, its scenarios do not include the

one that now seems to be most likely (all Mozambique'S

international lines except Sena open by 1995), and the

estimates of local traffic are too optimistic to serve as a

solid basis for purchasing locomotive~.

BEST AV/ULACLE COpy
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Whi Ie <:;,;Tr~c t7~st imatp.:· rotal '((·~r:.Jional trade and then

cJi!;trit,utes it. the t\El model is basically distributional.
n·,,; ~;!: l 'C' t udy, p n::pd:- .:;,j for t rl!:= Wor l (j 8i3n k 's Be ira Corr i dor

Pr(),lt~;ct I n::flned e.:irL:er work by RITE:::, and resulted in

·:iub,··;t,-.mtlall:r t,j(lhi~r :raffic fiqures fur 1995 than SATer::. NEI

llu·trlLlltE:(J :;PtlCC'·:; r,-:-;tal tTaffic according to a user

I~Jret"t-:r~::r,cc; much::!. that exclu(jecJ pol it ieal com;iderat ions and

t;~d'lk ir,ll. aCI.:C.IH":t c·dl costs, ini:ludinq por~,r !;;F:r'..'iCf:,

urll::I':rti.11nty, eV:. 1.1:_';';10 's analysis drew heavi Iron this

method l,f distributing traffic. Finally, while CFM does not

intt:rnaJl.y ,k:ri.'.c projectiunf:J, it rlas set as its goai to reach

1781 traffic levels b~ 1995. Given that the commodity mix is

essential II th8 same ~ow a~ then, ~nd assuming that the

security situatiun permits free circulation, this appears to

be a qonc! institutional target. Fur the purposes of this

analy,;is, it i::-; as;,:;um:::d Ulat traffic will reach the 1981

levels by the year 2000. Traffic levels are then interpolated

to 1995. This procedure resulted in more conservative

projections for 1995 than SATce or NEI developed. Any of the

three pr0j~ctlons results in a requirement for locomotiv8s

that is higher th~n t~e expect~d supply.

UuriW:1 t.tlr:: dc;;;i'Jn, lr\teT'.'lewb were conducted with s~dppin'.;l

agents and CFM commercial staff to try to determine if

shippers would respond to the increased availability of

hauling capacity. The principal draw to utilize eFM is the

reduced cost to shippers. As discussed in the Economic

Analysis, Annex C, an average shipper will save 52 percent

because of the shorter distances to Maputo rather than Durban.

It is clear that a major cost of transporting through

Mozambique is the additional transit time and administrative

burden imposed by system inefficiencies. Most models,

including NEI 's, factor some of these costs into their

projections. It is also clear that increased tractive power

will in and of itself reduce the uncertainties that now

BEST AV/\ILABLE COpy
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face users of the Mozambique corridors. USAID believes that

lhe recent increases in traffic (40 percent from 1988 to 1989)

undr::r ,-'ery poor uperational conditions and the overwtlp.lming

(l':')',jrL:i~~lic and fina.ncial L:idvantages uf thE': Mnlambit~l'H~ lines

mi:1i<:i~ L: t:i.grtly prul:Jal:Jle trlat,3hipper~3 will respond as expected

TABLE 7: TOTAL TONS CARRIED BY CFM
1995 AND 2000

L:?9~) ~gOQ

:.J~;;r1 I 0 6 , ~3'} 7 r:; ,735

:::iATCC:
_.,

,44:3 9 ,391,

NEI/ISRD 8,701 N/A

8. Technical Analysis

The technical analysis also has two parts. The first uses the

traffic projections developed in the economic analysis,

traffic mix, and operational factors (line gradient, passing

loop size, seasonal variations in the commodity mix, etc.) to

dete~mine the number of locomotives required by each of CFM's

three international corridors. The second part discusses the

performance characteristics of locomotives and recommends that

CFM purchase additional units of the same general type as

those that now dominate the fleet.

BEST AVAILABLE COpy
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1. Locomotive Requirements

The rluml~l,r ,~!f locDmotj'.;es re.quired ib determined by

two surt;, eJf technicai COn~31(1t:';rot ion; i.:i) the pt"lysical

char~ct~~i~CICS of th~ railro~d and commodities and

h) trle t,:I-ficiency 1)1 trl",~ rallrualj carryin';l the Yoocb.

nl" ph/~~ i ,::a J ,:::; I -?ment. ;.~: <,1 (f: q 1 'v'en <:inc assumed nllt to

Crli.1n',l!:: ,Ill' ir't:! the lift:': "f tt,t': pr(,.jt:~(;t (e'.cept fnr'

t.utal traffic jemand, which rises as described

above). The analysis as~um~s, however, that the RRSS

project will meet its efficienry targets, and that

fleet a~allability will increa~e from its p~esent 55

percent to 75 percent and that locomotive utilization

rates (measured in di~tance covered by available

locomotives) will rise from 51 to over 300 kilometers

a tjlj/ (f~Fr1-::~). Tht? main r.ontributlnq fao::ton; to a

rise in utilization rates ':He the switch to 24-hour

operations and the opening nf the long Nacala and

Limpopo lines. The mudel then calculates the total

r~quir~ment and the expected supply, and concludes

that CFM will have a shortfall of 1~ locomotives by

Table A below summarizes the situation. It shows

that. even including the ten locomotives proposed for

Financing in this PP supplement. CFM ~ill still be 12

locomotives short in 19Q 5.

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

=:FM Huldinq
'H: r mi"i I. (, t :- r i t ion
:;""iupp 1 i ,:~c1 H,:

Japan*
F r tHiC('"

Ci:lrli1L!ii

TOTAL r l,:~et

Requ i r t::ment

DR t' i cit

61

1:"(:.,

117

84 94 104 104

10J 126

12 31

* Except for the Japanese second delivery of three
locomotives the donor contributions are fairly firm.
Japan may also supply adDitional locomotives in 1991
and 1992, but these are uncertain and have not been
included above.

2. Type of locomotive

The basic issue on the t)~e of locomotive is whether

it m~~~~ sense to purchase larger locomotives than

~-,.:w mi.1 k,: up the CFM f ten t (::: 1. 50 hor Si-::pnWi~r GE

U20C'5). The argument for for varying locomotive

size is to achieve better economy of usage across

lines with diff~rent characteristics. On those linea

with a steeper ruling gradient, for ex~mple, it may

make be more economical to use larger locomotives.

The analysis considered this and concluded the

following:

The continued use of vacuum brakes limits the

tonnage that can be pulled to between 1500 and

2000. With double heading on a few short

sections. a 2000 horsepower locomotive meets the

trailing load and operational requirements of all

the CFM 1 i nes .
BEST AV/\/LABLE copy



56

There is a technollJqical threshold between 2000

and 3000 horsepower, and the hlgher power

loco;'l'lnti'-.les n:~quire a hi.(,~her level Df' ':>kill l:Jnd

more complicated maintenance routines.

G L'~'en t hf"j a!:J()ve, CFr1 ~3hou l d ,~21.p 1 t a I i ie on 1 t:.:,

e~peTi8nce of the past JO yeaTS and continue to

r"urcha,::'l'; ~Jorth Amf::~(ican locumotives in the ::000 to

2250 horsepower range.

C. Economic Analysis -- Rate of Return

(Annex E)

The economic analysis calculated the cost savinqs of

shipping through Mozambique rather than to Durban

based on actual long run marginal costs (LRMC) per

ton kilometer CDsts of ~;outh ~1frican Rail ($O.o;:~) and

estimated costs for SADCC railways (so.OS). Critical

assumptIons were:

a) utili:ation rates will rise to 200 kilometers

per day (a conservative figure);

b) availability rates will rise to 75 percent.

c) CFM will achieve an LRMC of $0.05.

If the first two assumptions hold the third almost

certainly will (CFM(S)'s present LRMC is estimated at

$0.056). Based on these assumptions and no other

improvements in operating efficiency, the internal

rate of return was 17.5 percent. The most sensitive

BEsr AVA/LADLE COpy
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factors -- engine kilometers (EKM) per. daY,

availability rates. and percentage of traffic carried

un the Gackhaul -- werA then adjusted and the rates

or re.tlJ'in calculated as ~ihown in Table 9:

T~ble 9: Sensitivity Analysis

Internal Rate of Return
~. Engine kilometers and backhaul rate

f3ac khi'lu i 40%

BackhauJ ]0%

E3ac krli:\1j 1 :'~O't

10.07%

'7' .00%

7 . 'i 1%

EK~l=·<:OO

19.10%

17.54%

15.99%

.EKM=300

~~9 .33%

27.17%

24.99%

The above table sets th~ availability rate at 75%.

Note th~t EKM=l~O approximates the 12 hour day. or no

security improvement. scenario.

b. Availability

lRR

c. LRMC

US cents/ton-km IRP

50%

60%

70%

10.53% 4 25.03%

12.01% 5 17.:)4%

13.44% 5.6 9.32%

14.83~ 7 -1.71%

16.20%

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

at :00.

The sensitivity analysis confirms that the very

conservative base case is robust at 17:5 percent.

The worst case scenario given above. with cost per

ton kilometer at $0.07, is provided by way of

BEST AVAILABLE COpy
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illustration. I:FM's average costs per ton kilometer

for all three corrldors are ~lready well below this

~nd should drop with new line openings, availability

r d t to; j rK' r t~i1 ,3e8, ':Hlc! ..'4 - hou r soper a t i on~; .

D. f·-inanl;ial t1ni'ilY'S1~3

((',nnex F)

-:-hF: finEHlclid iHllil/',J::; t::,<amlTlf~': l~F:r-1( ~~;) tari I-r

=~rllc:t;llff~'~, C!)'-it accounting, c3nd thf.~ financial

be.nefiU=> Dr the locomotives. It found that

significant progress has been made sinc8 1988 in

evaluating CFM's aS~8ts ~nd in gaining the financial

~~tonnml needed to fulfill its commercial mandate.

8ased on present average costs, and assuming some

cost reductions, including the continuation of a

downward trend in staff levels, better wagon

distribution, and improved locomotive utilization,

the analysis project~d that CFM would face a growing

deficit tu 1'/93, and bee}in to make a profit in 1997.

if no additIonal effici~ncy in operation is achieved,

U'lt~ deficit iF' ~'-iqnlflcaTit: If hi'Jh,:r, fJut an oPI~rating

;:-r ,~, fit is st i 11 r'ea 1 i Zf.~cl b-:;';: j Tin i n-;l in 2000. Un t h€~

:'"l:,rf~ll:m eXI;hanl.=Je account. CFM is expected to lose

money only in 1990 and 1991. These calculations are

presented graphically on the next page and in detail

In Annex F.

The analysis made also several recommendations for

Improving tariff setting and cost calculations. This

report, as well as that prepared with SARP financing

in early 1989. will provide valuable background

material to the RRSS financial team arriving in

mid--1'790.
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Projected CFM(S) Revenues and Costs
1989 -- 2000
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XII. COVENANTS

Two covenants will be incluoed in the croJect

agreement amendment. These have been discussed w1th

CFM on several occaSions and USAID 1S satisf1ed that

they Will be agreed to and honorea.

The Grantee agrees to seek USAID concurrence in the

disposition of the locomotives~ and that USAID may

determine the corridor to which they are assigned.

In addition~ the placement of locomotives acquired

during the project from other sources will be made

only after consultation with USAID.

The Grantee agrees to fully participate in and

support a comprehensive review of CFM management and

organization~ and will work with USAID and other

donors to develop and implement a management plan

that addresses the recommendations made in thiS

review.

XIII. 611(.> CERTIFICATION SUMMARY
(ANNEX G)

The 611(e) certification was reviewed and approved by

REDSO Engineering (90 Nairobi 12809)~ and signed by

the USAID/Mozambique Director on May It was

based on the following considerations:

While CFM does not have the resources to maintain

the locomotives without external assistance~ its

capacity will be improved through ongoing donor

training and technical assistance programs~ which

are in part directed specifically at improving
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CFM's capaci~y to maintain and utilize its

locomotives. Examples include: RRSS, which is

providing 15 advisors to the Maputo workshop for

the next three years; France, which pla~s to

provide a locomotive engineer and two ~echnicians

to each of the three corridor centers from 1991 to

1993; Britain. which is providing a workshop chief

to Nacala; a~d Spain. which is providing advisors

to the CFM(C) diesel electric workshop under the

Beira Transport Corridor Project.

USAID and other donors have a long-term commitment

to improving the regional transport system. Since

the Mozambique rail corridors are the key to this

system, it iE reasonable to project that donor

assistance will be forthcoming until CFM is able

to operate efficiently using its own resources.

In addition to the donors mentioned above, the

World Bank, Denmark, Portugal. the EEC, Finland,

Sweden, Japan, Canada, Belgium, the Netherlands.

African Devel~pment Bank, UNDP, and Aus~ria are

expected to ccntinue to assist CFM.

The GOM and CFM are committed to improving CFM's

capacity to maintain and utilize its locomotives.

GOM policy is that CFM will pay for itself. Its

legal structures and the prospect that it can

become a major foreign exchange earner make this a

credible medium-term goal. If CFM's operational

efficiency responds as expected to RRSS and the

other donor programs now in place. CFM will be

making an overall profit by 1997, according to our

financial analysis. Variable costs will be

covered by 1991 (international traffic) and 1995

(local traffic). If CFM administers well the 40

percent of its foreign exchange earnings that it
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re~ains. it will. by the year 2000, be able to pay

for the spares and skilled labor (expatriate and

local) it requires. Until CFM achieves financial

self-sufficiency, ~he shortfall will be covered by

conor assistance. Hozambiq~e's long-term

cependence on foreign aid has been discussed at

several Consultative Group meeting and is analyzed

ir. detail in USAID's Country Program Stra~egic

?lan. The proposed strategy of assisting CFM to

become financially viable while phasing down donor

~ssistance has been generally accepted by the

donor community and by A.I.D.

Given recent positive developments toward a

negotiated peace settlement, the danger of

destruction of locomotives by sabotage is expected

to recede by the ~ime the locomotives are

commissioned in late 1992 or early 1993. If this

does not occur, CFM will armor-plate the

locomotives, as has already been done for some of

~he units on the Beira and Nacala lines. The

~resent cost of this is $30.000 per locomotive;

~~r project locomotives these costs could be borne

by the project.

The project is adding ten units to the existing

fleet of 59 locomotives. CFM is familiar with the

technology and has the basic structure and skills

necessary to maintain such locomotives, although

not at optimal efficiency. While recent

availability and utilization rates have been low,

losses due to negligence or human error are rare.
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8y agreeing to ~nd then meeting some of the

conditions of the Beira -rransport I.Clrrldor

Project, CFM h~H demon~3t rated its Sr:r touS

,"nmmttment to ref(Jrm. These conoltlons include

1:ht'~ i-'romu19at lr:jn uf lel]lSlatlve m(:asures

f~stdL'1 i:,rllnc CFI'1 I~S iJll autDnomous ~ntltY, tariff

a.tlJU!;;tmerlt~", ir"·/L~:·~r;mc;nt criterIa, and efficiency

1mpr O\,.i,,':ment S . n'le end r I~:SU ] t () fan i m: e 11 i qent

r~:frJrm pr':,,:.,ram w,)uld l:J1'~ jj riJi lroad that maintaIns

~nd nppr~tes ita equJ~m~nt effectIvely. USAIO's

3nal)sis indicates that the political will,

prCl'j;~'p.ct for f:xtr:rnal assistance, and oppor-tuni ty

fur prufit WIll cunspire to make CFM effective

within the r,ext tr·":n trJ FifteF-T" )'eCiTS.

BEST AVAILABLE COpy
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?ROJECT ANNEXES

A. 3/G ~~ques~ for Assi~~ance

E. 3ureau Comments on Initial Proposal

C. Economic Analysis -- Traffic Projec~:on~

D. Technical Analysis

E. Economic Analysis, -- Rate of Return

F. Financial Analysis

G. 611(e) Cer~ification

H. Institu~ional Analysis Update

I. Updated Logical Framework
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~1>v1l.1C.l~ CI ..0CA....10U(

DIREC(AO NACIONAL DOS PORTOS E CAMINHOS DE fERRO
C. P . r

L

YOUR EXCELLENCY

THE AMBA~SADOR OF THE UNITED STATES

OF AMERICA

MAP U T 0

.J

Sl.:.~ IlEHR1!'lCIA

ASSl::-'TO:

Sl:A COMUNICA~AO DI

~7/DNPCF-GAB/89

DATA

2/08/19S

'.

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

A priority of 4S n~~ locomotives 1s envisaa~d for 1991, and as can. be
obs~l"'"J~d in the cO!iclusion the calculations were mad~ tak1na in
accou::t a car~ff;.,;l1 aproach or: traffic forecasts, availability of'
locc~~tiv~s, and op~~atior.al efficiency.

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

(i) 5 c;l!r.~ra: ~:ectric locomotives will be funded by Japan (the
d~llve~y t~~e expected is middle 1990)

(ii) the GPRM sent a letter to Caisse Central (France) reQuestina a
80ft loan to purchase lS ALSTHOM locomotives.

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

(1v) CFM is also contlctina Japan throuan the Ministry of
Cooperation for I possible future new lupply.

3 - Takina in consideration the uraent need of new main line diesel
locomotives for CFM, I am request1na Your Excellency of a USA arant to
supply 15 locomotives. This amount 1t il also considered a minimum to
introduce a new type of equipment.

Hiahest Consideration

NATIONAL DIREC~ AND RAILWAYS

BEST AVI\/LAflLE copy F.FERRElRA MENDES
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ACTION I AID"::'"3

. .-. .;,

'-- .loNNEX B
IH Fa 11M! DCM

STATi 11~778/01

L

VZCZCT00409.. ' .. PP RUEHTO
tE RUIHe 14778/01 1002140
ZNR UUUUU ZZB

• P 1021~0Z APR 90
JM SICSTATE WASHDC
TO ~UE3TO/!MEMPASSY MAPUTO PRIORITY 3541
~UrES~/AMEMBASSY ~ARARE PRIORITY 2961
INFO ~~~~NR/AMrMEASS! NAI~OPI F~IO~ITY 8148
RUEHH]/A~!MPASSY MBABANE PRIORITY S310
BT
UNCLAS SECTION 01 or 02 STATE 114778

AIDAC ~AI~OBI rOR REDSo/ESA, MEABANE FOR itA

1.0. 1235€: HIA
TA GS: l.. .
~UrJEC!: MOZA~BIQrE REGIONAL RAIL SYSTEMS SUr~C

(6SU-U2~7) S1BPROJECT AMENDMENT

REl: (A) MAPUTO 00670; (B) 89 MAPUTO 02969

1. 1~:FO'RMAL BPREAU COMMr~TS ON MOZAMBIQUE REGIONAL RAIL
sYsr~~s SUPPORT SU3PROJ£CT A~ENDMtNT PRrFARATIO~

FROPCSAL (P.~! A) fOLLOW I~ PARAGRAPHS 2-4 ]ELOW. SI~CE
~OZAM!IOUt IS SUCH CRITICAL LINK IN THE ~E~IONAL SYSTEM.
!U?EAU FtlIV'S THAT NOW IS THE TIM! TO APPROACH THI
rEVFlO~~tNT ANn STP.!NGTH!NING or crM IN ACOMPREHENSIVE
~A~~F~. WEIlt WE DON'T TP.I~K T~AT THIS WILL EE
CO~PLFTr!Y TdOnGET OUT DURING THE DE~IG~ or THIS
A~ENDHr~T. WE DO EXP!CT THIS EFFORT TO PUT FORTH A PLAN
cr ACTICN wEICH IS CONDITIo~rt TO LOCOMOTIVE
PROC~R!MENT. TO ACFIEVE AN ECONOMICALLY AND
CFEPATIO~ALtY IFFICIENT C?M, A COMPREHENSIVE PLANNING
EXF~CIS" IS Nr,CESSARY. THIS EXERCISE WQUL~ IDENTIFY
ItH't'I'l'tJ"'IONAJ, STRUCT~A.l A~D PHYSICAL PROELEMS;
It:~TI.v A STRATF.~Y AND CCURS~ or ACTION TO REMEDY TaOSE
P~Cr~EMS; ID~NTlrY tXISTI~G SOURCES or u.s. AND OTHE3
rONO~ ASSISTANCE; AND PLAN ~OW TO ADDRESS THE

R!~AI~rEp.. TO ADDRFSS THIS POINT, THE MISSION MAY WISH
TO COHSIr!~ TRAT A PLANNIKG ACTIVITY!! INCLUDED 15 P1R~

or PROJrCT (AMENtME~T) IMPLL~ENTATION.

2. DFliGATION or AUTHORITY NO. 404 REQUIRES THAT THE'
R£~IONAt AA TAKE INTO A~COUNT THE MISSION DIRECTOR'S
cr~TIrICA~ION OF 611(E)." TP.IS AUTHORITY CANNOT !I
R~rEL~GAT!D. TO OPt~ATIONALIZi TRIS THE REVISED PROJECT
PAFE~, INctUDI~G S11(E) C!RTIfICATION. SHOULD !E
Sur.MITTrr. TO AIr-IV TO ~HABLr. us TO PROCESS AN ACTION
~!MORA~DqM fOR THE ACTI~G A1/AF~. A CABLED SUMMARY IS
~O! SUFFICIENT TO SUPPO~T TEIS ACTIOH. TO AVOID
SPl1TTING R~SpaNSI]ILITY FOR PP AMEHDMENT ~EVIEW ANn
APP~CVAt. THF PP '~ENDMt~T SHOULD THERFrORE DE APPROYID
IN AIt/Y. GIV!N AID/W P~RSOHNIL CONSTRAINTS, THAt

1/2 UNCLASSIFIED
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1/2 : UNCL~SSJFIED STAT! 11~778/el·

SUFMISSION SHOULD BE ACCC~PA~IED B! A CONCU~RENCE WITH
TRE 611(E) CERTIFICATION FROM REDSO/ESA OSDB.

~. USA!D/MOZA~]IOUE AN~ SARP/RARARE MAY VISH TO
CONSlr.r~ INCLUrINj IN THIS PP AMENDMENT, NECESSARY FUNrS
I~CR!AS~ FOR COS~ OV~RRUqS or SPARE PARTS TO BE PROCURED
~~rEp. ORIGI~Al PROJECT U~?!LATtD TO THE LOCOMOTIVE
F?cc~p.rME~T, IF TI~ING ON PROVISION OF TECHNICAL
ASSISTANCE PERMITS.

4. TH! FOLLOWINQ QUESTIONS AROSE IN OUR REVIEW OF REf A
ANt SEOULD BE COVE~ED I~ pp AHtNDMtNT:

A. tE~A~r. W~AT AR~ THE DE~AN~ PATTERN CRAN~tS

ASSCC1ATED WITH THE REVISED TRAFFIC ASSESSMENTS? IS
ROUTN~ O! ZIMPADwE COMMODITIES THROUGH SOUTH AFRICA DUE
TO CFM ACK OF LOCOMOTIVES, ClM LACK OF WAGONS,
~A\AGEHr~T PRO]LE~S, OR CIVIL STRIFE AND RESULTANT
U~CE~TAI~T1ES? w~ UNrERSTA~r InYORMALLY FROM WORLD BAHI
S7~pr THAT N~Z DrPENDENCE O~ UP TO 1700 WAGO~S FROM
SOU~E AfRICA PLAYS AN I~PORTANT ROLE IN DECISION TO
~CUT! ~~A~NS ANn COMMO~I~IFS TEP.OU~B DURBAN. SROULD THE
~ISSIO~l CONSID~R MOVIN~ FORWARD VITa CO~PL!MtNT&RY WAGON
PROCVF.!M!NT? IS TEE RElATIONSHIP SO DIRECT ~!T~EEN THE
INC~!ASI IN F~!IGRT T~AFFIC AND HB!D FOR LOCOMOTIVE
Fow~R TEAT A~ EQUAL P!~C!NTAGE INCREASE IS REQ~IRED IN
TV: NU~n!~ OF tOCOMOTIV~S? ~O Tar CONSERVATIVE FIGURES
YO~ TRAFPIC DE~!~D fCR!CASTS or SATCC AND WORLD PANt
STVDI~S tIrFEp. F~OM ONR ANOTa~R? IF SO ~BY? WRAT
ASSUMFTIONS ARE ~ADr ABOUT OTHE~ RAILROAD COMPANY
CAFAC1T1!S AND BOW wILL TRIS AFFECT CfM TRANSPORT DEMAND

rA~A? IN S~ORT, IT APPr.A~S IN PA~A 2~ TSAT Tar CFM WILL
~:~T ITS NRED FOR ~OCOS (APOUT ~7-10S) BY 1;95 WITB OUR
CO~TRI]CTICN, ASSU~ING A 24 EOUR WORKING DAY, BUT THE
FPA WI!L ~r!D TO p~EsrNT ?O~ TFIS ~UMBER WAS ARRIVED AT
AS ~E1L AS DISCU~S TEE OTHER CO~STRAINTS TO AN EFFICIENT
CF~ GFI~'~ION THAT PROVISION OF LOCOS ALONE WILL HOT
SOli? MISSION ALSO MAY WISH TO CONSIDER THE VA~ON

SITUATION IN PPA.

B. ST~!N~TgENING MAINTENANCE ADMINIST!ATION,
MA"AGE~ENT, OPE~ATI0NAl POLICIES AND PROClDURIS TO
INCRFASI !FFICI!NT USI or PHYSICAL CAPACITY. HOW DOES
C!~ MEAS~~~ UP TO CT~I~ RAIL T~A~SPoaT SYSTEMS IN TERMS
OF IMPROVING ITS M!INTEN1Ncr AND RAIL MANAGEMENT
SY~TrM? TFIS QUiSTION ~ELATES TO A CONCE!N THAT OUR
APPROACH TO ClM D!V~LaPM~~T A~D TRANSFOR~ATION MAY !i
TO~ PIECf-MFAL; I.F., M!INT!NANCE AND SPARE PARTS IN
?ff~SE o~r LOCOMOTIVE P~OCURtMENT IN PRASE TWO. WHEN
W1tL W! ~IGI~ ~o WOR~T ABOUT TEl WROL~ RAIL!OAD,
INCLUDING ITS OR~ASIZATI0NAL AND fINANCIAL STRUCTURE,

UNCLASSIFIED
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PE~SONHEL 'UPGRADING, MANAGtMtNT IMPROVEt1J:N'S, UPGRADING
OP~ATIONS, TABRIFF REVISIONS, ETC? VE VONDER AT THIS
TI~r. IF ~ISSIO~ WOULrN'T CAR! TO I~CLUDE ADDITIONAL
rU~DI~G IN T~IS PPA FOR A PLA~NI~~ ACTIVITY TEl EVtHTUAL
OUTPUT OF walCH WOULD ~! TO PRODDCr A COMPRERENSIVI PLAN
FOR T~r OVI~ALL IMP~OVF~~~T or cr~. IN THE MEANTIME THE

• PP A S~OULD ADDRESS THE I SSO!S OUTS IDE TEi SCOP! OF THE
PROJECT AS BEST IT CAN: E.G., YEAT ARE OTHER DONOR
PRO~RA~S PROVIDIN~? ROW ~RE THE LONG TrRM
SV~TAI':A~ILITY Qt:ESTIONS B!ING ADDRESSED (TRAINING,
~lS!G~"'!NT AD~INIST~ATIVE REl'ORMS POLICY DIALOGUI)?
IN T~! E~D, TBt PPA SHOULD LAYOOT A STRATE~Y TO GET A
LONG TERM SUSTAINABLE SOLUTION IN PLACE.

C. TE! PP AMENDME~T'S ANALYSES SHOULD INCLUDE A ]RlEi
DI5CUS~ION OF EO' ~ACRO LEV!L FINANCIAL, ECONOMIC AND
INST!T~TIONAL ENVI~ONMtNT AND POLICIES AFrECT THE
P~OJEC1. TSE ~ISSIO~ ~AT WISH TO INCLUDE SUGGESTICNS
FOP PARAlLFL DIALO~ry. ON ~ANAG!MENT, ADMINISTRATIVE AND
POLICY ACTIO~S TO FACILITATE 05TAININ~ FULL BENEFITS
!~C~ T=E INVEST~iNTS IN I~CREASiD PHYSICAL CAPACITY AT
TEIS TI~r, OR r~DERTAKE TEIS AS rART OF A PLANNING
AC'IIVITY, ABOVE.

D. A~ALYSES OF PROJICT ?ENEF TS. WILL DESIGN TEAM
ASSUME TSAT LEV~L OF SERVICE (PARA 27) REMAIHS CONSTANT

FOR TA~IFr, TRANSIT TIME AND RELIABILITY? 'SOME
SFNSITIVITT ANALTS~S MI~BT BE USEFUL 11 THEY CAN BE
PtRFOR~ED ON A TIM~LY PASIS. If NOT, SOME SHOULD FORM
FA~T OF T1E FUTURE PLANNIN3 ACTIV1TY. ~ILL SHIPPE~S

TA~E TE~ ~IS~ O~ THE SHORT~R CrM ~OUTES RATSER T£A~

SOUTH AFFICA? FISANCIAL ~NALYSES INDICATE TH!Y ~ILL

UNrE~ C~RTAIN CO~DITIO~S RFLATED TO RAILROAD MANAGEMENT
AND CArACITY. BUT, THiS~ SHOULD Bt SPELLED OOT.

F. 'OTEER DONORS. MOZAM~!QU! SYSTEM IS RECEIVING
CONSID!RABLE HFLP FROM DONORS. VHAT ARE DONORS
P~OVIDI?G IH T~~~S OF TECENICAL ASSISTANCE, EQUIPMENT
ANt ~ECijRRENT COSTS FOR R~IL T~A~S!ORT SECTOR AND
FARAtL~L PORT A~D OTHER FACILITIES (BROADLY DEfINED)?

i. PROCUREMENT:

(1) T~r. PP TEAM S~OULD ENSURE THAT T~I pp AMENDMENT
PRCVltIS rULL rI~A~CIN~ lOR ADE~UATE SPARE PARTS JOR THE
LOCOMO!IV~S; THE PROPOS~~ DOLS 2 MILLION LINI ITEM lOR
SPA~!S AND TA COMBINED S!EMS LOV.

(2) RIF. A, PARA 30, STATES THAT THE ReMO VILL PREPARI
THE BltDING DOCUMFHTS. A MAJOR CONCLUSION 0' THE
rSAID/tAR COMMFNTS ON T~! TAZARA PRQCOR!M~NT CONCERNED
TPE I~FO~tANCE or qAVING EXPERT TA (STV EMGINEERS IN
TB~IR CASE) lSSISTIHG AT EV~RT STAGE OT TXE PROCUREMENT
PROCESS, v~ICB WOULD INCLUDF PREPARATION 01 BIDDING
tOCU~IHTATIOH AS V!LL AS ASSISTING THE PURCHASER IN
NEGOTIATIONS. GIVYN THE TECH~ICAL COMPLEXITY 01
LOCQMOTIVF PROCURtMEHT AND THE LIlELIBOOD or SERIOUS

2/2 UNCLASSIfIED
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PROTiSTS ~O "AID/V IF THERE ARE ANT DlrrICULTIES, IT IS
ESSENTIAL THAT THE PROJECT PROVIDE FOR TBI SAMI DIGRE!
or TA I~ THE PROCURE~E~T EER!. (SEE !ID/V COMMENT ON
TP.E LAST SARP PIRS ON THIS POINT.)

(3) THF MISSION S~OULD E~SURE THAT surrICIENT FUNDS ARE
OBLIGAT!D TO covrR THE E~TIRE PROCURE~ENT !Y THt TIM!
THE CONT~ACT WILL BE SIG~E~ IF NOT EARLIER. IT IS
EIGHLY ryNLIIELT THAT A ~A~UPACTURr~ WILt SIGN A CONTRACT
CR CC~Mr~c~ ~ANU!ACTURE PETOR! FINANCI~G IS SECURELY IN
FtACE. WLt T~! PLAN TO OBLIGATE THE SECOND DOLS 10
MILLION IN rT 1991 ACCO~?LISH THIS?

5. ~F ~EGRrT TO INFO~M YOU T~AT BECAUS! OF THE 611(E)
STUATION, THF PP AMENDMENT MUST BE AUTRCRIZED IN
A1D/W. EAGLEBURGER
BT
14778

NNNN
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A1\lNEX C

ECONOMIC ANAL)SIS - TRAFFIC PROJECTIONS

:ne ceterminat10n c+ loccmct1ve reqU1remen~5.

+c:,r tnat 'yE,,:\r. Th1': Anne;" fo-=;_\::es on traf+1c project1ori':: :-':"''-';),_,g-,

Annex D translates th~se trafflC proJect1=~5 into

1ne traff1c prOJEct1ons used 1n this PP amenament are ar w~jate

and 1mprc~ement of the original traffic projections of ~Me

Project Paper which were based on SATCC projections.

of t~e SATCe projections 1S tha~ they do not 1nclude the .arv

s~gr~ficant freignt mOVEments originating in or destineG ~or·

;OU~M Africa. and moving by CFM through Maputo.

1975 the South Afr1can traffic accounted for almost c m1:11on

mEtr~= tons. or almost 60 per cent of traff1C of the CFM.S·

1987. jut now seems to be recover1ng.

The om1SS10n of tne South Afr1can tra~fic was corrected 1~ tne

traf+ic projections used for tne PP amendment based on

lnfcrmation proviced by CFM on the h1storlC trafflc data. These

go back to the year 1973. and oefore the time of transport system

d1sruptions associated with independence. As such. the h1storic

traffic data give a good indication of what the traffic levels

might be after the tran~port corridors reach "normal" levels of

Lltili=ation.
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Discus510ns were als~ hele with CFM officials fam~liar w~tn

h1storic ~raff1c ~atterns. and w1~h changes 1n the tyee and m1X

of commodit1e5 tnat are canc~dates f~r transport by CFM. A

~y~1cal exam~:e cf ~~2nqe 1n ~he m1/ of commoait1es ~s the

r-e::.:l;.'.:e,r;e';~ ':J"" bL.:~.·)· ferro-,=rH-ome Oi-e pr-ooLlo:e':l bv Z1mbabwo;; bv the

c:on=it.:;e~-::.uJ.·Y' Ie":;;": OLtik.'-l +err-o-chr-o(ne alloy. Anotner s1gnific~nt

change ~n tra~~~= ca~tern ~as caused by the exhaust10n. 1n 1974

oi tne 1ron ore ~~n2 ~n Swaziland tnat once to produc3c a mil11cn

rM~~ lest traf~1c. however. ~as been part1211~ been

~'eplaced ~y c~al ~rom new mine5~ graw1ng sugar prOdLtctiQn~ and

~igures 1. ~. 3. and 4 snow the ~istoric fre1gnttraff~c levels

for ~ne years 1973 1985 ana updates of the projections af

traffic levels ~c~ the years 1990. 1995 ana 2000 for the CFM(S).

CFM\L). and CFM(r~) rail lines. and for total traffic. The data

1n the f~gurEs g1ve both nat~onal and ~~ternational trafflc.

Det211ed aata giv1ng tne countries of origin and destinat10n of

the traff1c are presented ~n Table 1.

Passenger traff1c is excluded

oe~ause tne prcJectio~ of locomotiye requirements for pas5enge"

flow of ~etrol2um products by pipeline. Included~ however. ~s

"c,n ,'-211wa'i 9~rv~ce" (ORS) traffic consist.l.r:g of matet-lals needed

by tne railroads for construction and maintenance. ana

transported by serY~ce trains. Tne exact levels of ORS traff~c

are not known~ but during normal years. i.e .• excludlng years

when there is heavy rehabil~tation. ORS is assumed to account for

about 5 per cent of total traffic.

The historic traffic da~a vividly depict the drastic droe in

traffic on all lines starting between 1973 and 1975. For

example. ~n 1973 the CFM carried a total of 17.5 million tons of

international (85 eer cent) and 3.1 million tons of national (15

per cent) freight traffic. The decline halted for a few years
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1972. During tnClt about 6. 7 m~llion tons ( -r~

. " I ~er

per cen t" Df

..::-.

=,,- - - .- _....
~._--_.

'thl.S oec:.:-: effect:

Mozambique aGe other CO~~~-1es w1th a shortage of tra1nee

.:·e~'sof"!nel to .::>perate the t~-:.nSptJr-tsvstem: t:-,e resLll t1n;:;; stea.jy

ceter1arat~cn of rail ana ctner transoort pnysical ~aciI1ties;

~he closwre of tne border cetween Mozambiaue' and Rhcdes1a frem

1976 to 1980; and the attacks from cand1ts or the rail 11nes

~hicn 5e~erelv d1sruptea traffic on the Beira. Goca. and Ressano

Garcia lines. and forced c~csure of the L1mocDo and Nacala :1nes.

~FM(CI wes Gnt? of tne fir~~ lines to recover. ana h2S sno~n ~

steaev 1ncre8se 1n traff1c over the per10d 1984 - 1989. From a

low 0+ =96.000 tons for 1984. the traffic 1nc r eased 5~eadilv to

632.000 tons in 1989. Tne CFM(S) 1S also show1ng improvemeG~.

~rom a level of 2.520.000 tons in 1985 tne t~affic 1ncreasee to

3.043.000 tons in 1989. 7~e CFM(N; l1ne is still uncer

rehabilitation and much of its traff1c at th1S time ~s DRS.

Traffic in Figures 1. 2. ~. and 4 was projected for a scenar10

cased on the +ollow1ng ~ssumptions:

1) By 1995. attacks on all rail lines will have ceased.

This assumption implies that regular 24-hour service will be

possible on the lines by 1995;
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:) All c~rridors ~,~ept poss1blv ~ne Sena I1ne are open by

the year ::O(lI):

3; CFM 5 aff1cien~y w111 have ~een raised so that 1t 15 ab:s

~o com=ete ef~ect~welv w1th the r~ad transcort and tne 5cut~

~~r1can transport system: and

of 21mbabwe wl11 be suffic1ent to nandle tne transit tra+f1C

-fr-OITI Z.a.lr-e • .~~tlTlbi~~ and M;..lawi. In ~dd~tian~ the t'~F,Z lNill

have eno~gh :ract1ve power to tra~sport ltS own considerable

import and exoort traffic.

If one or more of the~~ assumptions are not fulf11led. lt may

take longer than projectea for traffic C~ the CFM sYstem to reacn

the forecas~ traffic levels.

Assumotl0n ~ merits some elaboration. Zimbabwe is located at the

heart of the BADCe region and the NRZ therefore plays a key role

in proYloing accesS to ports for tne lancloc~ec member SADCC

~ountries. as well as Za:re. Even prcc~cts ~rom clstant

t

~ountrles. es~eciall! tne 1ffiPorts of BGr0n~1. Rwanda. and Uganca.

trans~t through Zimbabwe. From June 1~8a to June 1989, tne NRZ

carried 709.000 tons of transit traff1c from otner SADCC

countries. This amounts to 18 per cent of Zaire's. 26 per cent

of Zambia's. and 63 per cent of Malawl S to~al overseas import

and export traffic. In addition. the NRZ carried 3.453~200 tons

of Zimbabwes own import and export traffic. In total~

therefore~ the NRZ provides a very substantial proportion of

traffic that could be diverted through Mozambique ports via CFM.

Analysis has shown that~ even with the openlng of other corridors

such as Nacala and Lobito~ there will be a net gain in transit

traffic through Zimbabwe. Traffic from Malawi will~ of course~

decline because of its easy access to tne sea via the Nacala

line. But the percentage of Zairian and Zambian traffic will

increase.
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~t the same tlme. ~~e N~Z today 15 suffering from lack of

~ractl0n. Th15 is brought about by the fact tna~ the NFZ has too

the =a~ctlons thdt for~eo 1'" '- _.
_11':-.'

pGrc~ase of locQmc:~ves ~rom any w~lling seller - to a~:cw

For the cast three years. tne NFZ na~ oeen

to lambla were wit~drawn last year forcing Zambla to purCMa~e ten

=artunatelv. the l==omotiy~ shortage in Zimbacwe may soon abate.

Tns USAID regional program. under tne World 8ank Ra~lroads II

prOject for Zlmcabwe is planning a project that will provide.

,i.Qj;eLa.lia. 2'.bout :5 main line ·loc(~motives for the l'JatlDnal

hallways of Zimbabwe.

Traffic was proJecc~d for the vea~s 1~90. 1~q5. and :000 bv

country of origin fer each of the three maJor CFM 11nes: CFM(Sl

CFM(C>. and CFM(N). Traffic for tne ~ame yearS was also

projected for national traffic.

CFMIS) - The natioral traffic was projected by continuing tne

average two per cent annual growth manlfestea over the 1985 ­

1989 time period. Traffic from Zimbaowe for the year 1995 was

derived from the S~TCC projection for total traffic through

Mozambique ports, and from information on the split between Belra

(49 per cent) and Maputo <51 per cent) estimated by Netherlands

Economic Instltute (NEI) transport model. This route allocation

model uses generalized transport costs - these costs include

tariffs for rail, port, and sea voyage as well as inventory
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hold1ng cos~s anc costs of losses from soollage and p1lferage ­

to eS~lmate the shl0pers cnoice of route. SA Tee est1mates that.

by 1~95. a total of 1.443.000 metric tons w1l1 cross the

MO=c;,T,bl':lUe bcw,:=er. The Co,llocat.lcn for Map,_.to is therefore .51'

1 .4.1;:: • ':<'0 = 738.5<:;1) tons. :he pt-OJ ec t10n 'T":::lr the ,>,ear ::<::'(1.: ... ~;,=

The c~~ traf~1c experts ~el1eve that the ces~ procedure fo­

prcjec~~ng tne f-elght traf~~c o~ Soutn Afrlca lS to assume that.

oy lS95. tne CFM wlil be able to reestab11sn the 1981 traf~lc

level. This appears to be a rEasonacl~ assumotion. HowevO::'-. to

guarc against an Qver~Y optlmistlc forecast. we decided to move

the date up to the year ::000. Tnus. our projection for the ~ear

=000 fc~ traff1c from or to South Afrlca is 3.023.900 tons. the

levei achlevea bv the CFMCS) in 1981. The traff1c levels ~or the

vears 1990 and 1995 were der1ved using linear interpolatior.

Traff1C for Swaz11and was derived using the same metnod as for

South Africa. Historic traffic data suggest that Botsw~na

traf~1~ w1l1 remain at very low levels.

CFM_(C" - L1i110,;:l,OWE traff1c W,:t,S p"";~Jectec:l '_is,ln,;) the same

Qut11nec above. exceot that the route SpIlt percentage

.1 n :,te a C of • 51 •

Malaw.1 traffic through Beira was assumed to graduallv drop to

zero ~y the year 2000: ~ll Malawi traff~c is assumed to flc~ via

the Nacala and Northern corridor by that year. It should be

Goted that~ as mentioneO above~ the Sena line is not assumsj to

be open to international traffic before the year 2000. Zamb~a

traff~c through Beira is also assumed to drop to zero by tne year

2000 because of the open~ng of the Lobito corridor. By that year

Zambian cargo will move via the Lobito or Tazara rail line.
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CFMINI - The vear 2000 traf~lc level of Malawi is assumeo as the

sum of the 19E1 'tr",f-+=l.C t.'·,rOLtgr, E:elra (458.001) tc,ns) v~a the then

open Sena l.lne and r~ac:ll,". ':":5.1('(' t.ar::;;; whi·:h W,"-5 oe,er",ting

rcnAL TF,-8FFI~ - Total tra++~c was derl'v'e·= a.s the:;;UtTt ,~+ tne

indlV.ldual CGm:~nent:;; for eacn rall Ilne. The annual qrowth rate

-te.'" 1:ot=-.l ar;,j i,.=.tl.cnal tt-·c,-f.l': dl_l~-"-,-;';l the l'-i'1(; - 200(· tHt1e pet-10d

i=: ~'.1 ~!.nlj ,:S.o :'e;-- cent ,.-e~.pectiv21··i. T-~e·=·e '~~':J~Jth t-~.tes ·ar-e noi:.

high CC~s.lder~ng that the galn in tra~fic comes mostly from

~L~~.§,..r·:;; i on +re,:) t. t- -3 of f .1. ': rou t Ed t h ro'_!'::; h :;;,:,,_, t h PI f r i ': '". ~ 2.n d from

c.~.... ij;a-L ~..;at.lon of ·3uppr-eo.:·':E'J denan-:! CF.o.'.cse,j bv d.lst-uptions ':Jf

t. r=-.ns iJO~- t and ...,c t f rom q r-ow t,-, in tr-,e t-eg i.. on.",.i. e.:; ':"P omv • AI so. to

lend perspect1vE. lt should be notec that tne decline in total

and national traffic amounted to 14 and 11 per cent ~espectively

dur1ng the 1981 - 1988 time periOd.

COMPARISON WIT~ OTHER FORECASTS

Table 2 shows projections of traf~ic made bv SATCC and the World

Bank.

ci~fi~L~lty of ~a~.ing forecasts.

projection of SATCC's 9~391~OOO tons compares well wlth U3AIC's

forecast of 9~735.000 tons. But individual estimates d1ffer

substan'tially. In general~ SATce is too low in the1r estimates

of traffic through Maputo - 4.3 mililon tons rather than USAiO's

6.4 million tcn5 because SATCe e~cludes South Africa traffic ­

and too high for traffic 'through Beira - their estimate of 4.1

million tons versus USAID's of 2.4 m1lll.cn tons. SATCC total

traffic for Beira is high because of SATee's high natlonal

traffic estimate -- 3.3'million tons versus USAID's 1.26 million

tons (historic data shows that national traffic through Beira

reached a maximum of 1.8 million tons in 1973). Traffic for

Nacala is consistent in the USAID and SATCe projections.
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Tne Worlo Bank in their Beira corr1dor study uses caS1C SATCC

p~CJect1ons, but makes var10US adjustments 1n traff1c and flows.

!~ general, ~or tne year lq95 (the Bank did net prOJec~ for the

~~~r 2000! their total ~orecast 1S n19M - 8.7 ffi11lio~ ~ons ~s

4.5 mil lien tons.

_52 of tne h1gher projections made by the Worle BanK ~111 tend to

l~crea~e the number of locom~tiYes recuired for the CFM.

BEST AVAILABLE COpy



Figure 1
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Figure 3
Traffic P,.oj«~ - a.,(s)
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Figure 4
Troffir. Projections - CFW TotoI
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APPENDIX D - TECHNICAL ANALYSIS
Determining Mozambique Railways (CFM)

Locomotive Requirements

1.0 The Need for Locornotiyeg

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

1,1 Previous Application of the Model

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

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

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

1 2 Traffic Projections

Traffic projections are the single most important factor within
the model. A direct relationship exists between the traffic
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demand and the number of locomotives required. For instance, a
ten percent increase in freight traffic will result in a
requirement of ten percent more traction power. Depending upon
operating characteristics, this could result in as many as ten
percent more locomotives. Traffic estimates used in this model
are those developed in the Traffic Projections, Annex C.

1,3 Factors Reflecting Operating and System Constraints

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

- Passing loop capacity
- Seasonal variations in traffic
- Loadability of wagons to the theoretical capacity
- Operational efficiency
- Required movement of empty wagons with major traffic flow
- Ratio of average gross to net weight per wagon
- Locomotive availability
- Maximum trailing loads permitted per locomotive

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

Passing loop capacity (Pc) is the maximum number of wagons
limited by the passing loop length (or siding) on the line.
Each line is different. In some cases, two trains may pass each
other only at specified stations or loops.

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

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

Maximum trailing load or tonnage rating (Tr) is the maximum
gross weight the train can assume given the profile
characteristics of the line and other operating constraints.
For the purposes of thi~ analysis, the tractive effort curve of
a General Electric model U20C locomotive with 20% adhesion was
utilized. This factor reflects the combined effort of the
locomotives under traction above (known as a locomotive
consist).
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Surplus loop capacity (SIc) is the ratio of the number of fully
loaded wagons limited by loop capacity to the number of wagons
limited by the tonnage rating. That is:

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

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

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

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

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

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

Af = (Lf)(Slc}(1.0-0a)(1.0-CE)

The value of Af may be greater than 1.0 when SIc is
significantly greater than 1.0. This has the effect of pushing
up the average net load per train since all trains are operating
at maximum trailing load and unconstrained by limitations on the
number of wagons.

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

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

NL = (Tr)(Af)/GF
where

NL < Tr/GF

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

1 4 Passenger and Service Train Be~uirements

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

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

Service trains will always be required to perform the routine
and periodic maintenance of the permanent way. During the
planned rehabilitation programs for all of the major rail
corridors, the numbers of service trains required are
substantially higher. Present requirements for service train
locomotives up through 1992 are: Nacala line, five; Machipanda
line, three; Sena line~ three; Limpopo line, seven; CFM-S
general, four; and CFM-C general, one. This analysis reflects a
declining demand for service trains between 1990 and 1995.

1.5 CEM Locomotiye Requirements

TABLE 1. Summary of CFM Locomotive Requirements

YEAR 1990 1995 2000
----------------------------------------------------------------------------------------------------
Locomotive Requirements Considering:

12 Hour
24 Hour

117
101 126

The complete analysis of CFM locomotive requirements is
presented in TABLE 2.

The analysis is computed on an average daily utilization of
between 15 and 500 kilometers per day for each locomotive
available. By 1995, when 24-hour operation~ will be possible,
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the minimum usage is 300 kilometers per day. Zimbabwe Railways
currently obtains 400 kilometers per locomotive per day. CFM-S
has the worst performance in kilometers per day per locomotive.
This is due to the short lines running into Swaziland and South
Africa where a significant portion of the locomotive day is
spent in terminal time. Performance on the Limpopo, Machipanda
and Nacala lines is limited by the anticipated average running
speed of 25 kilometers per hour. Improvements to the management
and operations will improve this overall performance. In terms
of annual ton-kilometers per locomotive, all of the CFM lines
will perform between 20 and 90 million tons (refer to Figure 3);
as good or better than other railroads in Africa. Recent
figures for Kenya, TAZARA and Zambia are 12, 16 and 26 million
tons annually.



TmIZ. ZI-Iu-ti rile I trlllll 1.111 LOCOIOttrl IIWIIDlITS ISlI.mnlC rIOIICTIOIS

hSlles $(11 Llae clostl Un I,n . en-s m-e en·, m
CO.. UUCII LIIPlIPO rom "ClIP Sill Tnl mil. ..tlU I.IClIKa mil. mil.

-- ~ -. ----_ .. ----. -- ---- --- ........-- .. -........ -- ..................-.- ... __ ..............._......-...-......._---- ---- _...... -----..--......-....... -........_.._--..... _.. ---_ .........._-- -------------_._ ...------
rlllm
CotrUcleals
Loo. Capacll, JS 5t JS Z5 ZI ZI 41 21

Seuoulll' faclo, 1.1 1.1 1.1 1.2 1.2 J.2 U 1.2
Loa••bUIl, faclor .., .., ••• u ••• u U 1.1
Str.lu Loo. (...cUr 1.1 1.1 1.4 1.1 ... ... U J.I
D,tnlhr IlIo..ace zn 2n r 2n In 111 In 2n 1ft
Coaslralle' b,l,

lotelltal 11 11 n n 11 11 11 n
I'jlsllltil faclor

per Tn II Lo•• 1.1, 1.11 I.IJ I.n us U. 1.15 1.12
SII,le/Dedle TruUOI I 2 I 2 1 1 t 1
lull Tnillar 1.oI'Ic:Tm) ISII zm 1111 1141 1411 ISII til T"
"o"flel Load of 1"01 UI 1.41 1.4' 1.41 1.4. 1.41 1.41 1.41
h, lel J.oj4 per Tnl. T" I"S TC3 stT IU IU 4U m
ba..1 lel '''01,.,.l pe,
Tr.il per 11,(1111 101 lou) US l.lI 1.25 1.11 '.2' 1.2' ..., ....
Loco.,U,e l"il••i1ilr 1m ,n en .n en .n III ,n III

ItIS' m m m m m 151 151 151
Imr Dhectloe TuUle (1111101 lel TOIs)

It,. um, umT USJ'4 '.4f4 1.142
IUS 1.Z2ct7 1.444" ulln un •.m
1111 l.UlI! un41 I.mrs I..,. '.414

lode Le.,U (bl Tt .. S34 " . m 351 254 lIS 212
I'uare Sped (IFI)

It,. " 21 .. Z4 II .. II II
"'5 2S 25 Z5 25 n Z5 25 21
2111 n n Z5 15 25 U 25 21

hula, Tilt ("'~e) (~rs)

I'" T.Tt 1.31 51.21 21.42 3U' 21.n .tl4 n.M
I"~ 5.12 T.14 4l.l2 2UI 21.11 21.32 41.21 11.21
ZlII 5.12 1.14 4U2 lUI 11.12 11.31 41.21 1I.l1

Teralll' ~h( ..n IMsl
U-~I' eor' "" I I • • I • • •2e·.0Ir lor' I ItS 5 5 5 5 5 5 5 5

m. S 5 5 5 5 5 5 5
rlell ilr ' $(nlcil'
12-~ar lOr' Itt. I • • I • • I •le-.oar lor' 1m I I 3 J J J 3 3

lttl 1 I 3 3 J J 3 3



TABU 2. 2U.dl r"e 2 en 111I L111 LOCOIOTlJl IIQOIIrnm ISIID TIIrrlC rlOJiCTIOIS

bsuws Stu Lilt closed t~n 199~ enos m·e m·. m
eOUI.ellCli LlmPO TOTAL IIClIP sm TlTI TOTAL lIeALI LltIlKI TOTAL !om

_. ___ .. ___ ..... ___ ...... ___ w __ .. ___ ..... - - ........ ____ ...... ______ ... __ -- ..... ---- .. - ...... ----- ---..-..........................--.. --_ ... ---- .... _- ._ ........ -_ ........................ -. -- --_ .... --_ .. ----
Tan houd l~oars)

12 -~oar lork 1991 2UO 21.11 121.11 41.11 41.11 41.11 lUI 41.11
24-hour lork 1995 IU2 13.14 ~I.TZ 3U' 3U2 ZU2 n.ZI 34.20

7000 IUZ 13.14 50. TZ 3U' 3U2 2U2 SUI 34.21
Tan hond (dl's)
U-~oar lork 1990 LlO 1.11 BI 2.11 2.10 2.11 1.11 2.11
2Hoar lork 1995 1.50 1.54 2.11 1.31 U3 1.11 U. 1.43

2000 1.50 1.54 1.11 1.3. U3 1.11 U. 1.43
TuilS Ptr 0.,
U-kur lork 1991 3.15 UI 1.44 UI 1.11 1.11 UI 1.11
24-~08r lotk 1995 4.14 4.11 2.11 UI 1.01 1.11 1.14 ...1

zm 5_77 U5 3.11 UI 1.11 1.11 UT 1.11
10. of rrtl,ht LocolOthes (bltel
IZ-~oar "rk 1991 3.15 UT T.21 13.12 III III 1.21 ...1
24-klf lork 1m 2.U US BT lUI. 1.11 .... teJ ....

ZOOI 2.IC UZ 1.41 IUZ '.11 I." U. '.11
Tom rlllm r.ocOlomlS
IZ-~olf lork 1991 UB UZ 11.11 ZT II. IT '.11 .... n 2.13 .... 2 51
Z4 -~oar lork IllS 3.Z1 5.11 T.13 IT 24.n 1.11 I." 24 Ii. IT .... Ii 4T

ZOOO UZ 1.1, 11.21 Z3 35.1. 1.11 .... 3T 11.33 .... II 11
......... _....... --_ .. -.... ----_ .. -......--_ .... -........ -... ---- .... -.. --------- .... ---- ..... ---_......------- ------- ... -" . __ .. -- ...... -............ _- ... --- ......... __ ..... ----... _-- -- _... ---- ........_--_ ..._._-_ ..-
PlSSIICIi (1m I 1991 Z Z 3 3 I • 4 •1995 Z 2 3 3 3 • 4 I

2100 Z 2 3 ] 3 • 4 I
TOm PASSIICII LOCORomlS 1990 U3 3.33 5.11 12 5." 1.11 '.11 UT '.11 T 24

1m UT UT 4.11 I 4.11 4.11 1.11 UJ UJ T 24
2001 2.51 UT U. • u. u. .... UJ UJ T 24

-.. ---~ .... -~. --......... - ....--...... --_ .. - .. -_.. -- -_.. --.. _-- ---- -....._-- _.... -_..... --_ .. ---- ---- .......-_.. --_ ... --_. ---.. ---...-..._....-...._.......-.........._.......-..---_......._...-...._..._............-
SIItICI Tlms (Iarel 1191 3 I T 3 3 I , I

1995 I I ] 3 , 3 ] 2
ZOOO I I 3 3 Ii 3 J 2

Tom SIIfICI LOCOIlOTlfIS 1991 BI UT IUT II 5.11 5.01 UT 12 lUI 1.17 12 4Z
1m UT 161 5.11 I 5.00 lIDO 5.01 ZI 5.11 UJ • 35
2000 1.33 1.33 4.11 T 4.01 1.10 4.01 II 4.11 2.&7 T 31

:::::::::: ::::::::::::::::::::::::::::::;.:.:.: ::.:::.:.:.:.:.:.:.: ::::.:.:: :::.:.::: ::::::::::.:.:.:.:.:.::.:.::.:.:.:.::::.::.:.:.: :.:.:::: :::::::::::::::::::::::::::::::::::::::::::

CillO Toms
IZ-~our lork 1990 15 14 ZI Sf 3Z 5 Z 31 II Z 21 lIT
24 -~Oll lork I99Z I 11 IT 34 33 14 5 52 IT 5 21 lIT

199~ I IZ " 31 4~ IZ 4 " ZI • Z5 125



TIlL. 31 - rimed COlPOSItlOI of rrmll en f1eel I. 1n5 ., fear If ac,.hllo.... T"e of LocoIo\he Nft 13/22'"

Jlllliialall.. nUler S\ea S"'\lr .. 181.11..
Strlll haMr C. Is\ CI2.. CUri o u. o 5Ui om or mIL .. 125 II " Z5I '5' IT,
:::::::::::::: :::::= ..................................._....................-. --.._......-..............---_.....................-.__ ..... --------- :::=:::::::::::::::::::::::::::::::::::::::::.......................... -- ........_....... -_ .................... _- ..... _.........-_.--- ..... -- ....-........................._.......
fur of tell 'er, I'" 1tC. 1m 1m 1111 lilt IH. ItII 1m 1155 1m 1m 1'55
"!ler ~Iherfll II I' 2. 25 21 II , J2 • • U 12 ,
SoIree .51 .sa Imll Imll 1mII Imll R h ...I. nc lSI rIC leili. DC

rotU ,IPI 2IS. m. m. 21S. m. 21S' IZII 1211
Traclhe Ifforl (tel 22m 22111 mil 22111 22111 mil I.m I.... 11111 Ism 11511 IIUI nm
Cross lel,U (TolSl " " lZI III III It U It It I' " II! lit
:::::::::::::::::::: ---....-..... _---- .. -- ......_-- ........-..----....--...--.._--_...._...-.._-------------- _... _------ ..--._.... _._.._..........---......-------_...-..-._--_.............. -- .. -- -...... - ... -- -- ..............-..............._........._.............._.........._._ ...........-.........._...- ... __ ....................-..... __ ....._...........-... _.....-......_- ...-............_-_ ...

IJIsUq Flee\ Siu

m-Solu , , IT II lJ , , 41 14 • • • , •
m-teltnl • • , J , I 4 • , • • ,
Cn-Iorl. , , , , 2 4 , • II , ,. I • ,
TOUL , , IT l! II T , 12 21 , , , , •



TIILl 3 • Pr....t COlpoIUlo. of en 'I"t ., f.n or 1~"sUOI ••• ",. of LocoIOU.. lUi 13/15"1

..•

lluel ..I.U.. '·S"'ter Steal auter 1M III.U..
Serlll ....r CI 1st CII.. CI3Ii CI m CI5U CIIl. III TOTIL • US .. " 151 151 111.._.- -- .......... --.---_... .. -_............ -_ ......................................................._.......... --_............................ -_ .......--.---........... --_.._...._- ._........ _..._---_ ......-------_ ....-_ ....-----_.._----..--_ ............... _.........--- ...- --_ ..... -_ .. _..-............................-.... __ ....-..... _................. ---- ............-......_--_ .. -_ .. -_ .._---- ............................. -_ ..........._._..............................-- ..-_ ... ---
fm or lei hery 1m lin lilt 1111 Itli lilt 1111 1111 1155 1.55 1155 1152 1155
h.Mr .ellnre4 II II n Z5 21 II • U t I U U 5
Sotree .Sl .51 IrllU lruU IruU Ir••U II ....... ~ lSi flC lel.lu fII

rOter (IP) m. 2151 1151 1151 USI 2151 1211 ml
Tnetht mort U.) 12111 12111 12111 12m 12m 12m IIUI I"n 11111 ISJlI liS" 21.H nut
Croll 1.lpt ITou) H " 121 III III .. 13 .. It II II 112 lit
:::::::::::::::::::: .- ........ -- .................... -...-...-.... __ ......_----- --_ ..... _- _..-..-.....-- ......----------.-.._-- ..-. .. _... _.._.. _. .....................................-..__._-_ ........--_......-..--.._...-.-.-_..... ---_ ............. __.-_ ... --.........-...._..........._- ....------------ ....-... _- -...---_.-.---------._--_.....-..---------_......----
II1,U.. 'Ieet Slae

m-So.u I n 11 U I I tz It I I I I •
m-Ceotnl I 3 I , • Z I 5 I 3

CR-'orU 3 I Z • 2 12 11 • • -, I •
TOTiL I n II Ie T 2 II D 2 I 5 I J



Appendix D 6 Technical Analysis

2 0 Status of Existing CFM Locomotive Fleet

2,1 Summary of Diesel Electric Fleet

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

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

TABLE 4. Summary of CFM Diesel Electric Locomotive Fleet
Including Planned Procurement

1990 91 92 93 94 95 2000
----------------------------------------------------------------------------------------------------------

107 126

12 30

CFM Holding
Normal Attrition
Supplied By:

Japan
France
Canada
US

TOTAL Fleet

Requirement

Deficit

61

5

66

117

51

66

3
15

84

84

10

94

94 104 104
-9

10

104 104 95

96

96

2,2 Use of Steam for CFM Mainline Traction

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

TABLE 5. Planned Phase-out of Steam Locompotives

YEAR 1990 91 92 93 94 95
----------------------------------------------------------------------------------------

Number In Use
at Year End

17 16 12 7 2 o
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2 3 Availability and Utilization of the Diesel Electric
Fleet

Availability of the Diesel Electric fleet is currently 54
percent. This has remained constant over the past year and is
slightly down from the Regional Rail Systems Support Project
Paper in 1988 of 58 percent. The objective of the Regional
Rail System Support project is to increase the availability to
75 percent by 1992. The project has ord~r~d the first lot of
spare parts and equipment to be delivered to Maputo and Beira
workshops. The project is also in final negotiations for a
long-term technical assistance team to support the
admi~istration and operations of the workshops in Maputo.
Beira workshops are supported by a Spanish technical assistance
team that has been in place for more than a year. Because of
the infusion of spare parts, technical assistance and the
reh3bilitation of the Beira and Maputo workshops currently in
progress under the RRSS project, availability in the diesel
electric locomotive fleet will improve.

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

TABLE 6. Historical Average Locomotive Performance

Daily
kms/loco
in service

(kms)

Daily
hrs/loco
in service

(hours)

monthly
availability

(percent)

Annual
Ton-km
per loco
in use
(millions)

----------------------------------------------------------------------------------------------------------------
1980
CFM-S 171 16 85 14.1

1989
CFM-S 51 6.4 55 9.2
CFM-C 104 9.8 52 21.7
CFM-N 25 3.0 51 2.1

Detailed data for CFM-C and CFM-N not available

3,0 Required OperatiQnal Characteristics Qf CEM LQcomotiyes

3,1 Length of Train is Limited by Vacuum Brakes

Vacuum brakes are the standard for trains operating in
Mozambique and many of the neighboring SADCC States. Due to
inherent limitations of vacuum brake systems, the maximum length
a train can assume is approximately 200 axles. Although NRZ
has operated trains of this length, it requires a high level of
driver skill and experience to avoid damage to couplers and
drawgear delays due to trains separating accidentally. It also
requires a high standard of brake maintenance to achieve the
vacuum necessary at the rear of the train for safe braking. CFM
rules permit maximum trains of 140 axles; this will allow for
trains of 34 wagons plus a brake van.

3.2 CEM TQnnaae Ratinas

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

The trailing load that a locomotive can pull, or tonnage rating
of a locomotive, varies according to the gradient of the track.
The steeper the gradient, the lower the trailing load a
locomotive can pull at a constant speed. The type of locomotive
that is suitable for a given terrain is dependent on the
standard of performance required to be met by the locomotive.
The standards of performance required are frequently of the
following categories:
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l

Maximum axle load of locomotive permissible. This depends
on the standard of track bed, such as base material,
ballast type and depth, and weight and configuration of
rails and sleepers.

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

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

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

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

Minimum required equilibrium speed required.

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

3 3 Horsepwer. Tractive Effort and Tonna~e Ratin~s

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

3,4 The Choice of Locomotives for CEM

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

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

ECONOMIC ANALYSIS-RATE OF RETURN

The PP amendment was designed to provide CFM w1th the additional

traction and technical assistance needed to ensure efficient

operation of the tr~ction. This assistance will help Mozambique

fulfill 1ts role of provid1ng the landlocked SADCC countries with

low cost access to ports.

BENEFITS

With the proJect, CFM's additional tractive capacity will enable

Mozambique's ports to attract its traditional overseas trade from

the SADCC countr1es now forced to travel long distances to South

African ports. The project benefits will be savings in

transport costs resulting from the difference between rail

transport costs over the long South African routes and the

shorter routes through Mozambique. These benefits will accrue to

the region.

Economic benefits will also accrue to Mozambique as a result of

better capacity utiliz~tion of its rail infrastructure. The

higher utilization will lower the long run marginal costs (LRMC)

of the railroad because the fixed costs of permanent way and

physical facilities are shared by more traffic. The technical

assistance proposed by the amendment will also improve the

efficiency of operation of the railroad, thereby producing

further economic benefits.

As shown below, the regional benefits are more than sufficient to

economically justify the investment in locomotives and technical
•assistance proposed by the PP amendment.
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COSTS

Rate of Return

INVESTMENT COSTS - Detailed investment costs for the PP amendment

are g1ven in the Financial Plan section of the PP Supplement. In

tatal~ the project cost is estimated at US$ 20 million. This

includes ten diesel electric (DE) l·::>comotives of appro:<imately

2000 - 2200 traction HP~ technical assistance~ special tools and

testing equipment for the new locomotives~ and a two year supply

of maintenance spare parts for the new locomotives. These costs

are in U.S. dollars, and therefore are an adequate approximation

to economic costs.

COST DIFFERENCE BETWEEN MOZAMBIQUE AND SOUTH AFRICA ROUTES -

There are basically two sets of transport costs: those over the

long ralItes to South African ports, and those over the shorter

routes to the ports of Mozambique. Detailed information on rail

transport costs is difficult to obtain, but these have been

estimated using the llni t cost approach in Reference 1: "Pol icy

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

Allocation and Financial Analysis, Railways"~ presented at the

BADCe Transport Corridors Workshop, Maputo 11 - 14 December,

1989.

Reference 1 derives the long run marginal cost for SADCC

railroads assuming these operate at the efficiency levels

achieved in 1988 by the NRZ railroad system, and for two route

lengths: 500 kilometers and 2000 kilometers. While CFM cannot

achieve the locomotive utilization rates of Zimbabwe's GM fleet,

it can do as well or better in other areas, including NRZ's

performance for non-GM locos. For the 500 km route (about
. .

average for traffic destined for a port in Mozambique, as shown

below) the cost is calculated at about SO.05 per ton-km. For the

2000 km route the cost is estimated at $0.03 dollars per ton-km.

Since the average length of haul on SADCC railways for traffic

going to Durban is only 1202 kilometers (see below), we estimate

the LRMC for that length of haul to be about USS $0.04 per

ton-km.
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The LRMC includes the costs of crew~ fuel~ maintenance (except

fixed cost of ma1ntenance for permanent way), terminal costs, the

variable portion of overhead costs~ and locomotive and wagon

depreciation. Depreciation on permanent way and plant is not

1ncluded in the LRMC.

Costs over the South African portion of the journey for traffic

going to Durban are considerably lower then the costs through

SADCC countr1es. The fully allocated cost (inclUding

ceprec~= :~-~~nent way and iacilitieE. 2GC fixed costs)

for the SATS system are estimated at about $ 0.028 per ton km,

and do not vary much with distance. For SATS, the LRMC is about

70 per cent of the fully allocated cost. LRMC over the SATS

system is therefore about .7 x $0.028 = $0.02 US per ton-km.

Assuming that, on the average, about 35 per cent of the journey

to and from Durban is via the SATS system, the adjusted cost for

the haul to Durban will be .35 x $0.02 + .65 x $0.04 = $0.033 per

tan-km.

If we assume that tariffs in the future will be cost-based and

will therefore approximate or, more likely~ somewhat exceed the

LRMC, the average transport cost per ton over a route to a

Mozambique port will be the average length of haul of 523 kms x

$0.05 = US$ 26.15 per ton. For traffic to Durban, the cost will

be 1202 kms x $0.033"= US$ 39.67 per ton, or almost US$ 14 per

ton more expensive. This calculation shows the marked potential

competitive advantage of the Mozambique ports.

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

calculating the various elements of the economic analysis. The
•weighted average length of haul for traffic going to ports in

Mozambique or to Durban is calculated by dividing the total ton

kms by the total traffic. For example, the total ton-kms if all

international traffic went to Durban is 3,004,000,000 ton-kms per

year. Total international traffic in 1990 is 2,500,000 tons.

The average weighted (by traffic level) length of haul for

transport through Durban is therefore 1202 kilometers. A similar

calculation for Mozambique yields an average length of haul of

523 kilom~tpr~.
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The productivity in terms of net tons per year for a main line

locomotive is calculated using the following assumptions: The

new locomotives are able to achieve~ conserYatively~ 200

kilometers per day per engine in use CEKM/day in use)~ the

trailing load 1S 1150 gross tons Ca weighted average for the 700

tons on the Beira corridor and the 1300 tons for the other

corridors~ a conv~rsion factor of 1.45 to convert from gross to

n~' tons~ 365 days working per year~ locomotive availability of

75 per cent. a 30 per cent backhaul factor (wagons on the return

trip are only 30 per cent loaded)~ a LRMC to Durban ports of US$

$0.033 and to Mozambique ports of US$ $0.05.

Using the above estimates~ the productivity of a locomotive

operating on the Mozambique lines is calculated as CEKM/Day in

use)xCTrailing Load)/CGross/Net Factor)xCDays per

year)x(Utilization)x(1 + Backhaul Factor) x .5 = 21,168,427 net

ton-kms per year. The final multiplier of .5 is used to account

for the round trip. This adds to the conservatism of the

economic analysis since it can be argued that return trips aree

already accounted for by utilizing an average length of haul,

which factors in the total distance covered throughout the year.

The productivity of a locomotive in Mozambique in terms of tons

per year is calculated by dividing the productivity as measured

in ton-kms by the average length of haul, or 21,168,427

ton-kms/523 kms = 54;014 tons per year. This calculation is

conservative in that 523 is the average weighted length of haul

to Mozambique ports including the distance traveled in the SADCC

country or Transvaal, and located outside of Mozambique. If we

included only the distance travelled within Mozambique, the

average weighted length of haul would be slightly smaller. This

would increase the annua1 productivity measured in tons of a

Mozambique locomotive.

From the above it follows that, for every locomotive added to the

CFM, the capacity of the CFM system is expanded by 54~014 tons

per year. The additional locomotive therefore makes it possible

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

BEST AVAILABLE COpy
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port. This diversion will occur because~ as pointed out earlier~

the Mozambique ports have a cost advantage of about USS 14 per

ton.

The.annual economic benef1ts accruing to the region of adding a

locomotive is calculated as {(LRMC to Durbanlx(Average length of

haul to Durban) - (LRMC to Moz. ports)x(Average length of haul

to a Moz. port)}xITons per Loco per year)x.5 = USS 365~240 per

year. The factor of one-half is~ as indicated above~ extremely

conservative~ since the benefits are already based on t~e average

length of haul. The reduction does however, reflect the fact

that the benefits perceived by the shippers will vary, and

probably captures hidden costs. The benefits of using some of

the Mozambique lines now are clear~ yet many shippers are using

Durban or Richards Bay and many will continue to do so. The

factor of one-half is a crude approximation for estimating the

average cost reduction.

The work sheet shows the calculation of the Internal Rate of

Return. The initial investment cost in 1991 is US. 20,000,000.

The time stream of benefits e:{tends for twenty years, and the

annual benefit for the ten locomotives is 10 x the benefit

contributed by one locomotive, or US$ 3,652~401. The IRR works

out to 17.5 per cent.

SENSITIVITY ANALYSIS - The IRR is not sensitive to the traffic

projections. The traffic projections serve only to determine the

need for additional locomotives. The economic analysis assumes

that the additional capacity of each new locomotive will be fully

used to carry traffic that presently is going through Durban.

The benefits of this diversion are a function of the productivity

of each locomotive, and the LRMC of transport by the new

locomotives.

The most sensitive factors affecting the IRR are the EKM/day in

use for the new locomotives (nominally 200 km/day), the

percentage of traffic carried on the backhaul (nominally 30 per

cent>, the availability rate of the locomotives, and the LRMC

over the SADCC routes.
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Increasing the EKM/day in use from 200 to 250 kms/day increases

the IRR to 22.4 per cent. Increasing the backhaul factor from 30

to 40 per cent increases the IRR to 19.1 per cent. And

decreas1ng the LRMC for rail transport through SADCC from $0.05

to $0.045 US cents per ton-km increases the IRR to 21.3 per cent.

It is believed that the nominal values all of these factors

except~ perhaps the LRMC~ are conservative. Should all three of

these assume more realistic levels~ the IRR would increase to

29.8 per cent. In addition~ if the multiplier of one-half is

dropped from the calculation of project benefits~ the IRR under

each scenario the benefits will be significantly higher.
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ANNEX F

.1. PURPOSE

2 Financial Analysis

The purpose of this financial analysis ~s to estimate the

fin~ncial costs and benefits to CFM of the proposed plan to

purchase 10 additional U20-C diesel electric locomotives. In

addition~ this analysis includes an assessment of the capability

of CFM to successfully establish a cost-based tariff system as

part of the process of evolving into a self- sustaining

commercial enterprise~ requiring a minimum of government support.

The emphasis of this analysis is to evaluate existing CFM systems

and to identify a specific program for improvement which could

form a part of a future technical assistance effort.

2. METHODOLOGY

Estimates of the viability of CFM are based on the cost, revenue

and traffic projections over the ten year evaluation period.

These projections include provisions for cost escalation, rate

increases, productivity improvements and changes in routing of

traffic (i.e., greater use made of the Limpopo line for Zimbabwe

traffic).

3. COST ACCOUNTING PRACTICES

3.1 AdequAcy of OAt.

The cost information obtained from the Caminhos de Ferro de

Mocambique was for the total CFM (Sul). Cost data were available

for the estimation of system average values only, as route cost

data or commodity specific information was not available.

A revaluation of assets has since been undertaken by CFM during

the latter part of 1989, for assets as at 31 December 1988. For

each asset the book value was multiplied by a factor specified by
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the Ministry of Finance. The only major assets not yet recorded

on the books of the CFM are the cost of reconstruction works in
progress.

A ~roblem with the asset valuation system is that each anything

valued in excess of Mt 5000 is considered a capital item. This

amount is clearly too low and creates an excessive amount of

effort expended in undertaking a revaluing effort. Another

problem is that assets which have been fully written down~

including many that will eventually have to be replaced~ were not

revalued.

Despite the rather rough approach, the revaluation appears to

provide a reasonable estimate of asset values. For example~ the

annual depreciation amount for each locomotive is US $ 42,000.

Over a 25 year period~ this amounts to just over US $ 1 million.

3.2 Commodity Costing

CFM does not break costs down by commodities, a requirement for

cost based tariff setting~ which sets a range of possible tariffs

between the rail long-term variable costs and the cost of the

competition.

It is possible to roughly estimate commodity specific tariffs

using costs per wagon and dividing by the typical net load of the

commodity. Any additional handling costs for specific

commodities should be identified and added to this movement cost.

For CFM, the calculation is as follows. The 1989 total freight

rail costs for CFM SuI, US $ 13,833,000, are divided by the total

wagon kilometers, 11,422,200. This results in a figure of

US $1.21 per wagon kilometer. The cost per ton kilometer for•
various types of commodities can be estimated by dividing the

wagon cost by the net tons loaded, based on the density of each

commodity. Examples are shown in Table 1.
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TABLE 1 COST PER NET TON KILOMETER

CFM SUL

(US Dollars)

Tons per Wagon

39

30

20

15

10

Cost per Ton Kilometer

.03103

.04033

.04840

.06050

.08067

.12100

These amounts reflect the cost of moving a wago~ over the average

length of haul on CFM Sui. These values should be adjusted

before being applied to future traffic which will likely have

much longer average lengths of haul (with the reopening of the

Limpopo line).

While this method also ignores unique wagon requirements as well

as the empty return ratio and wagon utilization characteristics

for moving particular commodities~ it does provide a quick

estimation of commodity related costs and could be used for

evaluation of tariff levels.

The other critical element in a cost-based tariff is the cost of

the competition, which for Mozambique is road and South African

rail services. When evaluating these competitive services~ it is

important to consider total distribution costs~ from the

perspective of the user. These costs include. transit time,

delays in terminals, probability of loss and damage to lading,

port tariffs and the general reliability of the route.
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The starting point for tar1ff setting should be the

identification of the range between the rail long-term variable

costs and the cost of the competition. Knowing this range~ and

the relative service quality offered by CFM, a good approximation

of the appropriate level for the tariff can be established for

each commodity.

CFM, in consult.tion with the Netherl.nds Economic Institute, has

already estimated the percent.ge variable for most cost elements.

While these app••r to be reason.bl. estimate. (the percentage

variable of total cost in 63 percent). these percentages should be

verified through statistical testing during the course of future

assistance programs.

4. CFM TARIFF STRUCTURE

The CFM tariff is based on 14 groups of commodities and is

similar to the tariff used by other railways in the southern

African region. Commodities are generally classified according

to value, with high goods (tariff 1) having the highest rate

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

The rates for international traffic are generally developed on

the same basis as the tariffs of the connecting railway. For

example, the tariffs for the Ressano Garcia line follow the same

pattern as the SATS tariff book, the tariff for the Limpopo line

are in accordance with the NRZ tariffs.

These rates historically. have been developed on an ad valorem

basis. Increases have been made generally in accordance with the

increases by connecting railways. No specific studies have been

made for the profitability of individual commodities as a basis

for tariff increases. The tariff for international traffic is

significantly higher than for national traffic and the procedures.

Tor amending these tariffs are quite different.
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In order to amend international tariffs~ only approval from the

Ministry of Transport is presentlY sought~ although it is not ~

legal requirement, and this 1.S nearly automatic. Of course,

there are competitive constraints which dictate the effective

upper limit of increasing international tariffs. Before amending

national tariffs, however, permission from the National Committee

on Wages and Prices is required. Despite the difficulties

_-~~l~ed, CFM has been granted increases of 25 percent in July

1990 and 25 percer, ': :.. " . ;91 .

The average revenue per ton kilometer for 1988 is shown in Table

2.

TABLE 2 CFM AVERAGE REVENUE IN

METECAIS PER TON KILOMETER
(1988>

System

CFM - SUL

InternAtionAl

43.24

NAtionAl

15.00

source: CFM Commercial Department

To Achieve the ;oA1 of coverin; full costs with tAriff•• CFM

should identify commodity-specific costs And improve service so

thAt .i;nificAnt rAte increA.e. CAn be implemented •

•



TABU 3 CFR (S) TIAFFIC PIOJICTIOIS
(t.oDslads of tOBS)

---------
Teu

Traffle Trpe 1988 1989 1990 1991 1992 1993 1994 1995 1995 1991 1998 1999 2010

Toul 2llT 3043.5 3195.1 3524.1 3854 4113.2 4512.4 41e1.1 51&1.4 5411 518... 112'.2 IUD

IltrOIl! 811.5 1115.9 1245.2 1210.1 U.S 1319.9 URI 1359.1 1391.1 teU.5 1451.. Ul.o3 1501.T
Iiteriltroaal 1305.5 1851.5 1150.4 2254.1 255. 2153.3 3151.6 3412.1 3T&C.3 CD5&.5 U41.1 4SC•.• 4133.3

Iltbable 305.3 215.5 221.3 321.5 431.1 533.' 131.1 131.5 121.1 '11.' 1111.1 111.03 1111.3
Soat. Afriea 569.1 mO.I 13R5 1512.4 1510.2 llel 2015.1 2183.1 2351.1 2519.4 UIT.! 2155 3123
SlIzlllad 430.5 350.5 ·311.5 412.1 4CT .1 Cl1.4 515.1 . 549.1 SIC 111.2 552.4 111.1 121

A,era,e lall (iltlolll) 45 41 41 51 II 11 90 101 100 111 111 III 100
fSD le,/toa kI (III) 0.05405 0.05405 0.05405 1.04852 1.04319 0.0311& 1.03233 0.12103 0.02103 8.'2103 0.02103 1.'2103 1.12113
A,erl,e Iial (1IIblb,e) 88 88 18 I1T 255 355 CC4 534 534 534 534 534 534

TABLI 4 CFR (S) TIAFFIC PIOJICTI0lS
(t.ousuds) TOD liloleters
---------

1989 1990 1991 1992 1993 1994 1995 1995 1991 19,. lilt 2111

Total 213694 224312 295182 38CT3D 493011 520043 115218 133511 911133 ITlI.5 1131311 1111511

latiou! 54551 57279 72395 8806D 104272 m032 135970 139110 te2451 145111 141"1 151118
IDterutioaa! 159143 16T093 222116 296570 388745 499011 528318 693851 759383 124.15 IlIcel 155905

Ihblb,e 19052 20002 58322 114832 189535 282428 39435B 442526 491613 531859 511021 535011
Soatb Afr 112693 118325 133091 te1l58 152624 111390 192114 2059Cl 221107 235414 251240 255124
SIUllllld 2T398 28T66 31373 33980 36585 39193 41115 CC38C 45983 49582 52112 SCT9.

---------
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4.2 Cost Alloc~tion

7 Fi".ancial Analysis

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

Allocation between the railways and ports;

Allocation of the railway portion between passenger and

freight services.

In neither of these sitLtations has a comprehensive study been

conducted to develop a sound basis for allocation.

The costs within the CFM accounting system are combined for both

the railways and the ports. While some cost items can be

directly attributed to railways or ports~ common costs must be

allocated. CFM presently allocates 65 percent oi common costs to

the railways and 35 percent to the ports. This allocation

requires empirical confirmation.

The railway costs are further allocated between passenger (30

percent) and freight (70 percent) services. While a detailed

study could not be undertaken by the study team, this

distribution appears to attribute too large a proportion of costs

to passenger services, which are limited to mixed trains and

periurban areas.

As noted above, costs are also not allocated among commodities.

In order to develop a sound costing system for the purpose of

evaluating and establishing tariff levels, an extensive and

complex system need not be developed. What is needed is a

reasonable estimate of w~at costs to allocate to what e:<isting

account. This should be based on a series of special studies of

the major service areas (port/rail, passenger/freight). Once

completed the percentages could be updated easily until a major

change in the mix occurred. This system could be a PC - based

system~ using commonly understood computer software packages.

Such systems have been successfully undertaken and implemented in

other African countries.
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Future technical assistance should also include c~p.bility within

the commercial section, for the specific purpose of liaison with

eXisting clients and potential customers in order to assess

existing market share and to develop marketing plans for

expansion of CFM's share.

5. CFM EFFICIENCY IMPROVEMENTS

Improvement in several areas of CFM have been identified .nd cost

s.vings quantified. These cost savings have been incorporated in

CFM c.sh flow .n.lysis, .5 described further in this section.

5.1 Wagon Hire Savin~s

Based on an investigation of actual costs incurred in 1988, the

net wagon hire payments amounted to nearly Mt 1,642 million, or

14 percent of total costs. The primary reason for this very

large amount is the excessive time spent by SATS wagons on CFM

property. This is due to a combination of factors, inclUding

inadequate mid-level line management in terminals as well as a

shortage of motive power to move wagons in an e:<peditious manner.

There needs to be developed specific routing and movement

instructions, with clear lines of communications and

responsibility, for the expeditious movement of foreign wagons on

the CFM system. With additional motive power on the system, as

well as increased availability of all units, these wagons should

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

The new wagon hire system to be implemented by SATS during 1990

is a two-tier system. A certain number of free days will be

allowed before a much higher wagon hire charge is levied. The
•

CFM should identify a clear action plan to move towards keeping

foreign wagon days on CFM at an absolute minimum, preferably

within the free days limit. The increase of suitable CFM wagons

for movement over foreign railways, mostly by means of

rehabilitation and a higher quality of maintenance, would also

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

Financial Analys~s

For a number of reasons. including lack of managerial discipline~

shortage of spare parts and security restrictions, locomotive

availab~l~ty is only in the region of 58 percent.

With new locomotives~ as well as a more effective maintenance

system dnd better supply of spare parts~ utilization of

locomotives is expected to increase from existing levels of 58

percent to 75 percent. It is likely that the utilization. in

terms of kilometers per day, will also improve with the lifting

of the daylight only travel and with the longer Limpopo line in

full operation, but this has not been included in the savings

calculated below.

~.3 Sta~f Reductions

The CFM is continuing a program of staff reductions, with the

goal of 25~OOO employees from the existing 30~OOO. This 16

percent reduction has been incorporated in the savings projected

for CFM over the analysis period.

The following efficiency improvements have been incorporated in

this financial analysis. Annual savings have been estimated

based on 1988 cost levels:

a continued reduction in sta~f levels ~rom 30,000 to 25,000

over tne next five years. Estimated annual cost savings of

Mt 390 milliona

improved locomotive utilization, from tne eXisting levels of

58 percent to 7~ percent, resulting in tne requirement for

fewer locomotives for a given level of traffic, than would

be necessary witn tne existing fleet. Estimated annual cost

savings of Mt 703 million.
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through strict control of wagon distribution and other

procedures in Maputo terminal, reductions of 75 percent in

the wa~on hire account amounts payable. Estimated annual

cost savings of Mt 1~200 million.

The sum of these annual cost savin~s is Mt 2~930 million. This

amounts to 24.8 percent of the total costs in 1988 CMt 11~798

million). In order to reflect the estimated financial impact of

these effic~ency improvements~ a cumulative efficiency

improvement of 25 percent has been phased in from 1992 through

1996.

6. SCENARIO ANALYSES

6.1 Development of the SpreAd Sh.et Analysis

A projection has been made of CFM traffic, costs and revenues for

a ten year period~ and comparisons were made of the financial

viability with and without the efficiency improvements. Costs~

revenues and traffic figures were taken for 1989 as the base

year. Projections of these amounts were made from 1990 to the

year 2000.

6.1.1 Changes to Traffic Patterns

The following are the changes to existing CFM traffic patterns

incorporated in the analysis:

a gradually increasing average length of haul for national•
traffic from the present 46 kilometer~ (1989) to 100

kilometers, which was the experience in 1980;
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the movement of Zimbabwe traffic is expected to gradually

shift from the Ressano Garcia route to the LLmpopo route~

with total use of the Limpopo route by 1995.

Total tonnages and ton kilometers moved over each route were

based on CFM projections and are shown for each year in Tables .~

and 4 respectively~ on the following page.

Cost and Revenue Incr.&ses

CFM's costs have increased by 34 percent from 1988 to 1989. The

tables use a high estimate of inflation, 35 percent in 1991, 25

percent in 1992 and 20 percent by 1993, but actual cost increases

experienced by CFM are likely to be slightly lower, since 55

percent of CFM's costs are in foreign currency, and are driven by

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

Cost increases at CFM have been assumed to be 30 percent in 1990,

25 percent in 1991, 20 percent in 1992, 15 percent in 1993 and 10

percent thereafter.

Commercial staff at CFM have indicated that the tariff increases

from 5 to 15 percent for international traffic have been approved

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

below:

Percent Increase

Goba

Ressano Garcia

Limpopo

National traffic

5

10

15

56
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For the years beyond 1990. the rates for international traffic

are assumed to increase at an annual rate of 15 oercent. In

1994~ as the Limpopo line is expected to be near to full

operatlon~ it is expected that the CFM Will have more leverage to

support an increase of 20 percent per year in its international

rates. in the amounts of 20 percent per year.

Increases in rates for national traffic are estimated at be 25

percent in 1991. with annual increases of 15 percent to the year

2000. The increases in national tariffs are expected to be

somewhat greater than those for international traffic in the

early years~ as the cost coverage of international traffic is

greater than for national traffic. Over the long term~ however~

it is likely that lncreases for national traffic will lag behind

those for international goods~ primarily due to pressure from the

government to keep domestic inflation as low as possible.

6.2 Expense and Revenue Projections

Projections of expenses and revenues have been made to reflect

efficiencies within the CFM system~ the increasing traffic

levels~ the changes to routings~ inflation estimates and expected

tariff adjustments. The costs have been expressed on a fully

allocated and long term variable basis. The variability

estimates made by CFM, in consultation with Netherlands Economic

Institute, have been incorporated in this analysis.

The base year has been taken as 1989, and total costs of the

system are shown for that year. Changes in costs from the base

year are quantified using the long term variable cost

coefficients multiplied by the changes in ton kilometers.

Revenue forecasts were made by multiplying the tariff rate for

each route by the annual traffic forecast over each route. The

impact of decreasing yield per ton kilometer has been

incorporated in the greater proportion of Zimbabwe traffic using

the longer Limpopo route, comp.red with the existing routing of

Zimbabwe traffic via Ressano Garcia.
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7. CONCLUSIONS

13 Financ~al Analys~s

Based on the analys~s incorporated in th~s report~ CFM will

cont~nue to operate in a negative profit position until 1997 when

a small surplus will be ach~eved~ continuing to grow as traffic

increases. These results are shown in Table 5.

TABLE

Year

1989

1990
1991
1992
1993
1994

1995
1996
1997
1998
1999
2000

5 CFM SUL PROJECTED FINANCIAL POSITION
(US Doll.rs - thousands)

Surplus
Costs Revenue With Wi thout

Savings Savings

13~833 9~591 -4~242 -4~242

18,545 11~530 -7~015 -7~O15

27~826 17~492 -10~334 -10~334

38,418 25,337 -13~O81 -15 ~ 103
50~536 35,331 -15,205 -20~976

62~829 49,126 -13,703 -25~459

76~844 65,685 -11~159 -32~268

86,751 85,135 -1,616 -- 8-8- .~.(.l, ,~,

11)2~ 195 109~792 7,597 -26~(I87

119,859 140,963 21 ~ 104 -19,270
140 ~ 1).36 180,300 40,264 -6 ~ '=107
163,040 229,559 66,519 11~599

The shortfall during the first eight years will have to be

financed through government subsidies or by refinancing of loan

repayment obligations. This refinancing~ or even total removal

of the obligation to repay loans, while not a desirable method of

encouraging financial discipline within state or parastatal

organizations, is often ~sed by governments to enable their

railways to improve their financial position without the burden

of past debts.
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The last two columns in Tacle 5 shows the surpluses w~th and

w~thout the cost savings to CFM. The Railway is significantly

improved with the effic1encies described~ as the railway is able

to generate a positive surplus four years earlier.

The foreign exchange component of these cash flows has been

calculated in Table 6. The foreign exchange component of CFM

cost is now traffic is all foreign exchange. These same

relationships are projected for future years.

TABLE 6 FOREIGN EXCHANGE CASH FLOWS
CFM SUL

(US Dollars in thousands)

Year Income Expense. Net

1989 8~602 7~6C)8 994
1990 9~991 10~211 -30(1
1991 14 ~ 9.32 15 ~ .304 -372
1992 21 ~ 761) 21 ~ 130 630
199.3 .30 ~ 455 27~795 2~660

1994 42~610 34~556 8~054

1995 57 ~ 193 42~264 14~929

1996 75 ~ 180 47~713 27~467

1997 98,117 56,207 41 ~91(l

1998 127~277 65~922 61 ~ .355
1999 164~262 77~020 87~242

2000 211)~763 89~672 121,091

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

This complex of institutional issues goes beyond the scope of
this analysis and will only be partially solved by the present
F\:RSS proj ec t.



ANNEX G

611(e) Certification

As the officer servlng as the principal representative of t~e

Agency for Internat10nal Development 1n Mozamb1que~ I hereby
c=rt1fy~ based on the considerations listed below. that the
Mozamb1can Government has the financ1al and humdn resources to
effect1velv maintain and ut1lize the locomotives being provided
under this Project Paper Amendment.

While CFM does not have the resources to maintain the
locomotives without external assistance~ its capac1ty will
be improved through ongoing donor training and technical
assistance programs, which are in part directed specifically
at imorov1ng CFM's capacity to maintain and utilize 1tS
locomotives. Examples include: RRSS~ which is provid1ng 15
advisors to the Maputo workshop; France~ wnich plans to
provide a locomotive engineer and two technicians to each of
the three corridor centers from 1991 to 1993; Britain~ which
is prov1ding a workshop chief to Nacala; and Spain~ which is
providing advisors to the CFM(C) diesel electric workshop
under the Beira Transport Corridor Project.

USAID and other donors have a long-term commitment to
1mproving the regional transport system. Since the
Mozambique rail corridors are the key to 'this system~ it"is
reasonable to project that donor assistance will be
forthcoming until CFM is able to operate efficiently using
its own resources. In addition to the donors mentioned
above~ the World Bank~ Denmark, Portugal, the EEC, Finland~

Sweden~ Japan, Canada, Belgium, the Netherlands, African
Development Bank~ UNDP~ and Austria are expected to continue
to assist CFM.

The GOM and CFM are committed to improvi~~ CFM's capacity to
maintain and utilize its locomotives. GOM policy is that
CFM will pay for itself. Its legal structures and the
prospect that it can become a major foreign exchange earner
make this a credible medium-term goal. If CFM's operational
efficiency responds as expected to RRSS and the other donor
programs now in place, CFM will be making an overall profit
by 1997, according to our financial analysis. Variable
costs will be covered by 1991
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Regional Rail SYstems Supcort
i....::).= -:.~ -::: ~.: ~ FOrce Llreonen 't

(:'I,':er-~·:;.tl.Dnal traffic) ~nd 1995 <local traffic). If CFM
'administers well the 40 percent of its fore1gn exchange
earn1ngs that it retains~ it will~ by the ye~r 2000~ be able
to ~av for the spares and skilled labor lexpatr1ate and
localj it requires. Unt11 CFM achieves financial
self-suffic1ency~ the shortfall will be covered by donor
assistance. Mozambique's long-term dependence on foreign
aid has been discussed ~t several Consultative Group
meetings and is anlyzed in detail in USAID's Country
Programs Strategic Plan. The proposed strtategy of
assisting CFM to become financially viable wn11e phasing
down donor assistance has been generally accepted by the
donor community and by A.I.D.

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

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

By agreeing to and then meeting some of the conditions of
the Beira Transport Corridor Project, CFM has demonstrated
its serious commitment to reform. These conditions include
the promulgation of legislative measures establishing CFM as
an autonomous entity, tariff adjustments, investment
criteria, and efficiency improvements. The end result of an
intelligent reform program would be a railroad that
maintains its equipment effectively. USAID's analysis
indicates that the political will~ prospect for external
assistance~ and opportunity for profit will conspire to make
CFM ef~ective w1thin the next ten to fifteen years.

Julius Schlotthauer
Director~ USAID/Mozambique

Date:



':\C;'ION: &Ir-.; I Nro: AMB reM

VZCZCT001'?5
~? RTJE2TC
Dr RJEBN~ 12Ee9 1270E46
ZNP. TJUUUTJ ZZ:!
R ,770346 Z MAY 9"
FM A~EM3ASSY NAIROBI
TO RUEHC/SECSTATE WASRDC 7503
R~~~~B/~ME~BASSY R~R~RE 9795
qr7~!O/A~rM3ASSY MAFUTO 413e
BT
UNCL~S NAIR0,I 12809

A.D~ AII)

C~?ART~tNT FOR AFR/SA

E.'). 1235S: N/A
Srr~JECT: ~OZA~BIQ~E - 611(E) CERTIFICATION FOR RRSS PP
SU?FLF.~~NT, 590-0247

Loe: 146 27:
07 MAY 90 ~855

CN: 61343
CRRG: AIt
DIST: AID

RE~: (~) MAPUTO FAX 90/228, (B) STATE 114778

RE!Se/ENG RASREVI~WEt THE S11{E) C!RTIFIC\TION ANt THE
IN~TITUTIO~AL 'NALYSIS FOR THE SUBJECT PP SUPPLEMENT AND
CONC1P WITq THEIR \SSESSMINT. qEMPSTONE

BT
#2B09

~NNN

UNCLASSIFIEt

.. .- ..

'.', ..

NAIROBI 012609

-_ .....

.. ·-_._---_..



ANNEX H
INSTITUTIONAL ANALYS~3 UPDATE

The following report was prepared by a U.S. railways expert.
It confirms findings of the original PP analysis but also
provides specific suggestions for improvement. This annex
will be used in the preparation of the terms of reference
for the review of CFM's management and structure. It is

divided into two parts; the first reports observations made
during a three-day inspection of CFM facilities and the
second provides an idea both of the magnitude of the

problems facing CFM and a general framework for addressing
the problems. As stated in the body of the PP supplement,
USAID does not have the information required now to address

the overall problems of CFM. This must await the completion
of the Organization and Manpower Development Study, the
arrival of the RRSS senior financial advisor, and the
results of the study proposed for funding under the
supplement.

A. OBSERVATIONS AND COMMENTS, CFM(S)

1. Maintenance Data and Information

Basic data are collected on a comprehensive basis for

all locomotives, major locomotive components and wagons.

These data are recorded and kept manually on card files in
the shops. All maintenance actions are recorded on these

cards as well as serial numbers, date built or rebuilt,

modifications, etc. The amount of data recovered is

tremendous, but not easily retrieved for analysis of

problems. If this information was entered in a computerized

maintenance information system it could be easily sorted to

provide management with statistics on why locomotive
availability is so low and help address what must be changed
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to correct the situation. Like~ise. spare parts inventories
and usage rates are recorded manually at the storehouse. but
there appear to be serious questions on how or if this
information is used to order ne~ spares. There are also

many questions on how, or if, the CFM(C) and CFM(N) are

included in the sy~temwide spare parts purchase plans.

At major repair shops, like Maputo and Beira, the shop

~uperintendent has no control over spare parts inventories
so it is extremely difficult to plan a major overhaul
program for a wagon or locomotive series. If the shop
superintendent is given the responsibility to handle heavy

repairs on a timely basis, then he must have considerable

control over spare parts purchase and inventory control

required for the programs. This should include budget and
funding responsibility.

2. Scrap Equipment

There continue to be mountains of old worn out equipment

within and around the maintenance shops that should be cut

up and sold as scrap. It is occupying valuable space that

can be used more productively for other activities. It also

blocks tracks that can be used for revenue equipment.

3. Yard Tracks

Much investment has and is taking place in rebuilding

the various main line tracks but yard tracks continue to

deteriorate ~ith little if any repairs being done .. A

derailment ~as observed pn one of the frequently used yard

tracks. ~hich totally blocked access to the sugar terminal

and container yard for most of one day. Derailments are

just as costly and disruptive in a yard as on the main line.

Someone must address the problem of poor yard tracks and set

up a program to replace rotted sleepers and broken rails.

Most of the yard tracks use very old and metallurgically

poor 30 kg rail.
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4. Train Operation - Performance Reports

Basic documents are kept in the shops for the

performance of each locomotive. The locomotive driver is

required to fill out a form for each day listing such things

as: Kilometers moved, tonnage hauled, hours and minutes in

service, wagons hauled, set outs enroute (if any), etc.

Maintenance personnel will record such things as; time out

of service, time available but not used, fuel consumed

(liters), etc. These documents are then given to clerks
who file the daily reports by locomotive number and then

manually summarize the information at the end of each

month. Summaries of locomotive classes are then computed

manually. Finally the fleet summaries are manually

developed. The manual calculations provide many

opportunities for transpositions and basic arithmetic

errors, so it is not uncommon to find impossible results;

such as a locomotive putting in more than 24 hours in a day.

These records should be computerized at the first

opportunity in order to provide greater accuracy and more

flexibility in report formats.

5. Train Operation - Scheduling Trains

CFM personnel contact Ports and Border points every day

to project the train requirements for the next two days.

Schedules are prepared two days in advance and drivers

advised of their train departure times. If the projected

traffic does not arrive, trains are cancelled. If more

traffic than anticipated arrives it must wait a day or two

for crews and locomotiv~s to be scheduled. Projections and

schedules are also hindered by poor communications. Not too

much improvement can be expected in this area in the short
term.
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6. Train Operations - Dispatching

The Dispatching Center for the Maputo area was visited.
In colonial times all 3 mainlines were under CTC

(Centralized Traffic Control) operations with all passing
loops being remo~ely controlled. Up to 24 trains per day

were operated on some lines. The eTC systems are now dead

due to lack of maintenance and civil war. Trains are now

controlled by trains orders transmitted by radio to the

appropriate station where they are written up and handed to

~he drivers. The procedures being used appear to follow

accepted practice in the U.S. and are adequate for existing

and anticipated traffic levels.

7. Locomotive Maintenance Procedures

A number of locomotive maintenance log books were

checked in the shops to see what was being done. The log

books contained signed copies of inspection sheets showing

all items checked and notations of any actions taken.

Inspections are made for both electrical and mechanical

systems daily. bi-weekly. monthly. quarterly, annually. etc.

with more and more items being covered by the progressively

more complex inspections. The inspection sheets were being

provided by the locomotive builder and appeared to be overly

conservative. For example, monthly inspections assume about

16.000 kms have been covered; reality is th~t CFM averages

about 3000 kms a month. one fifth of expected. Even under

the projected targeted performance levels most locomotives

will be significantly below the builders' anticipated

figures. The suggested 2, 4 and 8 year overhauls could be

probably be extended to 3, 6 and 12 years without damaging

the locomotive.
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8. First Line Supervision

5 INSTITUTIONAL UPDATE

Throughout the shop and operations complex large numbers

of railroad workers were standing around doing nothing.

Either there is ?o work for them to do or the supervisors

are not causing the work to be done. It would appear that

significant staff reductions can be made without affecting

the performance of the railroad. It would be easier to

supervise a reduced ~t~ff.

B. Asset Management

The new locomotives. rehabilitated maintenance shops,

rebuilt freight wagons and other physical assets being

provided by USAID and other donors must ultimately be

actively and efficientlY managed in order to improve overall

railroad efficiency. Trips were made to the Maputo shops

and operations facilities in order to get a good

understanding of the basic data being captured today and

what, if anything, is being done with it. There was also an

attempt made to assess the basic management structure from

the viewpoint of a modern railroad operation.

Efficient asset management will depend on having the

necessary information and a good clean organization

structure with well defined levels of responsibility and

authority. To this end the CFM system organizational

requirements should be developed from scratch, a study

should be taken to develop the basic CFM organization based

on such things as:
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a. Physical separation of system segments

b. Systemwide standards of equipment and operational

procedures

c. Clearly defined lines of authority and decision

making responsibility delegated to the lowest

feasible level.

d. Provision of modern communications and data

Processing

e. Centralization of certain activities such as:

-
1. Heavy rolling stock maintenance

2. Engineering and capital project planning

3. Finance and accounting, rate making

4. Spare parts procurement and management

5. Employee training classes

f. Existing and future available education levels

g. Separation of CFM from the Transport Ministry

h. Techniques to control and assign movement of

locomotives and wagons

i. Commercial selling of railroad services to industry
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to do all scheduled maintenance on
locomotives.

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

5. CFH defines and begins
a Dr02ram of restructurin2 for

FX and other cost savings
stimulate economic growth

CFH Reports
Project evaluation

TA Reports

Other donors address
constraints on track condition.

Security and policy enviroments
conductive to increased
production and international
trade

Other donors provide a total of
33 new locomotives.

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

Donors help finance restructuring
nroQ'ram.



OUTPUTS

1. Locomotives
rehsbil1tation.

MAGNITUDE

Rehabilitation of 8 GE U20C
locomotives completed.

MEANS OF VERIFICATION

CFM Reports

TA reports

Project evaluation

Site visits

ASSUMPTIONS

Germany and other donors
fully fund most formal training.

Qualified TA can be found.

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

2. Locomotives maintained

3. Maputo workshop
rehabil1tated
and in use.

4. Beira Workshops
rehabilitated and in
use.

Approx. 66 (54 diesel. 12 Inventory records
steam)

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

Diesel workshop completed
and fully equipped with GE testing
and repair equipment. compressor
and generator.



OUTPUTS

5. Improved workshops
purchasing, inventory
and stores control in
place.

MAGNITUDE

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

MEANS OF VERIFICATION ASSUMPTIONS

6. Improved financial
management and
accounting system in
place and in
condition for a limited
scope audit.

7. CFM personnel trained,
certified and in
position for which
trained

8. LocomotiveS provided

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

Budgets, income statements and
fixed assets register and balance
sheets current and (incl. allowance
for depreciation) and being used as
input to management decision-making
process. Process begun to design
a cost accounting system. The
following shall be in such condition
that they can be audited firm •
(1) fixed assets account;
(2) cash transactions and balances;
(3) revenues account; (4) inventory
account; and (5) procurement and
purchasing transactions and procedures.

192 locomotive repair and maintenance
technicians
24 procurement, inventory control and
storeroom management staff
12 financial management staff
12 accountants

10 2000-2150 horsepower diesel electric.

Two or more reports.



•

lNPUTS FUNDING TARGETS ($) MEANS OF VERIFICATION ASSUMPTIONS
Pro Ag (8/89) Supple Total

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

2.. Construction (incI. 2,640 2,640 TA Reports
housing)

'3. Technical Assistance 15,713 1,584 17,297 CFH Records

+. Training Disbursement Docs.

S. Evaluation and Audit 258 100 358

6. Inflation and 937 1,566 2,503
Contingency

TOTAL AID 34,500 20,000 54,500

TOTAL GPRK 2,250 2,250




