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Abstract

Currently, a dynamic growth of interest in residential buildings located on the water can be observed in
Poland. However, the lack of legal regulations, the increase in society's affluence and overpopulation in
city centers lead to reflection on the development strategy that should be implemented for maritime
construction. The publication presents a proposal of four development strategy concepts: aggressive,
conservative, competitive and defensive, developed for floating homes (FHs) based on the authors' own
research. The strategy concept that, in the authors' opinion, should be implemented was indicated using
the TOWS-SWOT analysis. A detailed analysis revealed that the strategy that obtained the highest result
in the study was the aggressive strategy.
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1 Introduction

The culture of building residential structures on water has a long history in Europe, as well as in Asia and North
America. In every latitude, construction on water was created for different causes and is constantly evolving to adapt
to new realities. Despite the various factors behind this phenomenon, there are currently common features and
problems faced by investors, city authorities and ordinary users of water reservoirs. The experience of countries such
as the Netherlands, Great Britain and Germany should become the basis to strategize on the development of floating
homes (FHs for short) for countries where housing on water is only gaining popularity. An example of a country
where the phenomenon of housing on water is just developing but the number of FHs is already noticeable is Poland.
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Development strategies should include solutions to formal and legal [1-9], technical [5, 10-14], economic [1-3, 5, 7-
8], environmental [15-24], demographic and socio-cultural [2, 25-26] issues.

When analyzing the development of construction on water and taking into account economic and technical
aspects, the significant safety aspect must not be forgotten, of course. Relating to both the stage of design work, the
state of implementation as well as the operation of the FHs themselves. In Poland, facilities such as FHs have not
been defined or classified in legal regulations, which results in the lack of detailed technical regulations and rules for
supervising design, construction and operation [27]. According to the current legal status, floating objects
permanently moored to a quay on inland waters are defined as ships. The design of such facilities, taking into account
compliance with ship regulations, raises many understatements, controversies and various interpretations due to the
lack of specific requirements and procedures [27].

Therefore, the experience gained so far from the supervisions conducted has prompted the Polish Register of
Shipping (PRS for short) to start working on developing its own set of regulations. PRS is an institution conducting
independent appraisal activities on the international market, which - guided by the public interest - by formulating
requirements, supervision and issuing appropriate documents assists state administrations, insurers and its clients to
ensure the safety of people, floating and land objects, cargo and the natural environment [28]. On October 1, 2020,
PRS published new "Regulations for the classification and construction of stationary floating objects” [29]. The
problem is that these are internal regulations investors and owners of FHs do not have to comply with. For
comparison, there are many legal provisions regarding the investment and construction process for residential
buildings located on land, including laws and regulations, i.a.: [30-35] which can be read in [36-40].

2 Selection of the strategic analysis method

Strategic management is a complex process consisting of three stages: analysis, planning and management,
understood as the implementation stage of the developed strategy. Strategic analysis is a set of methods and
techniques that were created in response to the necessity to anticipate changes. Its main aim is to determine the factors
that will influence the studied object in the future (in the publication on MOP) and to formulate future strategies.
Factors subject to strategic analysis constantly change over time [41,42].

There are many typologies in the literature on strategic analysis methods. One of them divides strategic analysis
methods according to their application, useful for: analysis of the macro-environment, analysis of the competitive
environment, enterprise analysis and integrated methods [43,44]. The division of these methods is presented in Table
1 [41,45].

The methods listed in Table 1 are used, among others, in the construction industry, depending on the subject
analyzed, the product life cycle method [46-48] and SWOT analysis [49-52] are particularly popular. To analyze the
future of FHs in Poland, the most appropriate of the above-mentioned ones is the SWOT analysis, because it is a
universal strategic reasoning tool used to collect and segregate data and systematize knowledge about the diagnosed
facility - as a result of which it is possible to determine and adopt a strategic variant that will be subject to
implementation and execution. [53]. Additionally, thanks to the transparent structure of the factor aggregation matrix,
determinants can be easily analyzed in the appropriate groups: demographic, economic, formal and legal, socio-
cultural, environmental and technical [41].

Table 1. Division of strategic analysis methods [own study, based on: 41, 43-45]

analysis of the
environment
8 n 8 n
5 e 5% | §3
Methods o 2 = o= s S
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Trend Extrapolation X
Delphi method X
Gap analysis X
Scenario methods X
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Sector structural analysis (Porter’s Five X
Forces)
Analysis of the experience effect X
Assessment of the attractiveness of the X
sector
Mapg of staregic groups X
Product life cycle

Technology life cycle

Product portfolio analysis
Analysis of key success factors
Enterprise value chain analysis
SWOT analysis X
SPACE analysis X

XX | X]| X[ X

SWOT analysis, the name of which is an acronym- Strenghts [S], Weakness [W], which are internal conditions
and Opportunities [O], Threats [T]- as external conditions describing the environment (Figure 1). The assumptions
of the SWOT analysis were developed in the 1950s, using the framework and procedures [53] of Kurt Lewin's force
field analysis [41].

E Strenghts Weaknesses
*q-': S W
@ o}
g
(2]
=
o oo
= Opportunities Threats
£ 0) T
=
Positive Negative
Factors

Figure 1. Classification of factors in SWOT analysis [own study, based on: 41, 53]

The subject features numerous modifications to the basic concept of SWOT analysis, which are a consequence of
the differences in the authors' approaches regarding the essence, purpose and perspective of conducting research
observations [41]. The most common modifications in practice include [53]:

- WOT's — up analysis. Arthur Sharplin in his book Strategic Management [54] is the first to use the concept of
WOT's-up analysis. He emphasizes the importance of using Opportunities to minimize risk by identifying the
organization's Weaknesses and Threats in its environment,

- TOWS analysis is a modification of the SWOT analysis proposed by Heinz Weihrich [55] and is mainly based
on reversing the order of carrying out the analysis. According to him, in the process of formulating a company's
strategy, one should first start with an analysis of the environment and then compare its results with the strengths and
weaknesses of the organization,

- TOWS-SWOT analysis is the last of the mentioned types of SWOT analysis. It is a combination of TOWS
analysis and SWOT analysis, i.e. conducting an analysis from the inside to the outside (SWOT) and from the outside
to the inside (TOWS) [41,53].

The TOWS-SWOT analysis provides the opportunity not only to conduct a full assessment of the strengths and

weaknesses of the examined facility (in the publication - the development of FHs) as well as the opportunities and
threats occurring in the environment, which is also provided by the TOWS or SWOT analysis. It also allows one to
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examine how threats and opportunities occurring in the environment affect the strengths and weaknesses of the
examined object (FHs), as well as whether the strengths and weaknesses of the research subject (FHs) allow one to
take advantage of opportunities in the external environment and protect oneself against threats. The differences
between SWOT, TOWS and TOWS-SWOT analysis are summarized in Table 2.

The two-way approach of the TOWS-SWOT analysis makes it more advantageous than the SWOT or TOWS
analysis for examining issues where it is essential to consider the two-way impact, and such issues include the study
[41] of the future of FHs in Poland.

Table 2. List of differences between SWOT, TOWS and TOWS-SWOT analysis [own study, based on 41]

Description of the SWOT TOWS TOWS-SWOT
feature
Relations
Analvsis of Two-way - from
relationshiy s between One-way - from the One-way - from inside to outside and
P inside to the outside outside to inside from outside to
factors L.
inside
Calculations
Number of cross 4 4 8

plates

Summary table

The number of data
taken into account
when selecting a
scenario

3 Development of a FHs development strategy using the TOWS-SWOT method

The results of own research aimed at developing the concept of a strategy for the development of FHs in Poland
using TOWS-SWOT analysis are presented below. A reverse order of analysis was proposed, involving first of all
selecting factors for analysis using the scenario method and developing states of the surrounding scenarios (SSSs for
short). Then, a strategy was developed for the most likely scenario using TOWS-SWOT analysis. A detailed
methodological description of conducting the analysis using the reverse order scenario method and TOWS-SWOT
analysis will be the subject of another publication.

3.1 Description of the research method - TOWS-SWOT

The general assumptions for conducting the TOWS-SWOT analysis can be characterized in 9 stages [41,43,
53,56-57]:

- stage 1 - characteristics of the facility subject to diagnosis and indication of the analysis purpose-
in the case under consideration, proposing a concept of a strategy for the development of FHs in
Poland,

- stage 2 - identifying as many factors as possible affecting the object and characterizing them,

- stage 3 — grouping factors into S/W/O/T sets — Figures 1-2,

- stage 4 — classification of factors into subgroups A, B, or C — Tables 5-8,

- stage 5 — development of strategic variants,

- stage 6 — assigning weights to factors,
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- stage 7 — correlations between individual factors,
- stage 8 — carrying out calculations in cross tables,
- stage 9 — interpretation of the results and implementation of an appropriate action strategy.

3.2 Building a strategy — general assumptions

Based on the characteristics of the examined facility, its goals and identified conditions, possible strategic
variants should be developed. Developing strategic variants, also known as building a strategy, is stage 5 of the
TOWS-SWOT analysis. Preparing four possible strategies before starting the calculations (only based on the
indicated factors) is intended to:

- eliminate the subconscious willingness to indicate the best strategy, which is a subjective assessment
of the person preparing the analysis,

- eliminate the strong willingness to look for additional relations between unrelated factors by the
assessment of the person preparing the analysis in order to indicate a specific strategy as appropriate.

The method of building four action strategies for TOWS-SWOT analysis is explained below [42, 57-58]:
- Aggressive/SO/maxi-maxi

Implemented if the strengths of the researched subject outweigh the weaknesses, and the related opportunities
generated by the environment dominate over the threats. It involves maximizing the use of synergy between strengths
and opportunities. It is a strategy of expansion and diversified development [43,58-59].

- Conservative/ST/maxi-mini

A strategy chosen when the strengths of the analyzed object outweigh the weaknesses, but negative external factors
are stronger than opportunities in the environment. The use of strengths in unfavorable external conditions allows
the facility to function, but limits the possibility of its development,

- Competitive/WO/mini-maxi

A facility where the weaknesses outweigh the strengths, and opportunities appear more often than threats in the
environment. This means that it is possible to eliminate weaknesses and build competitive strength by making
maximum use of development-friendly opportunities [43, 58-59],

- Defensywna/WT/mini-mini

A situation in which there are more threats than opportunities in the external environment and weaknesses dominate
over strengths. In its pessimistic version, the mini-mini strategy boils down to abandoning the project or liquidating
the organization. In an optimistic, modifying the project assumptions or abandoning and postponing it, and for the
organization, merging with another one with a better market situation.

3.3 Input data for developing the strategy

In the standard TOWS-SWOT analysis procedure, as many factors affecting the facility as possible should be
identified and characterized. In the presented research, individual factors were identified at an earlier stage, when
developing scenarios for the future development of FHs in Poland using the SSSs method. The research was presented
in publications: [21, 23-24]. The determinants were selected based on a literature review, survey, interview and own
observations. During the research, 46 factors were identified, which were aggregated into 6 spheres and presented in
Table 3.

Table 3. List of macroenvironmental factors aggregated in individual spheres [own elaboration]

Spheres Factors

1 Demograficzna 1.1 Overcrowding in city centers
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1.2 Metropolisation processes

1.3 Generational changes

2 Economic

2.1 Rent costs (maintenance of the facility) FHs

2.2 FHs insurance

2.3 City centre real estate prices

2.4 Mortgages for construction or purchase of FHs

2.5 Technical inspection costs of FHs

2.6 Increasing affluence of society

3 Formal and legal

3.1. Ownership of land covered by water

3.2. Permanent residence and registration obligation

3.3. There is no legal definition of habitable water features

3.4. No categorization of habitable water features

3.5. Loopholes in the legislative process

3.6. Inability to obtain a mortgage loan

3.7. Spatial development of water areas

3.8. Formal issues of mobility and use of FHs

4. Socio-cultural

4.1. Contact with nature

4.2. Fashion

4.3. A way to spend free time

4.4, Sense of freedom

4.5. Convictions and beliefs

4.6. The construction industry

4.7. Sense of prestige

4.8. Watercraft traditions

5 Environmental

5.1 Revitalization of urban areas

5.2 Monitoring the aquatic environment

5.3 Uncontrolled expansion FHs

5.4 Eco-friendly solutionsFHs

5.5 Alternatives to land drainage

5.6 Rising sea and ocean levels

5.7 Rapid change in water levels

5.8 Hydrological drought

5.9 Surface water resources
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5.10 Protecting the land by moving cities to the water

6 Technical 6.1 Systemic nature of FHs projects

6.2 Modern FHs solutions

6.3 Installations and connections

6.4 No need to conduct the construction process

6.5 Technological progress in the shipbuilding industry

6.6 There are no studies on combining individual FHs into larger
groups of floating objects

6.7 There are no studies on FHs floating systems

6.8 Renovation of the FHs

6.9 Possibility of FHs’ sinking

6.10 FHs durability

6.11 Load- bearing capacity and stability of FHs

In accordance with the procedure presented in point 2.1, the factors collected in Table 3 were grouped into
S/WI/OIT sets and classified into subgroups A, B, or C. The assignment of factors with the appropriate subgroup
presents:

- strengths — Table 4,

- weaknesses — Table 5,

- opportunities — Table 6,
- threats — Table 7.

Table 4. Classifying the strengths of the development of FHs in Poland [own study]

Scenario elements Factor type
6.2 Modern FHs solutions A
4.3 A way to spend free time A
5.4 Eco-friendly solutionsFHs A
6.1 Systemic nature of FHSs projects A
4.1 Contact with nature A
4.2 Fashion B
4.7 Sense of prestige B
2.1 Rent costs (maintenance of the facility) FHs B
5.10 Protecting the land by moving cities to the water C/B
5.2 Monitoring the aquatic environment C/B
4.4 Sense of freedom C
6.5 Technological progress in the shipbuilding industry C
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6.4 No need to conduct the construction process C

Tabela 5. Classifying the weaknesses of the development of FHs in Poland [own study]
Scenario elements Factor type

6.3 Installations and connections B/A

2.5 Technical inspection costs of FHs B/A

5.3 Uncontrolled expansion FHs C/B
Table 6. Classifying development opportunities for FHs in Poland [own study]

Scenario elements Factor type

2.6 Increasing affluence of society A

2.3 City centre real estate prices A

4.5 Convictionsand beliefs c/B

6.11 Load capacity and stability of FHs C/B

4.8 Watercraft traditions c/B

5.5 Alternatives to land drainage C/B

5.8 Hydrological drought C/B

6.10 FHs durability C/B

5.6 Rising sea and ocean levels C/B

5.9 Surface water resources C/B

1.2 Metropolisation processes C

5.1 Revitalization of urban areas C

4.6 The construction industry C

1.1 Overcrowding in city centers C

1.3 Generational changes C
Table 7. Classifying threats to the development of FHs in Poland [own study]

Scenario elements Factor type

3.3 There is no legal definition of habitable water features B/A

6.6 There are no studies on combining individual FHs into

larger groups of floating objects c/B

6.7 There are no studies on FHs floating systems C/B

3.2 Permanent residence and registration obligation C/B

3.4 No categorization of habitable water features C/B

6.9 Possibility of drawning FHs C/B
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6.8 Renovation of the FHs Cc/B
2.4 Mortgages for construction or purchase of FHs C/B
3.5 Gaps in the legislative process C/B
3.8 Formal issues of mobility and use of FHs C/B
3.7 Spatial development of water areas C/B

2.2 FHs insurance

3.1 Ownership of land covered by water

5.7 Rapid change in groundwater levels

O O O O

3.6 Inability to obtain a mortgage loan

3.4 Development of strategic variants for the development of FHs in Poland

Based on the factors and their categories presented in Tables 5-8, 4 action strategies for the development of FHs
in Poland were developed:

- Aggressive / SO/ maxi-maxi

An aggressive strategy involves maximizing the use of synergy between strengths and opportunities [53]. The
strengths of the development of FHs are modern technical solutions (factor 6.2.) and system designs (6.1.) used in
their construction. This is the result of the progress that has occurred in the shipbuilding industry in recent years
(6.5.). Pro-ecological solutions (5.4.) not only allow greater contact with nature (4.1.) or gaining a sense of freedom
(4.4.) through a new way of spending free time (4.3.), but also monitoring the water environment (5.2.). This type of
housing is also supported by financial issues related to the relatively low costs of living in FHs compared to life on
land (2.1.), but also by fashion (4.2.) and the sense of prestige (4.7.) of living in the very center. Another futuristic
vision is the fact that through water construction we can protect the land by moving cities to the water (5.10.), treating
the existing areas as agricultural or forested. It is also worth noting that living on water does not require a tedious
and expensive construction process (6.4.).

Factors intended to reinforce the impact of strengths include opportunities seen in the phenomenon of
overcrowding in city centers (1.1.), which is the effect of current metropolisation processes (1.2.). The increase in
society's affluence (2.6.) and the revitalization of urban areas (5.1.) result in a significant increase in real estate prices
in city centers (2.3.), which increases the attractiveness of life on the water. However, the ongoing generational
changes (1.3.) will force changes in trends in the construction industry (4.6.), thanks to which alternative solutions
for land drainage will become more and more popular (5.5.). Surface water resources (5.9.) will be better rationalized
to minimize the phenomenon of hydrological drought (5.8.). While in other areas, a noticeable rise in sea and ocean
levels (5.6.) will force greater emphasis on durability (6.10.) and the load-bearing capacity and stability of FHs
(6.11.). Regardless of the region, consciously or less consciously, people strive to live by and on the water, this is
related to convictions and beliefs (4.5.) rooted in human nature and watercraft traditions (4.8.), which are also present
in Poland.

- Conservative / ST/ maxi-mini

A conservative strategy will occur when the development potential of FHs will have to be used in the event of
unfavorable external factors.

Such a situation is the combination of benefits resulting from relatively low maintenance costs (2.1.) and the lack
of the need to conduct the construction process (6.4.), which should balance the problems related to insurance (2.2.)
and a mortgage for the construction or purchase of FHs (2.4.) and its renovation (6.8.). Undoubtedly, the biggest
drawback is the formal and legal aspects, which include the ownership of land covered by water (3.1.), issues of
permanent residence and registration obligation (3.2.), lack of legal definition (3.3) and lack of categorization of
habitable water features (3.4.), loopholes in the legislative process (3.5.), inability to obtain a mortgage loan (3.6.),
spatial development of water areas (3.7.) and formal issues of mobility and use of FHs (3.8.). The mentioned threats
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should be offset by the strengths of the development of FHs in Poland, which include contact with nature (4.1.),
fashion (4.2.), a way of spending free time (4.3.), a sense of freedom (4.4.) and prestige (4.7.). The environmental
sphere brings more benefits than threats, apart from eco-friendly solutions (5.4.), environmental monitoring (5.2.),
water housing is a form of land protection by moving cities to water. The environmental concern is the issue of rapid
changes in water levels (5.7.) in river beds related to flood matters. The occurrence of FHs as single objects creates
an increased impression of the possibility of the object sinking (6.9.), which is intensified by the lack of research on
combining floating objects (6.6.) with each other and on large-size floating systems (6.7.). However, the continuous
dynamic technological progress in the shipbuilding industry (6.5.) and the systemic nature of projects (6.1.) increase
the impression that it is only a matter of time.

- Competitive/ WO/ mini-maxi

A competitive strategy will be implemented when the weaknesses outweigh the strengths and opportunities in
the environment will appear more often than threats [51]. The relatively small number of weaknesses in the
development of FHs in Poland will be compensated by emerging opportunities. The high costs of technical
inspections of FHs (2.5.) are compensated by real estate prices in city centers (2.3.) and the level of society's affluence
(2.6.). The significant fear of uncontrolled expansion of FHs (5.3.) will be neutralized by the benefits of urban
revitalization (5.1.), alternatives to land drainage for construction investments (5.5.), the need to eliminate the threat
of sea and ocean level rise (5.6), and potential hydrological drought (5.8.) and shrinking surface water resources
(5.9.). However, the lack of properly equipped hydrotechnical infrastructure in the form of installations and
connections (6.3.) is less important than the need for durability (6.10.) and the load-bearing capacity and stability of
FHs (6.11.). Determinants of the socio-cultural sphere, i.e. convictions and beliefs (4.5.), changes in trends in the
construction industry (4.6.) and watercraft traditions (4.8.) along with the entire demographic sphere (overcrowding
in city centers (1.1.), metropolisation processes (1.2.) and generational changes (1.3.) should be treated as additional
advantages that should be used in building a competitive strategy.

- Defensive/ WT/ mini-mini

The defensive strategy will be implemented when the weaknesses outweigh the benefits resulting from the strengths
of FHs development in the existing unfavorable external environment.

The development of FHs will be slowed down or stopped when a defensive strategy occurs by, among others:
costs of technical inspections (2.5.), which will additionally discourage potential investors due to the cost of a
mortgage for the construction or purchase of FHs (2.4.) and the inability to insure it (2.2.), which will turn out to be
unprofitable compared to an apartment on land. The existing deficit of appropriate installations and connections
making it possible to fully use a water facility suitable for habitation inhibits the creation of floating settlements. This
is intensified by the lack of research on combining single FHs into larger groups of floating objects (6.6.) and the
lack of research on large-size floating systems for residential buildings (6.7.), the existing risk of sinking (6.9.) and
problems related to renovation (6.8.) of an inhabitable floating object. The greatest threat to the development of FHs
is primarily formal and legal issues related to the lack of definition of FHs (3.3.), the obligation to report permanent
residence and registration, which is impossible to implement on a floating facility (3.2.). (3.2.).

In addition, the lack of categorization of habitable water features (3.4.), loopholes in the legislative process (3.5.),
issues related to the mobility and use of such facilities (3.8.), land ownership rights and the inability to obtain a
mortgage loan (3.6.) may result in that not only will development be suspended, but the occurrence of such facilities
in Polish water areas will even be banned. The last mentioned weakness is the fear of uncontrolled expansion (5.3.),
which may happen in the near future if the situation is not regulated in any way, especially with the threat resulting
from a rapid change in water levels in river beds (5.7.).

3.5 SWOT matrix

All information collected during the analysis should be placed in the SWOT matrix (Figure 2). For each of the
fields of the S/W/O/T matrix, the factors were placed according to their weight, giving them an individual code,
which consists of a letter denoting a specific field of the SWOT matrix and a number in order from the highest value
of weight to the lowest. In the case of the same weight values, the order of factors was determined based on the
probability of their occurrence. (The details of this procedure will be described in detail elsewhere in the authors'
publication).
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Internal factors External factors
Code Code
Weight Strengths Weight Opportunities
sl 16.67 | 5.2 Modern FHs solutions 01 2664 |5 Increasing affluence of society
S2 1250 143 way to spend free time 02 2000 |53 City centre real estate prices
S3 12.50 5.4 Eco-friendly solutions FHs 03 6.67 4.5 Convictions and beliefs
4 1250 161 Systemic nature of FHs projects 04 6.67 | 6.11 Load- bearing capacity
S5 12.50 1 4.1 Contact with nature 05 6.67 | 4.8 Watercraft traditions
S6 8.33 4.2 Fashion 06 6.67 5.5 Alternatives to land drainage
7 833 147 Sense of prestige 07 667 |5g Hydrological drought
S8 8.33 | 2.1 Rent costs (maintenance of the 08 6.67 -
facility) FHs 6.10 FHs durability
S9 4.17 5.'1.0 PIrRIEEIIY UG e (5 e 09 6.67 5.6 Rising sea and ocean levels
cities to the water
S10 4.17 5.2 Monitoring the aquatic environment 010 6.67 5.9 Surface water resources
Sum 100% Sum 100%
Internal factors External factors
Code Code
Weight Weaknesses Weight Threats
3.3 There is no legal definition of
wi 33.34 6.3. Installations and connections T 16.70 habitable water features
6.6 There are no studies on combining
W2 33.33 | 2.5. Technical inspection costs of FHs T2 8.33 individual FHs into larger groups of
floating objects
W3 33.33 | 5.3. Uncontrolled expansion FHs T3 8.33 5.1/ WIEIE &1 WO ST EB @ | S (08I ng
systems
T4 8.33 3.2.Per.manent residence and registration
obligation
5 8.33 3.4 No categorization of habitable water
features
T6 8.33 | 6.9 Possibility of FHs’ sinking
T7 8.33 6.8 Renovation of the FHs
T8 8.33 2.4 Mortgages for construction or
purchase of FHs
T9 8.33 | 3.5 Loopholes in the legislative process
T10 8.33 3.8 Formal issues of mobility and use of
FHs
T11 8.33 | 3.7 Spatial development of water areas
Sum 100% Sum 100%

Figure 2. SWOT analysis matrix for the development of FHs in Poland [own study]

-77 -



http://mostwiedzy.pl

A\ MOST

Inzynieria Bezpieczenstwa Obiektéw Antropogenicznych 1 (2024) 67-82

3.6 Indication of the development strategy for FHs in Poland

The last computational stage of the analysis is collecting individual sums of interactions and sums of products
into Table 8. Summary of the results of the TOWS-SWOT analysis of the development of FHs on water in Poland.
Then, read the appropriate items from the list to construct a matrix containing numerical data (Table 9). The highest
value of the sums of products and sums of interactions indicates which of the four previously developed strategies

should be implemented.

Table 8. Summary of the results of the TOWS-SWOT analysis of the development of FHs on water in Poland

[own study, based on 58]

TOWS analysis SWOT analysis SWOT/TOWS summary
results results
c c
2 2
w w
5 5 2 - 5 5 2 5 5 2 5
w [%2] [%2]
E £ 2 £8| & £ 2 £35S £ 2 £ES
&} 7 & H 3535 @) 28 20 2 & 20
o 5 » O o 5 o 2 o 5 v 2
c 3 o 5 c 3 <5 c 3 < 5
- E < = FE F 2 FE F 2
O/s 164 1793.96 S/O 258 2731.49 422 4525.45
T/S 126 1170.85 SIT 122 1099.95 248 2270.80
o/w 28 666.61 W/O 18 380.00 46 1046.61
T/W 76 1599.94 WIT 35 243.80 111 1843.74

Table 9. Selection of a strategy based on the results of the TOWS-SWOT analysis of the development of FHs on

water in Poland [own study, based on 59]

Opportunities Threats
[C] [T]
Aggressive strategy Conservative strategy
The sum of numerous
Strengths 422 248 interactions
[S] The sum of the
4525.45 2270.80 weighted number of
interactions
Competitive strategy Defensive strategy
The sum of numerous
Weaknesses 46 11 interactions
W] The sum of the
1046.61 1843.74 weighted number of

interactions
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4 Final conclusions

Based on the results obtained in preparing a strategy for the development of FHs in Poland, it can be concluded
that the ultimate solution is to implement an aggressive strategy.

FHs should be promoted as system/modular modern houses that do not require any construction process. It is
worth emphasizing a number of pro-ecological solutions being introduced that are used to monitor the condition of
the water environment. In the era of society striving for work-life balance and the possibility of remote work, a
Residential Floating Facility is not only a fuller contact with nature without leaving home, enhancing the sense of
freedom and being a new form of spending free time, while also providing a fashionable and quite prestigious way
of living in the very center of the city without having to incur high maintenance costs. Construction on water is a
symbol of the reviving shipbuilding industry and an opportunity for a new form of urbanization.

Introducing FHs into the urban fabric will minimize the current metropolisation processes, i.e. gentrification of
city centers and their overpopulation, resulting from the increase in society's affluence and the simultaneous increase
in real estate prices in the very center. The ongoing generational changes force the construction industry to use
solutions that move away from land drying and increase surface water resources and minimize hydrological drought.

The revitalization of urban water areas and the noticeable increase in sea and ocean levels will force greater
emphasis on the durability, load-bearing capacity and stability of FHs. This is intensified by beliefs and convictions
rooted in human nature and waterman traditions, which are also present in Poland.

At the same time, it should be emphasized that the above conclusions are formulated on the basis of the conducted
analyses. We must always bear in mind that in Poland the culturally dominant type of housing construction is civil
engineering, which has many years of tradition. Changing these habits is very difficult. Moreover, it should be
remembered that the development of housing on the water may be difficult due to the unstable geopolitical situation,
which may additionally generate difficulties in changing the approach to choosing the type of housing.

The main direction in the development of housing on water is the use of this type of facilities as private residential
units. However, in the light of dynamic geopolitical changes, it is necessary to consider the possibility of using FHs,
even to a limited extent (e.g. as floating hospitals [60-61]), as critical infrastructure facilities in the event of war [62-
68].
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