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Introduction  
SINTEF has summarised the cost-benefits and co-benefits of various climate measures 
within building, construction, transport, ICT and furniture as a part of the Net Zero Cities 
(NZC) Green Responsible Innovative Procurement (GRIP) project. It gives a concise 
overview for public procurement officers to make informed decisions.  
 
A selection of Norwegian technical reports were reviewed, so-called “grey literature”, 
and scientific articles that deal with greenhouse gas emissions (GHG), emission 
reduction potentials, costs and cost-benefit assessments for building, construction, 
transport, ICT, and furniture. The literature review is limited to reports and articles from 
the last decade, and the analysis has been quantitative and qualitative. The greenhouse 
gas calculations for buildings and products in the literature have been carried out in 
accordance with either EN 15978, EN 15804+A2 or NS 3720 [1–3]. 
 
The literature was obtained from industry partners: industry organisations, 
municipalities, building owners, contractors and consultants. The measures discussed 
in the literature are measures to reduce direct and indirect greenhouse gas emissions 
from the entire life cycle of a building. Direct emissions come from direct sources that 
are owned or under the control of the building owner, for example emissions from the 
combustion of diesel in construction machinery or the combustion of biofuel for heating 
a building. Indirect emissions occur elsewhere in the value chain for products or 
services included in the life cycle inventory. Examples of indirect emissions are 
emissions from production, transport, installation, maintenance, repair, replacement 
and disposal of construction materials.  
 
System boundaries, limitations and assumptions for the different measures vary. 
However, to show the potential effects of different measures, the measures have been 
compiled to show reductions in greenhouse gas emissions (%), cost effects (%), and 
costs per ton of CO2 equivalents saved (NOK/tCO2e). Reductions in greenhouse gas 
emissions and cost effects have been assessed in relation to either a reference building 
or a reference value given in the literature. Technical reports that could not be quantified 
were omitted. Some technical reports described several measures, while others only 
documented one measure. In presenting the results, we have used the average values 
in those cases where a range is given.  
 
The data are then compiled to identify which climate measures have the greatest 
reduction potential per NOK invested. To be able to compare with national analyses, we 
have chosen to use the same classification of measures as in [4,5], see Table 1.  
 
Table 1: Classification of GHG emissions, costs and cost-benefit in terms of high, medium and low gains. 

 High gain Medium gain Low gain 
GHG emissions High reduction potential Medium reduction potential Low reduction potential 
Costs Cost saving /  

no additional cost 
Low-medium cost High cost 

Cost-benefit <500 NOK/tCO2e 500–1500 NOK/tCO2e >1500 NOK/tCO2e 
 
Simplified additional calculations have been performed in cases where data must be 
converted to the same unit. For example, kgCO2e has been converted to tCO2e, and the 
cost difference in NOK has been converted to a percentage of the project cost. It is 
assumed that the Norwegian electricity mix is connected to the rest of Europe and has 
an emission factor of 110 gCO2e/kWh [1]. 
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Results 
Building, construction and transport 
For building construction and transport, the results are grouped thematically according 
to the life cycle modules presented in NS 3720: construction materials (A1-A3, B1-B5, 
C1-C4), implementation stage (A4-A5), operational energy use (B6) and operational 
transport (B8). In addition, early-phase measures are grouped under a separate theme. 
Early-phase includes, among other things, location, the premises of the project, and 
early design choices. Some of the measures could have been placed under several 
categories, but we have made a discretionary assessment based on the focus of the 
measure. Table 2 provides an overview of the results. No colour coding implies a data 
gap. 
 
Table 2: Overview of climate measures, reduction in GHG emissions, cost-effectiveness, and cost-benefit 
assessment.  

Climate mitigation measure GHG 
emissions  

Additional 
costs 

Cost-
benefit  

References 

Early planning phase 
Project experience    [6] 
GHG accounting/limit values    [7,8] 
Building sustainability scheme -   [9] 
Construction materials (A1-A3, B1-B5, C1-C4) 
Choice of supplier    [10] 
Reuse building materials    [11] 
Low carbon concrete class B    [7,8,11,12] 
Low carbon concrete class A    [7,8,11,12] 
Low carbon concrete class plus    [7,8,11,12] 
Low carbon concrete class extreme    [7,8,11,12] 
Concrete foundation design    [13–15] 
CCS for cement production - -  [5,16] 
Choice of insulation  -  [17] 
Reuse paving stone    [18] 
Reuse excavated masses    [19] 
Timber-framed structure  -  [20] 
Reuse windows and doors    [11,21] 
Reuse technical equipment -   [11] 
Use BIPV  -  [22] 
Carbonation of exposed concrete    [23,24] 
Renovation of existing buildings    [11] 
Implementation stage (A4-A5) 
Better transport logistics  -  [19] 
Use local excavated masses    [8,19] 
Biodiesel construction machinery    [19] 
Electric defrosting of ground    [19] 
Electric construction machinery    [25–27] 
Electric heating and drying - -  [5] 
Reduce construction waste    [6,8,28,29] 
Operational energy use (B6) 
Renovation of building stock  -  [30] 
Extensive energy renovation  -  [31] 
Energy awareness    - 
Active house    [32,33] 
Passive house    [32,33] 
nZEB  -  [30] 
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Climate mitigation measures not quantified in the literature  
Several unquantified measures were also mentioned in the literature. The measures that 
are not quantified in the literature for building, construction, transport, ICT and furniture 
include: 

• Minimizing the impact on nature and biodiversity e.g. use brownfield sites 
• More compact and space-efficient buildings 
• Sharing economy, e.g. guest apartments in a housing complex and common 

areas 
• Flexible, multifunctional buildings 
• Site location to minimize foundation 
• Location of buildings in relation to ground conditions to minimize foundation 
• Mass management strategy 
• Selection of robust building materials with a long service life 
• Design for dismantling 
• “Lean construction” 
• Minimize parking coverage 
• Good bicycle facilities 
• Avoid oversizing of buildings, load-bearing structures and orders 
• Outdoor areas for school buildings on roofs 
• Check the REACH candidate list for harmful substances 
• Performance of environmental based procurement 
• Circular business models 
• Reuse IT equipment 
• Remanufacture computers 
• Extend consumer warranties 
• Promote longer lifetimes 
• Ecodesign and environmental labelling 
• Reuse office furniture 
• Recycle office furniture 
• Request EPD documentation 
• Ecodesign and environmental labelling 

 
 
 

Climate mitigation measure GHG 
emissions  

Additional 
costs 

Cost-
benefit  

References 

Plus house  -  [30] 
Operational transport (B8) 
Transport effective area planning - -  [5] 
Zero growth of private cars - -  [5] 
Home office and digital meetings - -  [5] 
Active and public transport - -  [5] 
Carsharing - -  [5] 
Electric buses, motorbikes, and vans - -  [5] 
Optimized transport logistics - -  [5] 
Zero emission cars, lorries and rail - -  [5] 
Biogas and HVO diesel - -  [5] 
Transport goods by rail and sea - -  [5] 



 6 

Other co-benefits 
Co benefits were also mapped. The overview is provided in Table 3.  
 
Table 3: An overview of other co-benefits found in the literature 

 Furniture 
[34–38]  

ICT 
[39,40] 

Buildings 
[29,35,41,42,42,43] 

Transport 
[44–49] 

Construction 
[25,26,41] 

Reduced GHG emissions      
Socio-economic benefits of averting climate 
change and damage to human health 

     

Competitive advantage in the market      
Better resource use      
Reduced local pollution (NOx, SOx, PM)      
Reduced noise pollution and vibrations      
Better conditions for inhabitants      
Better fuel efficiency      
Cheaper maintenance and operational costs      
Less chance of on-site fuel spills      
Enhanced safety on-site      
Improved on-site communications      
Better working conditions for construction workers      
Reduced traffic volumes (reduced congestion)      
Improved traffic safety      
Increased transport efficiency (vehicle km)      
Reduction in land use, greener spaces      
Reduced parking areas/spaces      
Improved health and well being      
Better resource use      
Better aesthetics      
Better quality from reuse      
Reduced material waste      
Increased service life of products      
Better user awareness      
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