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The global cement industry on Google
Earth.

The most comprehensive global database
on waterside cement plants, waterside
grinding plants and terminals.

www.cementdistribution.com (a free and
comprehensive website on cement trade
and distribution).

Authors of the Handbook on Global
Cement Trade and Distribution.

The ICR Handbook on Glebal
Cement frads znd Distrbution

36 Years experience.

an introduction

Consulting Project / interim management

The ability to advise customers on every ¢  Substantial experience in realising projects

aspect of cement and clinker trade and and managing complete logistical chains.

distribution including strategical, e Examples:

economical, logistical, technical and e Setting up and managing the cement

operational aspects as well as sourcing, and fly ash supply to a large

shipping, facilities, handling systems, etc., construction project including self-

etc. discharging cement carriers, floating

terminal, etc.

A clear vision on port and facility design * Redevelopment of a large brown

that can adapt to changing trade and field bulk terminal.

industry conditions. e Setting up a fly ash import operating
* Resolving operational and managerial

Projects realised on every continent. problems of a grinding facility.

Currently consultant to the two largest
cement terminals in the world.
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Global trade developments

* A glut of exportable clinker and cement volumes is available with a downward pressure on FO.B
prices. This glut will stay for quite some time.

* Long-term very substantial overcapacity in China

* Iran, Saudi Arabia, Indonesia (re) enter the market

* Turkey,Vietnam, Pakistan keep adding capacity larger than their consumption growth
* Structural cement surpluses in South Europe, UAE, Thailand, etc.

* Shipping prices are slowly but steadily rising but remain low compared to pre-crisis levels

* Trade in cementitious materials is growing and becomes more global

Developments in cement and clinker trade



Global trade developments

Global seaborne trade in cement and clinker in 2017 reached
approx. 121 mt. In addition another 96 mt was distributed by sea
domestically.

Especially seaborne clinker trade increased reaching approx. 54
mt. Bulk cement seaborne trade stayed at 52 mt and bagged
cement shipments dropped slightly to 15 mt.

Seaborne domestic distribution in 2017 consisted of approx. 10
mt clinker 75 mt bulk cement and | | mt of bagged cement.

Of all seaborne transport of cement and clinker in 2017 about 83
mt was transported by bulk carriers (Handysize and larger), 35
mt by coastal cargo vessels and about 99 mt by self-discharging
cement carriers.

DISTRIBUTION
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Global trade developments

» Key growth markets are cement imports into the US and clinker imports into Africa but
regional trade around Europe and within Asia are increasing too.

» The long-term export availability of low priced cement and (especially) clinker, in combination
with low shipping prices makes it uneconomical to build integrated cement plants in coastal
areas wherever in the world. It is more economical to import. New coastal cement production
facilities will be grinding plants (with blending capability).

» The very large difference between the CIF costs of imported cement (or clinker) and
domestic cement prices makes importing highly attractive.

A

Developments in cement and clinker trade
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Global trade developments

[
With the North African import markets
disappearing, European cement and clinker
exports have to move to West Africa and
the Americas. This requires larger vessels,
o which is becoming a problem for several
® o plants. Exporting via general ports is a
° e possibility but has additional trucking cost
o ® and is difficult for bulk cement.
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The trading markets in the Americas can be
subdivided into North America which is almost
entirely bulk cement, and the Caribbean (including
Colombia), which is a market for clinker and
bagged cement (incl. big bags). For the Caribbean
Handysize vessels are used. For North America the
ship sizes range between Handysize and Supramax.
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The volatile US import market

Imports (1.000 mt)

: 40,000
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: Source: Global Cement Report
A A bit of history of US cement imports
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South Korea

110.250

South Korea
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Canada
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China
South Korea
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China

North Central
965.579

Pacific North
-1.671.618

Oregon
-356,975

714.068 124.123
China
Egypt
Thailand Utah
Turkey (] -373,902
Pacific South —
California
-1.227.358 325,064
63.036 ?8”'6’°"a
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China
Thailand ~—/
Turkey
Hawaii 98.987
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Region
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= Interregional cement flow
=Imports from Canada and Mexico
=Seaborne imports
=Exports

Cement plant

Montana
628,029

232,117
Wyoming
1,309,103

-439,

New Mexico
101,446

® Texas
-3,358,785

121.487
Mexico

162.470
Mexico

Total seaborne imports 8.521.056 tons (excl. Canada & Mexico)
Total seaborne imports 9.719.189 (incl. Canada & Mexico)
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1.091.293
Greece, Turkey

648.909 clinker
Turkey, Greece

46.300 clinker Turkey
106.261 clinker France

196.970 Greece, Bulgaria

Turkey, Italy

North

-2.967.210

42.759

Canada

86.514
Greece
430.229

)
1]& Greece, Turkey

Norway, Denmark

315.339
South Korea
Greece, Turkey

Atlantic South
-241.757

Spain, Egypt

490.549
Spain, Sweden
Tukey, Egypt

States with a higher cement
production than cement
consumption are shown in shades
from light grey to black.

States with a higher cement
consumption than cement
production are shown in shades
from light blue to dark blue.
Figures are based on USGS
consumption and production
figures. Where production figures
were given per group of sates, the
production figure per states has
been estimated by Cement
Distribution Consultants

Seaborne import shipments of less
than 500 tons have not been taken
into account.
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US cement terminals in 2017
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2007 1,95mt

Maine

Titan moves floating
ship unloader to

During the crisis most US cement import terminals
where closed and mothballed. Since 2014 terminals
have opened again but found a changing industry.
The terminal ownership is not in balance with
producer market shares. Storage capacity is based
on large Handysize vessels instead of the new
generation of Supramaxes and Ultramaxes. Many
terminals can only handle one type of material.
Although terminal capacity is more than large
enough, already a large number of upgrade and
new building projects are on their way.

Norfolk
Atlantic North
2006 38mt
2010 04mt
2014 0,06 mt
2015 14mt
2016 | 261mt
2017 | 262mt
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(O Terminals suitable for Supramax vessels
(storage capacity >=70.000 metric tons, draft >=40)

—— Actual cargo size used in 2016 / 2017 40.000 — 45.000
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Colorado
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This map clearly shows that the terminals in the US have
insufficient storage space. Only a handful terminals have the
capability to receive Supramax / Ultramax vessels. Most
shipments to the US are still Handysize vessels.

Total seaborne import volume 2016 is 9,7 million tons

Of which 20% in cargo sizes <20.000 tons
45% in cargos size between 20.000 and 40.000
tons
35% in cargo sizes > 40.000 tons

The largest cargo size was 52.000 tons

The current combination of low FO.B. prices for exported
cement and low shipping costs allows for this far from optimal
shipping situation. This likely will continue for the next few
years. But shipping prices are already improving and there will
be times coming that the transport cost difference between
Handysize, Handymax, Supramax and Ultramax vessels will be
decisive for the viability of US cement imports.

nloading system a3 F E -
rom SarOPe  55.000 - 40.000 \,/ 25.000

35.000 — 50.000

A Terminals with ship u

Terminals wiithout ship unloading system 29

Total 72
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2014-2018
Beton Provincial

2017 Mclnnis, Toronto
Ozinga New terminal *20 18

New terminal Mclnnis, Montreal Expansion
New terminal
A 2017
Mclnnis

New terminal

a8
Mclnnis
New terminal
2015-2017
Riverside Construction Materials
Expansion

/

2019
Mitsubishi
Expansion

A 020
Cemex
Terminal closes
New terminal to be build
Owner not yet decided

A 5015-2020 DISTRIBUTION
A  Terminals with ship unloading system A New terminals CONSULTANTS

A By independents
*Terminals without ship unloading system a

. Cement plant




Alaska
A

2019
Mitsubishi
Expansion
A 2020
Cemex

R
Washington
% North Dakota
&
Oregon

South Dakota

Wyoming

Nevada

Colorado

California

Nebraska

Canada
Quebec &
2018
2017 Mclnnis, Toronto 2014-2018
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New terminal Mclnnis, Montreal Expansion
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A N
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il A 2017
= " Mannis
2 RI
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vania
pennsy! O J'\Am 18
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‘fw' New terminal
& va\ 2015 - 2017
m I §¢ Q Riverside Construction Materials

4

New Mexico

Terminal closes
New terminal to be build
Owner not yet decided

A Terminals with ship unloading system

Terminals without ship unloading system

Cement plant
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& 02
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]
\Q
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e
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A 2018-2020

A New terminals
A By independents
A

What is remarkable on all upgrade and new
terminal projects on the Atlantic and Gulf
coasts is that these are all done by
newcomers / independents.The US
producers that have their own terminals are
not modernizing and overtime will be at a
disadvantage.The current upgrade and new
terminal projects in many cases can be called
impressive and innovative.
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Terminal concepts for the US and Canada

Very large storage facility

Supramax vessels 4
possible N\ &R

" Domes with “floating
fluidised floor. (No piling)

Multiple product truck
loading possible

Floating dock with pneumatic
Unloader for cementitious materials and

hoppers and belt conveyor system for ~ — 2 )13 I B L C
general bulk material. / CONSULTANTS

Terminal design concepts




100.000 t flat storage
warehouse with multiple
compartments

Capability to receive
Supramax / Ultramax vessels

Barge mounted shipunloader

CONSULTANTS

Terminal design concepts



Large flat warehouse
- Can be subdivided
- Can be used for cementitious
materials and general dry bulk materials

Belt conveyor system

Terminal design concepts

hopper with

ollection)
i




Pneumatic unloaders can
operate from several docks
— (via underground pipelines)
/

High capacity
truck loadouts

A

Internal automated reclaim
buffer section to minimize
front end loader work

Large flat storage warehouse that
can be partitioned to handle multiple
cementitious materials

Terminal design concepts

CONSULTANTS



Terminal concepts for the US and Canada

CONTAINERIZED RECLAIM SYSTEM

Vent hopper

nnnnn tie |1
crew pump

Crosg section

Portable cement terminal concept
»  “Modular” ship unloading hoppers with pneumatic pumps

» Modular truck loading bins and support structures which
only require a concrete slab

» Existing flat storage warehouse conversion or new

warehouse that can be reused for other purposes Concept for a low cost, flexible

and portable cement terminal
» Containerized reclaim system equipment machine rooms

and MCC

» Removable pipelines, dust collectors, auxiliary equipment O CONSULTANTS

>  Portable office Terminal design concepts
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West Africa
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Statistics Africa

Morocco
1.590

Mauritania
-0.836

Senegal
-
Sierra Leone -0.495 II

Liberia

-0.424

Egypt
0.200
Niger Sudan
-0.566 Chad 0.140 Eritrea -0.020
-0.893 A €
Nigeria Ethiopia
0.550 0.0000
Somalia
Uganda
-0.520
ongo 0..500
0.800
D. R. of Congo
-2.100
Angola
-0.600 -
Zimbabw
Namibia -0590 Madagascar
0.090 Botswana -0.590

-0.675

South Africa . =——— Lesotho

1.950 -0.260

Statistics Africa Overall

Cement consumption
Cement production
Cement imports
Clinker imports
Cement exports
Clinker exports

2429 mt
: 2355mt
! 16,4 mt

32,2 mt
g 9,0 mt
3 6,3 mt

As cement and clinker exports remain within Africa the net
difference is imported into Africa by sea

Seaborne cement imports
Seaborne clinker imports
Seaborne transfers within Africa

Total seaborne tonnage

. 7,4 mt
y 25,8 mt
: 1,5 mt

34,7 mt
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From Sweden and Norway 0.55 mt

From Spain 6.6 mt TOTAL EUROPEAN
SEABORNE CLINKER EXPORT 16.1 MT

From Portugal
3mt

From Greece 3.8 mt
From Turkey 3.8 mt

‘/—-th

To Americas
0.9 mt

0.200

. enegal 3.0 0.140 Eritrea -0.020

{zambia -05.40 = -

0
N : F A / Ditbouti -0.260
‘naa Bi:sl 140 o\
% 0.9 _ Ethiopia 0.16 LO
b = 0.0000 ’

Sierra Leone -0.495 Coast

0.3 A Aheria X

' Mauritius -0.630

() Reunion 0.386

In Africa most countries claim to be self-sufficient
in respect to cement production.This is only
partially true as a lot of new production capacity is
grinding plants that still need clinker.With the rapid
rise of these grinding plants bagged cement
imports have diminished but clinker imports have
grown and look set to grow further.Apart from a
few island nations there is very little trading in bulk
cement.

All figures 2017 est.

42 me t Swaziland0.230 :
South Africa sy ——— Lesotho Clinker trading routes )
1.950 -0.260 i
Cement trading routes CONSULTANTS
From China and Vietnam
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From Sweden and Norway 0.55 mt

From Spain 6.6 mt

From Portugal
3mt

To Americas Tunisia 1.500

0.9 me

0.5
0.25

0
enegal 3.0
3
{Gambia -05.40 ==

‘m Bissl 0140
0.9 wory Gl

Sierra Leone -0.495 Coast

\03 A 3 996

Vo Namibia
\ \ 0.090 Botswana
\\\ 0.675
4.2 mt t

South Africa
1.950

TOTAL EUROPEAN
SEABORNE CLINKER EXPORT 16.1 MT

0.200

Sudan

0.140

From Greece 3.8 mt
From Turkey 3.8 mt

/‘—‘2mt

Eritrea -0.020

N\ / Diibouti -0.260

Ethiopia
0.0000

- Swaziland-0.230
0.3

— Flesotho

-0.260

From China and Vietnam

From China (bagged)

Most ports in Africa can receive only Handysize
vessels although the number of ports that can
receive Handymax / Supramax vessels is growing.
Despite substantial port expansion work
throughout the continent, congestion and the
related delays and demurrage remain high. Almost
all new grinding plants receive clinker via general
ports only adding to the congestion.

“ Mauritius -0.630
() Reunion -0.386

Clinker trading routes

Cement trading routes

DISTRIBUTION
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Clinker imports in Africa
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Most grinding plants that import clinker do not have their own dedicated dock and must use

general ports. Given the large congestion at most ports this causes substantial delays and
demurrage.




Of the 79 grinding plants importing clinker,
only 6 have a dedicated dock

Lafarge Douala,
Cameroon

DI N
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Cimgabon,
oOvendo Ovendo

&

— . ——— STR
/2 Grinding plants import clinker via general ports OIS E e e
and truck to the plant
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shacem (Heidelberg) grinding plant Takodar

Heidelberg,
Takodari
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Ship discharge to barge
and barge transport to the plant



Example | — Floating grinding plant on barge with bagging and truck loading systems

uuclinker =
stockpile

T N : ’
Truckloading .

hoppers o ¢ o ®
] $9t

Incoming bulk carrier : GrindX | Bagging plant
Clinker

i ; Plant S
with clinker e Bulk

silos

’

Non congested port — Temporary project

CONSULTANTS



Bagging plant

. "y
“Fruckloading
silo

Floating
~~~""pipeline

'Spudpole

Converted
--=-- bulk carrier

~

s~

? ~Incoming -
bulk carrier
with clinker -~
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Example lll — Midstream transfer of clinker from bulk carrier to barges and barge transport
to floating grinding plant on barge

_ Midstream transfer
to barges

-4 S

(\iaebalinown

__ Barges towed to GrindX Plant

E
By passiné a congested port™

{Makanshan

‘Mabaya

+

Hastings/S

Location of floating
GrindX plant on bargeRo_Y
with bagging and truck

. _--. loading systems
‘Fakai

DevillHole

DISTRIBUTION
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_ Tunesia

Algeria

Slovakia 1390 -

Hungary -0.490 .Meldovia 0.170 v
Croatia Serhl Romania - =

crola 0210

0’909 0.130
Bosnia
Herzegovina Bulgaria -0.140
-0.320  Alpaniz 2

Mediterranean Area
Seaborne exports
Seaborne imports

Seaborne domestic distribution
Total seaborne movements

19,5 mt

3,9 mt

4.9mt
24,4 mt

Israel l

The Mediterranean market consists of two
different categories.The first category consists of
the large volume exports to West Africa and the
Americas in Handysize to Supramax vessels. The
second category are the regional and domestic
trade and distribution networks which are done
mostly with coastal size self-discharging cement
carriers and some coastal general cargo vessels
(part bulk, part bagged cement).With only Libya
importing sizable volumes and only few
independent terminals in the area remaining,
cement trade and distribution is almost entirely
controlled by the networks of the cement
producers.The Atlantic islands are very much part
of the domestic distribution networks in Spain and
Portugal. In the Mediterranean area seaborne fly
ash trade is growing fast but in overall volumes is
still low compared to cement.

Y7
—
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Atlantic and Baltic
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Iceland
-0.120
. Norway
Atlantic Area 0.140
Seaborne exports 7,1 mt 4 e
Seaborne imports 34 mt .,
seaborne domestic distribution 6,8 mt o
;4 4 A
Total Waterborne movements 15,4 mt ;- Degﬁhﬁ:{nk
») 0.4607, 2

0

The Netherland

Iream ’

1,380 5 Germany

5.300

The Atlantic market is dominated by the large import
market of the UK and imports on a smaller scale in France,
The Netherlands and Iceland. Nearby suppliers to the UK
are Ireland and Germany (and Denmark for white cement)
but the UK, France and The Netherlands are also supplied
from Turkey, Greece, Spain and Portugal. Iceland is supplied
from Denmark and Norway. Spain and Portugal have
seaborne domestic distribution routes that also supply
their Atlantic islands. Almost all shipping is coastal with a
mixture of self-discharging cement carriers and general
cargo vessels. Although in recent years many independent
terminals have been acquired by cement producers, new
independent terminals keep popping up. Fly ash and GGBFS
trade has grown more substantially than cement trade.

All figures 2017 est. Map shows net exports (+) or imports (-) per
country (land and sea)
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Nordic routes

Nordic Area
Seaborne exports 3,8 mt
Seaborne imports 1,9 mt

Seaborne domestic distribution 42 mt
Total seaborne movements 8,0 mt
Norway Sweden
-0.140 0.930
Denmark
0.4807% {76

The Netherland

varh Ran

a(E

Poland -0.520

Finnland
-0.510

stonia 0

Latvia 0N
Lithuania 0.320

/

Belarus
=L 60

P /
/

— 1
J i\

The Nordic market is almost entirely dominated by
4 large networks.The Heidelberg network covers
extensive domestic networks in Sweden and
Norway with exports to Russian, Danish and
Latvian terminals.Aalborg (Cementir) has a
domestic network in Denmark and a terminal in
Norway. Finncementi (CRH) has a domestic
network in Finland that also receives cement from
Estonia. Cemex has a trading network with
terminals in Norway, Sweden and Finland that
receive cement from Germany and Latvia. There
are very few independent facilities in the Nordic
area. Heidelberg from its Norwegian and Swedish
plants exports to the US (cement) and West Africa
(clinker) in Handysize, Handymax vessels. Aalborg
(Cementir) exports to the US (white cement) in
Handysize and Handymax vessels.

All figures 2017 est.
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The Nordic area networks are almost entirely served by self-discharging cement carriers. Apart from vessels operating on
time charter basis there also are a number of vessels operating on COA basis (in combination with the Atlantic market)
which enables flexibility and better vessel utilisation rates.

Apart from a growing market there are also new regulations coming into force resulting in a number of new building
vessels coming into the market.
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Final Considerations
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Future outlook

YOUR “PLANS”
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The last few years have seen a very strong decline in North African
cement import markets, which has been compensated by the
strongly growing US market, the still growing West African market
and increased trade within the Atlantic and Nordic markets in
Europe.This has meant a strong growth in bulk cement exports but
in much larger ships which is problematic for several exporters.
Bagged cement exports are declining rapidly although for West
African markets they are replaced by clinker shipments.

For the coming years continuing growth of the US and West Africa
markets can be expected and if the effects of Brexit can be limited
the inter European markets look set for continued growth too.VWhat
is noticeable howevef;is-the exporters that can“foad larger vessels
are nearing sold out levels andifEuropean exporters will want to
export more, upgrading of export facilities will be a requirement.
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