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Life cycle assessment of building structures 

1. Introduction

The previous investigation dealt with emissions from the materials of the outer wall 

assemblies, cradle-to-gate, according to the nearly zero-energy building (NZEB) conditions. 

The same model is used in this investigation to compare alternative building envelopes with 

different thermal insulation materials by Kingspan®, Calostat® and Steico®. 

This report outlines the Life cycle assessment (LCA) for external wall assemblies 

comprising cross laminated timber (CLT) panels with 2 different types of insulation, Kingspan® 

and Calostat®, and, as an alternative, a wall of hemp concrete (hempcrete, HC) with Steico® 

thermal insulation . Also, roof envelopes with insulation by Kingspan®, Calostat® and Steico® 

are considered in addition to a floor assembly insulated using a Kingspan® product. 

The main criterion for comparing the thermal performance of different building envelopes 

is the heat transfer coefficient (U value). Here the standards vary: U = 0.10 - 0.11 W/(m2*K) is 

considered acceptable for walls, whereas for roofs one has U = 0.09 - 0.10 W/(m2*K). LCA is 

performed for 1m2 of envelope cross-sections (exterior to interior) and here the main criterion 

is the Global Warming Potential (GWP) which expresses the climate due to the emission of 

greenhouse gases like carbon dioxide (CO2) and methane (CH4). It is measured in CO2 

equivalents. The information about characteristic emissions are either provided by 

manufacturers in product specifications or found in the database of the SimaPro8 software. 

There are other metrics as well: the acidification potential (measured in kg SO2 equivalent, 

“eq” for brevity), the abiotic depletion potential (kg Sb eq), the ozone layer depletion potential 

(kg CFC-11 eq), photochemical oxidation (kg C2H4 eq), eutrophication (kg PO4
3- eq) [1,2]. 

The human toxicity potential (kg 1,4-DB eq) and eco-toxicity (kg 1,4-DB eq), however, will not 

be provided here because Kingspan®, Steico® and Calostat® do not indicate these 

parameters in product specifications. 

2. Methodology

2.1. Life cycle analysis (LCA) 

Buildings have an impact on the environment at all stages of their lifecycle: materials 

must be quarried, mined, or harvested, transported to factories, and processed and/or 

produced. The materials must then be transported to a construction site, properly positioned, 

and attached to other structural elements of a building. The buildings must, in turn, be 

operated, heated, and cooled. All these lifecycle stages have an impact on the environment 

that can be calculated and analyzed via the life cycle assessment (LCA) using the SimaPro8 

software. 

2.2. Description of the wall envelopes 

According to the NZEB standards the wall envelopes are designed from cross-laminated 

timber (CLT) panels or hempcrete (HC) supported by a wooden frame with different of thermal 

insulation materials by Kingspan®, Steico® and Calostat® in layers of different thickness. The 

thickness of the CLT and HC layers is 200 mm. The envelopes are designed to have heat 

transfer coefficients of U = 0.10 - 0.11 W/(m2*K). The schematic representations of the wall 

assemblies are given in Figures 2.2.1 and 2.2.2. 
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Fig. 2.2.1. A schematic representation of the wall envelope with CLT and Kingspan®. 

Fig. 2.2.2. A schematic representation of the wall envelope with CLT and Calostat®. 
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The CLT is a building element made of an odd number of softwood layers placed over 

one another with consecutive 90o rotations, bonded under pressure. CLT is characterized by 

exceptional mechanical properties, dimensional stability, and rigidity, making it well suited to 

usage in floors, walls, and roofs of buildings of moderate height [3]. The concept of the CLT 

material is not new and its basic structure comparable to other common building materials. 

CLT, however, stands out in that it can be used as a stand-alone structural element material 

due to outstanding mechanical properties [4]. CLT density is 500 kg/m3 and its thermal 

conductivity is 0.20 W/(m*K) [3]. 

HC simultaneously provides high energy efficiency and a reduced impact on the 

environment. It is produced from a mineral binder and hemp shives, a by-product of hemp 

fiber production [5]. This is main factor that allows to reduce the greenhouse gases emissions 

associated with HC. In fact, CO2 is accumulated by the hemp shives through photosynthesis 

during their growth [6] and thus in total this material has a negative CO2 footprint, because 

less CO2 is released due to HC production than is  absorbed by the hemp shives [7]. HC has 

a CO2 accumulation capacity of 6.67 – 136.65 kg CO2 eq per 1m3 of material [8]. The thermal 

conductivity of HC is 0.06 – 0.1 W/(m·K) [9,10]. The specific heat capacity at 250 kg/m3 density 

is 1300 J/(kg·K) and at 500 kg/m3 the specific heat capacity is 1700 J/kg·K [11,12]. Here HC 

with 300 kg/m3 density and the thermal conductivity equal to 0.07 W/(m*K) is considered. 

For the CLT based wall envelope different thermal insulation layer types and thickness 

values are evaluated – Kingspan® Kooltherm (K12 with a 100 mm thickness and K15 with an 

80 mm thickness) and 3 layers of Calostat® Sandwich MW-F with a 60 mm thickness per 

layer. This information is summarized in Tables 2.2.1 and 2.2.2.   

Table 2.2.1. The layout of the wall envelope with CLT Kingspan® Kooltherm, inner layer to outer. 

Layer Thickness, mm 

CLT 200 

Kingspan® Kooltherm K12 100 

Kingspan® Kooltherm K15 80 

Aluminum composite panel - 

 

The density of Kingspan® Kooltherm K12 and K15 is 45 kg/m3 and the thermal 

conductivity is 0.020 W/(m*K). Kingspan® Kooltherm is a rigid insulation board comprising a 

rigid thermoset fiber–free phenolic insulation core (93,3%) with a low emissivity composite foil 

facing (6,7%) on both sides. It is manufactured with a blowing agent that has a zero Ozone 

Depletion Potential (ODP) and a low Global Warming Potential (GWP) (ISO 9001: 2015, ISO 

14001: 2015, BS OHSAS 18001: 2007 and ISO 50001: 2011; by Kingspan®) [13,14].  

Table 2.2.2. The layout of the wall envelope with CLT and Calostat® Sandwich MW-F, inner layer to 

outer. 

Layer Thickness, mm 

CLT 200 

Calostat® Sandwich MW-F (3 x 60mm) 180 

Aluminum composite panel - 

 

The density of Calostat® Sandwich MW-F is 165 kg/m3 and its thermal conductivity is 

0.020 W/(m*K). Calostat® is a hydrophobic insulating material made from synthetic 
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amorphous silica (> 60 M.-%), silicon carbide (9 - 29 M.-%) and textile staple fibers based on 

silicon dioxide (1 - 10 M.-%). The insulating components do not contain biocides, flame 

retardants, bonding agents or materials listed among substances with severe impact on the 

environment [15,16]. 

The alternative wall envelope is based on HC and the Steico® insulation material (Figure 

2.2.3. and Table 2.2.3.).  

Fig. 2.2.3. A schematic representation of the envelope with HC and Steico® layers. 

Table 2.2.3. The layout of the wall envelope with HC Steico® flex 036 layers, inner layer to outer. 

Layer Thickness, mm 

Stucco 10 

HC with wood framing 200 

Steico® flex 036 (180+100mm) 280 

Vapor resistive layer - 

Aluminum composite panel - 

 

The thermal conductivity of Steico® flex is 0.036 W/(m*K). The Steico® insulation 

consists of apart wood fiber, binding agents, and other additives. The mass proportions of the 

various components given in the Environmental Product Declaration are: coniferous wood 

(82.8 %), water (6.0 %), adhesives (1.2 %), bicomponent fibers (1.3 %), recycled paper (6.3 

%), flame retardants (2.4 %), miscellaneous (0.1 %). Polyurethane, phenolic resin, sodium 
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silicate and paraffin are used as adhesives and to assign hydrophobic properties. The 

bicomponent fibers consist of polyethylene and polypropylene. Aluminum sulphate is used as 

a flame retardant. The apparent average density of the wood fiber insulation material is 157.49 

kg/m3 [17,18].  

 2.3. The impact of the wall envelopes (1 m2 cross-section) on the environment 

LCA entails combining the manufacturer environmental product declaration (ISO 14025 

and EN 15804) and using the LCA SimaPro8 software to calculate the environmental impact 

of CLT and HC materials. The analysis accounts for all building material manufacturing stages. 

The LCA calculation results are obtained using the CML-IA baseline V3.04 method. The 

environmental impact of wall envelope components was analyzed separately, and all impact 

metrics were calculated. 

2.3.1. The external wall of CLT-K 

The results of the wall envelope with CLT, Kingspan® Kooltherm K12 (100mm) and K15 

(80mm) are shown in Figure 2.3.1. and Table 2.3.1. Here, CLT contributes kg 55.51 CO2 eq., 

whereas the thermal insulation materials have a much lower impact of kg 17.74 CO2 eq for a 

total of 73.25 kg CO2 eq from 1m2 for all envelope materials. The ~ 2% difference between 

Kingspan® Kooltherm K12 (100mm) and K15 (80mm) layers is due to, different layer 

thickness. 

 

  

Fig. 2.3.1. LCA results for the CLT-K wall (1m2) 

Table 2.3.1. Impact assessment for the CLT wall with Kingspan® Kooltherm insulation (1m2) 

Impact category Unit Total CLT Kingspan® 

Kooltherm K12 

Kingspan® 

Kooltherm K15 

Abiotic depletion kg Sb eq 3.4·10-4 1.5·10-4 1·10-4 8·10-5 

Abiotic depletion (fossil 

fuels) 

MJ 1305.44 783.20 290.13 232.11 
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Global warming 

(GWP100a) 

kg CO2 

eq 

73.25 55.51 9.86 7.88 

Ozone layer depletion 

(ODP) 

kg CFC-

11 eq 

8.7·10-6 6.7·10-6 1.1·10-6 9.2·10-7 

Photochemical 

oxidation 

kg C2H4 

eq 

0.04 0.02 9.2·10-3 7.4·10-3 

Acidification kg SO2 

eq 

0.44 0.35 0.05 0.04 

Eutrophication kg PO4--

- eq 

0.13 0.11 0.01 8.7·10-3 

 

2.3.2. The CLT-C wall envelope 

The result indicates that the CLT-C model (1 m2) yields 167.83 kg CO2 eq in global 

warming potential. The highest impact comes from the insulation material in Calostat® 

Sandwich MW-F: 112.32kg CO2 eq, which is about 67% of all CO2 emissions from the entire 

wall envelope. CLT, accordingly, produces ~ 33% of the CO2 footprint: kg 55.51 CO2 eq. 

The results in Figure 2.3.2. and Table 2.3.2 show that most impact is due to CLT in the 

ODP category – more than 73% comparing with the insulation material. 

 

 

Fig. 2.3.2. LCA results for the CLT-C wall envelope (1m2) 

Table 2.3.2. Impact assessment for the wall envelope with CLT and Calostat® insulation(1m2). 

Impact category Unit Total CLT Calostat® Sandwich 

MW-F 

Abiotic depletion kg Sb eq 3.7·10-4 1.5·10-4 2.2·10-4 
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Abiotic depletion (fossil 

fuels) 

MJ 2232.2 783.20 1449.00 

Global warming 

(GWP100a) 

kg CO2 eq 167.83 55.51 112.32 

Ozone layer depletion 

(ODP) 

kg CFC-11 eq 9.1·10-6 6.7·10-6 2.4·10-6 

Photochemical 

oxidation 

kg C2H4 eq 0.04 0.02 0.02 

Acidification kg SO2 eq 0.61 0.0.36 0.25 

Eutrophication kg PO4--- eq 0.19 0.11 0.08 

 

2.3.3. The HC-S wall envelope 

One can see that in the GWP impact category the HC-S envelope produces 11.28 kg 

CO2 eq per 1 m2. The biggest impact is due to Steico® flex 036- 13.3 kg CO2 eq. The HC 

layer, on the other hand, has a negative balance of CO2 emissions: -6 kg CO2 eq, because 

green dry hemp and lime binder capture CO2 from the environment.  

The results in Figure 2.3.3. and Table 2.3.3 show that in the abiotic depletion impact 

category the wood frame produces 100% of all emissions, while in the ozone layer depletion 

(ODP) category 94% of all emissions are due to HC. The least overall impact is contributed to 

the GWP category.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.3.3. LCA results for HC-S (1m2). 

The LCA calculation in SimaPro8 shows that hemp shives consume 21.5 kg CO2 eq per 

1m2 and the lime binder produces 15.2 kg CO2 eq – as such, the HC based wall envelope has 

a low carbon footprint. The wood frame of the HC-S envelope represents only a small 
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percentage of contributions to environmental impact categories, as they have a relatively small 

mass compared to the HC and Steico® flex 036 layers. 

 

Table 2.3.3. Impact assessment for the wall envelope with HC and Steico® flex 036 insulation (1m2). 

Impact category Unit Total HC Wood 

frame 

Steico® 

flex 036 

Vapor 

resistive layer 

Abiotic depletion kg Sb eq 0.01 1.5·10-5 0.01 5.6·10-6 1·10-7 

Global warming 

(GWP100a) 

kg CO2 

eq 

11.28 -6 3.88 13.3 0.98 

Ozone layer depletion 

(ODP) 

kg CFC-

11 eq 

2.7·10-6 2.4·10-6 1.0·10-7 5.6·10-8 0 

Photochemical 

oxidation 

kg C2H4 

eq 

0.03 7.6·10-3 6·10-4 0.02 2·10-4 

Acidification kg SO2 

eq 

0.1 0.0.36 0.01 0.07 4·10-3 

Eutrophication kg PO4--- 

eq 

0.02 5.4·10-3 2·10-4 0.02 4·10-4 

 

2.4. Comparing wall envelopes (area 1m2) 

The results indicated that the least GWP is produced by HC-S (11.28 kg CO2 eq) – about 

15 times less than that of CLT-C and 7 times less than in the case of CLT-K. The biggest 

impact is due to CLT-C (167.83 kg CO2 eq), where the most emissions are contributed by the 

insulation material Calostat® Sandwich MW-F. Steico® flex 036 contributes less greenhouse 

emissions than Kingspan® Kooltherm, but has higher thermal conductivity. The CLT-C wall 

envelope produces more emissions compared with CLT-K and HC-S in terms of GWP, ODP, 

acidification, photochemical oxidation, and eutrophication, while HC-S has a higher abiotic 

depletion metric. 

 

Fig. 2.4.1. LCA results for the wall envelopes (1m2) using different methods: CML-IA baseline V3.04 / 

EU25 / Characterization. 
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It should be noted that the highest impact in almost all categories is contributed by e the 

Calostat® Sandwich MW-F insulating material, not wall structural materials (CLT and HC). 

Table 2.4.1. Comparative impact assessment for wall envelopes (1m2)  

Impact category Unit CLT-K CLT-C HC-S 

Abiotic depletion kg Sb eq 3.4·10-4 3.7·10-4 0.01 

Global warming 

(GWP100a) 

kg CO2 eq 73.25 167.83 12.28 

Ozone layer 

depletion (ODP) 

kg CFC-11 

eq 

8.7·10-6 9.1·10-6 2.7·10-6 

Photochemical 

oxidation 

kg C2H4 eq 0.04 0.04 0.03 

Acidification kg SO2 eq 0.44 0.61 0.1 

Eutrophication kg PO4--- eq 0.13 0.19 0.02 

 

3. The roof envelopes for nearly zero-energy buildings (NZEB) 

3.1. The roof envelope models (1m2) 

In this section on the roof envelopes compliant with the NZEB requirements are 

considered. The heat transfer coefficient is expected to be U = 0.09 - 0.10 W/(m2*K) The 

objective here to find the roof envelope minimum GWP. As seen in Tables 3.1.1. – 3.1.3., the 

main variable is the thermal insulation material: Kingspan® Therma TR26, Calostat® Pure or 

Steico® Special dray. The main structure is identical for all roof envelope variants – 

plasterboard (indoor finishing), vapor resistive layer and thermal insulation supported by a 

wooden frame.  

Table 3.1.1 The layout of the envelope with Kingspan® thermal insulation, inner layer to outer. 

Layer Thickness, mm 

Plasterboard 12 

Plasterboard Ecoboard 50 

Vapor resistive layer Siga Marjrex - 

Wood fiber board (OSB) 18 

Kingspan® Therma TR26 in wooden frame 250 

Vapor resistive layer 1 

Roof surface layer - 

 

The density of Kingspan® Therma TR26 is 32-38 kg/m3 and its thermal conductivity is 

0.022 W/(m*K). Kingspan Therma TR27 is a fiber-free rigid thermoset insulation, covered on 

both sides with a coated glass tissue adhesively bonded to the insulation core during 

manufacture [13].  
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Fig. 3.1.2. A schematic representation of the roof envelope with Kingspan®. 

Table 3.1.2. The layout of the roof envelope with Calostat®, inner layer to outer. 

Layer Thickness, mm 

Plasterboard 12 

Plasterboard Ecoboard 50 

Vapor resistive layer Siga Marjrex - 

Wood fiber board (OSB) 18 

Calostat® Pure in wooden frame 200 

Vapor resistive layer 1 

Roof surface layer - 

 

The density of Calostat® Pure is 165 kg/m3 and its thermal conductivity is 0.019 

W/(m*K). Calostat® is a hydrophobic insulating material made from synthetic amorphous 

silica, silicon carbide and textile staple fibers based on silicon dioxide [15,16].  

Fig. 3.1.3. A schematic representation of the roof envelope with Calostat®. 
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Fig. 3.1.4 A schematic representation of the roof envelope with Steico®. 

Table 3.1.3 The layout of the roof envelope with Steico®, inner layer to outer. 

Layer Thickness, mm 

Plasterboard 12 

Plasterboard Ecoboard 50 

Vapor resistive layer Siga Marjrex - 

Wood fiber board (OSB) 18 

Steico® special dray in wooden frame 400 

Vapor resistive layer 1 

Roof surface layer - 

 

The Steico® Special dry thermal conductivity is 0.040 W/(m*K). The Steico® insulation 

is a wood fiber insulation material with binding agents and other additives. The mass 

proportions specified in the Environmental Product Declaration are   coniferous wood (82.8 

%), water (6.0 %), adhesives (1.2 %), bicomponent fibers (1.3 %), recycled paper (6.3 %), 

flame retardants (2.4 %), miscellaneous (0.1 %). Polyurethane, phenolic resin, sodium silicate 

and paraffin are used as adhesives and to assign hydrophobic properties. The bicomponent 

fibers consist of polyethylene and polypropylene. Aluminum sulphate is used as a flame 

retardant. The apparent density of the wood fiber insulation material is 140 kg/m3 [17, 18]. 

3.2. The impact of the roof envelopes (1 m2 cross-section) on the environment 

The results indicate the roof envelope insulated with Calostat® produces the highest 

amount of emissions per 1 m2 in all environment impact categories. In the GWP category, the 

roof insulated with Kingspan® produces 47.49 kg CO2 eq (Table 3.2.1. and Figure 3.2.1.), 

which is approximately equal to the contribution of Steico® (47.25 kg CO2 eq) and about 3 

times less than emissions produced by Calostat®. Steico® produces 19 kg CO2 eq, which is 

40% of all CO2 emissions contributed by the envelope materials, and Kingspan® produces 

19.25 kg CO2 eq (41% of CO2 emissions). The main difference among the insulation materials 

is the layer thickness, as seen from Table 3.2.1 The Steico® insulation material layer is thicker 

to ensure compliance with the NZEB requirements. The exterior roof surface layer is not 

included in LCA since it is same for all construction models. 
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Fig. 3.2.1. LCA results for the roof envelopes (1m2)    

The roof envelope with Steico® produces less impact in terms of abiotic depletion, GWP, 

ODP, but with criteria like acidification and eutrophication the performance are similar to the 

other envelopes.  

 

Table 3.2.1. Comparative impact assessment for the roof envelopes with a 1m2 cross-sectional area  

Impact category Unit Roof with 

Kingspan® 

Roof with 

Calostat® 

Roof with 

Steico® 

Abiotic depletion kg Sb eq 2.3·10-4 2.8·10-4 4.12·10-5 

Abiotic depletion (fossil fuels) MJ 888.17 1931.51 321.53 

Global warming (GWP100a) kg CO2 eq 47.49 153.05 47.25 

Ozone layer depletion (ODP) kg CFC-11 eq 3.68·10-6 4.13·10-6 1.51·10-6 

Photochemical oxidation kg C2H4 eq 0.03 0.04 0.03 

Acidification kg SO2 eq 0.26 0.46 0.27 

Eutrophication kg PO4--- eq 0.06 0.12 0.06 
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4. The floor envelopes for NZEB 

4.1. The floor envelope models (1m2) 

The layer structure of the floor envelope developed according to the NZEB standards is 

presented in Table 4.1.1. 

Table 4.1.1. The layout of the floor envelope with Kingspan® insulation, inner layer to outer. 

Layer Thickness, mm 

Surface layer (which can be changed by interior design) - 

Concrete screed floor 80 

Moisture insulation foil  - 

Kingspan® Kooltherm K3 50 

Moisture insulation foil  - 

Concrete foundation slab 180 

Concrete layer 100 

Gravel 400 

 

The floor insulation is Kingspan® Kooltherm K3 with density of 35 kg/m3 and thermal 

conductivity equal to 0.021 W/(m*K). Like Kingspan® Kooltherm K12 and K15, Kingspan® 

Kooltherm K3 is an insulation board comprising a rigid thermoset fiber–free phenolic insulation 

core (93,3%) faced on both sides with a low emissivity composite foil (6,7%). It is 

manufactured with a blowing agent that has zero \ODP\ and low GWP (ISO 9001: 2015, ISO 

14001: 2015, BS OHSAS 18001: 2007 and ISO 50001: 2011; by Kingspan®) [13,14].  

 

 

 

 

 

 

 

 

 

 

Fig. 4.1.1. A schematic representation of the floor envelope with Kingspan® insulation. 
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4.2. The impact of the floor envelope (1m2) on the environment 

The result shows that 1 m2 cross-section of the floor envelope insulated with Kingspan® 

Kooltherm K3 produces 82.87 kg CO2 eq (Table 4.2.1. and Figure 4.2.1.) in the GWP category, 

with the higher impact due to constructive floor layers rather than the insulation material. 

 

 

Fig. 4.2.1. LCA results for the floor envelope (1m2). 

The results across all impact criteria indicate that the biggest impact is due to the 

concrete floor slab: it contributes up to 66% GWP of the entire assembly, while Kingspan® 

Kooltherm K3 produces only 3% of overall CO2 emissions. 

Table 4.2.1 Comparative impact assessment for 1m2 of the floor envelope. 

Impact 

category 

Unit Total Installation 

foil 

Kingspan® 

Kooltherm 

K3 

Moisture 

insulation 

foil  

Concrete 

foundation 

slab+ 

concrete   

layer and 

screed floor 

Gravel  

Abiotic 

depletion 

kg Sb eq 1·10-4 1·10-7 4·10-5 1·10-5 7·10-5 2·10-5 

Abiotic 

depletion 

(fossil fuels) 

MJ 675.47 17.7 113.33 80.20 263.06 201.17 

Global 

warming 

(GWP100a) 

kg CO2 

eq 

82.87 0.98 3.85 5.77 54.70 17.57 

Ozone layer 

depletion 

(ODP) 

kg CFC-

11 eq 

4.8·10-6 1·10-9 4.5·10-7 1.2·10-6 2.4·10-6 1.44·10-6 
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Photochemical 

oxidation 

kg C2H4 

eq 

0.02 2·10-4 4·10-3 2·10-3 7·10-3 5·10-3 

Acidification kg SO2 

eq 

0.29 4·10-3 0.02 0.04 0.12 0.11 

Eutrophication kg PO4-

-- eq 

0.10 4·10-4 7·10-3 0.01 0.05 0.03 

 

5. Conclusions 

 

The building design solutions discussed in this report, in accordance with the NZEB conditions, 

were analyzed using the LCA calculation program SimaPro8 and the Environment Product 

Declaration provided by Kingspan, Steico, Calostat. Based on the obtained LCA results, the 

HC-S exterior wall assembly is the most suitable according to the GWP criterion, yielding the 

lowest CO2 emissions due to the high CO2 absorption capacity of the main materials of the 

HC panel: hemp cleats, lime binder. Results for the CLT assemblies: according to the GWP 

criterion, the better results in terms of CO2 emissions were shown by the CLT-K assembly 

model: is the emissions are 2 times smaller than for the same amount of the CLT-C \ material 

. Kingspan and Calostat insulation layers are 180 mm thick. These materials have different 

thermal conductivity coefficients, which determine the amount of material required to meet the 

NZEB requirements. For example, the results obtained for the floor modules Steico and 

Kingspan in the GWP category are the same: ~ 47 kg CO2 eq, where the design solution is 

identical, but with different thermal insulation materials. The amount of material used for 

Steico, however, is 1.6 times higher compared to Kingspan. Steico requires a thickness of 400 

mm, while with Kingspan it takes only 250 mm to meet the NZEB requirements. The performed 

LCA calculation shows the impact of the used thermal insulation on the environment according 

to the amount of material used in a structure if its non-insulation layer configuration is 

unchanged. 
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