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2 Preparatory work and background information for the 

climate protection scenarios 
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2.1 Assessment scheme for mitigation technologies 
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M The following description of the assessment scheme has been elaborated within 

the research project “Sustainable Urban Infrastructure: Munich Edition – 
paths toward a carbon-free future“ (Lechtenböhmer et al. 2011) 
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2.2 Wuxi-specific technology selection 
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2.3 Consolidated list of mitigation technologies and appropriate policy 
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Table 1: Consolidated list of mitigation technologies for the Wuxi low carbon scenarios 

Selected Mitigation Technologies for Power Generation, Heating and Cooling 

Combined Heat and Power 

Micro CHP 

Industrial CHP 

Innovative Cooling Supply 

Passive cooling (ventilation by night, soil etc.) 

Combined power heat cooling by utilisation of industrial waste heat (absorption-type cooling systems) 

Photovoltaic and Solar Heat 

Roof construction 

Facade integrated 

Free space construction  

Solar collectors 

Biomass 

Solid biomass - co-combustion in coal-fired power plants 

Solid biomass - utilisation in CHP plants 
(ORC, Steam turbine, Stirling engine, wood gasification) 

Liquid biomass - utilisation in CHP plants 

Biogas / biomethane - utilisation in CHP plants 

Heat Pumps 

Electrical 

Gas 

Selected Mitigation Technologies for New Buildings and Building Stock 

Passive House and Plus Energy House Design 

Residential & commercial, new buildings 

Individual Technologies for Innovative Building 

Utilisation of daylight 

Lighting (LED, daylight sensors etc.) 

Ventilation system with heat recovery and innovative air conditioning 

Selected Mitigation Technologies for the Transport Sector 

Vehicle Technologies 

Electric vehicles with accumulators 

Natural gas optimised engines 

Infrastructures 

Supply infrastructure for electro vehicles / plug-in hybrids 

Supply infrastructure for gas vehicles 

Light signals with LED technology 

Optimisation of public transport flow 

Technology Strategies for Selected Industry Sectors 

Cross-Cutting Technologies 

Efficient motors and burning systems 

Waste heat recovery (from flue gas) 

Increase use of biomass and waste 
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CCS for industrial applications 

Industrial CHP 

Iron and Steel 

Coke dry quenching  

Increase use of scrap steel (recycled) 

Cement 

Increase use of clinker substitutes  

Shift to NSP technology (new suspension preheater), rotary kiln with pre-heater and pre-calciner 

Low carbon cements 

Chemistry 

Bio-based chemicals (feedstock change) 

Energy saving production (e.g. ammonia, urea) 

Fine chemicals and new (enzyme) catalysts  

!

! !
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3 Modelling low carbon scenarios 
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3.1 Amendments to the city energy system model 
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3.2 Basic assumptions – Low Carbon Technology Scenario (LCTS) 
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Table 2: Basic socio-economic data for all scenario paths 

  Unit 2009 2020 2030 2040 2050 

2009-
2050 

% 
growth 

p.a. 
Permanent 
Population 1,000 6,245 6,731 6,598 6,325 5,826 -0.2% 

GDP Mill. 
RMB2005 452,175 1,138,622 2,300,540 3,758,442 5,360,192 6.2% 

Of which: Primary 
Sector 

Mill. 
RMB2005 8,481 14,217 17,970 21,186 23,775 2.5% 

Of which: 
Secondary 
Sector 

Mill. 
RMB2005 256,933 615,347 1,143,216 1,659,976 2,116,632 5.3% 

Of which: Tertiary 
Sector 

Mill. 
RMB2005 186,761 509,057 1,139,355 2,077,280 3,219,784 7.2% 
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3.3 Key technologies – Low Carbon Technology Scenario (LCTS) 

#0C&'!+!&$4%4!B'3!%'2>-6&6.$'4!56/!78"!9$%$.0%$6-!56/!'02>!B'3!4'2%6/!$-!):f$;!2>64'-!56/!%>'!

N7#D!5/69!%>'!26-46&$10%'1!%'2>-6&6.3! &$4%!E4''!%0C&'!MG<!I:/%>'/96/';! $%! $-1$20%'4!0%!O>$2>!

4%0.'!65!%>'!42'-0/$6!%$9'5/09'!%>'!%'2>-6&6.$'4!269'!$-%6!F&03!0-1!>6O!%>'3!0/'!'-T$40.'1!

%6!1'T'&6F!$-!%>'!42'-0/$6!F'/$61<!#>'!26-%/$C:%$6-!%>0%!'02>!%'2>-6&6.3!20-!90B'!$-!%'/94!65!

269F&$0-2'!O$%>!%>'!04F$/'1! &6-.P%'/9!78"!9$%$.0%$6-!%0/.'%! $4!044'44'1!04! &6O;!9'1$:9!6/!

>$.><!

Table 3: Key technologies in the Low Carbon Technology Scenario (LCTS) 

Sector Technology Year 

Development in 

Modelled 

Period of Time 

Relevance 

of 

Technology 

in the 

Specific 

Sector 

Key 

Technology? 

Households Efficient air conditioning 

systems 

Effective 

immediately 

Refurbishment of 

stock, new 

acquisition only at 

highest efficiency 

standards 

 Medium 

 

 

Highly efficient household 

appliances 

From 2020 Consequent new 

acquisition of best 

available 

technologies 

High Yes 

Tertiary 

Industry 

Efficient air conditioning 

systems 

Effective 

immediately 

Refurbishment of 

stock, acquisition 

of new facilities 

only at highest 

efficiency 

standards 

Medium 

 

!

! !
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Transport Electric vehicles From 2020 From 2030 PHEV 

and BEV, 60% 

market share in 

2050; 30% of 

stock 

High Yes 

Industry BAT for new or 

replacements of 

manufacturing plants 

From 2020   High Yes 

  Increased use of scrap steel 

(recycling) in electric arc 

furnaces 

From 2020 Increase of share 

to 65% in 2050 

High Yes 

 
Direct iron reduction for 

steel production based on 

natural gas 

Capacities 

available 

Stabilising share 

(today about 

50%) 

High Yes 

 

Usage of granulated cinder 

("Hüttensand") as a 

substitute for Portland 

cement 

Effective 

immediately 

Existing potential 

is exploited; 

potential declining 

due to decreasing 

oxygen steel 

production 

High Yes 

 

Retro-fitting of membrane 

processes at existing 

production plants; at a later 

stage, replacement of old 

production units with new 

plants operating with oxygen 

consumption cathode 

technology 

Effective 

immediately 

and from 

2030 

Conversion 

immediately, new 

construction from 

2030 

High Yes 

 

Heat-recovery Effective 

immediately 

Conversion of 

existing 

manufacturing 

plants if 

economically 

efficient, 

technology is 

considered at 

new plants 

High Yes 

 
Efficient pumps Effective 

immediately 

  High Yes 

Generation Photovoltaic Effective 

immediately 

350 MW, 1,500 

MW until 2030, 

1,800 MW until 

2040  

Medium Yes 

!

! !
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  Wind power (6MW) From 2020 Until 2035 

installed 

capacities 

increase up to 

330 MW in 

agricultural areas 

Low   

  Biomass-gasification of 

waste 

From 2020 Until 2030 

installation of 

infrastructure 

Low   

 Industry CHCP 
Effective 

immediately 

Until 2050 

installed 

capacities 

increase (8 times) 

up to 7.7 GW 

Medium Yes 

 
Micro CHCP in tertiary 

industry 

Effective 

immediately 
 Low   

 

Natural gas plants Effective 

immediately 

Installation of 

additional 

capacities and 

gradual 

substitution of 

coal plants (17 

GW in 2050) 

High Yes 

!

3.4 Key results – Low Carbon Technology Scenario (LCTS) 
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Figure 1: Development of carbon intensity in Wuxi, 2005-2050 
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Figure 2: Direct CO2 emissions of sectors, 2005-2050 
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Figure 3: Direct and indirect CO2 emissions of sectors, 2005-2050 
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3.4.1 Industry 
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Figure 4: CO2 emissions of industry by fuels, 2010-2050 
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Figure 5: Final energy demand of steel production, 2007-2050 
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2  In the CPS the relationship between steel and cement production could not be 

analysed, with the result that the energy demand for cement production in the 
LCTS is higher than stated in the CPS. 
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Figure 6: Final energy demand in cement production, 2005-2050 
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Figure 7: Direct CO2 emissions from fuel use in the chemical industry (LCTS), 2010-2050 
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3.4.2 Buildings 
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Figure 8: Electricity demand in households, 2002-2050 
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3.4.4 Transport 
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Figure 9: CO2 emissions, transport sector by fuel, 2005-2050 
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Figure 10: CO2 emissions, transport sector by scenario, 2005-2050 
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Figure 11: Capacities in local electricity generation, 2010-2050 
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Figure 12: Electricity production - conventional, renewable, CHP, 1995-2050 
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Figure 13: CO2 emissions from power plants, heat plants and CHP, 2010-2050 

!

3.5 Basic assumptions – Extra Low Carbon Scenario (ELCS) 
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3.6 Key technologies – Extra Low Carbon Scenario (ELCS) 
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Table 4: Key technologies in the Extra Low Carbon Scenario (ELCS) 

Sector Technology Year 

Development in 

Modelled Period 

of Time 

Relevance 

of Techno-

logy in the 

Specific 

Sector 

Key Tech-

nology?  

Households Ultra-low and plus energy 

buildings 

From 

2020 

Increasing market 

shares (new 

buildings only): 44% 

in 2030; 100% in 

2050 

Specific energy 

consumption of ultra-

low energy buildings 

is 74% to 90% lower 

compared to a 

reference building 

High 

Yes 

Industry Iron ore production via 

smelt reduction and CCS 

2047 Share of 17% in 

steel production 

High Yes 

  Designing new blast 

furnaces as "CCS ready"; 

later: retrofit of blast 

furnace with top gas 

recycling/CCS 

2017/ 

2037 

2000 kt production 

capacity 

High Yes 

 
Direct reduction of sponge 

iron with hydrogen as 

reductive 

2042 
4000 kt production 

capacity 
High Yes 

 

Lower cement production in 

Wuxi compared to CPS and 

LCTS (lower local demand 

and lower exports) 

2021 

2043: -45%; 2050: -

80% compared to 

CPS and LCTS 

High  

 

Gradual phasing out of 

ammonia production in 

Wuxi (moving to areas with 

"cheap" renewable H2) 

2039 

2048: production 

capacity 0 kt 

compared to 520 kt 

in the same year in 

the LCTS 

Medium  

Generation Combined cycle power 

plants (natural gas) 

Effective 

Immediat

ely 

Installation of high 

additional capacities 

and replacement of 

coal-fired units (peak: 

9 GW 2034-2041; 

2050: 5 GW) 

High Yes 

  Import of renewable 

electricity 

2033 Increase to 73 TWh 

in 2050, share of 

60% in electricity 

supply 

Very high Yes 
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3.7 Key results – Extra Low Carbon Scenario (ELCS) 
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Figure 14: Direct CO2emissions by sector, 2005-2050 
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Figure 15: Final energy demand by sector, 2005-2050 
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Figure 16: Final energy use in Wuxi’s steel industry in the ELCS, 2007-2050 
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Figure 17: CO2 emissions from fuel use in the steel industry, 2007-2050 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
3 It is assumed that CCS will be available in China from 2030 onwards. According 

to the modelled investment cycle the first investment in new capacities after 
2030 will be in 2037.  

4 In 2020, the model outlines a sharp decline in cement demand due to a change in 
assumptions about the growth of floor space from 2020 and thereafter. Cement 
production in the ELCS corresponds to local cement demand. So the very sharp 
decline in 2020 with a rapid increase afterwards can be considered as a model 
artefact.  
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Figure 18: Cement production and energy demand of the cement industry, 2005-2050 
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Figure 19: Fuel use in the chemical industry (raw chemical materials and chemical products) in the ELCS 
compared to the LCTS and the CPS, 2010-2050 
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3.7.2 Housing 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
5 Specific energy consumption of ultra-low energy buildings is 74% (multi-family 

houses) or even 90% (single family houses) lower compared to a reference 
building. 
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Figure 20: Electricity demand for housing (ELCS), 2000-2050 
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3.7.3 Electricity and thermopower6 production 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
6 Thermopower is steam produced by industrial CHP and distributed by small grids 

that are not interconnected. 
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Figure 21: Wuxi’s supply of electricity (ELCS), 1995-2050 
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Figure 22: Local electricity production capacities (ELCS), 2010-2050 
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Figure 23: Scenario comparison of per capita CO2 emissions (direct and indirect emissions), 2010-2050 
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Figure 24: Scenario comparison of direct CO2 emissions of sectors, 2010-2050 
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Figure 25: Scenario comparison of direct and indirect CO2 emissions of sectors (including CO2 emissions 
allocated to thermopower, heat and electricity), 2010-2050 
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Figure 26: Scenario comparison of primary energy consumption, 2010-2050 
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Figure 27: Scenario comparison of final energy use, 2010-2050 
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3.9 Classification of the scenario results 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
7   Due to the different assumptions between the LCTS and the ELCS, comparisons 

between these two scenarios with regards to final energy use are not 
possible. 
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'i:0&&3!04!'55$2$'-%!04!%>64'!$-!%>'!2$%3!65!):f$!:-1'/!%>'!VN7D<!

Table 5: Allocation of CO2 emissions between Wuxi and the rest of China 

!
*) process related emissions included**) emission factor for electricity is assumed to be 0.175 kg CO2/kWh!
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9$%$.0%$6-! 4%/0%'.$'4! 56/! 5/'$.>%! %/0-4F6/%! E9610&! 4>$5%G;! 04! %>$4! O04! -6%! 26-4$1'/'1! $-! %>'!

F/'T$6:4!961'&&$-.<!^6O'T'/;! %>$4! $4! :-&$B'&3! %6!>0T'! 0! ./'0%! '55'2%<! I:/%>'/96/';! /'46:/2'!
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./'0%'/!'55$2$'-23!0-1!4:4%0$-0C$&$%3<!7>$-0!0-1!$%4!2$%$'4!4:2>!04!):f$!F&03!0-!$9F6/%0-%!/6&'!

O$%>$-!%>$4!F/62'44!0-1!20-!C'!./'0%&3! $-5&:'-%$0&<!^6O'T'/;!'4%0C&$4>'1!$-1:4%/$0&!26:-%/$'4!

$-!V:/6F'!0-1!K6/%>!=9'/$20!O$&&!>0T'!%6!%0B'!%>'!&'01!$-!%>$4!F/62'44<!  

CO2 Benchmark 2050 Benchmark electricity
activity unit Wuxi China Wuxi share kt CO2/unit of activity*) TJ/unit of activity**)  Wuxi  China

Steel kt Steel p.a. 11,338 360,000 3.15% 0.23 0.7 3,038 96,451
Cement kt Cement p.a. 3,019 900,000 0.34% 0.56 0.4 1,733 516,526
Glass kt Glass p.a. 0 580,000 0.00% 0.40 1.5 0 273,158
Ammonia kt Ammonia p.a. 120 12,000 1.00% 3.02 0.0 362 36,227
Ethylene kt Ethylene p.a. 865 5,500 15.73% 1.15 0.0 997 6,336
Soda Ash kt Soda Ash p.a. 0 22,000 0.00% 0.06 0.3 0 1,552
Caustic Soda kt Caustic Soda p.a. 145 24,000 0.61% 0.09 8.6 73 12,132
Paper kt Paper p.a. 0 120,000 0.00% 2.52 1.6 0 311,714
Aluminum kt Aluminum p.a. 0 33,000 0.00% 0.21 11.0 0 24,631
other industry production value added (Mill. Yuan2005) 2,116,632 118,024,265 1.79% 0.003 0.2 24,140 1,346,034
subtotal: industry - - - - - 30,343 2,624,761
service sector value added (Mill. Yuan2005) 3,219,784 202,381,910 1.59% - 0.006 930 58,450
residential sector 1,000 inhabitants 5,826 1,460,000 0.40% - 5.5 1,568 392,870
transport sector 1,000 inhabitants 5,826 1,460,000 0.40% 0.79 0.09 4,622 1,158,182
total - - - - 37,462 4,234,264
total per capita - - - - 6.4 2.9

activity 2050 allocated emissions 2050 (kt CO2/a)
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4 Resource utilisation in selected sectors under the Extra Low 

Carbon Scenario (ELCS) 

4.1 Objectives and methodology 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
8 A second and complementary research question could be phrased as follows: “Can 

resource efficiency strategies contribute to climate mitigation and 
adaptation?“ This question is not addressed here. There is enough substance 
in this question alone for another project entirely. 

9  The life cycle inventory of a product is the list of material inputs and 
outputs (such as emissions) necessary along the entire lifetime of the 
product (from raw material extraction, manufacturing, through distribution, 
use, to end-of-life of the product. 
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4.2 Rationale of sector selection 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
10  The waste management sector is not among the biggest contributors to German 
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TMR. It is, nevertheless, obviously a relevant sector in terms of resource 
management and resource efficiency, e.g. considering waste treatment options 
such as recycling and waste-to-energy. This aspect, however, pertains to the 
second research question mentioned earlier (“Can resource efficiency 
strategies contribute to climate mitigation and adaptation?”), which is not 
addressed in this work. 

11 As a reminder, resource use refers here to both direct and indirect resource 
inputs (e.g. including inputs occurring upstream in the supply chain of a 
given industry). 
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4.4 Resource use from the electricity and heat production sector under 

the Extra Low Carbon Scenario (ELCS) 

4.4.1 How to read the stock-flow diagram 
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4.4.2 Stock-flow analysis of the energy sector 
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12  A detailed model of Chinese grid electricity is beyond the scope of this 

project. The material requirements of electricity imports to Wuxi were 
therefore calculated with the assumption that imported electricity is 
generated using the same technologies (coal, wind, solar) as those deployed 
in Wuxi (although the ratio between renewable and non-renewable energy 
sources is different), which is a reasonable assumption when looking at a 
single country, as is the case here. 
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Figure 28: Resource use in Wuxi's energy sector under the ELCS conditions 
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Table 6: Indicators of resource use in Wuxi's energy sector under the ELCS conditions 

!

4.5 Resource use in the residential building sector under the Extra Low 

Carbon Scenario (ELCS) 

4.5.1 How to read the stock-flow diagram 
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4.5.2 Stock-flow analysis of the building sector 
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13 Which belongs to the family of stock dynamics models (Müller 2006). 
14 Main driving parameters and assumptions concerning them: 

P population: growing in urban areas until 2030, then stabilising or slowly 

decreasing; stable in rural areas, then decreasing from 2015. 

P per capita floor area: increasing until 2050 in both urban and rural 

areas; growth rate slowing down past 2030; remains higher in rural than in 

urban areas. 

P lifespan of residential buildings: increasing until 2050 in both urban and 

rural areas; remains higher in urban than in rural areas.!
15  The model uses a simplified building typology that distinguishes between 

brick-concrete (3 storeys or less), concrete frame (4-8 storeys), and 
shearing-force structures (higher dwellings) (Yang and Kohler 2008, Hu et al. 
2010), further differentiated into reference buildings, low energy buildings, 
ultra-low energy buildings, and plus energy buildings. 

16 The structural and finishing materials considered here (and aggregated in the 
diagrams) are: concrete, steel, bricks, tiles, glass, PVC, and insulation 
materials. 
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17  Represented with a normal probability distribution characterised by its mean 

and standard deviation. A 30 year mean life expectancy (or lifetime) means 
that the building has a 50% chance of being demolished before that age. The 
probability of being demolished is low for “young” buildings and is highest 
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18  In particular, a more detailed breakdown of the types of construction 
materials would be required to evaluate the recycling potential and re-use in 
urban buildings, which may use different materials. 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
19 Precise knowledge about what materials are actually in use in the construction 

sector in Wuxi, and in what quantities, could be greatly improved by 
surveying “Bill of Quantities” (Deng et al. 2010). Although submitting Bill 
of Quantities is required by the Code of Valuation with Bill of Quantity of 
Construction Works (GB50500-2008) issued by the Chinese Ministry of 
Construction, this kind of data is not yet collected in Wuxi. 
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Figure 29: Resource use in Wuxi's residential building sector under the ELCS conditions
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Table 6: Indicators of resource use in Wuxi's residential building sector under the ELCS conditions

 



 

! !  b`!

5 Implications of the low carbon scenarios for adaptation to 

climate change 
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20 This is an addition to the climatological standards that are used in WP2 and 

the thresholds focus on the relation of electrical loads to climate. Heating 
degree days refer to the accumulated number of average daily degrees lower 
than the benchmark temperature (5°C for China) over a certain period (month, 
quarter or year). Cooling degree days refer to the accumulated number of 
average daily degrees higher than the benchmark temperature (26°C or 28°C for 
China) over a certain period (month, quarter or year). 

21  For a definition on heating and cooling days see: Gemmer, M., Fischer, T.; 
Tong, Jiang (2012). Changes in Climate Parameters and Vulnerability Aspects. 
Low Carbon Future Cities Report 4/2012. Wuppertal 
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5.3 Current and future use of air conditioning in Wuxi - impacts and 

potential pathways 
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5.4 Current and future use of air conditioning in Wuxi - cost analysis 
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Figure 30: Projected annual costs of energy for air conditioning in Wuxi (2010 to 2050) 
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22  It is assumed for the purposes of the calculation that the increase in 

electricity prices will be lower than inflation.  
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Table 7: Assumptions of the baseline (2010) and projected (2050) annual costs of energy consumption 
for air conditioning in Wuxi 

Assumptions Baseline (2010) Projection (2050) 

Increase in cooling degree days (CDD), based on linear 

regression > Climate Change 
76 days per year 96 days per year 

Decrease in heating degree days (HDD), based on linear 

regression > Climate Change 
38 days per year 27 days per year 

Population growth (i.e. households): first increase (2010-2030 

to approx. 2.2 million) and later decrease (2030-2050) 

1,950,000 total 

households 

2,000,000 total 

households 

Urbanisation: increase in urban households 
1,150,000 

households 
1,650,000 households 

Standard of Living: increase in number of air conditioning units 

per urban household 

2 units per 

household 
3 units per household 

Standard of Living: increase in number of air conditioning units 

per rural household  

1.4 units per 

household  
2 units per household 

Stable electricity price* for kilowatts/hour 0.5 RMB per hour 0.5 RMB per hour 

Stable hourly use of air conditioning systems 
2.5 hours per 

HDD/CDD 
2.5 hours per HDD/CDD 

! ! !

Energy Efficiency: improvement in power demand of air 

conditioning units 
1000 Watts per unit 800 Watts per unit 

Adaptation: linear decrease in annual energy consumption 
0 % of annual energy 

consumption 

5 % of annual energy 

consumption 

R&D: Future improvement/optimisation of technologies for 

energy efficiency and adaptation 
1000 Watts per unit 600 Watts per unit 

{26-4$1'/$-.!$-5&0%$6-!/0%'!0-1!7*,!

5.5 Current and future use of air conditioning in Wuxi - conclusions 
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6 Drivers for the LCFC roadmap 
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6.1 Technological options for the short-term  

Table 8: Technologies instantly available23 

Sector Technology 

Development in 

modelled period of 

time 

Relevance of 

technology in 

the specific 

sector 

Key 

technology? 

Households Efficient air conditioning 

systems 

Refurbishment of stock, 

new acquisition only at 

highest efficiency 

standards 

 Medium 

 

Generation Photovoltaic 350 MW, until 2030 

1500 MW, until 2040 

1800 MW 

Medium Yes 

 

Natural gas plants Installation of additional 

capacity and substitution 

of coal plants (17 GW in 

2050) 

High Yes 

 Combined cycle power 

plants (natural gas) 

Additional capacities and 

replacement of coal 

(peak: 9 GW 2034-

2041; 2050: 5 GW) 

High Yes 

Industry 

Usage of granulated cinder 

("Hüttensand") as a 

substitute for Portland 

cement 

Existing potentials are 

used, potentials declining 

due to shrinking oxygen 

steel production 

High Yes 

 

Heat-recovery Conversion of existing 

manufacturing plants; if 

economically viable 

consideration of new 

construction 

High Yes 

 Efficient pumps   High Yes 

 Industry-CHCP 

Until 2050 increase 

capacity (8 times) up to 

7.7 GW 

Medium Yes 

 
Micro-CHCP in tertiary 

industry 
 Low   

!

! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
23 Selection of technologies is described in chapter 2 
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Retro-fitting of membrane 

processes at existing 

production plants; at a later 

stage, replacement of old 

production units with new 

plants operating with oxygen 

consumption cathode 

technology 

Conversion instantly, new 

construction from 2030 

High Yes 

 

Direct iron reduction for 

steel production based on 

natural gas 

Stabilising share (today 

about 50%) 
High Yes 

Tertiary 

industry 

Efficient air conditioning 

systems 

Refurbishment of stock, 

new acquisition only at 

highest efficiency 

standards 

Medium 
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6.2 Technological options for the mid-term 

Table 9:  Technologies to be implemented from 202024 

Sector Technology 

Development in 

modelled period of 

time 

Relevance of 

technology in 

the specific 

sector 

Key tech-

nology? 

Households 
Highly efficient household 

appliances 

Consequent new 

acquisition of best 

available technologies 

High Yes 

 Ultra-low and plus energy 

buildings 

Increasing market 

shares (only new 

buildings!): 44% in 2030; 

100% in 2050 

High 

Yes 

Generation Wind power (6MW) Until 2035 increase up 

to 330 MW in 

agricultural areas 

Low   

 Biomass-gasification of 

waste 

Until 2030 installation of 

infrastructure 

Low   

Industry Designing new blast 

furnaces as "CCS ready"; 

later: retrofit of blast 

furnace with top gas 

recycling/CCS 

2000 kt production 

capacity 

High Yes 

 BAT for new or replacement 

investments in 

manufacturing plants 

  High Yes 

 Increased use of scrap steel 

(recycling) in electric arc 

furnaces 

Increase of share to 

65% in 2050 

High Yes 

 

Lower cement production in 

Wuxi compared to CPS and 

LCTS (lower local demand 

and lower exports) 

2043: -45%; 2050: -

80% compared to CPS 

and LCTS 

High  

Transport Electric vehicles From 2030 PHEV and 

BEV, 60% market share 

in 2050; 30% of stock 

High Yes 

!
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6.3 Technological options for the long-term  

Table 10: Technologies to be implemented from 203025 

Sector Technology Year 

Development 

in modelled 

period of time 

Relevance 

of 

technology 

in the 

specific 

sector 

Key tech-

nology 

Generation Import of renewable 

electricity 

2033 Increase to 73 

TWh in 2050, 

share of 60% in 

electricity supply 

Very High Yes 

Industry 

Phasing out of ammonia 

production in Wuxi (moving 

to areas with "cheap" 

renewable H2) 

2039 

2048: 

production 

capacity 0 kt 

compared to 

520 kt (LCTS) 

Medium  

 Iron ore production via 

smelt reduction and CCS 

2047 17% share in 

steel production 

High Yes 
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