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• This technical documentation highlights the assumptions used in the manufacturing sector of the global calculator 

model. Introduction material generic to all sectors should be read prior going through this technical document.

• Most of this documentation has been performed to support workshop discussions on the technical choices in the 

manufacturing sector (in steel, cement, chemicals & across the sector as a whole)

• The global calculator aims at supporting the debate. You are more than welcome to share feedback on the 

calculator and on this documentation. We aim at continuously refining this analysis with your feedbacks. The 

expert feedback is incorporated in the analysis through various steps:

1. It is flagged as feedback to include in the analysis

2. The analysis documents are refined accordingly

3. The model is updated and the model results are shown in the presentation 

The dates of the figures used in the model are written Most of the figures in this document date from July 2014. 

Please note that some minor modifications have been placed in the model since July 2014. In case of 

differences between the presentation and the model, the model has the most recent estimates.

• All this documentation is open source (1)

Preliminary information on this technical documentation

NOTE: (1) The Global Calculator spreadsheet and supporting documentation is made available under (and subject to the terms of) the Open Government Licence 

(www.nationalarchives.gov.uk/doc/open-government-licence/version/2/). The web tool is published under (and subject to the terms of) the Creative Commons Licence (attribution, non-

commercial, see: http://creativecommons.org/licenses/by-nc/4.0/legalcode).

As set out in those licences, DECC, IEA and the Climate-KIC consortium provide no express or implied warranties concerning the tool and its contents and, accordingly, those parties 

accept no liability arising from use of the tool or its contents.
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• Several slides in this technical documentation document are tagged to 

reflect the stakeholder consultations

Legend associated with the consulting process

Legend:

Key slide

Key feedback 

asked
Question…

Data Model input

Consultation 

feedback

Consultation 

feedback still to 

take into account
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With both eyes open is a key analysis on the flows from 

resources to end products

SOURCE : With both eyes open

Sankey of global steel flows

(Mt 2008)
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Existing studies suggest at least a total 50% 
improvement is feasible

Example of a study – McKinsey global abatement cost curve
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ETP 2012
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ETP 2012
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Industry represents 22 % of total emissions

and is made up of 5 main industries

SOURCE: IEA 2008 on year 2005 through with both eyes open

Global anthropogenic GHG emissions in 2005 (GtCO2e)

100%
28 10

Industry GHG emissionsEnergy & process GHG emissions

Others

45%

3%
4%

4%

Cement
19%

Steel
25%

Global GHG emissions

44

Plastic

Aluminium

LULUCF
36%

Energy & process
64%

Other

7%

Buildings

31%

Transport

27%

Industry

35%

Paper

Backup
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These 5 sectors are representative of the whole industry. 

Assembly from materials to finished products is not a 

major energy or emissions segment

SOURCE: China government statistics: Linwei, 2011 for year, through with both eyes open

China anthropogenic GHG emissions in 2005 (%)

100%

Industry emissions

(% 2005)

Others 1%
Chemicals & plastics 17%

Wood 1%

Manufacturing,

industries 
& construction

67%

Textile 4%

Food 3%

Cement 26%

Paper 2%
Metal manufacturing 7%

Aluminium 6%

Steel
33%

Energy & process emissions 

(%2005)

Other energy industries 6%

Other 9%

Residential 11%

Transport 7%

Backup
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Large developing economies are moving up in global 

manufacturing

Top 15 manufacturers by share of global nominal manufacturing gross value added
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Manufacturing’s share of total employment fall as the 

economy grows wealthier, following an inverted U pattern

Manufacturing employment

(% of total employment)
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With both eyes open is a key analysis on the flows from 

resources to end products

SOURCE : With both eyes open

Sankey of global steel flows

(Mt 2008)
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Eurofer 2013 roadmap
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Existing studies suggest at least a total 50% 
improvement is feasible

Example of a study – McKinsey global abatement cost curve
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The life cycle of steel shows the importance of 

scrap collection

SOURCE : GSV

Life cycle of steel

Despite of 

excellent 

recyclability of 

steel, 

continuous 

growth in world 

demand and 

long lead time of 

recycling  still 

urge for an 

important 

fraction of pig 

iron production     
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ETP 2012
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Largest steel producers

Crude steel production of 30 largest producers

(M tons per year 2012)

SOURCE: World Steel in figure 2013
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Historically steel production has tended to reach a 

plateau level with respect to population

Steel production per person

(kg/person/year)

SOURCE : With both eyes open (research by Professor Daniel Mueller at the Nowegian University of Science and Technology (NTNU) 

and Tao Weng

• The plateau effect 

comes from the fact 

that as of a certain 

level of GDP, steel 

demand does not grow 

further (e.g. does not 

require more houses 

or cars)

• This is not 

representative of the 

consumption per 

capita

BACKUP

JPE

Production seems less 

relevant vs demand, no? 

I would hide
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There is however an overcapacity in the steel sector since 

the 2008 economic crisis    

79.4%

82.8%

80.3%
74.0%

75.5%

73.6%

81.7%

83.3%

82.6%

82.8%

50%

60%

70%

80%

90%

100%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

2010 2011

World steel capacity utilisation ratio

World steel capacity utilisation ratio

(%)

SOURCE : World steel association

• A capacity 

utilisation of 80% is 

too low and the 

consequence of an 

overcapacity

BACKUP
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International prices strongly differ between regions

NOTE: This view does not reflect the recent shale gas developments

SOURCE : With both eyes open  p91

BACKUP
Price of crude steel per region

(US$/ton crude steel)
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Europe is major importer of Iron ore,

Central and South America are major Exporters 

Important export of iron ore

(2012, million tons actual weight)

SOURCE : World steel in figures 2013

Africa & Mid.East

91

Centre & South Am.

353

NAFTA

51 6573

EU

51 522

Asia OceaniaCIS

• Oceania, Central 

and South America 

are major exporters

• China is the largest 

importer, followed 

by the EU and 

Japan

to Oceania

to Other asia

to China

to Africa & Mid. East

to Centr. & South Am.

to NAFTA

to CIS

to EU

to Japan

BACKUP
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ETP 2012 provides a target based 

optimization model. It makes sure the 

chemical sector does it’s « fair share » in 

the 50% reduction in energy related 

emissions

Several model have been looking at this question already

• The global calculator 

is more similar to the 

DECHEMA model 

during it’s conception

• It enables to model 

different scenarios

• In a later stage, 

some scenarios will 

align to the IEA 

ambitions

SOURCE: ICCA roadmap catalysts

DECHEMA provided an opportunity 

assessment model, assessing the gap 

between « theoretical optimums » and 

« current realities »
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IEA ETP 2012

Indications are provided on where the improvement  

potential can come from

SOURCE: ETP 2012

Current energy savings potential for chemicals and petrochemicals,

based on best practice technologies (EJ/year)
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Main technology options for the chemical and petrochemical sector in the 2 DS

IEA ETP 2012

Technology options are assessed

SOURCE: ETP 2012
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IEA ETP 2012

Significant growth is expected in production volume of the 

chemical and petrochemical sector

Energy savings potentials for chemicals & petrochemicals based on BPT deployment

(EJ, vs 2010 on 2010 production levels)

SOURCE: IEA via ICCA

Global energy 

savings potential is 

~10,5 EJ, with most 

significant 

contributions coming 

from BTP 

implementations, 

recycling & energy 

recovery
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DECHEMA

Strong energy efficiency improvement potentials are 

forecasted

Energy intensity evolution along different ambitions (e.g. incremental improvements and 

deployment of Best Potential Technologies), in the largest 18 chemical volumes

(GJ/ton product)

SOURCE: DECHEMA

NOTE: Energy consumption for olefins in this figure is based on the deployment of the catalytic cracking process
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DECHEMA

However, combined with the chemical production increase, 

the total energy consumption is expected to increase

Total energy consumption evolution along different ambitions (e.g. incremental improvements 

and deployment of Best Potential Technologies), in the largest 18 chemical volumes

(EJ)

SOURCE: DECHEMA

NOTE: Energy consumption for olefins in this figure is based on the deployment of the catalytic craking process
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Existing studies suggest at least a total 50% 
improvement is feasible

Example of a study – McKinsey global abatement cost curve
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IEA ETP 2012
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ICCA Roadmap summary

(including emission reductions in applications (e.g. buildings)
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Largest chemicals producers

Chemicals production of 30 largest producers

($Bln 2012)

SOURCE: ICIS top 100 chemical companies
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Production per region

Plastics production per region

(Mtons, 2012)

Total: 241

NOTE: Excluding ~47 tons of other plastics types

SOURCE: PlasticsEurope (PEMRG) / Consultic via Plastics Europe Association of Plastics manufacturers

• China remains the 

leading plastics 

producer with 23.9%

• Rest of Asia (incl. 

Japan) accounts for an 

additional 20.7%

• European production 

(EU-27+2) accounts for 

20.4% of the world’s 

total production

7%

Japan

Middle East, Africa

China

24%

Rest of Asia

16%

20% NAFTA

5%

Latin America

Europe (EU27+2)

20%

5%

CIS

3%
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Evolution of the production per region

Plastics production per region

(Total gross output,€ Bln nominal)

NOTE: Total chemical industry excluding pharmaceuticals; 2 Also includes European non-‐EU27 Countries (not shown on page)

SOURCE: IHS Economics

• Asian chemical industry 

has grown by an 

extraordinary 9-10 

percent per year during 

this period

• Shale gas impact on 

US production does not 

appear visible in 2011

882411

1.360

30%

28%

3%

2.635

20%

17%

5%
27%

33%
6%

51%

6%

20001990 2011

1%
730

28%

35%
2%

1%1% 1%

North America

Middle East

EU 27

Latin America

Asia Pacific

Africa

Other
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ECF assesses the widening investment gap between US 

and the EU
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In buildings

Category Product

Insulation • Wall

• Roof

Pipe • Plastic Pipe

• Pipe insulation

Wall air 

barrier

• Frame

• Masonery

Air sealing • Foundation caulk

• Window caulk

• Weather stripping

• Flashing membrane

Cool roof • Reflective roof coatings and pigments

Windows • Plastic frame

• Surface film

• Warm edge spacer

SOURCE: ICCA buildings roadmap

1
What plastics are used for
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Existing studies suggest at least a total 50% 
improvement is feasible

Example of a study – McKinsey global abatement cost curve
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ETP 2012
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ETP 2012
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Largest cement producers

Cement capacities of largest producers

(M tons per year 2012)

SOURCE: International Cement Review, Global cement industry trends
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Employees per Mt output

• There have been large historical 

improvements in cement production 

productivity

Energy efficiency

Cement productivity has significantly improved in recent years

SOURCE: With Both Eyes open 58
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International trade of cement is limited

Cement capacity, production and consumption

(M tons/year)

• The major 

continents produce 

most of their own 

cement

• Cement resources 

are well distributed 

across the planet

• Cement has limited 

added value by 

weight

BACKUP

SOURCE: With both eyes open (Batelle 2002, based on 1999 figures) 59
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Evolution of cement demand by region

(2002-2012 %)

47%

61%

5%

5%

5%

5%

7%

8%

13%

5%

5%

8%

6%

4%

0%

4%
3%

3%

0%

20122002

100%

4%

North Asia

Australasia

Western Europe

Central & Eastern Europe

Africa

South & Central America

Indian Sub-continent

Middle East

South Asia

North America

North Asia has significantly grown while the share of 

other markets has declined  

SOURCE: International Cement Review, Global cement industry trends

BACKUP
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Thank you.

Michel Cornet – +32 486 92 06 37 – mc@climact.com

mailto:jpe@climact.com

