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Door System A/S (henceforth named Door System) is a manufacturer of a wide range of door solutions for 
industry and retail in Europe. Door System specializes in providing door solutions tailored to the customers 
need. This study will focus on a specific range of roller doors. This is an abridged version of a more extensive 
report conducted by Transition A/S. 
 

1 Prerequisites 
The intended application of the Life Cycle Assessment (LCA) was to provide an overview of the 
environmental impact from a range of roller doors produced by Door System. Furthermore, a hotspot analysis 
was conducted, in order to quantify which elements of the roller doors contributed the most to the 
environmental burdens. Door System wanted the LCA to follow the principles given in the EN 15804:2019+A2, 
the ISO standard for conducting EPDs of building materials. Therefore, the LCA follow many of the principles 
in terms of impact categories, allocation and system boundaries described in the EN 15804:2019+A2. The 
LCA includes all impact categories included in the EN15804+A2 impact assessment method, however, in the 
main report only climate change impacts, in kg CO2e, are mentioned. 
 
The LCA only considered the main function of the roller doors: to allow passage. The roller doors are used in a 
variety of industrial settings, where important functions of the doors include keeping out vermin, e.g. rats, and 
the insulating properties of the roller doors. The results of LCA therefore cannot be used to claim which roller 
door is most sustainable in general. This is because the doors are designed for different environments. If the 
only function considered is opening and closing of a roller door, then comparison could be done. 
 
The doors vary in terms of material composition and dimensions. The included roller doors are standard 
solutions without extra accessories. For all included roller doors standard solutions imply a 2 mm reinforced 
fabric and a stainless steel bottom bar. For the models DS290-DS301 frames and top cover are made of 
galvanised steel, for DS305-DS306 frames are made of galvanised steel and top cover of stainless steel while 
for DS320P-DS375F both frames and top cover are made of stainless steel. The different roller doors are not 
necessarily comparable, as their function can vary. The following doors in Table 1-1 were included in the 
assessment. 
 

Table 1-1 The average weight of the included roller doors. The weight per functional unit is the average weight 
divided by 4.14 m2. 

Door model Weight [kg] Weight per 
functional unit 
[kg/m2] 

DS290 116.5 28.1 

DS291 129.1 31.2 

DS300 123.8 29.9 

DS300F 127.1 30.7 

DS301 136.6 33.0 

DS305 141.7 34.2 

DS305F 144.2 34.8 

DS306 154.5 37.3 

DS320P 189.6 45.8 

DS350 144.6 34.9 
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DS350F 147.8 35.7 

DS375 158.7 38.3 

DS375F 162.0 39.1 

 
 

2 Scope de�inition 
The functional unit of the LCA was the average production of 1 m2 of a roller door model in 2023 lasting for 30 
years. The functional unit scaled each door to the same dimensions (1 m2). The raw material data was 
collected based on a door with an area of 4.14 m2 (1800 x 2300 mm), which was subsequently scaled down 
to 1 m2. Some doors were not produced at this size, however, in order to have a common reference for data 
collection, it was decided to scale everything to this size. The scaling is a limitation, as all materials and 
components do not scale linearly. Extrapolation of the results to a given door size should be done carefully.  
 
The system boundaries comprised all life cycle stages, except transport to customer (known as A4), 
assembly (known as A5), and disassembly of the roller doors (known as C1). However, a separate calculation 
was made to estimate the impact related to electricity use of the doors for standby and driving and heat 
wire for the F-models (known as B6). An overview of the system boundaries is provided in Figure 2-1. The 
electricity use during the lifetime of the roller doors was estimated separately but was not part of the total 
impact of the roller doors. This was due to variation in energy use depending on customer choices and due 
to no linear coherence between the size of the roller doors and energy use for standby and drive. 
 

 
Figure 2-1:  The system boundaries for the assessed product systems. The grey dotted boxes were not 
included in the assessed systems. 

 
The LCA study has not been through a third-party critical review, but an internal one. The results should be 
interpretated with this in mind 
 
 

3 Data collection 
Door System provided raw material data for each door model along with physical properties - see Figure 3-1 
for material composition. Transportation of the raw materials was estimated based on Door Systems list of 
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suppliers assigned to every provided raw material. Energy and material inputs for manufacturing were based 
on annual consumption data, which were then allocated to the roller doors using monetary allocation. The 
use of allocation is a limitation of the study, as ideally energy and other inputs would be collected for each 
model. Data regarding waste management was estimated based on literature sources and knowledge from 
Door System. The waste was modelled by setting up a mass balance for each door model, and assuming 3% 
production waste. It was assumed that the majority of the door was recycled at the end-of-life.  
 

 
Figure 3-1: Material composition of the 13 different roller doors 

Extensive primary data collection from Door Systems suppliers was not the aim of the study. Instead, the 
Ecoinvent 3.9.1 database was used to represent system processes. The processes were thus modelled using 
generic data, and not data specific to Door Systems suppliers. The LCA was conducted as an attributional 
LCA. 
 

4 Results 
4.1 Impacts from life cycle stages 
The life cycle assessment of roller doors found that the climate change impacts ranged from 154 kg CO2e/m2 
door to 302 kg CO2e/m2 door. The CO2e-emissions of each roller door for each life cycle stage can be seen in 
Figure 4-1. These impacts cover the full life cycle of the doors, i.e. all 30 years of its lifespan. If the impacts are 
needed per year, then they should be divided by the lifespan of the door.  
 
Generally, the carbon footprint of the doors followed the amount of material per square meter roller door. The 
heaviest door per square meter was DS320P, which had the greatest carbon footprint. The impacts were 
mostly from the extraction and production of raw materials, in particular metals. Electrical components also 
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resulted in large emissions for the different roller doors. For the doors with smaller material footprints, such 
as DS290, the plastic components and curtain also become important.  
 
Transportation of raw materials and transportation of waste only resulted in minor insignificant impacts. The 
manufacturing process did not contribute to large impacts compared to the raw material impacts. The 
manufacturing stage varied across the roller doors, due to the use of allocation. It is expected that the 
manufacturing of the different doors will result in more similar impacts and be more dependent on the 
components of the doors rather than a monetary relationship. The treatment of the waste resulted in the 
second largest impact, but they were minor compared to the raw material impact as can be viewed in Figure 
4-1. It is important to note, that the recycling process and benefits from the recycled materials was excluded 
from the LCA, in accordance with the attribution approach.    

 
Figure 4-1: Climate change impacts per life cycle stage. 

Including other impact categories, the impacts followed the same trend as in Figure 4-1, with an increasing 
impact following increasing material footprint per square meter. Generally, environmental trade-offs were not 
an issue.  
 

4.2 Impacts from energy use  
The impact from the use stage is substantial, in particular considering the long lifetime of the roller doors. 
The impact from the basic use range between 18.5-20.0 kg CO2e/year/unit depending on the size of the 
engine. Across a 30-year lifespan this impact is approximately five times greater than the impact from the 
raw materials. For the F-models, which contain heat wire, the energy use is much greater and therefore 
results in much higher CO2e emission/year/unit. The CO2e impact per meter heat wire per year is calculated 
to be 55.6 kg CO2e. Each F-models (300F, 305F, 350F and 375F) have 6 meters of heat wire per 1800x2300 
mm. This means CO2e impact per year only for the heat wire use is calculated to be: 
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55.6 
𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2𝑒𝑒
𝑚𝑚 ∙ 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 ∙ 6

𝑚𝑚
𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 = 333.6 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2𝑒𝑒/𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦/𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 

 
Then you also need to add in the standby and drive which in total would be:  
 

20 𝑘𝑘𝑘𝑘𝐶𝐶𝐶𝐶2𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 & 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦⁄ 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢⁄ + 333.6 𝑘𝑘𝑘𝑘𝐶𝐶𝐶𝐶2𝑒𝑒ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 ∕ 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 ∕ 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 = 353.6 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2𝑒𝑒/𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦/𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 
 
For the reference flow which is per m2 the amount of heat wire used for the F-models 300F, 305F, 350F and 
375F will be:  
 

6 𝑚𝑚
4.14 𝑚𝑚2 = 1.44 𝑚𝑚/𝑚𝑚2 

 
The CO2e impact per m2 door for heat wire is then calculated as: 
 

55.6 
𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2𝑒𝑒
𝑚𝑚 ∙ 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 ∙ 1.44

𝑚𝑚
𝑚𝑚2 = 80.1 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶2𝑒𝑒/𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦/𝑚𝑚2 

 
Table 4-1 shows the impacts from all life cycles in the first column and impacts from standby, driving and 
heat wire (F-models) in the next columns.  
 
Table 4-1 Annual climate change impacts from energy use during the use of the roller doors. Notice that the 
impacts are per square meter for the life cycle stages, while they are per unit door for the energy use. 

 
It is important to note that the values in the columns in Table 4-1 cannot be added together directly, as they 
do not have the same units. Impacts from the life cycle stages are expressed in kg CO2e/m2, impacts from 

Door model Impact from life 
cycle stages 

Impact from energy use during 
use stage 

(standby and drive) 

Impact from energy use 
during use stage 

(heat wire) 
 kg CO2e/m2 kg CO2e/year/unit kg CO2e/year/m2 

DS290 159.5 18.5  

DS291 163.3 18.5  

DS300 154.0 20.0  

DS300F 160.2 20.0 80.1 

DS301 164.0 20.0  

DS305 178.6 20.0  

DS305F 183.0 20.0 80.1 

DS306 191.2 20.0  

DS320P 301.6 20.0  

DS350 211.6 20.0  

DS350F 219.0 20.0 80.1 

DS375 231.7 20.0  

DS375F 240.3 20.0 80.1 
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standby and drive in the use stage are expressed in kg CO2e/year/unit, and impacts from the heat wire are 
expressed in kg CO2e/year/m2. To find the entire impact of a specific roller door, you need to find the size of 
the specific roller door and the expected lifespan, which is 30 years according to section 2. The size depends 
on the model and the configuration of the door.  
 
Below is a calculation example of the total emissions for a DS290 roller door with a configuration of 4.14 m2. 
 

159.5
kg 𝐶𝐶𝐶𝐶2e

m2 ⋅ 4.14 m2 + 18.5
kg 𝐶𝐶𝐶𝐶2e

year
⋅ 30 years = 1215.3 kg 𝐶𝐶𝐶𝐶2e 

 
where the life cycle impacts resulted in 54% of the impacts and the energy use resulted in 46%.  
 
For a F-model with heat wire the calculation would look like below for a DS350F door with a configuration of 
4.14 m2 as an example: 
  

219
kg 𝐶𝐶𝐶𝐶2e

m2 ⋅ 4.14 m2 + 80.1 
kg 𝐶𝐶𝐶𝐶2e
year∙𝑚𝑚2 ∙ 4.14𝑚𝑚2 ⋅ 30 years +20.0 

kg 𝐶𝐶𝐶𝐶2e
year ⋅ 30 years = 11455.1 kg 𝐶𝐶𝐶𝐶2e 

 
 

4.3 Impacts From Accessories  
Additional to the impacts of roller doors, a range of accessories can be selected as additions to a roller door. 
Impacts for these accessories can be found in the attached excel file and can be added to the impacts from 
the different roller doors. 

 
 
5 Conclusions and Limitations 
5.1 Conclusions 

• Most of the roller doors resulted in similar climate change impacts per square meter door, but the 
smallest and greatest impact ranged from 154-302 kg CO2e/m2 door. 

• The raw materials contributed the most to the climate change impact, in particular steel, but also 
the electrical components used contributed significantly.  

• Generally, the climate change impact followed the material footprint of the door. The DS320P model 
had the greatest material footprint with 45.8 kg/m2 (see Table 1-1)  and also resulted in the greatest 
climate change impact. DS320P also had the largest amount of steel.  

• Including the energy use from the use phase, the impact throughout the lifetime of the roller doors 
increases by orders of magnitude.  

• The waste treatment did not contribute much to the total CO2-emissions. This was due to a high 
recycling rate of the doors, and in accordance with the attributional approach, the recycling process 
and benefits of the recycled materials was outside the system boundaries. 
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5.2 Limitations 
• The main limitation of the LCA was the complexity of the roller doors as no standard models are 

produced. The vast list of materials and components, as well as the customisable nature of the 
production, made it difficult to reflect the actual impacts of a reference product.  

• Aggregation had to be done for the raw materials, and each door was scaled to the same 
dimensions, which introduced uncertainty.  

• The monetary allocation method is another limitation, resulting in doors with greater revenue getting 
a larger share of the impacts, which might not be realistic in a production perspective. 

• It was not always possible to obtain the name and location of the producer of a raw material but 
only of the supplier which means that geographical assumptions have been made. 

• Many datasets for electrical components are also very vague, which means there also exists high 
uncertainty regarding the impacts for these components.  

• Data regarding the end-of-life treatment was based on a mass-balance and assumptions, which 
caused uncertainty.  
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7 Abbreviations 
CO2e: CO2-equivalents 
CTUe: Comparative toxic units ecotoxicity 
LCA: Life cycle assessment 
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LCIA: Life cycle inventory analysis 
LU: Land use 
NMVOC: Non-methane volatile organic compounds 
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8 Appendix 
 

8.1 Results 
 

Table 8-1 Environmental impacts including all impact categories of the EN15804 impact assessment method.  

Impact 
per 

square 
meter 
roller 
door 

Unit DS290 DS291 DS300 DS300F DS301 DS305 DS305F DS306 DS320P DS350 DS350F DS375 DS375F 

Acidific
ation mol H+ eq 

1.33 1.36 1.43 1.50 1.47 1.59 1.66 1.66 2.00 1.49 1.56 1.64 1.72 

Climate 
change kg CO2e 

160 163 154 160 164 179 183 191 302 212 219 232 240 

Climate 
change 
- 
Biogeni
c kg CO2e 

-1.53 -1.29 -5.15E-
01 

-4.53E-
01 

-1.98E-
01 5.77E-01 7.56E-01 -1.36E-

01 4.88 6.82E-01 6.15E-01 1.00 7.98E-01 

Climate 
change 
- Fossil kg CO2e 

161 164 154 160 164 177 182 191 296 210 218 230 239 

Climate 
change 
- Land 
use and 
LU 
change kg CO2e 

4.99E-01 4.93E-01 4.78E-01 4.87E-01 4.86E-01 7.14E-01 7.18E-01 7.42E-01 6.53E-01 5.34E-01 5,48E-01 7.79E-01 7,98E-01 

Ecotoxi
city, 
freshwa
ter - 
part 1 CTUe 

624 629 631 663 641 706 734 733 1.11E+03 788 821 845 881 

Ecotoxi
city, 
freshwa
ter - 
part 2 CTUe 

1.28E+03 1.28E+03 1.36E+03 1.43E+03 1.37E+03 1.40E+03 1.47E+03 1.42E+03 1.64E+03 1.13E+03 1,21E+03 1.20E+03 1,28E+03 

Ecotoxi
city, 
freshwa
ter - 
inorgani
cs CTUe 

1.73E+03 1.74E+03 1.82E+03 1.92E+03 1.84E+03 1.93E+03 2.03E+03 1.98E+03 2.52E+03 1.75E+03 1,85E+03 1.86E+03 1,97E+03 

Ecotoxi
city, 
freshwa
ter - 
organic
s - p.1 CTUe 

32.5 32.3 31.2 32.7 31.6 32.0 33.3 34.4 55.1 34.9 36.9 36.6 39.0 

Ecotoxi
city, 
freshwa
ter – CTUe 

139 139 138 140 139 143 145 146 172 139 142 146 150 
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organic
s – p.2 
Particul
ate 
matter 

disease 
inc. 

1.36E-05 1.44E-05 1.37E-05 1.42E-05 1.47E-05 1.52E-05 1.55E-05 1.67E-05 2.21E-05 1.57E-05 1,63E-05 1.72E-05 1,78E-05 

Eutroph
ication, 
marine kg N eq 

1.78E-01 1.81E-01 1.79E-01 1.87E-01 1.87E-01 2.02E-01 2.08E-01 2.15E-01 3.21E-01 2.27E-01 2,36E-01 2.46E-01 2,57E-01 

Eutroph
ication, 
freshwa
ter kg P eq 

1.01E-01 9.88E-02 1.08E-01 1.14E-01 1.08E-01 1.22E-01 1.28E-01 1.24E-01 1.74E-01 1.24E-01 1,31E-01 1.37E-01 1,44E-01 

Eutroph
ication, 
terrestri
al mol N eq 

3.11E+00 3.42E+00 3.16E+00 3.25E+00 3.51E+00 3.21E+00 3.29E+00 3.61E+00 3.46E+00 2.45E+00 2,56E+00 2.65E+00 2,76E+00 

Human 
toxicity, 
cancer CTUh 

5.21E-07 5.43E-07 5.66E-07 5.95E-07 5.91E-07 7.22E-07 7.49E-07 7.59E-07 1.40E-06 1.01E-06 1,04E-06 1.10E-06 1,13E-06 

Human 
toxicity, 
cancer - 
inorgani
cs CTUh 

3.31E-07 3.33E-07 3.70E-07 3.95E-07 3.73E-07 5.04E-07 5.28E-07 5.15E-07 1.15E-06 8.26E-07 8,53E-07 8.86E-07 9,14E-07 

Human 
toxicity, 
cancer - 
organic
s CTUh 

1.89E-07 2.10E-07 1.96E-07 1.99E-07 2.18E-07 2.18E-07 2.21E-07 2.44E-07 2.42E-07 1.83E-07 1,87E-07 2.10E-07 2,15E-07 

Human 
toxicity, 
non-
cancer CTUh 

7.30E-06 6.76E-06 8.72E-06 9.34E-06 8.17E-06 1.03E-05 1.09E-05 9.86E-06 1.28E-05 1.03E-05 1,09E-05 1.14E-05 1,20E-05 

Human 
toxicity, 
non-
cancer - 
inorgani
cs CTUh 

7.02E-06 6.51E-06 8.39E-06 8.98E-06 7.86E-06 9.92E-06 1.05E-05 9.51E-06 1.23E-05 9.91E-06 1,05E-05 1.10E-05 1,16E-05 

Human 
toxicity, 
non-
cancer - 
organic
s CTUh 

2.76E-07 2.49E-07 3.33E-07 3.59E-07 3.04E-07 3.80E-07 4.05E-07 3.56E-07 4.18E-07 3.53E-07 3,80E-07 3.87E-07 4,14E-07 

Ionising 
radiatio
n 

kBq U-
235 eq 

1.70E+01 1.67E+01 1.70E+01 1.76E+01 1.81E+01 2.12E+01 2.16E+01 2.24E+01 3.26E+01 2.37E+01 2,45E+01 2.76E+01 2,86E+01 

Land 
use Pt 

2.27E+03 2.08E+03 1.61E+03 1.64E+03 1.60E+03 1.19E+03 1.11E+03 1.74E+03 2.38E+03 1.90E+03 2,03E+03 1.86E+03 2,10E+03 

Ozone 
depleti
on 

kg CFC11 
eq 

4.62E-05 4.71E-05 4.61E-05 4.62E-05 4.73E-05 4.92E-05 4.61E-05 5.05E-05 4.83E-05 4.68E-05 4,70E-05 5.01E-05 5,03E-05 

Photoc
hemical 
ozone 
formati
on 

kg 
NMVOC 
eq 

6.84E-01 6.99E-01 7.00E-01 7.31E-01 7.27E-01 7.91E-01 8.17E-01 8.38E-01 1.24E+00 8.72E-01 9,08E-01 9.50E-01 9,90E-01 

Resour
ce use, 
fossils MJ 

2.12E+03 2.14E+03 2.11E+03 2.18E+03 2.23E+03 2.41E+03 2.45E+03 2.58E+03 3.84E+03 2.78E+03 2,88E+03 3.06E+03 3,18E+03 



10 
 

  
 
 

 

 

Resour
ce use, 
mineral
s and 
metals kg Sb eq 

1.30E-02 1.25E-02 1.43E-02 1.53E-02 1.36E-02 1.53E-02 1.65E-02 1.48E-02 2.32E-02 1.50E-02 1,61E-02 1.57E-02 1,68E-02 

Water 
use 

m3 
depriv. 

4.16E+01 4.21E+01 4.13E+01 4.32E+01 4.29E+01 4.51E+01 4.64E+01 4.87E+01 7.59E+01 5.42E+01 5,66E+01 5.74E+01 6,01E+01 

 
 

Table 8-2 Annual climate change impact from energy use during the use of the roller doors. 

  Unit DS290 & 
DS291 

DS300 & 
others 

F-models 

Basic use (standby and drive) kg CO2e/year/unit 18.5 20.0  

Heat wire kg CO2e/year/m2   80.1 
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