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Cement production & emissions data
[ Year | Cement Prod Energy Use CO2 emissions
Clinker ratio Annua_l Sross . oS . Emissions rate | Net emissions
production consumption consumption
Million tons/yr Million tonnes/yr Billion Btu Terajoules kg CO2/tonne Million tonnes/yr
Cco2 Co2
1950 ™
HEIDELBERGCEMENT
1952
1953
1954 Heidelberg operating regions
1955 Specific CO, emissions Absolute CO, emissions
1956 GECIpeiompebiey Gt Ee) Distribution of alternative raw materials in 2008
1957
1958 783 791 549 555 100 516 533 55.8 528 55.4
1959 ’
1960
1961 [
1962
1963
1964
1965 1990 2006 2007 2008 1990 2006 2007 2008
1966 .
1967 | T e — et e
1968 HeidelbergCement CSR Rpt 2009, page 38. FGD gypsum
1969 Waste materials from the iron and steel industry
1970 Fuel mix in the clinker burning process in 2008 Other waste materials
1971
1972 B Hard coal Uimate protection
1973 Alternative fuels
1974 (thereof biomass: 5.4%) 2016 2017 m
1975 Natural gas
B Petroleum coke ons
ers Lignite emen 7.6 5002
1977 Other fossil fuels
1978 Light and heavy oil 21.7%
1979 " 7479
1980 S - =2
1981
1982 Heidelberg CSR 2018, page 36.
1983
1984
1985 Clinker factor Cement sales Thermal mix Thermal efficiency [Net emissions ratej Net emissions Gross emissions
1986 % clinker in cement| million tonnes percent alt fuels | MJ/tonne clinker kg CO2/t cementitioy million tonnes CO2 million tonnes CO2
1987 "kg CO2e per tonne cementitious product"
1988
1989
1990 84.3% 779 54.9 |CSR 2008 55.5
1991 o Interpolated 53.6
1992 Interpolated 52.3
1993 Interpolated 51.0
1994 Interpolated 49.7
1995 Interpolated 48.4
1996 Interpolated 47.1
1997 R Interpolated 45.8
1998 P e, i B . Interpolated 44.5
1999 CSR Rpt 2007, page 21. Interpolated 43.2
2000 81.0% 765 41.9 [CSR 2005
2001 Interpolated 39.7
2002 711 37.4 |CSR 2005
2003 51.1 sale 13.2% 696 40.2 |CSR 2007 41.7
2004 83.0% 65.2 sale 13.9% 3,600 697 42.9 |CSR 2007 44.7
2005 79.0% 9.1% 680 42.0 |CSR 2007 43.9
2006 12.0% 667 45.4 |CSR 2007 47.5
2007 75.0% 87.9 |sales 3,820 645 53.3 |CSR 2009 55.8
2008 75.0% 89.0 |sale 13.5% 3,810 638 52.8 |CSR 2009 55.4
2009 76.1% 79.3 |sale 16.9% 629 44.5 [CSR 2010 47.1
2010 76.1% 78.4 |sale 16.0% 638 46.6 |CSR 2010 49.2
2011 87.8 sales (excludes ready-mix 39 million mA3) 619 44.7 |CSR 2011/2012 47.4
2012 89.0 sales (excludes ready-mix 39 million mA3) 608 44.1 |CSR 2011/2012 46.8
2013 76.2% 78.1 |sales, CSR 2015, p. 51 3,336 617 49.7 |CSR 2015 52.8
2014 75.7% 81.8 |sales, CSR 2015, p. 51 3,293 613 51.5 |CSR 2015 54.6
2015 75.0% 81.1 |sales, CSR 2015, p. 51 3,236 606 50.8 |CSR 2015 53.9
2016 102.8 CSR 2016 611 56.6 |CSR 2016 60.1
2017 125.7 CSR 2018 608 70.3 CSR 2018 74.2 CSR2018
2018 129.9 CSR 2018 599 72.7 |CSR 2018 76.7 CSR2018
Total | | 1 ,227 | | 0 I | I 1 ,41 8 |Heide|bergCement acquires Italcementi, October 2016
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31 Strategy & management
_4 |
% 2016 2017 Unit
% Group sales Cement and dlinker.
— - Western and Southern Europe 24 289 308 milliont
- Northern and Eastern Europe-Central Asia 242 259 256 milliont
9 - North America 146 164 162 million t
_10] = Asia-Pacific 287 307 369 million t
- Africa-Eastern Mediterranean Basin 127 190 19.7 million t
l - Total 1028 1257 1299 milliont
12 Heidelberg CSR 2018, page 69.
13 . .
14 Production & supply chain
15
10 |
=7 1990 2016 2017 Unit
18 Reduction in CO; emissions Cement business line:
19 - Absolute gross CO, emissions 847 744 742 767 milliont
% - Absolute net CO, emissions 83 704 703 727 milliont
22 - Spexific gross CO; emissions (per tonne of cementitious material) 7555 6389 636 6275 kgCOit
23 - Specific net CO, emissions (per tonne of cementitious material) 748 6105 6076 599.2 kg COt
g—g - Indirect CO; emissions 97 42 47 53 milliont
26 Heidelberg CSR 2018, page 69.
27
28
29 . .
—— En and climate protection
30 KEY FIGURES i P
371 1990 2008 2009 2010
32 o s % kg COnt cementiious material Cement
33 /7 Grossinet emissions /" Grossnet emissions - Absolute gross CO, emissions
34 556 550 554 528 471 445 492 466 7874 7785 6695 6378 6671 629.0 6741 6384 in million t 55.6 55.4 471 492
35 - Absolute net CO, emissions
3 in million t 55.0 52.8 445 46.6
37 - Specific gross CO, emissions
3 in kg CO,/t cementitious
39 o e e o o s . oo material 7874 669.5 6671 674.1
=2 | 1 1 1 1
40 - Specific net CO, emissions
| After a fall in CO, emission levels between 2008 and We had been able to constantly reduce specific CO, embs- . o
1 2009, the economic recovery in Europe and economic sion levels up until 2009. Their rise in 2010 was a result of in kg CO,/t cementitious
71 growth in Asia led to a rise once more in 2010. the reduced avallabilty of altematve fuels material 7785 6378 629.0 638.4
4_3 - Indirect CO, emissions
44 Clinker content in the cement Alternative fuels ratio in million t 49 58 41 6.0
25 N o v ~Specifc energy consump-
W o - . p— T o . g tion in kl/t cement 4,250 3,516 3425 3,444
47 | 00% 5.0% 5.8% 45% - Absolute energy consump-
— = tion of cement business
i_g line in GJ 300133 291119 242044 251,609
50 Heidelberg SustRpt 2010, page 44.
51 1990 2008 2009 2010 1990 2008 2009 2010
57| The lnkercotent n the cement emalned stable i The ateraive el o el beueen 2009 and 201,
=5 2102 kg of e ke bacuar e ckd oy el ot e Raw materials and fuels
54 1990 2008 2009 2010
? Altemative fuels mix in 2010 Emissions of dust, NO, and SO, in g/t of clinker Fuel mix for burning dinker
56 T35 sdwswsod _ 66% T e Hard coal 59.6%  55.3%  553%  56.7%
A Waste oil and waste wood 667 2008 2009 2010 2008 - . .. .. .
Othet %
% e TR e — —Brown coal 00%  53%  54%  7.6%
—=° ] Sevagesugge 3% St P o CERE I TR — Petroleum coke 2.3% 81%  101%  82%
59 Bone meal and %o, 4221210 i3 6%
6_ animal fat — Natural gas 22.6% 10.6% 4.8% 4.9%
61 — Light fuel oil 0.9% 0.4% 0.3% 0.5%
c ly ilable in 2010 than Our investments i protection have been
62 i 3010 by e of ke o 1 S0, emistons comraiy e 3008, " —Heavy fuel oll 83% 07% 07% 0%
_oc | w  emi
63 — Other fossil fuels 3.2% 1.2% 0.7% 0.9%
64 Heidelberg CSR Rpt 2010 — Alternative fuels 31% 13.5% 16.9%  16.0%
_65 | — Biomass 00%  50% 58%  45%
(661 Development o absolut Development of specific Froportion of biorass
W €O, emissions CO, emissions G 07, P00e in mix of alternative fuels 0.0% 271%  257% @ 22.0%
69 (Mio t CO,) (kg CO,/t cement) Europe 422 432 . : S
70 North America 149 136  Alternative fuel mix for burning dlinker
71 QY 09 O 2 b1y O Lo S o~ Asia-Australia-Africa 308 322 - Plastics 0.0% 16.9%  187%  19.4%
an A QN
72 LR R A ’éa'& ’@’\@'\ Ly ’Q""\& wéo Total 87.9 89.0 — Waste oil 39.0% 4.8% 3.5% 3.3%
73 0 800 “Tyres 342%  171%  14.7%  164%
74 0 - Solvents 47%  52%  46%  53%
EN 600 — Sewage sludge 00%  3.8%  33%  32%
% 30 — Bone meal and animal fat 0.0% 9.0% 9.4% 71%
78| 400 — Agricultural waste
5 2 and waste wood 00%  79%  82%  66%
80 | 10 200 — Other biomass 0.0% 6.4% 4.7% 5.1%
1 — Other alternative fuels 22.2%  28.8%  329% 33.8%
82 o 0
83 S &S E&FS F LIS Clinker content in cement 843% 75.0% 761% 764%
84 A A 9 F §F §F &
_§§T gross —— Proportion of alternative raw materials 13.0% 11.3% 11.6%
055 ———
— net —— er
87 net =— Heidelberg SustRpt 2010, page 46.
88
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Heidelberg

H9

Rick Heede:

"In 1873, Johann Philipp Schifferdecker began building a cement plant in Heidelberg, laying the foundation stone for an international group: Today, HeidelbergCement employs 42,000 people in 1,500
locations in 50 countries. At the end of the 2004 financial year, the total turnover was EUR 6.9 billion."

CSR Rpt 2005, page 4.

K11

Rick Heede:

Emissions from cement fabrication are of two main types: Calcining process of calcium carbonate into clinker liberates carbon dioxide, and emissions from the energy used in the manufacturing process.
Typically not included in the emissions estimates are transportation energy, the burning of wastes, or plant construction.

E12

Rick Heede:

The industry calcination factor ranges from 525 to 900 kg CO2 per tonne of clinker (net), but of course varies from company to company, and will tend to decrease over time as process efficiencies
improve.

WBCSD (2002) "Toward a Sustainable Cement Industry: Key Performance Indicators," by Joseph Fiksel, Battelle, for WBCSD. "Each tonne of Ordinary Portland Cement generates ~900 kg of net CO2
emissions ... and consumes roughly 3,000 MJ of total electrical and thermal energy," p. 8.

H12
Rick Heede:
Most cement companies will aggregate emissions from energy use with emissions from cement fabrication. This column is provided for companies that provide both data.

K12

Rick Heede:

Average CO2 emissions intensity have declined 16.5 percent from 1990 to 2009 -- from 758 net kg CO2 per tonne of cementitious product in 1990 to 633 kg CO2/t in 2009, according to WBCSD
data.** This project estimates process emissions from calcining limestone and thus excludes emissions from fuel and electricity inputs inputs to cement manufacturing. The emission rates and net total
company emissions both include process and energy-related emission; a subsequent worksheet (SumCement.xls) estimates process emions of CO2.

** World Business Council for Sustainable Development Cement Sustainability Initiative (2009) Cement Industry Energy and CO2 Performance: 'Getting the Numbers Right', wbcsdcement.org, 44 pp. See
GNR Indicator 326, reproduced at the "Cement industry data" worksheet in this portfolio.

K57

Rick Heede:

HeidelbergCement, 2009 Sustainability Report, p. 38: data for 1990, 2006-2008 in total CO2 (net and gross: we report net emissions here), and net kg CO2 per tonne of production. Charts reproduced
above.

G66

Rick Heede:

"At Cirebon (Indonesia), 18,000 tonnes of coal per year are saved by using 30,000 tonnes of rice husks. This makes a significant contribution to the plant's COreduction initiatives."
Used tyres pictured.

G70
Rick Heede:
Use of alterntive fuels in 2003-2004, of which 3.2 percent is biomass.

K70
Rick Heede:
HeidelbergCemetnt CSR Rpt 2007, page 19, shows data on net and gross emissions, million tonnes CO2 for 2003 - 2006.

E74
Rick Heede:
Heidelberg SustRpt 2009, page 37.

K74
Rick Heede:
HeidelbergCement CSR Rpt 2009. pg38

E76
Rick Heede:
AR 2010 pdf pg 48, cement and clinker sales. Excludes ready-mix concrete: 35.0 million tonnes in 2010.

K76
Rick Heede:
CSR 2009-10, pg 33, SR

K78
Rick Heede:
Heidelberg Cement, Foundations: SustRpt 2011/2012, page 45

K80
Rick Heede:
HeidelbergCement (0216) Sustainability Report 2015. Data for 2013-2015,"Environment" tables, pages 52-fwd.

K83
Rick Heede:
HeidelbergCement CSR Key Figures, "Production and supply chain."

AC87
Rick Heede:
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