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Abstract: Energy saving is one of the strategic challenges facing our civilization today. Without decisive
actions to reduce energy consumption, it is impossible to maintain the current standard of living.
Energy consumption for heating and cooling purposes is one of the primary energy consumption
sources in many countries. The external thermal insulation composite system (ETICS), which is today
the most widely used solution in EU countries, increases buildings’ energy efficiency. This article
investigates the impact of producing cementitious adhesives, as part of ETICS with expanded
polystyrene (EPS) or mineral wool (MW), on the natural environment using the cradle-to-gate life
cycle assessment (LCA) method. Cementitious adhesives have a relatively low impact on most of
the environmental indicators analyzed in the paper concerning other ETICS components. The paper
aims to raise awareness of the importance of the environmental impact related to the production
of cementitious adhesives. Knowledge of the construction products’ environmental impact is
fundamental for creating reliable databases, based on which, in the future, their environmental
requirements will be determined. The environmental performance of building elements is essential
for the correct determination of the buildings” sustainability.

Keywords: construction material; environmental impact; environmental product declaration (EPD);
life cycle assessment (LCA); cementitious adhesives; external thermal insulation composite system
(ETICS); global warming potential (GWP); sustainable building

1. Introduction

Climate change and environmental degradation pose a threat to the entire world. Since the
Sithu U Thant report [1], which shook the world and made people aware of the danger, each year,
the need to stop the rapidly progressing environmental degradation has been increasingly recognized.
Since the 1980s, an essential role in shaping the way of thinking about mutual relations between
society, economy, and natural environment resources has been played by the concept of sustainable
development. It assumes that sustainable development is possible at the current level of civilization;
i.e., one in which the needs of the present generation can be satisfied without diminishing the chances
of future generations to meet them [2].

The European Union formulated a new growth strategy [3] in December 2019, intending to transform
the Union into a modern, resource-efficient, and competitive economy. In line with this new strategy’s
assumptions, all EU countries will reach zero net greenhouse gas emissions by 2050, there will be a
decoupling of economic growth from resource use, and no person or region of the Union will be left behind.
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The continually progressing devastation of the natural environment and excessive consumption
of natural resources forces decision-makers to look for new solutions with the intention of minimizing
restrictions on development, including, and perhaps most notably, in the area of construction.
The construction industry consumes large amounts of natural resources, generating significant
amounts of construction and demolition waste. European buildings are responsible for 36% of CO,
emissions and consume 40% of its energy [4]. An analysis of the housing stock of sixteen EU countries
(66% of the building stock in the EU) showed that as much as 97% of the existing housing stock (building
stock) must be modernized to achieve the neutrality goals of greenhouse gas emissions in 2050 [5].
On average, the annual deep renovation rate is only 0.4 to 1.2%, depending on the country [6]. The most
popular material in construction globally is concrete (globally, the most common material in buildings),
including cement. The cement industry is responsible for 7% of greenhouse gas emissions globally [7].
All the figures mentioned above show that the construction sector will be pivotal in achieving the EU’s
energy and environmental goals. Better and more energy-efficient buildings improve residents” quality
of life, bringing additional benefits to the economy and society.

The external thermal insulation composite system (ETICS), first used to insulate an apartment
house in Germany in 1959, is currently the most popular and widely used building insulation
technology in the European Union [8]. Sixty years of using ETICS has proved that this method is a
stable and suitable solution [9,10]. It works well, even in Northern European countries where the
ETICS is subjected to significant impacts of weather conditions—strong wind, frequent rainfall, hail,
and snow [11]. It is also worth noting that the installation of the system is relatively quick from the
consumer’s perspective and takes place using relatively simple methods. The factors influencing a
possible deterioration of the thermal insulation properties of ETICS are known. The most common ones
are poor design, unsuitable construction materials, or construction technology inadequacies [12-14].
ETICS increases the energy efficiency of buildings and is used in both new and retrofitted buildings.
ETICS manufacturers are continually developing their systems to meet customer expectations.

Insulating a building’s external walls using ETICS means lower emissions of gases, especially
COg, to the atmosphere. It is essential to note that the ETICS is a kit defined in the Construction
Products Regulation (CPR) [15], consisting of specific prefabricated elements applied directly to
the facade at the construction site. ETICS, along with other construction products in the regulated
European market, is subject to the CPR requirements, which means the assessment and verification
of constancy of performance (AVCP). The CPR stipulates that it is necessary to consider building
objects comprehensively with simultaneous consideration of all basic requirements: (1) mechanical
resistance and stability, (2) safety in case of fire, (3) hygiene, health, and the environment, (4) safety
and accessibility in use, (5) protection against noise, (6) energy economy and heat retention, and (7)
sustainable use of natural resources

The first six basic requirements are commonly present in the AVCP of construction products before
they are placed on the market. The seventh basic requirement concerning sustainable development is
still absent from the applicable requirements. Thus, ETICS is not subject to a mandatory environmental
impact assessment [16].

Following the CPR, the construction works must be designed, built, and demolished so that the
use of natural resources is sustainable and, in particular, ensure the following:

e  Reuse of recyclability of the construction works, their materials, and parts after demolition;
e  The durability of the construction works;
e  Use of environmentally compatible raw and secondary materials in the construction works.

According to the European Commission’s policy, Environmental Product Declarations (EPD)
can be considered an essential tool for implementing sustainable development principles. EPD is
an independently verified and registered document that communicates transparent and comparable
information about the life-cycle environmental impact of products. Due to their voluntary nature,
however, they are not common. The number of EPDs issued increases year by year and amounted
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to over 7300 in January 2020 compared to 370 in August 2011. With, respectively, 1901 and 1363
EPDs issued, France and Germany are world leaders in this ranking. The Polish Building Research
Institute (ITB) has released 105 EPDs [17]. In construction, nevertheless, these documents are still
infrequently used. They are used in certification systems (also voluntarily) such as BREEAM, CASBEE,
DGNB, HQE, LEED, OGNI, SBTool, and TQB, et al. [18-20]. To a much lesser extent, EPDs are used in
business-to-business (B2B) communication [21]. The EPDs harmonized procedures for verification are
of crucial importance for the proper placement of sustainable development issues in product assessment
and CE marking. Without rationalizing the different approaches to EPD verification, the existing
inconsistencies, or even errors in the data contained in the EPD, will not disappear [7,22-24].

Although the scientific literature on the environmental assessment of various products is extensive,
not much has been published on the environmental impact of ETICS [25-37]. The environmental
impact of such thermal insulation materials as mineral wool (MW), expanded polystyrene (EPS),
extruded polystyrene (XPS), polyurethane (PUR), and glass wool (GW) is quite well known [38,39].
It is worth noting that the evolving concept of sustainable development is currently dominated by
the view that, to achieve goals, it is necessary to integrate activities in each of three key dimensions;
i.e., economic, environmental, and social [40,41]. In the Triple Bottom Line (TBL) concept, apart from
the environmental impacts of ETICS, economic and social implications are also crucial [42-46].

This article focuses on presenting the environmental impact of cementitious mortars for bonding
the thermal insulation material to the substrate of the external wall (adhesive for bonding) and
cementitious mortars for embedding glass wool mesh (adhesive for a base coat), which are both
elements of ETICS. The production of building materials consumes vast amounts of natural resources,
generating significant amounts of waste, and it is crucial to know the resulting environmental
consequences. Each publication presenting data on the environmental impact of building materials in
the scientific literature also has another dimension—Sustainable Development Goals (SDGs) number
9, “Industry, innovation and infrastructure”, and number 11, “Sustainable cities and communities”,
still have a small share among all seventeen UN defined SDGs [47].

2. Materials and Methods

2.1. ETICS and Components: Cement-Based Adhesives

The ETICS comprises a prefabricated insulation product (for example, in the form of polystyrene
(EPS) or mineral wool (MW)) to be bonded onto an external wall. The insulation product is faced with
a rendering system consisting of one or more layers (site applied), one of which contains reinforcing
mesh. The rendering is applied directly to the insulation panels, without any air gap or disconnecting
layer. The ETICS is applied to new or existing (modernized) vertical walls. The ETICS can also be used
on horizontal or inclined surfaces that ensure proper drainage of rainwater and snow.

From the design point of view, ETICS are differentiated according to the methods of fixing:
bonded ETICS, bonded ETICS with supplementary mechanical fixings, mechanically fixed ETICS with
supplementary adhesive, and purely mechanically fixed ETICS.

As mentioned before, an ETICS manufacturer can only obtain a European Technical Assessment
(ETA) developed on the requirements of ETAG 004 [16] guidelines to place the system on the market
and CE mark it after AVCP of the ETICS. ETAG 004 specifies in great detail both the conditions for
performing laboratory tests and the criteria for their verification and evaluation.

In some EU countries, as well as the EU system for marketing construction products with CE
marking following the CPR requirements, there are national systems. In Poland, there is also a national
system for introducing construction products with the B construction mark [48]. The idea of the
operation of the national system is analogous to the EU system. In the case of ETICS, the basis for
issuing the national assessment document is the fulfillment by the ETICS of the requirements included
in the conditions of assessment of the performance of a construction product [49,50]. ETICS is assessed
according to the Polish national assessment system’s same basic requirements, using the same test
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methods as in the European legal requirements. Besides, due to national regulations, the fire spread
rate and the vulnerability to algae growth can be assessed.

In this study, the environmental impact analysis was performed on cementitious mortars that are
elements of two ETICS systems: Atlas ETICS with EPS [51] and Atlas ETICS Roker with MW [52]. In both
systems, regardless of whether the thermal insulation material is an EPS or MW board, it can be bonded
or bonded and mechanically fixed. In these systems, it is possible to use various adhesives, base coats,
renders, and decorative coatings offered in multiple colors. For clarity of the paper, the environmental
impact of cementitious mortars that are elements of ETICS was referred only to ETICS with mineral
renders as the top layer of the system. All components of the ETICS used are listed in Table 1.

Table 1. Components of ETCIS with EPS or MW according to the National Technical Approvals
ITB-AT-15 9090/2016 and ITB-AT-15-2930/2016.

c . Quantity/m? Quantity/m?
Component Component Description ETICS with EPS ETICS with MW

Adhes1v? Modified cementitious adhesives 45kg 4.5-5.5kg
for bonding
Insulation ! Prefabricated EPS board or MW panel. 2 ~1.35kg 3.5-45kg
Adhesive Modified cementitious adhesives 55kg 5.5-6.5 kg
for base coat

Alkaline-resistant glass mesh with

; 1 &

Glass fiber mesh nominal weight of 150 or 165 g/cm?. 20.15kg 20.15kg

Dispersion-based key coat N N
Key coat with mineral/quartz fillers. ~0-2kg ~03kg
Finishing coat Modified cementitious render. 2.04.5kg 2.0-4.5kg
Ancillary materials ! Anchors, special fittings. - -

! products from suppliers, 2 for thermal conductivity coefficient A = 0.039 W/m K.

The arrangement of individual layers of ETICS is shown in Figure 1.

1 _ 12
13

¥
\

Figure 1. The arrangement of ETICS layers: (1) wall structure (substrate), (2) adhesive (basic fixing),
(3) thermal insulation, (4) anchor (if necessary, additional fixing), (5) reinforcement layer (base coat
with glass fiber mesh embedded), (6) key coating (if needed), (7) finishing coat (renders), (8) primers
(optional), and (9) decorative coats (optional).

2.2. Environmental Impact—~Assessment Method

The environmental impact of cementitious adhesives (adhesive for bonding and adhesive for a
base coat) was assessed using the Life Cycle Assessment (LCA) method. The methods of impacts and
aspects characterization were selected following the current models. The global warming total was
calculated using the baseline model of 100 years developed by IPCC based on the IPCC 2013 protocol.
The depletion of resources was calculated using the CML2002 approach. Photochemical ozone creation
was determined using the LOTOS-EUROS model.

Type Il EPD'’s for EPS-ETICS [53] and for MW-ETICS [54] released in March 2019 were prepared by
following EN 15804 [55]. ITB experts verified the EPD’s content according to ISO 14025 [56] requirements.
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The data used in the calculations related to 2017 production at five production facilities located in Poland:
Bydgoszcz, Dabrowa Gornicza, Piotrkéw Trybunalski, Suwatki, and Zgierz. The production volume of
all ETICS components corresponded to approximately 10 million m? of insulation of buildings’ external
walls, which correlates to about 45 thousand tons of cementitious mortars. In Poland, the ETICS market,
estimated at around 40 million m? yearly, is considered one of the biggest in Europe [8]. The production
process of cementitious mortars (dry-mix mortars) is shown in Figure 2.

Figure 2. Scheme of the production process of cementitious mortars (dry-mix mortars). The abbreviation
RDP in the figure means redispersible polymer powder.

The life cycle under study comprised modules Al to A3. Module A1l refers to the extraction
and processing of raw materials and the processing of secondary materials. Module A1 also includes
recycling processes. A2 corresponds to the transport of the materials to the manufacturer and A3 to
production processes. The total values of modules A1, A2, and A3 for studied cementitious adhesives
have been analyzed in this paper.

The impacts and consumption of raw materials for each production plant and the entire production
to representative products through mass allocation rules (i.e., the weighted average mass of given
products) were assigned. Impacts at individual production locations were inventoried, set, and
included in the calculations separately.

3. Results

Tables 2 and 3 show the environmental characteristics of cementitious adhesives, being components
of the EPS-ETICS and MW-ETICS, calculated for 1 kg, of:

e  Global warming potential (GWP);
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e  Depletion potential of the stratospheric ozone layer (ODP);

e Acidification potential of soil and water (AP);

e  Eutrophication potential (EP);

e Formation potential of tropospheric ozone (POCP);

e  Abiotic depletion potential (ADP-elements) for non-fossil resources;

e Abiotic depletion potential (ADP-fossil fuels) for fossil resources;

e  Total use of renewable primary energy resources (primary energy and primary energy resources
used as raw materials) (PERT);

e Total use of non-renewable primary energy resources (primary energy and primary energy
resources used as raw materials) (PENRT).

Table 2. Summary of environmental indicators calculated for cementitious adhesives, components
of the EPS-ETICS as described in National Technical Approval ITB-AT-15-9090/2016. Impacts were
calculated based on the data from 2017.

A1-A3
Indicator [unit] Adhesive for Adhesive for Adhesive for Adhesive for Adhesive for
Bonding A ! Bonding B! aBase CoatX aBase CoatY? aBase CoatZ?
Environmental impacts per 1 kg of product
GWP [kg CO, equations] 3.09 x 1071 3.34x 107! 2.87 x 107! 3.32x 107 3.55% 107!
ODP [kg CFC 11 equations] 2.28 x107° 6.76 x 1070 5.45 x 107° 8.03 x 107° 12.0 x 107°
AP [kg SO, equations] 870 x 1074 1.01 x 1073 9.10 x 1074 1.17 x 1073 1.33 x 1073
EP [kg (PO,)* equations] 227 x 107+ 1.74 x 10~ 1.78 x 107* 215 %107 2.04x107*
POCP [kg Ethene equations] 6.57 x 1075 6.79 x 107> 6.89 x 1075 10.8 x 1072 9.00 x 107°
(ADP-elements) [kg Sb equations] 1.67 x 1074 496 x 1074 477 x 1074 5.89 x 1074 877 x 1074
(ADP-fossil fuels) [M]] 8.23 x 1071 5.81 x 107! 7.39 x 1071 8.66 x 1071 6.85x 1071
Environmental aspects related to the consumption of raw materials per 1 kg of product

PERT [M]] 466 x 1071 224 x 1071 454 x 1071 1.31x 107! 454 x 1071
PENRT [M]] 6.68 x 1071 498 x 1071 6.69 x 1071 7.59 x 1071 5.76 x 1071

Adbhesives for bonding A, B, and adhesives for a base coat X, Y, and Z differ in the content of redispersible polymer
powder. 1 adhesive A contains less redispersible polymer powder than adhesive B, 2 adhesive X contains less
redispersible polymer powder than Y, which has less than Z.

Table 3. Environmental characteristics of cementitious adhesives, components of the MW-ETICS as described
in the National Technical Approval ITB-AT-15-2930/2016. Impacts were calculated based on data from 2017.

Indicator [Unit] A1-A3
Adhesive for Bonding Adhesive for Base Coat

Environmental impacts per 1 kg of product
GWP [kg CO; equations] 3.57 x 1071 412 x 1071
ODP [kg CFC 11 equations] 8.01 x 1076 1.00 x 1072
AP [kg SO, equations] 1.06 x 1073 1.28 x 1073
EP [kg (PO,)3~ equations] 1.41x107* 1.96x 1074
POCP [kg Ethene equations] 8.38 x 107> 9.40 x 107
(ADP-elements) [kg Sb equations] 5.87 x 1074 7.37 x 1074
(ADP-fossil fuels) [M]] 5.73 x 1071 6.18 x 1071

Environmental aspects related to the consumption of raw materials per 1 kg of product

PERT [M]] 4.61x 107! 4.74 x 1071
PENRT [M]] 5.69 x 1071 529 x 107!

For the GWP, the A1l module’s share in the sum of investigated modules was from 86.98% to
88.82% for cementitious adhesives, being components of EPS-ETICS. For the cementitious adhesives
of the MW-ETICS, the Al share was equal to 87.81% to 88.00%. For EPS-ETICS, the module A2 of
cementitious adhesives (transport to the manufacturer) varied from 1.96% to 2.67%. For MW-ETICS,
the A2 module of cementitious adhesives was from 1.01% to 2.23%. The share of module A3 (production
of cementitious adhesives) ranged from 9.22% to 11.44% for EPS-ETICS and from 9.77% to 11.19% for
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MW-ETICS. For most of the analyzed environmental indicators of cementitious adhesives, the share of
module Al is dominant in the three considered modules.

Cementitious adhesives represent a significant mass fraction of the total ETICS. According to
Albrecht et al., dealing with ETICS recycling issues, adhesive mortars’ mass share in the installed ETICS
is 36% [57]. For this reason, when we consider the environmental impact of all ETICS components,
the percentage of the A2 module (transport) for the GWP index is much lower; i.e., from 0.17% to 0.38%
for EPS-ETICS with 10 cm and 25 cm thick insulation material [35] than for cementitious mortars itself.

As mentioned earlier, ETICS is set, in the meaning of the CPR, and consists of specific prefabricated
elements that are applied directly to the facade at the construction site. The AVCP of the ETICS, both
in the EU system (CPR) and in the Polish national system, are carried out for the entire system, not
for individual elements. Thus, it is worth presenting the determination of the share of cementitious
adhesives on the values of different indicators of environmental impacts.

Figure 3 shows the environmental impact of cementitious mortars broken down into adhesives for
bonding insulation and adhesives for a base coat and the rest of the remaining components of ETICS with
EPS and MW for two thicknesses of the thermal insulation material, 10 cm and 25 cm. EPS and MW have a
significant impact on the studied environmental indicators’ value, as shown in Figure 3 and described earlier.

A

100
80
60 |-
40

20 |

Share of ETICS components
in environmental impact categories, %

GWP ODP AP EP POCP ADP-el. ADP-ff. PERT PENRT

100

80

60

40 |

20

Share of ETICS components
in environmental impact categories, %

GWP ODP AP EP POCP ADP-el. ADP-ff. PERT PENRT

Environmental impact category

Figure 3. The share of environmental impacts of cementitious adhesives and the rest of the ETICS in
the system (A1-A3 modules). Legend: (A) for ETICS produced according to the National Technical
Approval ITB-AT-15-9090/2016 for 10 cm and 25 ecm thickness of the EPS board, (B) for ETICS produced
according to the National Technical Approval ITB-AT-15-2930/2020 for 10 cm and 25 cm thickness of
the MW board, (m) adhesive for bonding insulation, (w) adhesive for a base coat, (®) sum of the other
components (insulation material, glass fiber mesh, key coat, and finishing coat).
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4. Discussion

To better illustrate the ETICS market’s dimension and its impact on the environment, it is worth
quoting a few numbers. In 2017, CO, emissions from the heating/cooling activities of households
in Poland amounted to 35.7 million tons [58]. The total emissions of CO, and greenhouse gas GHG
in Poland in 2017 were equivalent to 319.0 million tons of CO, [59] and 413.8 million tons of CO,
equivalent, excluding Land Use, Land Use Change, and Forestry (LULUCF) [60], respectively. The data
analyzed come from the same year, 2017, as shown above. Table 4 presents the GWP of manufacturing
ETICS (modules A1-A3), with the assumption that, in 2017, about 40 million m? of external walls were
insulated in Poland [35]. Because the subject of the work is, above all, the analysis of the environmental
impact of cementitious adhesives, it is worth noting that the GWP for 1 ton of the Portland cement
CEM I produced under EN 197-1 [61] in 2017 in Poland amounted to 0.889 t CO, equations, while in
the EU countries it was 0.898 t CO, equations [62].

Table 4. Global warming potential of manufacturing ETICS (modules A1-A3) calculated for
40 million m? insulated external walls annually with ETICS with MW (10 cm and 25 cm) and with EPS
(10 cm and 25 cm) [35].

Insulation Material Thickness GWP [t CO, Equations]
in ETICS [cm] EPS MW

10 348,000 1,060,000

25 628,000 2,348,000

For ETICS with EPS, data for two cementitious adhesives for bonding insulation and three
cementitious adhesives for a base coat are presented. These products meet the requirements set out
in ITB-AT-15-9090/2016; i.e., the document constituting the basis for AVCP. As mentioned earlier,
outcomes related to the seventh basic requirement—sustainable development—are not assessed. So
far, there are no requirements in this regard. Analyzing the GWP values for adhesives for bonding
between mortar A and mortar B, the data show that mortar A has a GWP value that is lower by
7.4% than mortar B. The difference between adhesives for base coat Z and the analogous mortar X
is much higher; i.e., 19.2%. The differences between adhesives for bonding insulation (mortar A
and mortar B are intended for the same applications) and in the adhesives for a base coat group
(mortars X, Y, and Z are intended for similar applications) also occur for the other environmental
indicators analyzed in this study: ODP, AP, EP, POCP, ADP-elements, ADP-fossil fuels, PERT, and
PENRT. Nowadays, when formulating cementitious adhesives, their designers consider the necessity
to meet technical requirements that guarantee the possibility of obtaining a positive assessment and
verification of functional properties and the economic factor. At the stage of designing construction
products, environmental requirements are either not taken into account or are only considered to a
minimal extent.

The cementitious adhesives used in ETICS with MW have a higher GWP value than their
equivalents used in ETICS with EPS. The raw materials used for the production of cementitious
adhesives that have the most significant impact on environmental indicators’ values are cement and
redispersible polymeric powders (RDP). Other ingredients (raw materials), such as quartz and dolomite
fillers, methylcellulose ethers, wetting agents, and setting time regulators, have a relatively lesser
effect on the values of environmental indicators. Cementitious adhesives have a relatively low impact
on most of the environmental indicators analyzed in this paper, except for ODP and PERT, when
compared to other ETICS components. Publication of data on the environmental impact of cement
mortars that are components of ETICS is also essential in the aspect of collecting data that can be
used in the future when setting requirements for the broadly understood sustainable development of
construction products. According to Anderson and Moncaster [7], who analyzed all available EPDs
for cementitious materials, aggregates, admixture, and ready-mix concrete products in August 2019,
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of the 118 EPDs identified and analyzed, 102 relate to cement products. The authors also point out
many inconsistencies or even errors in the EPD, the causes of which they examine. Referring to the
analysis results by Anderson and Moncaster [7], and similar conclusions have been drawn by other
scientists [22-24], it is necessary to collect and analyze data on the environmental impact of products.
There is a need to build reliable databases on the environmental impact of construction products
and continuously monitor changes in this area. The study published just recently by Palumbo et al.
shows that, currently, the use of EPD in building information modeling (BIM) is not directly feasible.
It requires prior appropriate preparation of information on environmental indicators [63].

Publication of data on the environmental impact of cement mortars or ETICS that are construction
products should be considered as innovations in construction. In a modern building, it is necessary to
determine the negative environmental impact of construction products. The knowledge of the negative
effects of construction products is the only way to solve the existing problems. Activities aimed at
reducing the negative impact of construction products on the environment should be treated as an
innovation in construction [64,65].

5. Conclusions

There is no doubt that today there is a need to develop a clearer understanding of the environmental
impact in the case of construction products and how it relates to other basic requirements. This article
provides data for nine environmental indicators (GWP, ODP, AP, EP, POCP, ADP-elements, ADP-fossil
fuels, PERT, and PERNT) of cementitious adhesives, thus contributing to the process of better
understanding the environmental dimension of construction products. Cementitious adhesives have
a relatively low impact on most of the environmental indicators analyzed in this paper, except for
ODP and PERT, compared to other ETICS components. To achieve more sustainable production and
consumption patterns, we have to know and consider the environmental implications of the products’
whole supply-chain. For most of the analyzed environmental indicators of cementitious adhesives,
the share of module Al is dominant in three modules, A1-A3. The adhesives for bonding insulation
and adhesives for a base coat analyzed in this paper are characterized by a relatively low share of the
values of the individual environmental indicators of the entire ETICS.

Sustainability assessment and sustainability indicators should be powerful decision-supporting
tools that foster sustainable development, not only in the construction sector. For the reasons mentioned
above, as much data as possible on construction products’ environmental impact must be widely
available. In this sense, EPD’s, scientific articles, and different initiatives to benchmark obtained
results are needed. EPD’s and scientific articles are a possible solution that will help to compare
the environmental performance of construction products (any products) with those of a company’s
competitors. Each EPD or scientific article is facilitating communication.

In line with the European Commission’s announcements and the CPR requirements in a few years,
the environmental impact may be part of the mandatory AVCP of building materials.
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