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Introduction

Over the years, the European Union’s 
energy policy (Directive 2010/31/EU) 
has been applying increasingly restric-
tive requirements concerning thermal in-
sulation in buildings. The environmental 
assessment of residential buildings in-
cludes, among others, the environmental 
load associated with energy consumption 
and the accompanying atmospheric pol-
lution (Korentz & Nowogońska, 2018). 
The selection of the appropriate thermal 
insulation system becomes a critical 
matter (Fedorczak-Cisak et al., 2019b; 
Fedorczak-Cisak et al., 2020) due to eco-
logical awareness and the constantly ris-
ing costs of heating buildings with con-
ventional energy (Radziszewska-Zielina 
& Rumin, 2016; Romanska-Zapala et 
al., 2018; Kisilewicz, Fedorczak-Cisak 
& Barkanyi, 2019). As a result, solutions 
that utilise renewable energy sources are 

sought. These include systems that utilise 
transparent thermal insulation (Kersch-
berger, 1994; Buratti & Moretti, 2011).

In Radziszewska-Zielina and Śla-
dowski (2017a, 2017b), Fedorczak-Ci-
sak et al. (2019a), it is suggested to ana-
lyse various alternatives of carrying out 
projects and the associated costs during 
the initial analysis of a project’s feasibil-
ity. In Radziszewska-Zielina and Rumin 
(2016), it was proven that the profit-
ability of a given project depends on the 
technical solutions used to complete it. 
Biolek and Hanák (2019) proposed a so-
lution that can aid real estate developers 
in making decisions in selecting material 
solutions while accounting for life-cycle 
costs (LCC). The growing pressure to 
introduce sustainable building is linked 
with increasingly rigorous requirements 
as to the profitability of construction or 
renovation projects and the occupancy of 
buildings, in addition to decreasing their 
impact on the environment. An overview 
of structural and material solutions of 
building partitions that account for sus-
tainable development was presented in 
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Gicala and Sobotka (2017). Radziszew-
ska-Zielina and Kania (2017), Radzi-
szewska-Zielina, Kania and Śladowski 
(2018) pointed to a range of problems 
and difficulties in the selection of tech-
nologies with which to carry out con-
struction projects. The specificity of 
cooperation, including communication 
during the carrying out of construction 
projects in Ukraine, Poland and Slova-
kia, was presented by Radziszewska-
-Zielina (2010, 2011). Communication, 
coordination and material quality control 
was presented in the context of client 
satisfaction with structural system qual-
ity by Blaževska-Stoilkovska, Hanák 
and Žileska-Pančovska (2015).

The subject matter of thermal in-
sulation in buildings is an important 
and multi-aspect subject. Contrary to 
traditional thermal insulation systems, 
wherein thermal insulation is to mini-
mise heat loss from the building’s in-
terior, transparent insulation also al-
lows for generating energy from solar 
radiation. This is performed via the use 

of transparent materials that can be pe-
netrated by sunlight and that retain high 
thermal insulation properties. The insu-
lation system in question combines the 
properties of translucent materials (such 
as window glazing) which can be easily 
penetrated by shortwave radiation, with 
those of materials with high thermal in-
sulation properties, such as mineral wool 
or polystyrene foam. The combination 
of these two opposing characteristics has 
created a partition with a solar radiation 
penetration rate of around 50% yet with 
a heat transfer coefficient that is often 
twice as high as coefficients for typical 
insulation materials used in construction. 
In the case of applying transparent insu-
lation to a building’s walls, it was po-
ssible to create a partition that allows for 
more heat gain than loss (Fig. 1).

We can obtain two types of partitions 
when using transparent insulation mate-
rials. These are:

daylight walls – solar radiation en-
ters the building’s interiors directly, 
i.e. the partition is a layer that lets 

–

FIGURE 1. Illustration of heat balance for partitions with a typical (traditional) thermal insulation and 
transparent thermal insulation

 

solar radiation solar radiation 

loss loss 

gain gain 

standard insulation 
e.g. styrofoam 

transparent insulation 

wall wall 



Transparent insulation materials market in Europe 379

though solar radiation and natural 
light, which allows their absorption 
by internal partitions and furnish-
ings, in addition to daylighting the 
interior using scattered light. The 
partition forms a system that allows 
direct heat and light gain;
solid partitions – opaque partitions 
covered with a layer of transparent 
insulation. Solar radiation and day-
light passes through the insulation 
layer and enters the accumulation 
or accumulation–collection layer, 
which absorbs the radiation energy 
and indirectly transfers the stream of 
heat inside. In this case, we are de-
aling with a system of indirect heat 
gains.
In both cases we are dealing with heat 

gain surpassing heat loss. Transparent 
insulation systems can be designed both 
for newly erected buildings and those 
that are to undergo energy retrofitting.

This article presents the transparent 
thermal insulation market as viewed by 
its manufacturers. The study was per-
formed using a questionnaire. The au-
thors also referred to the Polish domestic 
market in the study and its conclusions.

Method and tools

The objective of the study was to 
analyse the application of transparent 
thermal insulation in the European con-
struction sector, determine the popular-
ity of various technologies and materials 
used in their manufacturing, gauge the 
competition between transparent insula-
tion manufacturers, and explore invest-
ment in the development of new transpa-
rent insulation technologies and trends in 

–

transparent insulation demand as repor-
ted by manufacturers.

The survey questionnaire prepared 
for the study was shared online through 
Google Forms in 2019. The research 
sample was determined via a list of 
transparent insulation manufacturers 
active on the European market, as pre-
sented by Ujma (2003) and the members 
of “Fachverband Transparente Wärme-
dämmung”, a German organisation that 
connects research institutes and manu-
facturers who develop, produce and sell 
a range of transparent insulation pro-
ducts. The current member list can be fo-
und on the association’s website (PATI, 
2020). Some of the surveyed companies 
were featured on both lists. The final 
survey addressee list comprised twenty 
companies: fourteen from Germany, five 
from Switzerland and one from Austria. 
The respondents were largely composed 
of experts appointed to fill out the survey 
on behalf of their respective companies.

Results

The first question pertained to the 
popularity of direct and indirect heat 
gain systems. The use of transparent in-
sulation in direct heat gain systems was 
the most popular (88.2% of respondents 
picked this solution). Transparent insula-
tion manufacturers present on the Euro-
pean market were primarily oriented to-
wards new development projects, mostly 
commercial or public ones, which typi-
cally use transparent facades with this 
system.

The next group of questions con-
cerned the materials used in manufac-
turing transparent insulation, which 
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materials had the largest share in manu-
facturing volume and whether there was 
ongoing research on implementing new 
or further developing existing materials.

The percentage share of materials 
used in the production of transparent in-
sulation by respondents (Fig. 2) demon-
strates that glass (82.2%) and synthetic 
materials were used the most frequently.

The respondents largely indicated 
that they were working on improving 
their products at the time of filling out 
the survey. The greatest share of respon-
dents declared they were working on 
improving their current products and on 
combining different transparent insula-

tion systems. The group that aspired to 
finding new material solutions for their 
products was the smallest (Fig. 3).

It can be concluded that the current 
state of the art concerning available ma-
terials and their properties enables the 
pursuit of more advanced solutions and 
their application in transparent insulation 
systems, as systems based on new sub-
stances are currently being researched.

One of the problems under study was 
the scale of manufacturing ready-to-use 
transparent insulation products. To this 
end, the respondents were asked to re-
port their yearly production volume of 
insulation products in square metres.

FIGURE 2. Types of materials used by respondents in transparent insulation manufacturing

FIGURE 3. Structure of answers to the question concerning the method of applying improvements to 
products



Transparent insulation materials market in Europe 381

Almost half of the respondents 
(47.1%) reported a yearly production 
volume exceeding 5,000 m2 of product 
(Fig. 4). Figure 5 describing the trend 
in yearly production rate demonstrates 
that nearly over a half of the respondents 
(52.9%) reported a stable production 
rate, while around 40% reported a rise 
in production rate over the last couple of 
years. The remaining companies noted 
a decline in transparent insulation pro-
duction rate.

Over half (52.9%) of the respondents 
engaged in transparent insulation manu-
facturing only, while the remainder also 
offered the installation of finished insu-
lation products, with the yearly volume 

of installed insulation reported as shown 
in Figure 6.

In summary, it can be concluded that 
there is demand for this type of insula-
tion in Europe and this primarily applies 
to direct gain transparent insulation sy-
stems. The products of the companies 
who participated in the survey that are 
dedicated to the European market are 
largely complete systems that can be in-
stalled by construction companies with 
appropriately trained staff.

The majority of the respondents 
(52.9%) rated the demand for transparent 
insulation in Europe as high, while 23.5% 
rated it as low and a similar number of re-
spondents found it hard to assess.

FIGURE 4. Structure of answers to the question concerning the yearly production rate of transparent 
insulation by surveyed companies

FIGURE 5. Trend in the yearly transparent insulation production rate among surveyed manufacturers
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It was observed that the country with 
the largest amount of transparent insula-
tion consumers in Europe was Germany 
(Fig. 7). All of the companies that took 
part in the survey reported they had com-
pleted at least one order from this coun-
try (100%). Great Britain came second 
(47.1%), while Austria, the Netherlands 
and Switzerland jointly came in third, 
with 41.2% each).

The respondents, when asked to iden-
tify the country where they had the most 
orders related to projects applying trans-
parent insulation, pointed to Germany 
(94.1%) and then to Switzerland (5.9%). 
When listing the country their company 
was based in, most respondents repor-
ted Germany (82.4% Germany, 11.8% 
Switzerland, 5.9% Austria).

FIGURE 6. Yearly production rate of transparent insulation products reported by manufacturers

 
FIGURE 7. Countries in which respondents carried out projects involving transparent insulation
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Only one of the companies that took 
part in the survey had taken part in a con-
struction project in Poland, while the vast 
majority declared they had no share in 
the Polish construction market. This was 
probably affected not only by the higher 
cost of transparent insulation, but also 
by difficulty in obtaining subsidies for 
applying solutions based on renewable 
energy in development projects. The de-
veloper must also go through periodical 
energy auditing procedures, monitor and 
document energy consumption data and 
the savings it brought (2016 Energy Per-
formance Act). Another essential matter 
are the costs of administrative fees for 
submitting applications for subsidies, 
the cost of energy audits and applica-
ble documentation, as well as defining 
whether the costs do not outweigh the 
benefits obtained via subsidy. Accord-
ing to a study performed by Go4Energy 
enterprise in 2014, representatives of the 
Polish construction sector (Augustyniak 
& Berezowski, 2014) saw the greatest 
barriers to energy-efficient buildings in, 
among others, the low accessibility to 
subsidies and the low amount of obtain-
able funds, the lack of a state-operated 
incentive system, high initial investment 
costs, complicated procedures and the 
long wait times associated with obtaining 
necessary approvals, the lack of political 
support for energy-efficient building or 
legislation which does very little to pro-
mote this branch of construction. Most 
respondents were of the opinion that Po-
land would not become a country where 
they would be likely to carry out projects 
and where transparent insulation would 
be used. Almost half of the respondents 
did not express a clear opinion on par-
ticipating in projects in Poland, while 

only one company declared a willing-
ness to do so. The subject of transpar-
ent insulation was discussed at length 
in Polish publications around ten years 
ago. There was also one transparent in-
sulation system available on the market 
at the time. Interest in these solutions 
was so minuscule in recent years that it 
is no longer offered. Clients were mostly 
interested in solutions that had cheap 
initial investment costs, i.e. traditional 
thermal insulation systems employing 
mineral wool or styrofoam. In the opin-
ion of the authors, transparent insulation 
systems were not presented sufficiently 
well to potential consumers in terms of 
their possible benefits.

The respondents, when asked whether 
they thought there was significant com-
petition on the transparent insulation 
market, largely gave a negative answer 
(53%), while 23.5% rated competition as 
significant and a similar number reported 
it was hard to assess. The respondents 
were then asked to report the number of 
companies with which they competed on 
the market. The results have been pre-
sented in Figure 8. As many as 47.1% 
of respondents declared they competed 
with 5–10 companies. It was observed 
that, in the respondents’ opinion, the 
number of companies they competed 
with on the transparent insulation market 
was not high and that the companies that 
took part in the survey were not hindered 
in achieving their market goals.

Company representatives were asked 
to identify the period when their compa-
nies entered the transparent insulation 
market, as presented in Figure 9. Over 
70% of the surveyed companies were 
present on the market for over 25 years.
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FIGURE 8. Structure of answers to the question concerning the number of companies the respondents 
competed with 

FIGURE 9. Period when the surveyed companies entered the transparent insulation market

FIGURE 10. Company employee count
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Almost 60% of the companies who 
participated in the survey had an em-
ployee count of more than 50 (Fig. 10). 
Exactly 41.2% of companies employ up 
to 50 people. Small and medium-sized 
companies were predominant.

When analysing the information pre-
sented above, it can be concluded that 
the companies which participated in the 
survey had a confident market position, 
their many years of experience and em-
ployees counts were supported via regu-
lar orders, a stable reputation and suffi-
cient demand present in the transparent 
insulation market in Europe.

The authors are aware that the study 
results presented herein are one-sided. 
To have a full picture of the transparent 
insulation market, one would have to 
study consumers, study the opinions of 
potential clients from various countries 
concerning transparent insulations, and 
analyse supply and demand. Studies of 
secondary sources and analyses of docu-
ments, reports, statistics and publications 
would also have to be performed. This 
will be explored in future studies.

Conclusions

The application of transparent insu-
lation is associated with higher develop-
ment costs, yet the potential return on 
investment in the form of savings during 
the occupancy stage can convince some 
developers to invest in it. The appearance 
of building facades after the application 
of transparent insulation is also attractive 
to clients.

Based on the presented survey re-
sults, it can be concluded that Europe 

successively increases its energy effecti-
veness, while the transparent insulation 
market can be considered to prosper. 
However, this prosperity is not equally 
distributed between countries, as indirect 
heat gain transparent insulation systems 
were viewed the most favourably in Ger-
many. Great Britain came second, while 
Austria, the Netherlands and Switzerland 
jointly came in third.

Based on an observation of thermal 
insulation systems used in Poland, it can 
be observed that interest in transparent 
insulation is much lower there than in 
other European countries, particularly 
Western European ones. Most respon-
dents were of the opinion that Poland 
would not become a country where they 
would be likely to carry out projects and 
where transparent insulation would be 
used. The main barriers include: an in-
sufficient dissemination of knowledge 
concerning benefits derived from the use 
of transparent insulation, the high initial 
investment cost, potentially complicated 
assembly systems and a relatively long 
break-even period. Clients are mostly 
interested in solutions that have cheap 
initial investment costs, i.e. traditional 
thermal insulation systems employing 
mineral wool or styrofoam.

At present, further measures and 
programmes focusing on rational ener-
gy management are necessary, as deve-
lopers could be motivated via a system 
of financial incentives, as well as the 
liberalisation of current procedures and 
requirement criteria for obtaining subsi-
dies for newly-designed and modernised 
buildings.
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Summary

Transparent insulation materials 
market in Europe. This paper presents the 
European market of transparent insulation 
materials as viewed by manufacturers. The 

objective of the study was to analyse the ap-
plication of transparent insulation materials 
in the construction sector across Europe, 
determine the popularity of various tech-
nologies and materials used to manufacture 
them, the competition among transparent 
insulation manufacturers, investment in the 
development of new transparent insulation 
technologies, and trends in demand for trans-
parent insulation in Europe. The analysis 
was performed on the basis of a survey of 
manufacturers. The use of transparent insu-
lation is associated with high cost, yet the 
potential return on investment in the form 
of savings over the course of a building’s 
life-cycle convinces many potential develo-
pers to apply these materials. Based on the 
results of the survey, it can be concluded that 
European companies follow the increase in 
energy-efficiency and the transparent in-
sulation market is prosperous, yet differs 
from country to country. It was observed 
that the positive perception of indirect heat 
gain transparent insulation systems was the 
most prevalent in Germany. The paper also 
explores the situation on the author’s dome-
stic market – the Polish transparent thermal 
insulation market.
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