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If polyurethane or polyester coating systems are adopted as alternatives to
fluoropolymer coatings, the wear rate of the topcoat increases significantly. Compared
with fluoropolymer coatings, these alternative systems generally exhibit higher abrasion
rates. Even when countermeasures such as increasing the designed film thickness or
adding UV absorbers to improve weather resistance are applied, the required repainting
frequency is still expected to increase by approximately two to three times.

An increased repainting frequency directly leads to higher life-cycle costs (LCC).
Maintenance-related expenses—including scaffolding, construction duration, equipment
and moterial costs, and labor costs—accumulate over time and have a substantial
negative impact on long-term profitability. Therefore, assessing economic feasibility
solely based on differences in initial material costs is not appropriate.

In addition, labor shortages in the European construction sector have become a
structural and well-documented issue. Reports by European industry organizations and EU
labor authorities consistently identify construction as one of the sectors most severely
aoffected by labor and skills shortages across the EU. This situation is driven by
demographic aging, the retirement of experienced workers, and declining entry of younger
workers into the construction trades, and it is expected to persist or worsen in the
coming years.

Under these conditions, securing a sufficient number of workers—particularly skilled
and experienced craftsmen—on construction sites is becoming increasingly difficult. As
a result, labor costs are rising across many European countries. At the same time, raw
material costs have shown a long-term upward trend. In such an environment, coating
systems that require more frequent repainting impose a significantly higher economic and
operational burden.

Furthermore, there is a realistic risk that required maintenance cannot be carried out
adequately or consistently. Insufficient maintenance accelerates the deterioration of
structures and increases safety risks. For social infrastructure such as bridges, the
applicability of alternative materials should therefore be evaluated only in conjunction
with long-term, realistic maintenance plans that can be reliably implemented,
considering available manpower and budgetary constraints.

In summary, the economic feasibility of alternative coating systems depends heavily on
country- and region-specific factors, including labor availability, budgetary capacity,
and climatic conditions. For these reasons, imposing a uniform substitution approach
across all European regions should be approached with caution from both an economic and

a practical implementation perspective.
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The background document lists polyurethane- and polyester-based coating systems as
potential alternatives to fluoropolymer coatings for architectural applications.
However, from a technical standpoint, these alternatives do not meet the fundamental
performance requirements of this use.

It is well established by scientific data that the chemical bond energy of carbon—
fluorine bonds is significantly higher than that of other organic polymers. This
intrinsic material property results in outstanding resistance to ultraviolet (UV)
radiation and weathering. In contrast, there is currently no validated evidence
demonstrating that the PFAS-free coating systems cited in the background document,
including those proposed by Hempel, provide durability equal to or greater than
fluoropolymer coating systems.

It is also important to clarify that the term “25 years of durability” is used with
different meanings.

Hempel’s assessment is based on the time until corrosion of the steel substrate becomes
visible. In our view, however, the relevant technical requirement is that the topcoat
itself maintains its functional performance for 25 years and continues to protect the
underlying coating layers over that period.

These different evaluation approaches have major practical implications. Allowing a
structure to deteriorate until corrosion occurs leads to longer repair periods, more
complex maintenance work, and higher overall costs, compared with planned renewal of
only the topcoat. From a life-cycle cost (LCC) perspective, maximizing the service |ife
of the topcoat is therefore the most critical technical requirement.

In terms of UV resistance, fluoropolymer coatings outperform polyurethane and other
resin systems by a significant margin. Degradation caused by UV exposure progresses two
to three times faster in polyurethane-based coatings than in fluoropolymer coatings.
This also applies to polyurethane coating systems combined with Hempel’s “Advanguard”
technology cited in the background document.

Advanguard is an excel lent epoxy-based material for corrosion protection of steel
structures; however, epoxy resins are inherently highly vulnerable to UV radiation. As a
result, intermediate and topcoat layers are required to protect the epoxy layer. In the
coating system described in the background document, a polyurethane topcoat is used, and
it is claimed that corrosion protection can be maintained for more than 25 years.
Nevertheless, polyurethane topcoats typically wear at a rate of approximately 2 um per
year, whereas fluoropolymer fopcoats wear at around 0.5 um per year. In theoretical
terms, this means that a fluoropolymer topcoat can provide roughly four times longer

service |ife than a polyurethane topcoat under comparable conditions.



The idea of compensating for this difference by applying a thicker polyurethane layer is
not technically feasible. Excessive film thickness increases the risk of cracking and
premature failure of the coating.

In summary, there is a substantial and inherent gap in durability between fluoropolymers
and alternative resin systems such as polyurethane or polyester. This gap cannot be
closed through coating design alone, and functionally equivalent PFAS-free alternatives
for this specific application are currently not technically feasible.
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In the background document, a urethane coating system using Advanguard is presented as
an alternative to architectural fluoropolymer coatings. However, when the technical
requirements of this application are considered, this system cannot be regarded as
providing performance equivalent to that of fluoropolymer coatings.

For topcoat applications on buildings and steel structures, the key technical
requirements are long-term weatherability, particularly resistance to ultraviolet (UV)
radiation, and adequate abrasion resistance of the topcoat. Because the topcoat is
directly exposed to the most severe outdoor conditions, its durability largely
determines the service life of the entire coating system.

In general, urethane coatings are susceptible to UV-induced degradation and are reported
to have an abrasion rate of approximately 2 micrometers per year. In contrast,
fluoropolymer coatings exhibit a much lower abrasion rate of approximately 0.5
micrometers per year. This clear difference indicates that, when fluoropolymer resins
are used as topcoats, roughly four times greater long-term durability can theoretically
be achieved compared with urethane-based systems.

Advanguard itself is an epoxy-based material with excellent anti-corrosion performance
for steel structures. However, epoxy resins are inherently vulnerable to UV radiation
and therefore require protection by a weather-resistant topcoat. In the urethane coating
system incorporating Advanguard described in the background document, the final
weathering performance ultimately depends on the urethane topcoat. The abrasion
resistance and UV durability of urethane coatings, however, are not equivalent to those
of fluoropolymer coatings.

This difference in durability also affects coating degradation behavior. Both urethane
and fluoropolymer coatings undergo chemical bond scission under UV exposure, leading to
chalking and the generation of fine particles. Because urethane coating systems have
higher abrasion rates, the quantity of particles released is relatively greater. As a
result, replacing fluoropolymer coatings with a urethane-based system would
theoretically lead to an approximately fourfold increase in microplastic emissions. The
background document itself identifies coating-derived microplastics as a matter of
concern.

Accordingly, the urethane coating system using Advanguard does not adequately satisfy
the technical requirements of long-term weatherability and topcoat abrasion resistance
for this application. Moreover, the resulting lack of durability gives rise to a
secondary issue in the form of increased microplastic emissions. From a technical
standpoint, this system cannot be considered a functionally equivalent alternative to

architectural fluoropolymer coatings.
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