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Executive Summary

Introduction

Rail offers Malawi the opportunity to overcome the barrier of
being a landlocked economy, distant from international ports and
international markets owing to the challenge of cost efficiently
transporting goods over long distances.

Rail also offers Malawi the opportunity to
become alogistics nexus - at the centre of the
regional economy for parts of Mozambique
and Zambia, and even potentially from as far
as South Africa, Zimbabwe and Tanzania, via
transit onits rail network.

The assessment of the accounts and forecast
freight traffic by this study suggests that
CEARis likely to be financially stable in the
short term, profitable in the medium term

and capable of helping to support the Malawi
economy through enhancements to the
Malawi rail network in the long term. The
investment by Vale in building the west line
from Moatize to Nkaya and the east line

from Nkaya to Nacala, and smaller but still
significant investmentsin the south from
Nkaya to Limbe and north lines from Nkaya

to Mchinji and Chipata, have arrested the
historic decline of rail in Malawi. The financial
arrangements put in place for the transit of
coal should put the railways in Malawi on a
sustainable financial footing for the next 15
years aslongas CEAR invests the forecast
financial surplusin sustaining and enhancing
the whole network (particularly the north and
the southlines). This needs to be supported by
investment from the Government of Malawi to
increase traffic levels so that a virtuous cycle of
extra traffic, extra revenue, and higher level of
financial surplus can be established. This will
increase the concession fee to the Government
of Malawi but the much bigger and more
important contribution that the railway can
make to Malawiis in reducing haulage costs
and improving freight haulage reliability across
the nation.

At the same time CEAR can achieve its historic
vision - “to be a benchmark on railway and
logistics solutions for southern Africa” and
its recently refreshed “vision” - “to provide
transportation needs of the region with
efficiency and on a competitive basis. To
enhance economic productivity in the region.
To provide a seamless transport service to the
economic needs of the region.”?

The biggest risks are:

= that the Government of Malawi promotes
schemes that do not generate extra revenue
and thatincrease the cost of operating the
railway. If the CEAR network grows through
over-ambition that reduces the ability of
CEAR to afford to maintain and renew the
core network from traffic receipts, then
the opportunity afforded by Vale’s massive
investment in coal haulage will be lost,? or

= that the owners of CEAR take any financial
surplus, spending the minimum possible
on the national network in contradiction to
the general obligations of the concession
agreement and their own vision statements,
butin compliance with elements of the
existing concession agreement. CEAR should
not therefore rely on the coal business only
andignore the long-term potential of the
other traffic. The concession agreement
iscurrently being renegotiated and CEAR
is being refinanced to ensure that Vale, as
the funder of CEAR to date, is repaid. It

1See photograph (figure 2-1) of board in CEAR main reception.

2 The refreshed vision appears on CEAR’s website http://
www.cear.mw/services.html. Please note though that the
historic “vision” also appears on the same website on a
different page: http://www.cear.mw/index.html. The terms
“historic” and “refreshed” are the consultant’s.

3 “Building more isn’t always the answer. Political leaders
are often under pressure to build what turned out to be
white elephants” Henry de Longchamps, World Bank
quoted in the Economist magazine 28th February 2015;
“African Roads and Rail: All Aboard.”
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isvital that, as part of that process, the
Government ensures that any financial
surplus after debt repayment, beyond that
required toreassure the funders of the
certainty of the refinancing, is recycled into
investment in the network.

International donors will struggle to justify
supporting the development of the Malawi
rail network if CEAR is generating a significant
financial surplus and this surplus is not

being used to support the development of
the network over which CEAR has monopoly
accessrights. Amechanism has been
proposed in this study. Thisis the single

most urgent task identified in this sub-sector
plan. Management of both of these risks
(investment over-ambition and CEAR failing
toinvest asufficient amount of its forecast
financial surplus in network development) will
require The Government of Malawi to strike
adifficult balance both economically and
politically which will require technical skill and
commercial acumen.

Commercial

The CEAR concession agreement warrants that
the Government of Malawi will receive no less
than USST million per year as a concession

fee and thisis expected to rise to USS1.2
million with the new concession agreement.
However, should coal traffic levels rise to the
forecast 18 million tonnes per year this figure
may rise to closer to USSS million per year

as the Government of Malawi is paid around
5% of CEAR’s gross revenue. However, the
concession fee revenue stream, welcome
though it will be and even though it should
help fund improvements in the capacity of the
Government of Malawi railway directorate,
should not be seen as the main opportunity by
the Government of Malawi.

The main opportunity lies in CEAR being

able to support and help pay towards the
reconstruction and phased upgrade of Malawi’s
railways. This could ultimately see Malawi
benefitting from reliable, higher capacity
freight lines to Nacala, Moatize, Beira and

via Beira to Zimbabwe and South Africa, and
via Chipata to other parts of Zambia and
potentially to the Tazara railway.

Within the plan period, sufficient traffic
could be generated to allow for financial
self-sustainability. Such a network would
allow Malawi to export and import goods cost
effectively and help position the Malawian
economy at the heart of the regional economy
as alogistics nexus. Such a network could
also afford to support an enhanced passenger
services operation. Using this study as a
starting point, the Government of Malawi
might consider setting out with the Railway
Directorate a vision for the network, with
phased stages to 2045, the date of the end of
the CEAR concession.
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CEAR has, to date, been financially unsuccessful
but the growth of Vale’s coal trafficand the
investments made by Vale through CEAR in

the north and south lines mean that CEAR

now should be able to deliver a consistent
financial surplus going forward. The proposed
refinancing of CEAR by external backers, at
what are expected to be more commercially
attractive rates than currently enjoyed by
CEAR, would seem to reinforce this optimism.
Thisis also testament to the previous work

by the Government of Malawi through/with
the Railway Directorate and their negotiation
and management of the concession and
corridor agreements. Together with Vale, the
Government of Malawi has arrested the decline
of rail in Malawi.

The CEAR concession is wholly-owned by Vale
andits partners. CEAR’s main revenue stream
is from Vale coal, the haulage of this product is
negotiated with other Vale entities and CEAR’s
main (budgeted) costs (track maintenance) are
negotiated also by Vale owned organisations.
Itis, therefore, vital that the Government of
Malawi understands in detail how the various
agreements work so they can and maximise the
gain to Malawi and forecast CEAR’s finances
more accurately. The proposed amendment to
the concession agreement and the introduction
of external finance gives the Government

of Malawi the opportunity to do this now.
However, if the Government of Malawi is not
able toengage with CEAR appropriately at a
technical level it risks CEAR concentrating on
the coal trafficand delivering the minimum it
feels legally obliged to do on the other lines.
CEAR are operating a time limited concession

- albeit overalong period to allow them

to benefit from theirinvestment - and the
Government of Malawi needs to ensure that
value of that concession is maximised for when
it takes over,and more importantly for the
benefit of the Malawi economy in the interim.

This may have been difficult previously because
Vale needed repaying foritsinvestmentin
CEAR, but with the refinancing thatis no longer
the case and the financial strength of CEAR is
likely to be such that both the funders of the
refinancing can be repaid and help contribute
towards a gradual upgrading of the network.

A potential approach for thisis recommended
laterin thisreport.

This report proposes that CEAR and the
Government of Malawi develop a joint business
plan process whereby the Government of
Malawiis engaged at a detailed level in both
understanding the commercial and financial
results and helps to plan expenditure and
investments for the year ahead. Whilst the
Government of Malawi will not wish and must
not beinvolved in the operations of the railway,
it does need to be involved in the budget and
investment decisions as part of a planned and
cyclical process. Itisvital that CEAR feel that
the Government of Malawi have the technical
capability to add value during that process

and view it as a partnership as otherwise it will
simply become a transactional burden to CEAR.

This report suggests two cost effective early
options for helping build rail connectivity

to Beira - which should be a key objective

for the Government of Malawi. This may
involve investments in Mozambique (Moatize
avoiding line and/or restoration of the line
from Mutararara to Marka), and the role of

the Government of Malawi will be vitalin
facilitating the international support, for
example, in establishing customs arrangements
at Marka so that traffic from Beira for Malawi is
not delayed.



Malawi National Transport Master Plan
Rail Sub-Sectoral Plan

Recommendations

Sixty recommendations have been made in
thisreport. CEAR have indicated that they

are planning to implement some of these, or
have already started to do so. The study team
recognises these actions, and theirinclusionin
this report will formalise them and allow them
to beincluded within the business planning
process to be established between CEAR and
the Government of Malawi.

The civil infrastructure scheme proposed for
investment as a priority is the rebuilding of the
line from Mutarara Junction in Mozambique

to the Malawi side of the Malawi-Mozambique
border at Marka along with customs cleared
dry-port facility. In the medium term, itis
recommended that the Sena line is extended

to Bangula along with the relocation of the dry-
port, that the existing north and south lines are
gradually upgraded to 20.5 tonne/axle subject
to the growth of general freight traffic and
marketing discussions. In the long-term, the
objective is for the whole Sena line to be rebuilt
and the entire network to be 20.5 tonnes/

axle. The key systems scheme proposed for
investment is an extension of the train control
system, although it is expected that locomotive
and wagons numbers will need to grow as
trafficvolumes increase significantly.

Many of the recommendations in this report
require only minimal investment but are
expected to improve the finances of the
railway in Malawi and the economy of Malawi.
One example is the negotiation of customs
arrangements with Mozambique so that
imports to and exports from Malawi that
transit to/from Nacala (and Beira) portsin
Mozambique for/from international shipping
donot need to be fully customs cleared, along
with similar arrangements for transit traffic
from/to Zambia.

The recommendations range from detailed
operational matters to considerations for
future planning of services through to capital
intensive infrastructure schemes. However,
whilst these recommendations will be of value
individually they will be of greater value if
implemented through an improved business
planning partnership and process between
CEAR and the Government of Malawi that if
implemented appropriately will generate its own
set of short, medium and long term objectives
that will supersede those in this report.

Currently the way that CEAR reports onits
obligationsiscumbersome and in some
instances, involves the use of metrics that
areno longer required by the Government of
Malawi. It isrecommended, therefore, that
the Government of Malawi and CEAR consider
how they could modernise the reporting
arrangements to make them more useful and
incorporate them with the recommendations
that are to be taken forward from this report
sothat they are builtinto a joint business
planning process. Itisimportantin this
process that the Government of Malawi
isnot simply the beneficiary of actions by
CEAR but commits to driving forward those
elements of the business plan thatitis best
placed soto do. Thisincludes encouraging
neighbouring governments to develop their
rail connections to Malawi, regulatory matters
including customs and lobbying international
railway and funding bodies as appropriate. It
isvital, therefore, that the Government of
Malawi do not simply use the concession fee
to support general expenditure but recognise
thatitis needed to support the development
of the railway directorate and the railway
network. CEAR and the Government of Malawi
may need to seek support forinstitutional
capacity building and external assistance
where required.

In Table E.1, the recommendations coloured

in green are those actions that are required
early. Implementation will be a matter for

the Government of Malawi in consultation
with CEAR and others. Includedin thelistis
arecommendation for the lead owner. Itis
important to note that thisis not the same

as the organisation that might lead the
activity. Forexample, itis suggested that the
Government of Malawi undertakes financial
analysis to test the case for acquiring a further
two passenger train sets. The Government of
Malawi may ask CEAR to undertake much of
this and to produce the raw data in particular.
The business case needs to be owned by the
Government of Malawi who would then decide
whether the political, economic and social gain
justifies the financial cost irrespective of any
financial analysis by CEAR.

Actions and agreements to date regarding
these recommendations are shown in
Appendix A.
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Table E.1 List of recommendations

Lead owner
-notethat Section
Description others in
LEVACED report
activity
Establish One Stop Border Post (OSBP) at
Nayuchi- Entre-Lagos border. Alternatively,
Regulation import cargo should be cleared at Nkaya only. GoM 23
Customs should allocate officers to work
during weekends to clear exports.
5 etk Contmhue with the move of customs clearance GoM 53
from Liwonde to Nkaya.
Oberations Review potential extension of the east-west
P route train control system toinclude Limbe CEAR 2.4.7
investment
branch.
Type GT26 locomotives to be licenced for this
4 Regulation route (Nkaya-Limbe) to improve operational CEAR 2.4.1
flexibility.
Conduct further trials to test the maximum
trailing load west and east between Nkaya and
5 Operations Kanengo and Chipata- partly for publicity and CEAR 2.5
partly to plan potential trafficon this routein a
way that optimises efficiency.
Oberations Review potential extension of the east-west
6 P route train control system to also include the CEAR 2.5
investment
north branch.
That the Government of Malawi review the
. : level of track (and other) maintenance by CEAR.
FITEEE In addition GoM need to review the level of GoM 26
renewals.
An annual paint programme for each station.
g Operations Thisisin addition to any maintenance plan. CEAR 57
retail Take care to ensure that the station retail front '
is maintained appropriately.
9 Operahons D|sp|ay station opemnghmgs ininformation CEAR 57
retail where it can be seen by public.
Wagon element of haulage fee be
Financial disaggregated so that customers are CEAR 3.2
incentivised to use wagons more productively.
Shunting element of haulage fee to be
11 Financial disaggregated so that customers are CEAR 32
incentivised to manage this cost.
12 | Operations Publication of the CEAR freight timetable. CEAR 4.1.2
Production of public timetable with days
3 Operatlons and times ofdepartyre for every station with CEAR 421
retail date of the publication of the next proposed
timetable, no more than 12 months ahead.
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Operations
retail

Description

Publication of timetable on website - revised
whenever there are amendments e.g. because
of line closures. Also public the freight
timetable on the same site.

Lead owner
-notethat Section
others in

may lead report
activity

CEAR 4.2.7

15

Operations
retail

Once a passenger timetable has been produced
it should then be displayed each and every
station. Most stations already have a notice
board for displaying information to passengers
so it could easily be added.

CEAR 4.2.7

16

Operations
retail

CEAR to develop media plan and liaise with
national public radio and other media over
publicity regarding scheduled and unscheduled
changes to the timetable or its operation.

CEAR 4.2.1

17

19

Operations
retail

Consideration to be given to “next train” signs
at all manned stations displaying date, time
and day of the next train in each direction. This
would require station staff to update the signs
once each train has departed.

CEAR 4.2.1

Operations

CEAR arein the process of removing a
number of temporary and (semi) permanent
speed restriction currently in force. These
improvements should be factored into a

new calculation of the journey time between
stations (and the whole working timetable).
This would provide passengers with a direct
benefit from CEAR’s investment in the freight
traffic. This process should be repeated - and
a new public timetable produced - no less than
once per year.

CEAR 4.2.2

Operations
retail

With the publication of a timetable, and more
disciplined approach to operations, CEAR
should formalise a reduction in the dwell time
at each station to no more than 3 minutes

at the smaller halts and 5 minutes at larger
stations - less where practical. Note that
reduced dwell times may already be included in
the working timetable which may explain why
itisuptoan hourdifferentin end-to-end times
than the website timetable, The journey time
savings that this generates should be factored
directly into the public timetable.

CEAR 4.2.2

20

Regulation

That any revised frequency of the operation
is recorded formally as part of the contractual
relationship between GoM and CEAR.

GoM 4.2.4
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Operations
retail

Description

Include at least one premium coach per
scheduled train. If this recommendation is
rejected then the existing premium coaches
should be declassified at a minimum and
potentially reconfigured as standard coaches,
and all reference to premium fares be removed
from CEAR publications.

Lead owner
-notethat Section
others in

may lead report
activity

CEAR 4.2.5

22

Passenger
marketing

Consider merging the two premium fares -
“Premium” and “Business”.

CEAR 4.2.5

23

Passenger
marketing

Consider the level of fare differentiation
between premium and standard and what
other services might be offered to premium
passengers — perhaps a coffee, tea or soft drink
service. Conduct regular usage level surveys
—if the premium coach is empty then reduce
fare differential and increase level of service.

If premium coach is full then increase fare
differential.

CEAR 4.2.5

24

Passenger
marketing

Areview of the fares policy for all fares in

the light of current operating conditions,
bearing in mind the corporate and social
responsibility element of the service, and the
need to enhance revenue to help reduce CEAR’s
operating loss. Once determined, the new fares
should be published and displayed at each of
the stations on the station notice boards. The
fares should also be displayed on the company
website.

CEAR 4.2.5

25

28

Passenger
marketing

Simplify and unify the way that the fares are
shown at stations.

CEAR 4.2.5

Regulation

Agree arevised list of KPI metrics in order to
reduce the burden on CEAR and improve their
usefulness. Consider whether any or all of
these can be made public.

GoM 5.4

Regulation

2017 agreement should cover the treatment of
any financial surplus generated by CEAR and
how much of this should fund the development
of the network before any is taken as profit by
the owners of CEAR.

GoM 5.5

Regulation

This rail sector report and these
recommendations are refreshed once the terms
of the proposed 2017 Agreement are made
public.

GoM 5.5
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Operations

Description

A thorough review pf the passenger counting
process is undertaken including how that data
is used and reported. This then needs to be
agreed with GoM. Passenger count data can
then be exchanged with the Government on a
regular basis to aid with the understanding of
the success of the services operated.

Lead owner
- note that
others

may lead
activity

CEAR

Section
in
report

6.1

30

Strategy

GoM to produce short, medium and long term
traffic forecasts on a regular (annual) basis and
review on a similarly regular basis any variance
from forecast and how the accuracy can be
improved.

GoM

7.2.1

31

33

Regulation

Extend customs pre-clearance to Zambia -
Mozambique transit traffic.

GoM

7.2.2.3

Freight
marketing

That CEAR/CDN should work with the Zambian
Railways Limited (ZRL) to agree what they
could do to improve the railway service short
of increasing the axle load. Additionally, they
should agree on a list of target customers to
approach to sell this new service, in particular,
whetheritis worth approaching any of the
mining operationsin Zambia.

CEAR

7.2.2.4

Freight
marketing

Include Port of Nacala in workshops on
developing rail service offer for Zambia.

CEAR

7.2.2.4

34

Freight
marketing

That CEAR/CDN should work with ZRL to agree
what they could do to improve the railway
service including increasing the axle load to
complement potential line extensions within
Zambia. As above, additionally, they should
agree on alist of target customers to approach
to sell this new service and whether it is worth
approaching any of the mining operations in
Zambia.

CEAR

7.2.2.4

35

Operations

CEAR to consider optimum operating
methodology should Chipata line be extended.

CEAR

7.2.3

36

Strategy

GoM to refresh/reconsider the business case for
Sena line rebuild options, should Chipata line
extension become more certain.

GoM

7.2.3

37

Strategy

Maintain Beira as an option for Zambian traffic
forecast to use the proposed extension from
Chipata.

GoM/CEAR

7.2.3

38

Strategic

GoM to keep in regular contact with the
Government of Zambia and the sponsors of the
Serenje extension scheme to support lobbying.

GoM

10.2
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Lead owner
-notethat Section
Description others in
may lead report
activity
Consult with CEAR/Vale and consider Moatize
39 | Strategic avoiding line as an alternative (quicker) option | GoM 10.2.1
to the proposed rebuild of the Sena line.
GoM and DFID agree on status of DFID
40 | Strategic feasibility report into the reconstruction of the | GoM 10.2.2.1
Sena line, and publish if practical.
Consider adopting southern approach phase
!nfrastructure 1for Senaline as the preferred infrastructure GoM 10.2.2.2
investment .
option.
Infrastructure Consider whether phase 1and phase 2 of the
42 | . southern approach for Sena line should be GoM 10.2.2.2
investment .
implemented together.
Ma.rketlng COHS‘I‘,IHZWIth kfy c||ents(.part|cular|y [llovo) CEAR e
freight over “southern” Sena option.
: Institute customs clearance procedures and a
ey dry port at Marka just within Malawi. GoM 10.2.2.2
S Consult with the Gc:vernmenf of Mozamb|que GoM e
over phase 1of the “southern” Sena option.
Oberations Government of Malawi and CEAR to consider
46 in?/estment whether renewal and maintenance standard GoM /CEAR | 10.2.3
should be uplifted to 18 or 20.5 tonnes.
Marketing Government of Malawi and CEAR to establish a
. . . GoM 10.2.5
freight formal rail freight users group.
Liwonde to be considered a potential location
Infrastructure | forany new intermodal facility between the
48 investment lake (and the Shire River) and rail for the Gely 19.265
medium-long term.
Undertake an audit of the operational
methodology at all private sidings including
an estimate of the cost to CEAR and the
Operations investment options for reducing this. Itis
= investment recognised that CEAR has already undertaken CEAR =
significant work previously but a systematic
approach combined with looking at investment
options may be worth while.
. Evaluate the cost of extending radio train
Operations
50 | . control system to the south and to the north CEAR 10.2.8
investment ‘
lines.
S Qperatlons Governme'nt of Malawi to seek donor support GoM 10.2.8
investment for above investments.

1
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52

Capacity
building

Description

Consider approach to IRO/Transnet or
development of similar distance learning
programme.

Lead owner
- note that
others

may lead
activity

GoM /CEAR

Section
in
report

10.2.9

53

Regulation

Retain any increase in the concession fee to
the Railway Directorate to furtherimprove
oversight of the concession and planning.

GoM

10.2.9

54

Regulation

Seek donor support for capacity building.

GoM

10.2.9

55

Strategy

Engage with CFM, as project owner, as to the
long term possibilities for accessing the port of
Macuse by rail

GoM/CEAR

10.3

56

58

Regulation

GoM to undertake financial analysis with CEAR
to test the case for acquiring a further two
passenger sets to operate a Mchinji - Kanengo
- Salima service.

GoM

1.4

Operations

Maximise the use of the existing passenger
fleet to create two sets and operate a more
ambitious 12 trains/week schedule.

CEAR

1.5

Regulation

Create anindependent regulator for the rail
sub-sector, either as a stand-alone agency or in
combination with the regulation of other sub-
sectors to secure stronger technical, economic,
environmental and safety coordinationin line
with national and regional goals.

GoM

13.6

59

Regulation

Following separation of the regulatory
function from MoTPW, restructure the residual
functions of the Department of Railway
Services to focus on effective policy making,
monitoring and oversight.

GoM

13.6

60

Regulation

Seek parliamentary approval for a new
Railways Act (or equivalent legislation) to
determine the future sub-sector structure, with
provisions for the Minister and rail regulator

to make regulations and guidelines as may be
required to achieve a safe, efficient, integrated
and financially sustainable rail sub-sector over
the duration of the NTMP.

GoM

13.6
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1 Introduction

1.1 Introduction to the National
Transport Master Plan

The Government of Malawi commissioned WS
Atkins in February 2016 to prepare a National
Transport Master Plan (NTMP). The primary
objective of the study is the development of
aplantoguide the sustainable development
of anintegrated multi modal transport sector
over the period 2017 to 2037. The study has
identified the requirements of the sectorin
terms of the transport provision required for
freight and passenger services under each mode
of transport and potential inter-modal transfer
facilities. The NTMP isintended toinclude a
prioritized time bound plan for institutional
(organizational, policy and regulatory) reform
and capacity building in all sub-sectors. This
detailed master plan for the rail transport sub-
sector has been developed working with the
concerned agencies and organisations, in both
the public and private sectors.

1.2 Introduction to the
rail sub-sector

1.2.1 Context

Rail forms only a small part of the overall
transportation market within Malawi. Itis
largely focussed around freight sois only
indirectly relevant to the lives of most
Malawians. Thereis a limited passenger service
that operates from Limbe, but this carries only
a small number of passenger trips per annum.
It would be wrong, however, to dismiss rail
asirrelevant.

In part because of the low base of current
traffic, rail has the greatest potential to grow
proportionally, and it also has the greatest
potential to grow in absolute terms. Most
critically rail has the greatest potential to help
Malawi overcome the economic barriers from
being alandlocked economy and nation.

Rail forms the main mode to Nacala port and
could form the main mode to Beira if the
historic railway line (the “Sena” line) could be
rebuilt. Rail should be less costly per tonne
over long distances - particularly forimports
and exports.

Rail already accounts for the largest, single flow
of freight traffic within Malawi, although this

is transit coal from Moatize in Mozambique to
Nacala in Mozambique. It could also become
the main mode for transit goods from all or
parts of Zambia, to Nacala or Beira, as the rail
route to the Indian Oceanis shorter and more
direct than the existing export routes from
most of Zambia including the Copperbelt.

Itisimportant to note that the existing railway
network is geographically (and operationally)
limited. It comprises of four branches only
that cover parts of the south of Malawi only.
The north branch of the railway traverses
Malawi east-west between the Zambia border
at Mchinjiand Salima close to Lake Malawi
via Kanengo (for Blantyre), but does not run
north of thisline in Malawi. This excludes
roughly half of Malawi and for this reason it
was requested by the Government of Malawi to
examine the cost and option of extending the
railway network further north towards Mzuzu.
South of Salima the railway runs to Nkaya (just
south of Balaka) - although there have been
occasional short-term closures in the past and
recently. From Nkaya there are three (further)
branches (1) east to Nayuchi to the east of
Malawi on the Mozambique border, (2) west
to Mwanza (also on the Mozambique border)
and (3) south to Limbe south of Blantyre. The
historic railway route to Mozambique (known
commonly as the Sena line - via Vila Nova

de Frontiera) via Nsanje and Bangulais non-
operational as significant sections have been
washed away particularly at the Shire River
crossing in 1997.

17
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Figure 1.1 Map showing historic development of the railway network in Malawi
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Although rail volumes as a percentage of all
traffic have grown since 2005, rail as a mode
accounted foronly 11.7% of exports in 2015
and 5.1% of imports,*and an insignificant
percentage of domestic traffic. Rail, therefore,
isnotavital part of the existing transport
mix but it could be avital element of helping
improve the Malawi economy and giving
shippers greater modal choice. This pointis
emphasised in the Malawi National Export
Strategy (NES) 2013 -2018:

“The top priority for the Ministry of Transport
and Public Works (MoTPW) is to supply a
multi-modal transport system to reduce the
dependence on road transport, particularly

for bulk transportation. A key part of this is

rail transport, while marine transportis also
important, as outline in the Transport Sector
Investment Programme (TSIP) and the National
Transport Policy of 2004.”°

The National Transport Policy of the
Government of Malawi (2015) states that:

“The policy will promote private sector
participation in railway operations under
concessionary arrangements and ensure that
railway companies provide efficient services of
a quality that meets demand and are compliant
with the required safety standards.”

This potential for rail is doubly important
because the Government of Malawi did not
seek to negotiate more direct taxes or higher
access and concession fees when construction
of the railway was being negotiated. This was
partly because it was feared that coal might
use adifferent route, partly because of the
local benefits the line would bring and partly
because of the macro-economic benefit.

The Government of Malawi Ministry of
Finance stated “The Government of Malawi
also considered present and future economic

4 Source: Malawi Revenue Authority quoted in Malawi National
Transport Master Plan: Report on Task A4: Review of Current
Transport Costs, December 2016, Table 3-8, page 18.

5 Malawi National Export Strategy (“NES”) 2013 - 2018,
page 44:

6 National Transport Policy of the Government of Malawi
(2005); section 8.2 page 15.

development along the section where the line
has passed, including areas where development
has been lagging for a long period the project
hasrejuvenated the ailing rail sub-sector in
Malawiand continues to attract more investors
including the rehabilitation of the railway
network in the country.”” At the time the
Nacala line was started in an opening ceremony
on 6th December 2012, the then president

of Malawi Joyce Banda stated: ‘transport

costs constitute about 60% of the landed

cost of goods in Malawi. If we are going to be
competitive regionally and internationally we
need to bring those costs down.” She expected
that Malawi would save more than USS$120
million a year in reduced transport costs™ (from
having an enhanced railway network).

The Government of Malawi is aware of the
potential forrail and itsimportance to the
Malawian economy (to the south of the country
in particular). The National Transport Strategy
(2005) stated:

“the rail sub-sector played a major role in
Malawi over the past years in the movement of
international trade. This role declined in the mid
80s due to the closure of the international rail
routes in Mozambique in 1985 during the civil
war. Both the re-opening of the Nacala route in
1989 and the end of the civil war in Mozambique
have, however, now revived the importance of
this mode of transport in freight movement and
itis hoped that the rail sector will capture back
considerable freight traffic.”

Since then the West route has been opened for
coal traffic, the East route refurbished to take
up to two general goods (and one passenger)
train per day, refurbishments undertaken on

7 Source: http:/mwnation.com/government-gives-up-taxes-to-
vale/, July 24th 2015.

8 Source: http://www.railwaygazette.com/news/
infrastructure/single-view/view/vale-starts-work-on-nacala-

corridor.htm

9 EU and World Bank (2010) Malawi Transport Sector Multi-
Modal Development & Potential Public Private Partnership
Study (section 2.1.2 page 88 and 89); and National
Transport Policy of the Government of Malawi (2005);
Appendix, section 1.40 page 31.
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the North and South routes, and the North
route extended to Chipata.

Over the medium to long term rail could capture
up to half of all exports to international
shipping —and shipping accounts for around
half of all exports and imports'®- general
freight traffic (i.e. excluding transit coal) has
notyet returned to historic levels despite
significant investment by the Central East
African Railways (“CEAR”) and the Government
of Malawi.

Itis notyet clear whether Malawi will develop
alarge-scale mining sector but without

rail developing such anindustry would be
significantly harder. It is possible that the
historic poor condition of the railway network
in Malawi may be one of the causes of the
under-development of the mining sectorin
Malawi. Only rail can carry the large tonnages
typically required by the mining industry
efficiently, without destroying local roads. It
isnotyet clear whether Malawi will import
electricity from Mozambique and other
neighbours, or will import coal from the
Moatize field to feed a new power station in
Malawi or will carry coal from Malawi’s own
coalfields in the south near the Mozambique
border to a power station. Having a railway
network is probably a requirement for the
Government of Malawi to maintain to have
these last two choices as options.

1.2.2. History

The very first railway to be built in Malawi

was from Blantyre to Chiromo, on the south
bank of the Shire Riverin 1909. The Shire
Highlands Railway Company (SHR) obtained
the first concession to build the railway and
this was later completed by British South
Africa Company (BSAC) in 1909. By 1915 this was
extended across the Shire to the Zambezi River
at Dona Ana (near Mutarara) in Mozambique.
By 1922 the railway from Beira (Mozambique)
had reached Via de Sena - a ferry ride across

from Dona Ana - and from this point on the
line from Malawi via Blantyre via Via de Sena

is often referred to as the “Sena” line. In1935
the bridge over the railway Zambezi was
completed, and the line was extended to
Moatize (in Mozambique) in 1949. The Malawi
railway was extended from Blantyre to Chipoka
in1932 and to Salima in 1935. At this point the
only rail access for Malawi products was via the
Senaline to and from Beira.

Since Independence the situation changed.
There were three main extensions of the
network - from Nkaya to Mozambique (and
Nacala) in 1969/1970, from Salima to Kanengo
(Lilongwe) in 1978 with support between 1974
and 1979 from the Canadian International
Development Agency, and from Kanengo to
Mchinjiin1981/1982. More recently the line
from Mchinji to Chipata (Zambia) was extended
first to the borderin around 1992," then
opened to Chipatain 2012 although, according
to CEAR, traffic did not really start significantly
until 2015.7

Unfortunately, the history of railways in Malawi
(and Mozambique) has not always been one of
consistent extension and growth. All railways
in Mozambique, and therefore all international
railways to and from Malawi, were closed in
1983 because of the civil war and most were
partly or wholly destroyed. Up until that point
mostinternational traffic to/from Malawi was
carried by rail.® As a result of the civil war, all
rail traffic to/from Malawi ceased. Because
international trafficaccounted for the bulk
and most profitable flows on rail in Malawi

this undermined the economic operation of

rail within Malawi itself. It also underlined the
Malawian economy more generally as there was
no longer secure and cost efficient port access
for bulk imports and/or exports.

In 1989 the Nacala Corridor was opened
following some rehabilitation but the

Beira corridor (via the Zambezi bridge) has
remained closed since the wash-away of the

10 Source: Malawi Revenue Authority quoted in Malawi
National Transport Master Plan: Report on Task A4: Review
of Current Transport Costs, December 2016, Table 3-9, page
18.

11 Interview with Geoffrey Magwede, 21st March 2017.

12 Interview for this commission with Christina Chithila,
Director of Finance and Administration, June 2016.

13 Malawi: Beneficiary Framework Contract Lot 2 - Transport
and Infrastructures: Technical assistance to the Rail
Sector Development; Draft Final report by GOPA for EU,
May 2009, page 6.
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embankments of the Shire River bridge at
Chiromo in1997. This type of wash-away is not
uncommon. In 2003, a wash away destroyed
the Rivi-Rivi Bridge near Balaka and was not
restored until 2005. The line, south from
Blantyre, is only currently open as far as Limbe.
As aresult, commercial freight traffic collapsed
further from 502,482 tonnes in 2000 to 213,959
tonnesin2008."

However, the development of the Tete/Moatize
coalmine has transformed the outlook for
Malawi railways. Moatize isin Mozambique’s
Tete Province on the eastern side of Zambezi
River. The coal basin has been estimated to have
reserves of 2.5 billion tonnes of coal. Firstly, the
line to Beira was re-opened in 2009. The first
modern coal from Moatize started to operate

to BeirainJanuary 2010." In September 207
Vale purchased 51% of CEAR as part of a phased
take-over that led to Vale owning a controlling of
majority of CEAR’s stock. This was accompanied
by a determined attempt to enhance the
professionalism of the railway with new values
and a formal investment programme.

The preferred route for the majority of Vale coal
traffic was shifted to Nacala where Vale Mining
Company (Vale) have built a dedicated, deep
water loading facility. In 2012 work started

on the Nacala Corridor project. Anew 136 km
line was built to from Kachaso to Nkaya within
Malawi. From Nkaya the 99 km existing railway
was fully refurbished to the border at Nayuchi.
The first coal trains started operating to Nacala
in 2015."® Volumes are forecast to grow up to

a maximum of 18 million tonnes per year. This
volume of coal trafficis higher than originally

14 Malawi Beneficiary Framework Contract Lot 2 - Transport
and Infrastructures; Technical Assistance to Rail Sector
Development: Draft Final Report by GOPA (a member of the
Cowi consortium) for EU, May 2009, section 1.1 page 7.

15 Railway Gazette; http://www.railway gazette.com//news/
single-view/view//sen-line-trains-retrun-to-moatize.html
also quoted on Wikipedia: Moatize.

forecast and the impact will be consequentially
greater.”

1.2.3 Purpose

The railway was originally developed with

the purpose of allowing Malawi goods to be
exported efficiently and Malawi imports to be
imported more easily and cheaply - as the 2005
National Transport Policy states: “to provide
Malawi with efficient and competitive outlets
to the sea”. Thisremainsits primary purpose
today along with the movements of materials,
goods and products within Malawi. There are
otherindirect benefitsin terms of anincrease

16 Mozambique’s port of Nacala, Mozambique to start exporting
coal; http://www.macauhub.com.mo/en/2015/07/20/
mozamiques port of Nacala-Mozambique-to-start-exporting-
coal/also quoted on Wikipedia: Moatize.

17 The 2010 USAID Nacala Corridor Assessment: Logistics and

Supply Chain Efficiency report describes the opportunity for
coal traffic to Nacala as “less promising” (page 41). However,
it also goes on to say that “5 to 7 million tonnes” ... “will have

an enormous impact.” Small changes to the economics of
a particular flow - whether to use Beira or Nacala port for
the coal, for example, can have a very significant impact

on freight volumes because of the high fixed costs and low
variable costs. The fact that 6.6 million tonnes was carried

in 2016 and 18 million tonnes per annum is therefore likely to

have a commercial impact of more than three times.
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Figure 1.2 CEAR mission statement Figure 1.3 Railway network in Malawi and
Mozambique

Photograph from reception of CEAR showing Vale’s Picture of map showing railway from CEAR reception
public commitment to running CEAR in accordance

with a transparent and aspirational set of values and

principles.
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in the total transport capacity of Malawi,

modal and port flexibility, and the enhanced
attractiveness of Malawias aninvestment
location. Because the railway network in Malawi
islocated between Zambia and Mozambique
andis connected to both it also benefits Zambia
and Mozambique just as the railway in those
countries benefits Malawi economically when
connected as part of a wider network. This
economic effect is understood. Forexample, in
describing the potential extension of the line
from Chipata to Serenje within Zambia and

the potential forincreased freight traffic to/
from Zambia to run via Serenje and Chipata and
through Malawi to/from parts in Mozambique,
the Zambian Transport and Communications
Minister stated:

“this project is meant to enhance regional

and international trade through the Nacala
development corridor with a direct economic
stimulus to Zambia, Malawi and Mozambique.”®

Thisroleis understood and accepted by
CEAR, and is reinforced by their declared
corporate mission:

“to serve as a lever to the economic development
for Malawi, north and east of Mozambique and
Eastern Zambia at cost effective and efficient
manner.” ™

1.2.3.1 Tariffs

Currently Malawi’s economy, in part, reflects the
logistics of the country. One of the handicapsin
developing Malawi’s mineral resources has been
alack of a cost-effective means to exporting
any product from the country prior to the
refurbishment of the Nacala line. Poorer logistics
lead to a poorer economy which leads to fewer
goods and a poorer logistics offer. However, the
reverseisalso true, a better logistics offer will
helpincreasing the volume of goods carried and
thereby help improving that logistics offer.

18 https://www.lusakatimes.com/2016/12/24/chipata-mchinji-
railway-line-not-viable-government-engage-private-sector/

19 CEAR mission statement taken from CEAR website: http:/
www.cear.mw/services.html. Note that CEAR’s website
alsoincludes a mission statement which is for CEAR “to
transport passengers and cargo through railway and
to execute on-shore and off-shore port operations with
safety, quality and efficiency”. This though looks closer to
a methodology statement and how they will achieve the
mission and the visions that they have declared.

20 Report on Task A4: Review of Current Transport Costs;
Malawi National Transport Plan, December 2016, page 76.

This mechanism is explained in more detail in
report on Task A4: Review of Current Transport
Costs.?°

Currently rail is not significantly cheaper than
road. CEAR do attempt to sell their services as
cheaper than road haulage. The CEAR website
states that “rail transportis the cheapest mode
of transport when compared with other modes
of transport.”

The concession and the corridor agreements that
give CEAR the mandate to operate services allow
CEAR to set theirown haulage prices and there
isnoregulatory requirement to price below the
prevailing road price. The table below is taken
from the Review of Current Transport Costs: Task
A4 of Malawi National Transport Master Plan.

The figures shown in the table on the following
page are averages. [tisimportant to note that
the haulage prices for road and rail vary across
seasons, between customers and across routes.
Forexample, rail does not serve Beira and there
isvery little road traffic to/from Nacala. The
table on the following page and more detail

on these differences is contained within the
report.”!

Itisalsoimportant tonote that whilst haulage
rates are important that other elements can
have an impact on the price, particularly storage
costs, any extra material handling costs and
reliability. Ensuring that rail has customs
priority, which is common because of the large
volumes typically involved, can increase the end-
to-end price differential between rail and road.

Whilst CEAR have a commercial incentive to
price just sufficiently below the end-to-end
road price to attract a commodity or customer
torail, they do not have anincentive to price
significantly below the end-to-end road rate.
This will remain the case until thereis rail on
rail competition. However, the efficiency of
rail operationisimportant and traffic volumes
are too low currently to allow two or more rail
operators torunonacommercial basis - let
alone compete.

21 Malawi National Transport Master Plan: Report on Task
A4: Review of Current Transport Costs, page 8 and Chapter
5, pages19-27.
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Table 1.1 Rail transport costs, US S per tonne-km, 2015

Import/ International Domestic
Mode
export 20ft Break bulk Break bulk
Rail Import 0.105 0.145 0.090 0
0.083
Export 0.06 0.083 0.058 0.073
Road Import 0. 0.09 0.075-0.12 | 0.3 0.082-0.233

Whilst some small detail is missing from the
data that has been shared with the study

team on CEAR’s finances, CEARis currently
loss-making (and only survives with financial
support from Vale). Thisis expected to change
sinceitis general trafficoperation (i.e. non-coal
traffic) that contributes least revenue and is
least efficient in terms of operation. Any cash
that CEAR currently makes contributes directly
to their funding of the gradual refurbishment of
the railway network in Malawi. Any reductionin
revenue would threaten this.

Without rail as a modal choice it is likely that
the road hauliers would be able to raise their
prices, forlonger distance and for port traffic

in particular. The threat of using rail reduces
the ability of road hauliers to exploit Malawi’s
landlocked location. Railin effect caps road
prices and where rail and road compete for
traffic, this can act to force road hauliers to
improve their efficiency and pricing. It also
reduces the opportunity for road hauliers to
monopoly price traffic, even informally. Thisis
truein particularly during the rainy season when
—intheory at least - rail should be less affected.

1.2.3.2 Port access

Only rail serves Nacala Port, which is further
from Malawi than Beira Port. Without a rail
connection, itisunlikely that Nacala port could
compete as effectively with Beira, as there is
very little road traffic from Malawi currently
and theroad route isnot a simple one. Because
of the distance Nacala port has very limited
road hauled freight traffic to/from Malawi,
although it has the capability of handling

most commodities by road if required. The
competition that exists, therefore, is between
rail to/from Nacala port and road to/from other
ports, rather than simply between modes.

Beirais the port of choice for the clear majority
of freight traffic exported or imported by ship
(which accounts for most international traffic).
Beira is the nearest main port to Malawi (noting
the very recent growth at Quelimane, see foot of
the page for more information) and historically
the most important. Beira port cannot
accommodate the largest of vessels but enjoys
incumbency benefit from historic shipping
routes and warehousing and other logistics
arrangements. For flows to shift between ports
(andin this case between modes), shippers have
to consider not just the choice between road and
rail within Malawi and Mozambique but all the
elements of the logistics operation between the
port and destination/origin in Malawi. Often the
cost of and availability of storage, warehousing
and ancillary services can be decisive. There

is little point a shipper moving to use rail if in
order to do so they need to use larger ships that
require more warehousing than the suitable for
the flow oris available.

According to CEAR, in 2012 around 47% of all
international traffic went through Beira.?? Figure
1.4 shows the seaport exports and imports
between Malawiand these other ports. This
broadly agrees with the equivalent figures from
the Malawi Revenue Authority (MRA) for 2015. It
shows that Beira (road only) accounted for 56%
of total imports and exports, Durban for 28%,
Nacala for10% and Dar-es-Salam for 5%. Itis
clear, that despite CEAR’s best efforts, Nacala
remains only the third port of choice for Malawi
importers/exporters.

22 Interview with Hendry Chimwaza for this commission
on 24th March 2017. Having discussed with CEAR the
differencein the figures for Nacala and Durban, CEAR
believe that the MRA figures are likely to be a more
accurate reflection of the current market that CEAR’s
historic estimates of around 32% through Nacala, 16%
through Durban in South Africa and 5% through Dar-es-
Salam in Tanzania.
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The primary position of Beira port reinforces the
modal dominance of road, which carried 85%

of international trafficin 2012.2 For exporters
and importers to be able to offer rail customers
in Malawi greater choice over the ports they

use or to offer users of Beira (and Durban)
modal choice, a rail connection is required to
Beira, and through that ultimately to Durbanin
South Africa.

Thisdominance of Beira, and therefore of road
to Beira, means that Malawi remains more
vulnerable to instability in Mozambique. It has
been suggested that the Beira corridor is more
unstable than the Nacala route. Thatis hard to
quantify, butin 2016 trucks to/from Beira were
attacked, looted and destroyed. Rail lines tend
to be easier to secure. However, should a full-
scale civil war restart in Mozambique both rail
and road routes to both Nacala and Beira would
risk being closed again. At this point Malawi
would need to export through Tanzania (or use
other convoluted routes). Theseroutes are
longer and more expensive and currently are not
rail connected. Over those long distances road
haulage would be highly inefficient and the cost
would be destructive to the Malawi economy.

One port thatis expected to grow rapidly is
Quelimane in Mozambique. Thisis the closest
port to Malawi and there has been arecent
(2017) growth in trucks using the routes to
Quelimane, largely due to the upgrading of
roads in Mozambique. Quelimane has no rail
access although there are currently discussions
regarding a potential branch line from the
proposed line to Macuse.?*

1.2.4 Strategic value

Malawi’s geography has formed and shaped the
nation. The landlocked location and the size

of the country means that distance matters.
Malawi can either develop as a transport

hub encouraging industry and development
through the development of trans-national
corridors or will see its position eroded through
the development of neighbouring nation’s
transport infrastructure.

23 CEAR Market Overview and business Plan July 2013;
“corridors”, slide 6.
24 https://furtherafrica.com/2016/0

port-and-railway-in-mozambique.

construction-of-new-

The best example of thisis the coal traffic from
Moatize. Thanks to a massive investment

by Vale of around USS2 billion for the entire
corridor, most of this trafficis carried from
Moatize to Nacala via Malawi - Mozambique to
Malawi to Mozambique. This coal traffic paid
for the building of a new line from Moatize/
Tete within Mozambique to Kachaso on the
Malawi border, to the main marshalling yard

in Malawi at the crossroads of the four railway
branchesin Malawiat Nkaya, and for the
refurbishment of the Nkaya - Nayuchi line
which can now carry other traffic. Without

the coal trafficit is possible that rail services
to Nacala would have ceased with insufficient
traffic to have paid for the heavy fixed costs of
refurbishing and maintaining the railway line in
Malawi and Mozambique. However, constant
commercial vigilance is required - some coal
traffic continues to be carried to Beira. The new
west line gives the Government of Malawi the
option of importing Moatize coal to feed a new
Malawi power station or even to haul Malawi
coal from the Malawi field near the Malawi-
Mozambique border.

Concession agreements have been signed

for the construction of a coal export facility

in Macuse, Mozambique, with a connecting
rail freight line to the Sena line.?®> This will
by-pass Malawi. If Malawi does not develop
its railway more trafficand more industrial
development will by-pass Malawi, as significant
scaleindustrial development requires efficient
access to materials and a means of exporting
finished goods and products. This will resultin
less traffic, meaning that Malawi may struggle
to have enough traffic to set against the fixed
costs of arailway.

When traffic levels fall too far it becomes
unaffordable to maintain the railway resulting
inless trafficand a slow commercial death
spiral. Thisis because railway maintenance
fixed costs are high and the variable costs
relatively less than changes with traffic
volumes. Meanwhile neighbours who have
invested in rail will attract heavy industries
that rely on rail - mainly mining but also
agriculture and secondary industries. Currently
any diversion of the coal trafficis highly
unlikely. Vale have invested in the route.

25 Concession signed for construction of 525 km coal railway;
Railway Gazette 19th December 2013.
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Figure 1.4 Imports and exports by seaport (tonnes, 2015)

800,000
700,000
600,000
500,000
400,000
300,000
200,000

100,000

744,465
215,832

B Imports

m Exports 35,705

[ |
Beira Durban

448,480

Nacal DaresSalam
13,027 85,344
61,246 2,176

m Imports mExports

Vale have also brought in external investors
such as Mitsui who require warranties from
Vale and new financiers to refinance the railway
debt who will require guarantees.

Most importantly, restrictions on vessel size at
Beiraremain, and it was this that caused Vale
to build the purpose built, deep-water loading
terminal at Nacala along with the railway to
that facility.

Because of the investment involved, the railway
in Malawi should be considered a significant
potential asset. According to CEAR’s accounts
for the year ending 31st December 2015 the
assets of CEAR were worth MWK94,189 million
(around US$130 million at 725 MWK/S) - the
vast majority of which was civil infrastructure.
Thisrepresents an upliftin value of 50%
against 2014. Since then CEAR has continued to
invest. In total, to date (March 2017) CEAR have
invested around US$242 million. This excludes
the cost of the new line between Kachaso

and Nkaya which, with the refurbishment of
Nayuchi- Nkaya, has together been estimated
to have cost around USS1.1 billion. It has

been estimated that it would cost at least
USS3.0 billion to build the entire rail network
infrastructure in Malawi from scratch - that is
including both the east west link and the much
longer north-south links.?®

26 Presentation to Joint Transport Sector Review; National
Transport Master Plan: Findings and Progress 12th
December 2076.

Thisvalue means thatitis worth considering
seriously about how best the railway can be
best employed for the benefit of the people of
Malawi.

1.3 Objectives of the plan

The aims and objectives of this plan are to help
decide the most appropriate strategic direction
for the Governmentin the management of

rail. Rail in Malawiis at a vital cross-roads.
Investment by Vale in the East-West line for
coal traffic has opened the potential to revive
domestic trafficand thereby paying for the
maintenance of national system again. The
Mozambique civil war and the closure of the
international rail services was an expensive
shock to Malawi. Thereisan opportunity now
toreverse that.

1.3.10bjectives

Three strategic objectives have been developed
to guide the development of the overall
National Transport Master Plan:

1. Reduce transport costs and prices across all
modes;

2. Improve the safety of transport
infrastructure and services; and

3. Enhanced and sustainable passenger and
freight transport systems.
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The achievement of these long-term goals
will be guided by the pursuit of a number
of operational objectives, the primary ones
relating to the rail sub-sector being:

= Tofacilitate a modal shift from road to rail
andinland water transport; and

= Toimprove intermodal integration.

The aims and objectives of this sub-sectoral
plan are to help decide the most appropriate
strategic direction for the Government in the
management of rail in pursuit of the above

objectives. Railin Malawi is at vital cross-roads.

Investment by Vale in the East-West line for
coal traffic has opened the potential to revive
domestic trafficand thereby paying for the
maintenance of national system again. The
Mozambique civil war and the closure of the
international rail services was an expensive
shock to Malawi. Thereisan opportunity now
toreverse that.

1.3.2 Strategy

The railway system in Malawi provides the
greatest potential for reducing transport
costs. Even under CEAR’s market pricing policy,
transport costs per tonne-km by rail are lower
than by road. However, the railway’s strategic
cost advantage is limited by the fact that it
only serves Nacala port. Despite investments
in portinfrastructure for non-coal traffic, the
number of shipping lines that call at Nacala are
fewer than at other major Indian Ocean ports.
The most attractive port to Malawian shippers
and transporters is Beira, which is currently
served only by road from Malawi.

In order to take advantage of railway’s inherent
cost advantage, and to promote a shiftin cargo
transport from road to rail, a dual strategy

is proposed:

= Maximising CEAR’s advantages through
better operational techniques and
improving the state of the existing network;
and

= Extending the railway network into Malawi
from ports other than Nacala, in order to
offer choice and increased competition.
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2 Existing infrastructure

2.1 Common features of the
network

The infrastructure, asset condition and
operation of Malawi’s railway varies across the
network. The four branches from Nkaya to
Kachaso (west), Nayuchi (east), Limbe (south)
and Mchinji/Chipata (north+north-west) are
described separately below. However, there
are significant similarities also. The most
important common features of the four
routes are:

= Single track with loops;

= “Cape”gauge: 1,067 mm;

= Un-electrified;

= General goods trains are operated within
Malawi by CEAR or by a combination of

CEAR, CDN and/or the Zambia Railways. The
coal trafficis operated by CLN only; and

= Majority use by freight traffic, with some or
zero passenger traffic.

2.2 Gauge

The African Union (AU) wishes to see a common
gauge adopted across Africa, and the favoured
gauge at present is standard gauge. Within
the plan period, we do not recommended
converting to standard gauge in Malawi. At
present, whilst there are plans, following

the construction of the first Standard Gauge
Railway (SGR) in Kenya, to have an SGRin
Tanzaniavia Dodoma to Burundi. These are
unfinanced and in part thisis driven by the
desire to compete with the Kenya SGR. There
arenodates for the SGR in Tanzania beyond
phase1,and phase 2 includes to Dodoma. There
are no known plans or studies recommending
that the existing Tazara line should be made
standard gauge. It seems therefore likely that
the two almost separate lines in Tanzania

will mark a division between standard and
Cape gauge.

Malawiis connected currently only to
Mozambique (and Chipata, Zambia). There are
no plansto convert the railway in Mozambique
-not least because Mozambique is connected
to Zimbabwe and ultimately to South Africa.
The entire network is mainly Cape gauge - so
if any single country were to convert they

Figure 2.1 New alignment close to Phalula

New alignment close to Phalula, showing the high
quality of the track bed (with new track, concrete
sleepers and Pandrol clips), the new built road bridge
anddrainage.

would risk losing the benefit of being part of
aninternational network. When Malawi last
lostitsinternational network connection -
during the Mozambique civil war - railway
volumes collapsed.

If the Tazara line were converted to standard
gauge and if aline were built from Tanzania to
Malawi then such a connecting line should be
standard gauge, However as it stands today
any extension into Malawi from the Tazara
line should be at Cape Gauge as then it could
connect at both ends. There are no plansto
convert the Tazara line to standard gauge.

2.3 West: Nkaya - Kachaso

This railway branch line is 136.5 km long and is
newly built. Itisnot part of the historic legacy
included within the 1999 CEAR concession.
Railway operations only started in 2015, with
volumes building over 2016 when some 6.6
million tonnes of coal traffic were carried. From
2017 trafficvolumes on the line are expected

to grow further. Atits maximum, thelineis
forecast to carry up to 8 trains per day each way
—-which equates to about 18 million tonnes per
annum of coal traffic.

The concession for this branch is owned by
Vale Logistic Limited (VLL), a wholly owned
subsidiary of the Vale SA, although ownership
will transfer to the Government of Malawi
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Figure 2.2 Map of concession areas
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Figure 2.3 Map of main traffic flows
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Figure 2.4 Map of existing condition of the railway network in Malawi
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at the end of the Corridor Agreement and

the CEAR Concession period (which are co-
terminus). All the other railway routes within
Malawi are part of the CEAR concession.

Theline has been built to handle 20.5 axle
loads. It consists of asingle track with five
passing loops. Eachloopislongenough to
handle two passing 120 wagon trains plus

4 locomotives plus a small amount of extra
length as operational spare land. Authority

to proceed between loopsis controlled by a
satellite system although a recent decision
has been made by CEAR to replace/supplement
this with a radio-controlled system which

is expected to have better reliability and
coverage. The exact cost of building this route
section in Malawiis not known but from a
combination of press reports and conversations
with CEAR and the Government of Malawi staff
itisassumed to be around USS800-870 million.
Thisrepresents the bulk of the USS$1.1 billion
that Vale stated that they would spend in
Malawi, excluding the USS200 million spent on
Nkaya - Nayuchiand the USS42 million spent
on the remaining routes.

The traffic on this route is exclusively operated
by Corredor Logistico Integrado do Norte
(CLN), a wholly owned subsidiary of Vale. CLN
collects the revenue payable for the coal traffic
from Vale. CLN pay a fee to VLL for operations
over this section (as well as to CEAR and

CDN for access and track maintenance over
their respective and separate concessions
within Malawiand Mozambique). CLN own
the wagons and the locomotives required to
operate the coal traffic. The commercial and
contract arrangements that govern the coal
traffic mean that it is effectively outside of the
influence of the Government of Malawi - and
because the trafficis transitin character, it
impacts on Malawi more widely only indirectly.
However, the financial benefit that follows to
CEAR (and therefore to Malawi) is significant.

Noregular traffic, other than transit coal traffic,
runson thisroute and when the coal traffic hits
its forecast maximum of 18 million tonnes per
annum that there will be insufficient capacity
to allow other trains to operate without further
investment. This section hasloopson average
every 26 km for 16 trains in total per day (both
directions). In comparison, the Nkaya - Nayuchi
section has 6 loops andis 98.6 kmlong (has

on average a loop every 16.5 kms) which is

Figure 2.5 Coal locomotive used on
the new alignment

Coal locomotive of the type regularly used on this
route on this occasion hauling CEAR civil engineering
department wagons.

proportionally greater even though the Nkaya
- Nayuchi section carries up to 22 trans per day
(both direction 8 loaded coal, 8 coal empties

2 general freight west and 2 east, and 1return
passenger service). Itislikely that one or more
extra loops would be required for each train

per day per direction needing capacity over
this section. The exact number depends on the
location of the loops, local timetabling and the
willingness of VLL and CLN to use the loops as
holding locations to allow trains to pass. These
loops should be relatively simple to construct
but will have a cost particularly as they may not
be optimally located on sections where the land
is flat and/or relatively easy to build on.

The line speed over this section varies but is
typically 70 kmph. The existing coal traffic
takes about 2-3 hours to be hauled over this
route. The average operational speed is
therefore slower than 70 kmph. Thereis no
significant difference in the time it takes to
operate trains west or east. From Moatize the
coal trains typically take around 12/14 hours to
Nkaya and around 27 hours to Nacalain total.?”

27 Source: Interview with CEAR (Chimeta Mulamba) for this
commission on 28th March 2017.

35



36

Malawi National Transport Master Plan
Rail Sub-Sectoral Plan

2.4 East: Nkaya - Nayuchi

Thisrailway lineis around 99 km long to the
border and is newly rebuilt. Itisaround 700 km
from the border to Nacala. The reported cost of
this rebuild is around US$200 million.

This line falls under the CEAR concession even
though the dominant traffic carried is transit
coal. CLN operate the coal trains over this
section and CEARis paid an access and track
maintenance fee for each coal train. East of
Nayuchiwithin Mozambique the concession
isoperated by CDN, also a subsidiary of

Vale and with whom CEAR have a very close
management and trading relationship including
use of acommon pool of staffing and rolling
stock resources (with a “wooden dollar”
reconciliation system).

The branch line has been rebuilt to handle 20.5
axleloads. It consists of asingle track with six
passing loops, including the yard in Liwonde.
Eachloopislongenough to handle two passing
120 wagon trains plus locomotives plus a small
amount of extralength as operational spare
land. Authority to proceed between loops is
controlled by a satellite system although a
decision has been made to replace/supplement
this with aradio system for better reliability and
coverage and to be consistent with the rest of
the coal line.

The formationis almost identical to the Nkaya -
Kachaso.

Excluding CEAR’s own engineering and
operational trains services (“light locomotives”,
engineering trains and wagons for maintenance
and repositioning), three types of train trafficrun
on this corridor:

1. The most important of these is transit coal
traffic. Thisisplanned toincrease to 8 trains
of 120 wagons per day in each direction.

2. Capacity has been reserved for up to
two trains per day in each direction for
Malawiinternational traffic - thatis traffic
exporting goods from Malawi orimporting
products to Malawi. This definition also
includes transit trains to/from Zambia or
trains that include part loads of transit
traffic to/from Zambia. The general goods
trains are typically operated with up to
35-40 bogie wagons but this will increase to
42 wagons from June 2017 and could also in
theory be extended to 120 wagon trains if
required.

Figure 2.6 Rebuilt line at Liwonde
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3. Thereis a weekly locomotive hauled
passenger service, although the concession
agreement stipulates that there should be
sufficient capacity for a daily service (which
thereis). The passenger train connects
communities on the line between Nkaya and
Nayuchiwith Balaka, Blantyre and Limbe
(see below for more detail on the separate
section on the passenger service).

There are no major domestic terminals on
thisroute except at Liwonde where adjacent
to theyard are two warehouses with the
sidings owned by Agricultural Development
and Marketing Corporation (ADMARC) and the
Malawi Fertilizer Company (MFC).

Coal trains on this route are pre-cleared for
customs are not typically required to be
checked at Nayuchi, although they do stop

at Liwonde for around 15 minutes. However,
thatis not the case for general goods traffic.
Westbound general freight trains from Nacala
are currently checked at the border for around
1hour (mainly to log paperwork). After being
logged they are allowed to proceed over the
border at Nayuchi. They are typically delayed
fora further (approximate)1hour for customs
clearance at Liwonde. The current planis
that the Liwonde operation will move to
Nkaya where the trains typically need to be
remarshalled anyhow so this is to be welcomed.
Eastbound general freight trains travel to the
border directly where they are delayed for
approximately 1hour. They then proceed to
Entre Lagos where they are formally cleared
forcustoms into Mozambique. Eventually it
is hoped that customs clearance will become
unnecessary when pre-clearance is agreed for
trains starting at Nacala port. This would offer
rail a significant modal advantage over road
where obtaining customs clearance can take
several hours or days but more significantly

would reduce transit times and costs to Malawi.

Recommendation
Continue with the move of customs
clearance from Liwonde to Nkaya.

Recommendation

Establish One Stop Border Post
(OSBP) at Nayuchi- Entre-Lagos border.
Alternatively, import cargo should be

cleared at Nkaya only. Customs should
allocate officers to work during weekends
to clear exports.

Recommendation

Continue to seek customs pre-clearance
toremove the need for stops for customs
as far as possible.

The line speed over this section varies but is
typically a maximum of 70 kmph, although
general cargo trains can typically operate at no
more than 60 kmph. Whilst the line speed is
up to70 kmph the operational speeds achieved
are significantly slower. Thereis a specific
requirement within the concession agreement
that coal traffic takes no longer on average on
anend to end basis (defined as Nkaya yard and
Nacalayard) and a metric to ensure that the
average speed of general freight trainsis no
less than 90% of the coal trains. The existing
coal traffic takes about 3 hours to be hauled
over thisroute. The general goods traffic takes
around 4.5 hours but this includes time for
customs clearance. CEAR have confirmed that
thereis nosignificant differencein the time it
takes to operate trains west or east.
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2.5 South: Nkaya - Limbe - Marka

This route sectionis part of the CEAR
concession and forms the historically most
important branch line of the Malawi railway
network - the “Sena” line. The entire route
section to the borderis 297 kmin length

but around 200 km of the route is currently
non-operational. Only the section between
Nkaya and Limbe is currently in operation

for freight and passenger traffic. This section
is discussed first in more detail below. The
section between Limbe and Marka is discussed
alsoin the next chapter as this section is
expected to be brought back into operational
use. The reminder of this route between Marka
and Mozambique is discussed in the final
section below.

2.5.1 Nkaya - Limbe

This sectionis 96 km long. Freight trains from/
to Limbe are generally made up of only up to 35
-40 wagons and two locomotives - though this
is expected toincrease to 42 wagons from June
2017 with extensions to the loops and other
works currently underway.

Having the line at 18 tonnes rather than 20.5
tonnes means that each 2-axle wagon can
carry around 5 tonnes less each in terms of
payload than on the main east-west, coal
route. The payload differential is twice the
axle load difference for wagons with 2 axles
-although in theory the tare (empty) weight
of the wagon may be lighter on a lower axle
load railway which could allow marginally
more payload to be carried. It also means that
some of the more powerful locomotives - the
C30s - cannot be used on this railway. The
smaller substitute locomotives that must be
used - such as the types U20/Cand GT26 - and
these typically have less tractive effort and can
only haul a smaller number of wagons. CEAR
donotyet use GT26 type locomotives on this
section because they have not been approved
foruse by the Government of Malawi. For this
reason, the trailing load is currently limited
(for2 locomotive trains). Upgrading the axle
load of aroute would require significantly
more expenditure.

Figure 2.7 Replacement of sleepers and upgrade
of the route north to Lunzu?®

| . ...—ﬂ_‘,,_ -

Theline to Limbe is 18 tonne axle load. This was
recently raised from 15 tonnes. This was paid
for by CEAR with financing from Vale although
the debtis a liability on CEAR’s accounts.

28 Photographs of the replacement of sleepers and upgrade
of the route north of Lunzu adjacent to the M1in late 2016
taken by the consultant.
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Recommendation
Type GT26 locomotives to be licenced

for this route to improve operational
flexibility.

The cost of upgrading the axle load per tonne
on thisrouteisdiscussed in more detail laterin
thisreport. Currently CEAR would not benefit
immediately from any increase in the axle load
as the wagon fleet and most of the locomotives
that could be used on this branch do not need
20.5 tonnes/axle route capability. However, the
economics will change over the medium-long
term; should the rest of the Senaline be rebuilt.

The line speed over this section varies from 25
to 50 kmph. The lineis currently typically up

to 50 kmph north of Namatunu (262km) and

up to 40 kmph south to Blantyre. Between
Blantyre and Limbe the line is 25 kmph. Transit
times between Limbe and Nkaya were typically
around 7 hours in the past but in early 2017 they
were reduced to around 5 hours. Works are
currently underway that will reduce this still
further to around 4 hours in 2017.

Currently the Limbe branch operates using a
paper system to control train operations but
thisisunderreview as CEAR hope to extend
the existing satellite or proposed radio system.
Having a separate system to the east-west
line (Kachaso - Nkaya - Nayuchi) to other lines
isnotafundamental problem operationally,
however, having a token or paper system can
cause difficulties as it means that the capacity
of the network is harder to manage on a real-
time basis from a central location. Having a
central control capability will make it easier
torunamore punctual and faster railway. It
isalsolikely to be saferasit reduces local
operating autonomy and increases the ability
of the central controller to intervenein the
event of aline failure (such as track defect) or
should there be “two trains in section”.

Figure 2.8 Photo of 2016 track rebuild between
Limbe and Lirangwe??

Recommendation

Review potential extension of east-
west route train control system to
include Limbe branch.

Itisworth noting that whilst the station
facilities are very basic. At most smaller
stations, thereis no platform and the station
building is some distance from the track, but it
can be seen from photographs (refer to Figure
2.8) that the line has been mostly refurbished
with concrete sleepers and modern track
fastenings, and is well ballasted. However, the
station at Maleule siding looks in relatively
poorer condition and thisis thought to
explain why the train discharged and loaded
passengers on the mainline even though this
potential uses capacity.

29 http://www.mbc.mw/index.php/component/k2/item/2312-
rehabilitation-of-limbe-lirangwe-railway-line-to-be-
completed-in-july. The same photo can also be found also on
CEAR’s website.
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2.5.2 Limbe - Makhanga

This section is120.6 km long. and is non-
operational although the expectation of CEAR
and the Railways Division of the MoTPW is
that this section as far south as Sandama will
be brought back into use in 2019 with the cost
being borne by CEAR. Itisnot clear whether
thisisanexplicit part of the 2017 revision

of the concession agreement or a separate
commitment by CEAR to the Government

of Malawi. Some feasibility work has been
completed already and surveys are currently
underway to confirm the cost. CEAR (and the
Government of Malawi) also intend to extend
the refurbishment alittle further to Makhanga
and surveys are expected to start after the
initial phase of work and until these have been
completed thereis not expected to be any
formal and firm commitment from CEAR and/or
the Government of Malawi. However, the CEAR
website has recently refreshed to include an
article titled “Nkaya - Mchinji rehabilitation on
the cards.” This states:

“CEAR has embarked on a multi-million Kwacha
rehabilitation of Nkaya - Mchinji railway line
inan effort to improve its services this part of
the line. The 2-year project has started with
engineers and contractors inspecting the line
before the submission of tenders for the actual
work to begin.”

From 2019, it is expected that CEAR will operate
a passenger service over this route. There

will be some potential freight traffic—- mainly
sugar, cement, fertilizer, tobacco and general
goods. This though thisis not thought to

be significant currently as most of the large
historic freight users of this route are located
south of Makhanga and the Chiromo (the Shire
River Bridge) washaway, but there will be some
additional traffic and this is expected to grow.
For thisreason, at this point the intention
isonly torestore the historic line speed and
gauge of the route prior toits closure - thatis
to 15 tonnes axle load only. This however is not
a problem for passenger trains which typically
do not have heavy axle loads.

30 http://www.cear.mw/index.html. The web posting goes on

to say: “The works will among other things involve replacing
of rails in critical areas of the line, putting ballast stone,
placing concrete Sleepers and repairing bridges. Once
completed, CEAR expects to have more local cargo like
tobacco, sugar, cement and general cargo.”

Figure 2.9 Maleule station track

Track (top) and siding (bottom)
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2.5.3 Makhanga - Marka - Mutarara Figure 2.10 Private freight sidings near
Luchenza between Limbe and Makhanga

From Makhanga thereisonly 77 miles to the
border with Mozambique at Marka (Malawi)
and Vila Nova de Frontiera (Mozambique) and
only around 37.5 km to Mutarara rail junction
on the east of the Zambezi where the railway
could join the Moatize - Beira line, and subject
toits proposed construction to the branch to
Macuse also. At Beira thereis an opportunity
to connect with existing freight services to
Durbanvia Harare, Zimbabwe - from the
Republic of South Africa to Mutarara Junction;
thisis the same route the new passenger
carriages were brought to Malawi.

This sectionincludes the bridge at Chiromo
near Bangula over the Shire River that was
washed away in1997. Options for thisroute are
discussed in more detail later in this report.

2.6 North: Nkaya - Mchinji
and Chipata

The north branch between Nkaya and Mchinji
and the Zambia border near Chipata is also
part of the CEAR concession and is the longest
of the four routes. Itis12 km from Chipata

to Mchinji and 110 from Mchinji to Kanengo,

105.5 km from Kanengo to Salima and 172 km e : |
from Salima to Nkaya. In total thatis around i

400 km. The concession from the Malawi/ ; 1 ng“gﬂn
Mozambique border from Nayuchi to Chipata _ P]‘:

is operated by Zambian railways. The line ‘_ :
terminates at Chipata around 389 km from the '

Tazaraline and around 150 km from the Patauke
mine in Zambia.

Line speeds vary but even though the track
geometry allows trains to operate at 50 kmph
(with 15 tonne axles) they typically only

run at up to 50 kmph from Nkaya to Salima
and at 25 kmph west of Salima. Some track
refurbishmentis underway but thisis not
expected toraise line speeds significantly.
Typical services take about 20 hours to run
between Mchinjiand Nkaya and 4 hours
between Kanengo and Salima.'

31 Source: CEAR Operations department interviews for this
concession 28th March 2017.
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The maximum load is 18 tonnes between
Chipata and Salima (via Kanengo and Mchinji)
and 15 tonnes per axle between Salima and
Nkaya. The lower axle lower south of Salima
effectively limits the maximum axle load for all
trains to/from Nkaya and further. Having the
line restricted 15 tonnes axle loads rather than
20.5 tonnes (or 18 tonnes) means that wagons
carry around 11 (or 6) tonnes less each in terms
of payload than on the main coal route. It also
restricts the locomotives that can be used. The
lighter weight locomotives - type U20/C that
can be used - have a lower tractive effort. They
typically can only haul 30-35 wagons but a
successful test has been completed to operate
eastbound with 39 wagons. The constraint on
this section is thought to be the trailing weight
of the train from the combination of the steep
gradients3? from Salima west towards Kanengo
andtight curves on that section rather than the
length of the trains.?® This constraint will not
apply toloaded trains running east and south
from Chipata (or from further within Zambia),
Mchinji or Kanengo so these trains heading
towards Nacala (or Beira) could be longer than
trains heading from Nacala particularly if the
backload was part empty.

This route has suffered significantly from
recent wash ways particularly between Balaka
and Salima. A photograph of the track under
water at Balaka after a short downpour of
rainis shown above but the main damage is
not caused by surface water but when water
running off the railway removes ballast, and
in extreme cases the track, in the process. A
feasibility study on the Nkaya - Mchinji section
was undertaken injune 2016. Significant
work has been undertaken to rectify this and
upgrade the spotson the route that have
suffered from poor maintenance. According
the 8th Joint Transport Sector Review (JTSR)

32 Around 32.5% of the route between Salima and Kanengo
is on some gradient with a maximum gradient steepness of
1.663%. The Nkaya - Salima section has a steeper maximum
gradient of 1.754% but that is only for what are thought to
be very small sections and only 2.2% of the route section
has any form of gradient. There are no gradients between
Kanengo and the Zambia border. Source: Feasibility for
the Rehabilitation of the Mchinji to Nkaya Railway Line in
Malawi; Feasibility Report; June 2016 by TEAM Engineering
in partnership with D’Appolonia, page 21.

33 Much detail on the alignment of the route can be found in
the GOPA (COWI Consortium including Atkins) report for
the EU: Malawi: Beneficiary Framework Contract Lot 2 -
Transport & Infrastructures - technical Assistance to Rail
Sector Development. Draft Final Report. May 2009. Page
21.

Figure 2.11 Track under water near Balaka

Recommendation

Conduct further trials to test the
maximum trailing load west and
east between Nkaya and Kanengo

and Chipata - partly for publicity
and partly to plan potential
traffic on this route in a way that
optimises efficiency.

Action Plan this work is due to be completed by
June 2017. Thisis a significant task. There are
830 structures between Nkaya and Mchinji3*
Once thisremedial work is completed it is
recommended that CEAR conduct further trials
to test the maximum trailing load between
Kanengo and Nkaya and between Nkaya and
Chipata for the different types of locomotives
that might be used.

The variable quality of the track on this route
can be seenin Figure 2.12, west of near Salima.
Itisclear from these that some sectionsareina
good condition but other sections are in a much
poorer condition.

34 Feasibility study for the rehabilitation of the Mchinji to
Nkaya railway line in Malawi, June 2016, for the Malawian
Ministry of Transport and Public Works, page 28.
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Figure 2.13 shows the north line from near
Kanengo and show the variable quality of the
track within a small section. The first picture
shows the track on the branch into Kanengo

yard itself.

Figure 2.12 Track quality of north
line near Salima

Figure 2.13 Track quality of north
line near Salima

43



44

Malawi National Transport Master Plan
Rail Sub-Sectoral Plan

Figure 2.14 Track condition between Sharpeville and Golomoti

Figure 2.14 shows track condition between
Sharpevale and Golomoti. These also show

the highly variable quality of the track in
relatively small section thatis used by the
same trains. This would suggest that CEARis
restoring and/or renewing the track as required
on aspot renewals basis and it may be worth
considering whether these spot works could

be more effectively replaced by preventative
renewals /maintenance and whether renewing/
maintaining to a higher axle load may be a cost-
effective means of progressively upgrading the
route. Itis possible that some of the track may
have been already upgraded as the quality of
the track in the bottom left photo of Figure 2.14
near Sharpeville would suggest.

Currently the Nkaya - Mchinji- Chipata branch
operates using a paper system, but CEAR

have suggested that over the medium-term
consideration will be made whether this may
be replaced with an extension of the existing
satellite or proposed radio system. Having a
separate system to the east-west line (Kachaso
- Nkaya - Nayuchi) to other lines is not a
problem operationally. However, having a
token or paper system can cause difficulties. It

5

means that the capacity of the network cannot
be managed on areal-time basis from a single,
central location. As with the southernroute,
improving the punctuality and the speed of
trains will be easier with a central train control,
particularly if the rest of the network is also
controlled from the same point. Aradio system
will be saferasit reduces local operating
autonomy and allows central controllers to
intervene when required, such as should there
be “two trainsin section.”

Recommendation
Review potential extension of east-

west route train control system to
also include north branch.
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The branch to Mchinji and Chipata has not

got the same number of historic or existing
customers as the branch to Limbe, not least of
all because of the frequent breaks in service
and the poor rail speeds though also because
the area has lessindustry and the line was

not built until much later than the Sena line.
However, the line includes Kanengo (the main
yard for Lilongwe) and the connection to
Zambia. The line only extendsinto Zambia
forashort distance but by doing so it allows
exporters and importers to more easily use rail
to access the port facilities at Nacala. There

is significant traffic potential from Zambia -
in particularimports to Zambia and clinker
and metals exports from Zambia. This flow is
discussed in more detail later in this report.

The very southern section of this route between
Bilila and Balaka and Nkaya has a regular
passenger service. There isno passenger
service north of Bilila to/from Salima, Lilongwe
(Kanengo), Mchinji and/or Chipata.

2.7 Track maintenance and renewal

CLN/VLL contract all infrastructure
maintenance. This avoids CEAR having
torunitsown separate, complicated and
expensive tender process. Currently in Malawi
Monteagle is used for most maintenance and
renewals work.

Maintenance is then charged to CEAR and the
other concessions. The 2016 accounts suggest
that CEAR paid around USS400k for track
maintenance but this is probably lower than
would be the case given that CEAR has been
replacing assets rather than maintaining them
at key locations. Itis not clear that this level of
maintenance is sufficient given the cost of the
upgrade of the line between Nkaya and Nayuchi
(around USS200 million) and works on the
remainder of the route (part of USS52 million).
Itis expected that this figure will increase as
the upgraded track ages. Over the whole life

of the railway asset this should be sufficient
to ensure that the railway is being maintained
and renewed.
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Whilst the sections of the railway are relatively
new and should need less maintenance/
renewal and whilst traffic volumes are still
growing including for the coal traffic, itis to

be expected that CEAR maintenance/renewal
costs will be low but the Government of Malawi
need to ensure that these rise appropriately
to be certain that the infrastructure is being
keptin good condition. Most freight railways
fail commercially when maintenance/renewal
isnot undertaken and thus traffic levels fall
toa point where such work can no longer be
afforded. The appropriate forecast cost for
track maintenance is discussed in the financial
chapterin thisreportin more detail.

Recommendation
That the Government of Malawi
review the level of track (and other)

maintenance by CEAR. In addition,
the Government of Malawi need to
review the level of renewals.

2.8 Stations

Afull list of operational stations, taken from
the Working Timetable supplied by CEAR, is
shown in Table 2.1. Thisincludes the type of
station, and whetheritis busy or not, according
to the CEAR’s descriptions. All the stations
between Makhanga and Limbe are not currently
operational so are not shown.

Visits were made to several major stations
(categorised as large or medium in the list
above) to examine the facilities available.
These stationsincluded Balaka, Liwonde,
Blantyre and Limbe. All the stations were
reasonably well maintained, with improvement
projectsin evidence at Blantyre and Liwonde
(although it wasn’t clear if these were for track
works or for the station environment).

All the large and medium stations visited were
staffed with a station master. All stations
comprised a covered waiting area, either
through the provision of an inside waiting
room, or on the porch underneath a veranda.
Office facilities were in evidence at all stations,
including ticket windows, and a notice board
was available with general notices and fare
tariffs. Toilet facilities were also available

at the stations visited on request but it was
not clear that the toilets would be open for
most passengers.

Figure 2.16 Track renewal work being
undertaken in Limbe yard

Figure 2.17 Balaka station and Chipala station

Top: Photo of Chipala station (disused) west of Salima

Bottom: Passengers waiting at Balaka station fora
delayed train (later cancelled)
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Table 2.1 Operational stations

Station name Type Busy/not busy
Limbe Large Busy

Blantyre Large Busy

South Lunzu Halt

Maleule Small Not busy
Lirangwe Small Not busy
Namatunu Small Not busy
Gwaza Halt

Shire North Small Not busy
Njerenje Halt

Utale Small Not busy
Nkaya Small Relatively busy
Bazale Halt

Rivirivi Halt

Balaka Medium Relatively busy
Khwiza Halt

Faringdone Halt

Bilila Small

Mululu Small Not busy
Mitengwe Halt

Liwonde Large Busy
Chinyama Small Not busy
Molipa Small Not busy
Lambulila Small Not busy
Mbanila Halt

Namanja Small Not busy
Mphonde Halt

Likhonyowa Halt

Nayuchi Medium Busy

In addition, a number of smaller stations and
halts were visited. At the smaller stations,
thereis often a small station building but no
facilities, with no buildings at the halts. In
these cases, passengers boarding/alighting the
train do so directly onto the trackside. Station

staff were not seen.

Figure 2.18 show one of the large stations

at Balaka.

Itisrecommended that aninventory is carried

out at each of the stations to check that
the facilities are well maintained, and any

improvements carried out that are required.

Inline with the earlier recommendations
space should also be made for displaying
timetables, fares and for the provision of the
‘Next Train’sign in each direction. Whilst this
will be straightforward at most of the medium
and large stations information should also be
provided at the smaller stations and the halts.

The photographs of the station in this section
show the station at Balaka, during a short, but
heavy downpour. Even with this short storm
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the station was soon inundated, with the
ground, including the track, covered in about
6inches of water. Given that the station at
this locationis on the same level as the track
it was very difficult to access the station. In
the instance where a train arrives this would
haveresulted in all of the passengers getting
very wet to access the train. Itis therefore
recommended that during any inventory
consideration is given to drainage at each of
the station areas, and improvements made
where necessary.

Finally, given the fact that the station is
effectively the retail front for the railway, the
general environment of the stations should
be improved to ensure an excellent passenger

experience. On the site visit to ride on the train

at Blantyre on Wednesday 29th March, works
were underway at Blantyre station around
the station entrance, and the main station
entrance was taped off. Thisisshown in the
photograph below at which time the station
was open for passengers.

This meant that passengers had to enter
through a side gate, through mud and then
cross a building site to access the station.

This presented a very poor impression to
passengers and operational measures should
be putin place to avoid this situation occurring
on the days that passenger services arein
operation. At the veryleast an annual paint
programme should be established for each and
every station. The stations and the station
boundaries should be painted in the brand
colours of CEAR.

CEAR also need to decide whether the stations
are openor closed to the public. If information
is published for passengers and the stations
are closed to the public, then any information
—including station opening hours - need to be
displayed where passengers can see them.

Figure 2.18 Passenger facilities at
Balaka train station

Recommendation

Annual paint programme for each
station. Thisisin addition to any
maintenance plan. Take care to
ensure that the station retail front is
maintained appropriately.

Recommendation
Display station opening times in

information where it can be seen
by public.
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Open for passengers but not welcoming

2.9 Level crossings

Safety at road and rail crossings needs to

be improved. Arisk assessment needs to be
conducted at level crossings to ensure that road
authorities and network operators identify
technical and operational hazards to users

and manage any identified risks to people,
property and the environment, including with
a clear understanding of stakeholder roles and
responsibilities. The standard criteria for grade
separated crossings is where Average Daily
Traffic (ADT) of motorised vehicles multiplied
by the trains per day is greater than 50,000
within the space of a few years. Very few, if any,
crossings meet this criterion in Malawi, but
grade separation is nevertheless recommended
in the following cases:

= New railways
= New roads

= Road rehabilitation projects, upon review of
aroad safety audit

In the context of at grade railway crossings the
criteria for safety interventions is calculated as
follows: Train Vehicle Units (TVU) = Daily traffic
(motorised and non-motorised) x Trains per day.
Where the TVU is less than 6,000 an unmanned
level crossing with warning signs is required.
Where TVU is more than 6,000 but less than
10,000 an unmanned crossing can be erected
and manned on priority basis, and where the
TVU is greater than 10,000 a manned level
crossing isideal.
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3 Existing locomotives and rolling stock

3.1 Locomotive fleet

The track maintenance figure above is still more
than the cost of locomotive maintenance of
around US$100,000.

CEAR currently have five main types of
locomotive (including 2 on loan from CDN and
excluding 2 locomotives that are no longer
operational). They are shownin Table 3.7.

Theinvestmentin the fleet is significant.

CEAR invested USS7.2 million buying 6 U20/C
locomotives at SUS1.2 million each (this includes
2 trains “lost” - assumed damaged beyond repair
in a derailment from a river bridge). In addition,
CEAR spent around US$300,000 refurbishing
each of the MLW locomotives which are mainly
used for general cargo.

In total CEAR have 10 mainline locomotives

and 2 shunt locomotives. Thisis a significant
enhancement on the fleet that CEAR had
tooperatein the past. Thisincluded four
locomotives sent by Taiwan in 2006 which seem
to have only been capable of being used for
shunting or not all. The remnants of the fleet
seem to be non-operational.

Table 3.1 CEAR locomotives

Figure 3.1 Locomotive gifted by Republic
of China (Taiwan)

Now thought to be non-operational

CEAR operate a separate fleet but there is clear
synergy with the CDN fleet. Forexample, at the
moment CEAR are borrowing 2 U20/Cs. CDN
also operate C30s and GT26s, as well as U20/C
and MLW locomotives. The locomotives shown
in Table 3.2 are used regularly within the CEAR
concession area.

Horsepower Axle load Weight Axles Number
4 (used tobe 6 but 2
U20/C 1,500 15 tonnes 91tonnes |6 D H——
Montreal
Locomotive 1,500 15 tonnes 90 tonnes | 6 6
Works (“MLW?)
Others: 5
Shunt locos
Table 3.2 Regularly used locomotives
Horsepower Axle load Weight Axles
C30 3,000 20 tonnes 120 tonnes 6
GT26 2,600 18 tonnes 108 tonnes 6
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The arrangement for borrowing and loaning
wagons between CDN and CEAR works well.

In addition to locomotives CEAR and CDN
borrow/lend staff, wagons and other resources.
Arecord is kept. In theory, any shortfall is
reconciled, however, because normally over
ayear the tradeis roughly even, to avoid
excessive bureaucracy and because both
entities are owned by Vale a “wooden dollar”
process has to date proved sufficient. Currently
CEARis understood to be slightly in debt to
CDN but thisisreported by CEAR as to be not
significant.®

3.2 Wagon fleet

CEAR operate a large and diverse wagon fleet.
They also own nearly all the wagons although a
minority are leased. Excluding the coal traffic
where the ownership is complicated by Vale’s
dualrole as parent of CEAR and as the end
customer, and which are not used by CEAR,
there are no significant number of privately
owned wagons being used for general traffic.

CEAR operates around 798 wagons (excluding
CLN’s Moatize coal fleet and CDN’s fleet).
Nearly all of which have been acquired new
or have been refurbished. CEAR also regularly
lend or borrow wagons with CDN on a wooden
dollararrangement to ensure that between
the two concessions that the two fleets are
managed optimally.

The key CEAR sub-fleets include:

= Around 246 covered bogie (pallet) wagons
with a tare weight of 19 tonnes and a
payload of approximately 36.5 tonnes (which
islow given the potential axel load of the
routes would allow up to 53 tonnes).

= Around 289 container wagons (“cc’s) -
consisting of low sided bogies and container
flats - used for container and other traffic
including around 125 for clinker traffic from
Zambia.

= 84 plus ballast bogie wagons used for
engineering trains and fertilizer which will
include 44 refurbished high sided and 58
low side border wagons with an upgraded
braking system.

35 Source: Interview with the Financial Controller of CEAR for
this commission held on 28th March 2017.

Figure 3.2 CDN mainline locomotive being used
by CEAR for shunting in Limbe yard

= 60/61covered, refurbished wheat wagons
leased by CEAR from CDN (Bogie Ballast
Wagons: “BBW”s) —with a tare weight of 18
and a payload of 39 tonnes. These are due to
be returned. Figure 3.4 shows these wagons.

= 100 new, hopper bogie wheat wagons - from
Transnet with a tare weight of 19.5 tonnes
and a payload of 54.5 tonnes. A picture of
these green wagons being shunted in Limbe
yard is shown above. The full fleet has been
deployed since March 2017, and will replace
the fleet on loan from CDN. Thisis a good
example of CEAR investing in the capacity
of the system. Itisimportant to note
thatinearly 2016 there was a significant
possibility that Malawi might have to import
significant quantities of grain to overcome
the “hunger” caused by a poor rainy season.
Only rail has the capacity to shift the
large quantities required quickly and this
investment would allow that to happen
if required again. Itisworth noting that
these wagons were conveyed to Malawi from
Durban by rail through Zimbabwe and via
Beira and Moatize in Mozambique helping
prove the potential viability of that route.

= Around 61 Tank wagons (“FT”s) used for
diesel with a tare weight of 19 tonnes and a
payload of between 38 and 43 tonnes. Some
wagons have been recently damagedin a
derailment and are temporarily stored in
Limbe yard.
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Figure 3.3 Bogie covered (pallet) wagons in
Limbe yard

Figure 3.5 CEAR grain hopper wagons

Figure 3.6 Diesel tank wagons in Blantyre

Figure 3.7 Disused type of tank wagon from
Kanengo yard (2016)
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In addition, to manage the expected traffic
from Zambia, Zambia Railways has fleet of
around 49 flats and low box wagons and around
20 high sided box wagons.

Itisworth noting that the loaded wagon of
most CEAR fleet is 15 tonnes per axle or less
- forexample the bogie diesel cars normally
weigh around 60 tonnes - which is 15 tonnes
per axle. However, in order to operate block
trains as efficiently as possible it may be
necessary on routes that permit higher axle
loads to use wagons with bigger payloads - in
particular should CEAR carry regular mining
traffic from Zambia or a new mine in Malawi.

Because CEAR have been actively refurbishing
the existing fleet and leasing/buying new
wagons, as well as losing some wagons to
accidents and sending others back, the exact
size of the fleet is not fixed and is still growing.
This refurbishment programme is not yet fully
complete. CEAR have, for example, replaced
the vacuum brakes on the over 80% of their
fleet with air brakes (March 2017) but vacuum
braked trains still operate and may continue
to do so until May 2017 or later. However, over
the last two years CEAR have invested in a
large and diverse fleet that should be sufficient
forany gradual increase in general traffic for
the next few years, particularly if CEAR can
persuade their customers to improve their
operational efficiency.

One of the key issues for CEAR is wagon
efficiency and utilization. Thisis made more
pressing by the significant investmentin
acquiring new and refurbishing old wagons.

At the moment, the cost of wagons is not
disaggregated in customers’ bills butis
included in the haulage price. This means

that customers and other agents are not
commercially incentivised to utilize the wagon
fleet efficiently. This might be acceptable if
CEAR can enforce a strict timetable with its
customers that ensures the efficient loading
and discharge of its wagons - via commercial
incentives. However, even on the best managed
flows the actual transit time only accounts

for half or less of each wagon cycle. For most
customers, the percentage of transit time
iseven less. This matters becauseitisonly
whilst trafficisin transit that CEAR can charge
freight customers.

CEAR understands thisissue. They have
undertaken an analysis of their key customers
and the main terminals including Nacala

Port to assess what takes so long to load and
discharge each wagon set. Forexample, at
Bakhresa’s facility in Limbe, the discharge of
the grain wagons is slow because of conveyor
system that can only unload one wagon per
hour, shunting difficulties because of a lack of
space which adds to the cost for CEAR as they
undertake the shunting and the favouring

of trucks over rail. Other customers tie up
rail wagons by using them as mobile or static
storage.’®

3.2.1 Use of private wagons

Currently no customers of CEAR lease their
own wagons —except the coal fleet. Wa