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ABSTRACT

This paper aims to investigate the capacity of the refugee admission system in Lesser Poland Voivodeship (NUTS level 2 administra-
tive division), with a focus on analyzing a potential abrupt refugee influx to a dense urban tissue on the case of Cracow, Poland. Refu-
gee admittance requires action in many spheres of management: legislative support, medical help, provision of essential products,
accommodation, and further assimilation support. This study focuses on the so-called primary and secondary accommodation, its
management and assigning process, and the actors involved. It investigates if the System Capacities of Cracow refugee admission
response were enough to house all incoming persons and whether there were any new spatial structure elements introduced in order
to house the incoming refugees. The paper briefly touches on the multiple facets of post-disaster built environment planning, describ-
ing not only the case of a refugee host country, but also the topic of temporary-to-permanent shelter housing in the perspective of
holistic disaster recovery planning in the country at war. The study presents the concept of creating humanitarian architecture as an
element of a systemic approach to the issue of emergency support for disaster victims, as well as a component of collective student
action within the framework of a Polish-Japanese workshop.
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1. INTRODUCTION

At the close of the first quarter of the 21st century, we
are witnessing increasingly frequent cataclysms and ten-
sions resulting in warfare, leading to the mass and im-
mediate loss of the most fundamental human resource—
home. The issue of migration is an inherent element of
the modern world (Dalal et al., 2018; Beeckmans et al.,
2022), and refugee camps have become so frequent that
they are almost a phenomenon (Alshoubaki, 2017). We
live in a world where the juxtaposition of two concepts
such as home and displacement deserves attention as
elements that currently coexist. It seems necessary to
move away from treating these concepts solely as each
other’s contradictons (Beeckmans et al., 2022).

In the face of losing their place of residence—one’s
shelter—a person loses the foundation that provides
one of the basic needs—the need for security. When
this happens on a mass scale, the problem becomes
a significant challenge that requires systemic action on
many levels, starting from administration, logistical, en-
gineering-technical actions to planning activities, but it
also prompts reflection on creating a social attitude that
promotes a sensitive approach to the problem and the
necessity of collective action to improve the situation.

At this particular moment, grassroots initiatives are ex-
tremely important, which can often play a key role in
crisis situations. This comes down not only to NGOs
and volunteer work but also to bottom-up approaches
in which the community takes an active part. One ex-
ample in practice is the “Finding Places: HCI Platform
for Public Participation in Refugees’ Accommodation
Process” research and workshop sessions, where the
MIT Media Lab Team conducted consultations with lo-
cal residents to find prospective accommodation spots
for refugees in Hamburg (Noyman et al., 2017).

It is necessary to seek a new balance between an at-
titude based on individual desires and an attitude that
emphasizes communal action. By maintaining empathy
for every individual life and lifestyle characteristics that
come with it, we can continue to build a shared vision
of the future of our community as a whole. Narrow and
technocratic responses to challenges of this scale are
insufficient (Kobayashi, O'Keefe, 2019).

Such an approach strongly resonates with the increas-
ingly widespread and developed idea of urban com-
mons and the related ‘commoning’, which are very
charged concepts referring to widely understood at-
titudes and actions of communities for the common
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good (Akbil et al., 2022). This includes consciously
and creatively constructed social practices focusing on
shared resources based on grassroots involvement.
Such practices are seen as having strong potential to
lead to desired systemic changes that counterbalances
the negative consequences of the capitalist system.
They can be an agent of change even if they remain
in the symbolic and cultural realm rather than bringing
much from a material point of view (Bugno-Janik et al.,
2019). Community-based actions and collective mainte-
nance and management of urban goods become partic-
ularly significant in crisis situations, such as confronting
the mass influx of people seeking shelter.

At this point, the question also arises about the future
and role of architecture, which should respond to post-
disaster situations. One approach could be the develop-
ment of ‘empathetic’ architecture, which, by focusing
on collective action, attempts to address contemporary
challenges and from which benefits flow to the entire so-
ciety, not just those who can afford architectural services.
In this concept, it seems important to shift the main em-
phasis from the aesthetic values of buildings to their eco-
nomic, environmental, and social performance (Kobayas-
hi, 2019). This idea correlates with the broad concept of
humanitarian architecture, which in turn falls within the
broader trend of so-called socially engaged architecture,
whose primary goal is to bring new values to the qual-
ity of life of specific communities (Idem et al., 2022). In
the case of humanitarian architecture, the area of interest
focuses on actions seeking affordable architectural and
urban design solutions for the poor and those in crisis
situations when they are unable to change their situation
by their own efforts (Lubelska, 2015). However, it should
be added that the idea of humanitarian architecture is
much more charged. It goes beyond understanding it
solely as providing housing but also includes the move-
ment of a societal change (Charlesworth, 2014). It can be
observed that approaching the poverty problem through
architecture is treated more seriously today than ever be-
fore. There are many different terms related to this issue,
such as: humanitarian-directed design, humanitarian-
focused design, design for the other 90% (in reference
to architecture), first-aid architecture. It is also connected
with many other terms such as: public-interest architec-
ture, common-good design, community design, chang-
ing-the-world-through-design movements, architecture
of change, architecture of social engagement, architec-
ture of decency, design for the underserved, lifesaving
design, grassroots humanitarian design movement, pro-
bono design services, post-disaster architecture, social
justice oriented architecture, social justice architecture,
volunteer-based design, user-center design, architecture
of risk (Lubelska, 2015).

Many actions of contemporary architects fit into the
above trends. It is worth mentioning the activities of ar-
chitect Shigeru Ban, aimed at helping disaster victims
by building houses at low cost, mainly using cardboard
tubes and locally available materials. The recognition
of his works in the form of the Pritzker Prize in 2014
testifies to the importance of the issue of humanitar-
ian architecture. Another one of Japanese architects
dealing with disaster recovery is Hiroto Kobayashi, who

has been involved in provision of humanitarian shelter
architecture, with the use of OSB board and SIP pan-
els for quick assembly units. One characteristic of Ko-
bayashi’s projects is that the community is encouraged
to work together during the assembly process forming
a bond and curating a sense of belonging to a place.
Among the theoretical considerations, it is interesting
to refer to nomadism as a starting point for seeking the
form and method of creating a contemporary temporary
structure (Nadine M.M. Oliveira 2019). Various methods
are also being sought to support the planning and or-
ganization of refugee camps, considering participation
practices and parametric design aimed at improving the
process of creating such spaces, particularly in terms of
reducing time, which is extremely valuable in crisis situ-
ations (Daher, Kubicki, 2017). There are also studies that
attempt to systematize and disseminate knowledge on
humanitarian architecture solutions and provide practi-
cal guidelines (UNHCR 2024; Sphere Association, 2018).
The issue of architecture responding to the challenges
of humanitarian crises should be present in the educa-
tion process. The university can be an important place
for shaping the attitudes of the young generation as
conscious and committed to improving the situation,
but also a place for seeking optimal solutions for the
mentioned challenges. Worth mentioning is the Veneer
House project, carried out at Keio University in Tokyo,
which involves the use of OSB panels and simple wood
joinery methods. Units of Veneer House have been built
in Japan, Indonesia, Nepal, and Slovenia, among others,
serving as community centers, pavilions, and schools
(Kobayashi, O’Keefe, 2019). The Team at Keio University
lead by Hiroto Kobayashi has proposed another experi-
ment in the form of the FIT House project. The essence of
both Veneer and FIT Houses, is theoretically seeking so-
lutions and empirically verifying them. In the case of FIT
House, the experimental field was the Polish-Japanese
international student workshop held in Cracow from May
17th to 24th 2024, as part of the collaboration between
the Department of Urban Planning and Design at the Fac-
ulty of Architecture with Keio University from Tokyo. The
immediate trigger for organizing the workshop was the
tragedy of the Ukrainian population, which began leav-
ing their homes en masse with the start of military ac-
tion due to the Russo-Ukrainian conflict. The main goal of
the workshops was to test the solutions of the FIT House
system based on the idea of prefabricated modular ele-
ments, aimed at realizing the idea of emergency housing.
The situation in which Poland, as a frontline country, is
accepting waves of immigrants, has become the sub-
ject of analysis and reflection on the need to delve into
the topic related to the rapid provision of shelter for
those in crisis. The article aims to present the concept
of creating humanitarian architecture as an element of
a systemic approach to the issue of emergency sup-
port for disaster victims. Creation is understood here
both as the implementation process of a structure test-
ing specific architectural and structural solutions, and
as building social attitudes focused on collective action
for the common good, in the spirit of ‘commoning’. As
a case study, reference is made to the aforementioned
Polish-Japanese student workshop.
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2. RESEARCH PROBLEM AND METHODOLOGY

The increasing dynamics of adverse social processes,
including the migration of people from war-torn coun-
tries, generates the need to utilize existing technical
resources to improve the living conditions of the in-
coming population, especially during the initial phase
of sudden influx.

What happens when a country/region experiences an
intake of refugees? Each government has a protocol
(hereinafter referred to as the Rigid System — RS) in
case of a refugee migration. In most cases the protocol
devises resources for a limited number of migrants and
time that it is possible to host them. Refugees get dis-
patched to designated accommodation, are provided
with food and resources, and granted certain amount
of time spent in the country/region of migration.

What happens when a country/region experiences
a sudden uncontrolled influx of refugees? The afore-
mentioned Rigid System protocol has its capacities.
When these reach their limit due the high number of
immigrants-the responsibility for the management
overflows to other bodies of governance: Community
Help and Self Help. This can lead to issues such as:
haphazard planning, resource scarcity, relying on fund-
ing from community and individuals and non-standard-
ized quality of refugees’ accommodation conditions.
In order to prevent the overflowing of responsibility of
management of migrant situation to the Non-structured
Systems, there is a need to devise a new system that
will work with the assumption of an X variable number
of refugees. One that will adapt itself to unknown condi-
tions of an emergency situation, which numbers cannot
be predicted.

The first stage of the research involved identifying the
problem associated with the mass and sudden influx of
people in need of shelter. The methodology employed
in this article is based on the analysis of migration
trends, on a case study of the influx of Ukrainian na-
tionals into Poland following the 2022 Russian invasion

of Ukraine. For comprehensive research a methodol-
ogy that encompasses onsite volunteering work was
employed. Interviews with refugees and social welfare
workers, correspondence with government units and
NGOs, and photographic documentation were an in-
tegral part of it. Statistical data was collected from lo-
cal municipal offices and analyzed in conjunction with
qualitative data obtained from interviews. The research
methodology combines diverse data sources to con-
struct a comprehensive portrayal of the complex issues
surrounding refugees in Poland on the example of Cra-
cow, as a host city.

The next stage focused on theoretical considerations
regarding the potential use of a modular system for cre-
ating humanitarian architecture as a temporary, system-
ic solution that could be quickly assembled without the
need for highly specialized equipment. This included an
analysis of the FIT House system.

Following the theoretical discussions, practical research
was undertaken to test the assembly of the proposed
FIT House modular system, assessing its adaptability to
the conditions of Central and Eastern European coun-
tries. This involved an attempt to create a temporary
structure during Polish-Japanese student workshops,
which also emphasized promoting international dia-
logue and collective collaboration in developing empa-
thetic architecture.

As part of the practical research, observations are also
being conducted on the constructed structure to evalu-
ate its durability and response to various weather con-
ditions throughout the year.

3. REFUGEE ACCOMMODATION SYSTEMS IN THE
HOST COUNTRY - CRACOW CASE STUDY

As of May 2022, at a time of gathering the documen-
tation of the reception points in Cracow, according to
UNHCR reports, 5,757,014 people (mostly women and
young children) were seeking refuge away from Ukraine.
3,119,196 of them resided in Poland (UNHCR, 2023).

IIl. 1. Schematic diagram showing the overflow of responsibility in state of art system in case of refugee influx (by B. Matelowska)
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It had been difficult to track exact number of arriving
refugees, however it is known that officially Lesser Po-
land Voivodeship between March 13 and October 23,
2022, registered 136,000 new PESEL numbers. Count-
ing the unregistered cases, it is estimated that roughly
250,000 refugees arrived in Lesser Poland Voivodeship.
According to the Union of Polish Metropolises’ estimates
-19% of the Cracow population were Ukrainian nationals
(182,590 out of 961,000) as of May 2022. (Unia Metropolii
Polskich, June 2022). Between March 13 and October 23,
2022, the City of Cracow registered 40,602 new PESEL
numbers (Punktowy przeglad dziatarn koordynowanych
przez wojewode Matopolskiego, October 2022).

In the case of Ukrainian refugee crisis to Poland, there
has not been an emergence of “refugee camps,” de-
spite a big refugee influx to the country. Major train sta-
tions in Poland such as in Cracow, Katowice, Warsaw or
Wroctaw were usually the first points of arrival for refu-
gees coming via train from Ukraine. These were transit
nodes in their journey further into Europe: Berlin, Vien-
na, Prague, Graz and elsewhere. This is also where re-
ception/information centers, medical care points, food,
and supply distribution facilities were set up. Many
refugees spent days to weeks there, awaiting decision
about their legal status and an accommodation avail-
ability. An old station building in Cracow, located adja-
cent to the new main train station, was transformed as
a temporary shelter, receiving refugees for one to two
nights. Temporary tent-shelter structures were also
set up near train stations, offering accommodation for
up to two nights, as the refugees waited to be trans-
ferred to the secondary accommodation (government-
provided or host families). Government-provided sec-
ondary accommodation consisted of sports halls with
set up beds, hostels, social housing etc. transformed
into refugee centers. The refugees would also be taken
into private Polish citizens’ homes, who have decided
to host them rent-free. Such databases of available
homes were set up and voluntary services were run-
ning to match potential hosts with refugees seeking
places in homes.

Non-structured interviews conducted with refugees in
May 2022 and May 2024 revealed a tendency among
respondents to arrange their own accommodation
rather than utilize systemic housing options provided
by local government. This trend aligns with data from

existing studies on the impact of refugee influx on local
housing market and tourist accommodations.
Accordingto the Report of Use of Tourist Accommodation
Facilities in Lesser Poland voivodship in 2022 published
by the Statistical Office of Cracow - tourist accommo-
dation facilities were used by 5.2 million tourists (62.6%
more than in the previous year), who received 13.7 mil-
lion overnight stays (565.1% more). The accommodation
occupancy rate stood at 41.8% — a 9.9 percentage points
higher than in the previous year. The increase in the use
of tourist accommodation was significantly influenced
by the lifting of restrictions on travel and related to the
operation of hotels and other accommodation facilities,
which were in force in previous years in connection with
the COVID-19 pandemic, yet the drastic increase also
contributed to the massive influx of Ukrainian refugees
to Poland, of which some found accommodation also
in tourist accommodation facilities (185,100 Ukrainians
which state to be the biggest percentage group at 15.7
% of all tourists in the Lesser Poland Voivodship in 2022)
(Statistical Office of Cracow, 2023).

On the other hand, the inflow of refugees has drastically
impacted the rental housing market in all major cities
in Poland. The country’s limited rental housing market
in comparison to the rest of EU was unable to absorb
such influx over the course of a few months. A popula-
tion growth of 23% was observed in Cracow. As men-
tioned above, many of the incoming refugees in the first
months of emigration found shelter in private homes
of Polish citizens, free of charge. This was followed by
searching accommodation for themselves, leading to
increased demand and rising rents. The rental prices in
Cracow increased by 16.5% and housing prices saw an
increase by 4% (Trojanek, Gtuszak, 2022).

Taking into calculations the assumed longest possible
stay of an individual in a refugee communal housing,
resident turnover every six months — the capacity of
System Accommodation provided by Lesser Poland
Voivodeship from March 13 and October 23 2022, of-
fers 58,073 available spots over this time period.
Taking into account the official quota of 136,000 newly
registered PESEL numbers for Ukrainian nationals be-
tween March 13 and October 23 2022 in Lesser Poland
Voivodeship; and 58,073 being the maximum capacity
of refugee admittance in government provided accom-
modation database - it is estimated that only 43% of

Ill. 2. Occupancy chart of accommodation spots in “System accommodation database” in Lesser Poland Voivodeship from 11.03.2022 to.

13.12.2023 (by B. Matelowska)
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incoming refugees could potentially find shelter in state
provided communal housing. However, considering
that according to the Voivodeship Office, the occupan-
cy rate in this period of time was at an average of 67%,
provided resources were not fully utilized. A definite
majority of incoming refugees chose to arrange accom-
modation at their own expense rather than take advan-
tage of government facilities provided for them.

On the scale of Cracow (a county-status city), data
collection was made difficult amidst ongoing politi-
cal conflict — precise information regarding occupied
spots within the city is kept confidential and available
information is sparse and often conflicting. As an es-
timation, taking into calculations the assumed longest
possible stay of an individual in a refugee communal
housing, resident turnover every six months — the ca-
pacity of System Accommodation provided by Cracow
City from March 13 and October 23, 2022, offers 4,700
available spots. The official quota of newly registered
PESEL numbers for Ukrainian nationals in Cracow over
this time period was 40,602 - it is estimated that only
12% of incoming refugees could potentially find shelter
in state provided communal housing. However, consid-
ering that according to the Voivodeship Office, the oc-
cupancy rate in this period of time was at an average of
53%, provided resources were not fully utilized — how-
ever this point is disputed by Cracow City officials. The
majority of incoming refugees chose to arrange accom-
modation at their own expense rather than take advan-
tage of provided government facilities.

Preliminary surveys were conducted on the living con-
ditions of immigrants in Poland on a general scale, with-
out specific focus on particular areas. The aforemen-
tioned responsibility spill-over to the Non-structured
system is reflected in questionnaires. According to
a May 2022 survey conducted by the Interdisciplinary
Laboratory for Research on the War in Ukraine, hosted
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by the Pedagogical University of Cracow, 28% of the
surveyed refugees are renting apartments or houses at
their own expense, 16% were living in apartments or
houses paid for by someone else, 17% were residing
with Polish host families, 11% were living in apartments
or houses provided by the owner free of charge, and
3% were living with Ukrainian host families (Dtugosz
et al., 2022). It is estimated that about 70% of all Pol-
ish households provided help in various forms to refu-
gees from Ukraine in the first six months of the war.
It is thought that 3% of those contributed by hosting
refugees in their own house/apartment or letting them
live in an apartment/house rent-free (Gtéwny Urzad
Statystyczny, 2022).

There are obvious shortcomings to the Non-structured
System of accommodation provision. It is speculated
that the first wave of refugees to Poland in March—
May 2022 which had arranged accommodation on
their own, were the financial “upper-class” of migrants
- those who could afford a fast relocation and arrang-
ing familiar residential typologies. The financial “lower-
class” of migrants could not afford rental or purchase of
individual accommodation, while the second and third
waves were met with housing market shortages (Tro-
janek, Gtuszak, 2022).

On top of state-provided humanitarian systems, as-
sistance is offered by major international NGOs, such
as those led by the UN. However, these organizations
faced criticism for their perceived ineffectiveness, often
relying on Fordist logistics with rigidity being their most
significant flaw. They are characterized by non-person-
alized “one-fits-all” responses, lengthy response times,
a complex reporting hierarchy, and the need to account
for every action. They rely on volunteer donations
which are only possible in high income countries. In
contrast, contemporary civilian-led “distributed human-
itarianism” operates on-site, with multiple groups and



individuals responding to personalized needs, ensuring
quick action, and prioritizing trust over strict account-
ability. This approach provides valuable insights into
structuring the ideal response system (Cullen Dunn,
Kaliszewska, 2023; Ociepa-Kicinska, Gorzafczynska-
Koczkodaj, 2022).

Similar principles apply to the housing provision prob-
lem. As observed in this case, the Non-structured, ci-
vilian-led System took over due to the shortcomings of
the state-provided Structured System. This was made
possible through the voluntary hosting of refugees and
their own financial capacity to secure accommodation.
Additionally, the positive response of Polish citizens,
particularly towards Ukrainian refugees, played a cru-
cial role. However, it is important to note that such a fa-
vorable response may not be guaranteed for refugees
of other races (De Coninck, 2023) — consequently, the
recent influx of migrants did not transform into a home-
lessness crisis. However, the accommodation utilized
by refugees in Poland offers valuable insights into ef-
fective typologies for integration into society. These
include decentralized accommodation provision within
existing neighborhoods, rental systems and co-housing
schemes. Refugee housing should be adapted and in-
tegrated into the long-term development plans of cities,
rather than treated as a one-off incident dependent on
fortunate circumstances in a particular host country and
situation (Haase et al., 2023).

Large refugee influx scenarios can be dealt with by
implementing flexible, scalable, modular housing sys-
tems. These systems could serve as reserves for ac-
commodation that can be quickly integrated into ur-
ban areas without disrupting the existing context and
facilitating the integration of displaced communities.
They are adaptable to both temporary and temporary-
to-permanent scenarios. In temporary situations, the
components can be easily repurposed for alternative
functions in public spaces. Conversely, in temporary-
to-permanent scenarios, the architectural features al-
low for future expansion and adjustment of the system,
either outward or inward. These modular housing sys-
tems, along with others designed by various architects,
should serve as the foundation of an “accommodation
bank” ready for implementation in the event of a disas-
ter. Such systems should be integrated to a Structured
Response System of the state’s plans for post-disaster
or significant migrant influx scenarios.

4. MODULAR HOUSING SYSTEMS IN RECOVERY
PLANNING

Russia’s military aggression against Ukraine demon-
strated a departure from current war tactics used, e.g.,
in the Middle East, and instead opted for old tactics like
lengthy city sieges (Jasinski, 2023)We see a particular
focus on the urban areas of Ukraine as they hold the
economic, political, and military significance — e.g., Kyiv
and Kharkiv were targeted in the first phase of the war.
Jasinski mentions the term "“urbicide” which is a crime
against urban areas, cities, city civilians—introduced by
Michael Moorcock (Jasinski, 2023; Moorcock, 1963). It
describes a military action targeted at city infrastructure,
set to cut off the city “organism” and its civilians from

the network and systematically lessen the organized
structure of the country. The experiences of the Russo-
Ukrainian War call for reimagining the current build-
ing regulations, in the prism of resilience and potential
availability of shelter space. There is also commentary
on rethinking city models from densely developed cen-
ters to 15-minute cities and dispersed development
(Jasinski, 2023).

The Russian military aggression against Ukraine has re-
sulted in a mass migration of its citizens. This trend can
be categorized on a few levels: firstly, as a spontaneous
migration — voluntary move triggered by the news of
impending military action, and a forced migration — di-
rected by the decisions of authorities to evacuate the
citizens of an area directly under attack. Secondly, the
migration can be internal — within the country’s territory
and away from the front line, or areas or external — to
a host state abroad.

In the case of an unpredictable event, such as a disas-
ter, that disturbs the mechanism of the city, the role of
spatial planning is to implement “healing patches” that
lead to recovery and improvement in the urban tissue.
These should be designed with attention to disaster’s
pre-events so as to not repeat reoccurring faults in de-
sign but lead to disaster prevention. It has been proved
counter-effective to simply reconstruct the demolished
tissue exactly as it had existed previously. Even though
the sentiment right after a disastrous events may dictate
a retention of the former order, it is important to real-
ize why this order was imposed in the first place. These
regulations and past economic reasons may seem su-
perficial and inefficient in present times. The new design
could come across as an artificial “facade” that no longer
serves purpose nowadays. Furthermore, when dealing
with immediate disaster response, with victims in urgent
need of help, it is difficult to prioritize long-term plan-
ning and future economic or aesthetic values of design.
However crucial steps towards “healthy” development
of urban tissue can be achieved even in the first stages
of recovery. If necessary, essential relief solutions that
need to be provided immediately should be temporary
and harmless to the site; so as to be easily replaced with
first phase development of a long-term recovery plan.
An “integrated recovery” expects shelters to be more
than just a “roof overhead;” but also a system of provid-
ing employment for displaced residents and a sense of
community for the victims. Resilient housing reconstruc-
tion is the motto of the “build back better” method for
disaster relief. The act of adding new value to a wounded
area is called repositioning; whether through ecological-
ly sound choices; fixing social equity issues or economic
rebalancing (March, Kornakova, 2017).

On an architectural scale, emergency housing accord-
ing to modern standards should be: mobile and scal-
able; capable of providing a large number of units;
easily dismantled and stored for future use or repur-
posed within the city; reversible — environmental im-
pact should be considered, as structures and remnants
left behind after dismantling can contaminate the site.
Often, as a temporary solution, shipping containers are
provided, but they may not be the most suitable option
for traumatized communities. Consideration should be
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given to design, and preparations should be made be-
fore disasters strike, as it is crucial to account for differ-
ent ethnic needs, cultures, and religions, as these fac-
tors influence the layout. Well-designed layouts often
feature long, narrow units organized in rows, with facili-
ties connected on one side and a common access road.
These units can either be transported to the site or
assembled using locally sourced materials. One com-
mon issue with temporary housing are the costs are not
comparable to service life, as they sometimes exceed
the expenses needed for regular permanent housing
(Roguski, Cyganczuk, 2023).
It is recommended to adopt flexible solutions that allow
for the transition from temporary to permanent hous-
ing. In the initial phase, only the essential shelter com-
ponents can be implemented, with gradual expansion
and improvements made in later phases. Examples of
temporary to permanent design options include:

e Structures erected on elevated concrete platforms,
which can later be relocated, with the concrete
platforms serving as footings.

* Simple sandwich panel walls that can be cladded
in later phases.

»  Off-grid sanitary installations that can later be con-
nected to the central sewerage system.

*  Open-layout floor plans that can be customized ac-
cording to residents’ needs.

Prefabrication is no longer limited to temporary or low-
standard buildings; it can also be applied to high-stan-
dard permanent accommodation. Design of modular
housing which can be easily put together on site from
locally sourced materials; and further developed over
the years — gradually densifying the district depending
on community needs, number of displaced persons and
new inhabitants/ officials’ budget, is one of the specu-
lated good practices. “Quick action architecture” can
be easily assembled on site with minimal footprint and
easily disassembled for the flexibility of a system grow-
ing over the years after the catastrophe, all the while in
conformity to sustainability and eco challenges of our
modern era, plus responding to often limited budget for
most vulnerable countries.

5. FIT HOUSE AS AN EXAMPLE OF A TEMPORARY
TO PERMANENT MODULAR HOUSING SYSTEM
(KOBAYASHI LABORATORY KEIO UNIVERSITY)

Keio University Kobayashi Laboratory’s FIT (Flexible,
Intelligent, Transformable) House project is an example
of a modular housing system which can be introduced
either as a singular building into an existing urban tis-
sue, or as an elementary module of a new housing clus-
ter. The design assumes use of sandwich panels with
comb-like profiled edges which create a surface with-
out the use of other bonding techniques. Principle is for
the new residents to be able to carry and assemble the
elements by themselves in a short period of time (under
5 hours for a 3 X 3 cube structure). The design can be
gradually scalable by adding more elements, creating
an infinite number of layouts.

It is believed that new technologies such as Comput-
er Numerically Controlled (CNC) routers, used in the
prefabrication of architectural elements, can greatly
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contribute to the challenge of providing emergency ac-
commodation. CNC routing, as tried in the FIT House,
had already been successfully utilized in a previous
project by Hiroto Kobayashi — the Veneer House, which
involved the use of laser-cut veneer plywood. Units of
such technology have been employed in the aftermath
of the 2011 Great East Japan Earthquake, as well as in
other affected areas abroad, such as the Philippines
following the 2013 Bohol Earthquake. This flexible
structural system, capable of being assembled on-site
without specialized tools, is scalable and lightweight,
allowing for the quick implementation of shelters in
post-disaster scenarios. The units can be disassem-
bled, stored, and later redesigned for other uses in pub-
lic spaces. Another key insight from Kobayashi’s Keio
humanitarian projects is the importance of community
participation in the assembly of their future built envi-
ronment facilities. Active involvement of end-users in
creating their future homes strengthens the relationship
between individuals, the community, and the building
itself (Kobayashi, O'Keefe, 2019).

6. INTERNATIONAL STUDENT WORKSHOPS

AS A SPACE FOR PRACTICAL TESTING OF
MODULAR SYSTEM PROTOTYPE AND FOR
COMMUNITY-BUILDING

The first prototype of the FIT House was created with
the involvement of students at the Keio University Cam-
pus, aimed at basic testing of the elements that make
up the entire system. Other prototypes, also developed
with the participation of an international group of stu-
dents, were created in Morocco and Turkey, where the
FIT House system was further explored by attempting to
find an optimal way to cover the structure with a facade
material. Various solutions were tested, such as coating
the exterior wall with clay, a local material used in that
region, or cladding it with metal sheets and wood.

The Polish-Japanese student workshop held in May
2024 in Cracow aimed to test further solutions pos-
sible for the application of the system. Since the proj-
ect involved the potential implementation in Poland or
Ukraine, an attempt was made to adapt it to the climatic
conditions of this part of Europe (lll. 4). The goal was
also to test the logistics related to the transportation
and delivery of panels, as well as solutions adapted to
readily available components in the given region, such
as window and door frames in standard dimensions.
One of the main challenges was changing the single-
pitched roof to a gable roof, suitable for handling snow
loads. A roof with a slope of 45°, running parallel to the
shorter edge of the structure, was fixed to the module
sized 3.2 X 2.4 m. Although this may raise doubts at
first, there is a logic behind it related to the concept of
modular expansion. The roof, shaped in this way, al-
lows for the repetition of modules to create a larger
structure, and as previously mentioned modularity is
one of the main features of the project. The introduc-
tion of the gable roof necessitated additional structural
reinforcement through the use of metal bracing cables,
adjustable with turnbuckles.

Another element that was tested during the Cracow
workshops was the method of fixing the structure to the



Ill. 4. Version of the FIT House project adapted to Polish conditions, developed by a student team (Daphne Yiwen Benedicto, Keng Yit Shaow,
Takayuki Toyofuku, Manami Tiare Yamaguchi, Shunsuke Motegi) under the supervision of H. Kobayashi and E. Nalci, within the Kobayashi
Laboratory KEIO University (by K. Yit Shaow)

IIl. 5. Works carried out as part of the assembly of the FIT House, conducted during the Polish-Japanese student workshop held in May 2024 in
Cracow (Photos by E. Szczerek and B. Matelowska)




lIl. 6. The final result of the assembled FIT House in Cracow. View of building’s interior and exterior (Photos by E. Szczerek and B. Matelowska)

ground. Previous versions assumed the placement of the
module on elements like concrete blocks. This time, the
tested structure was attached to a wooden frame, fixed to
12 metal profiles screwed into the ground, each consist-
ing of two interconnected metal elements. These profiles
can be unscrewed from the ground again, meaning they
are not permanently invasive like standard foundations.
A novel facade finishing method was also tested. This
time, the SIP panels, which consist of two OSB boards
and a layer of styrofoam between them, were covered
by a ceramic-like film made from recycled polystyrene
foam mixed with brick hue and minerals. After assem-
bling the structure, the facade layer required additional
sealing and bonding, which was done using the liquid
ceramic paste from which the facade layer is made.
Window and door frames were installed in the open-
ings in the exterior walls (Ill. 5).

The completed structure moved on to the next phase of
the experiment, which involved monitoring the building
during its usage and exposure to weather conditions at
different times of the year (lll. 6).

The Polish-Japanese workshop was a practical part
of the presentation by guests from Japan during the
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international scientific conference “WISE CITY — Theory
and Practice,” which took place at the Faculty of Archi-
tecture of Cracow University of Technology on May
23-24, 2024. The idea of the system and the progress
of the assembly work were presented.

One important value of the workshop was promoting
the aforementioned approach based on collective work
and engagement in a project with a purpose that ad-
dresses the needs and issues of contemporary world.
The format of international workshops generates the
need for cooperation and dialogue among people from
different cultures, which in times of globalization seems
particularly important as it requires openness to other
points of view.

7. CONCLUSIONS AND DISCUSSION

We are witnessing numerous crises of various kinds
that have affected different parts of the world in recent
years. At the same time, there are no indications that
this trend is likely to reverse. Climate change and re-
lated catastrophes as well as armed conflicts caused by
human actions increasingly make cities places where
rapid response and emergency measures are essential.



This, in turn, necessitates a constant state of readiness.
The influx of refugees due to wars generates a range of
challenges for the host community: economic, social-liv-
ing, assimilation, spatial, etc. These events are generally
unpredictable in terms of timing and intensity. The same
applies to situations involving disasters, such as earth-
quakes. This is clearly demonstrated by the mass influx
of immigrants from Ukraine caused by the Russo-Ukrai-
nian conflict. It has become evident that the technocratic
actions of state services are not fully capable of address-
ing the sudden and intense challenge of providing “a roof
over one’s head” — a basic need for people who have
been severely affected. In Poland, this was accomplished
through the spontaneous actions of society, which pro-
vided shelter to a significant portion of the refugees.

In the case of Cracow, refugee admission response
faced challenges in effectively utilizing its capacities
to accommodate all incoming persons. Through data
analysis, it is concluded that both in the scale of Lesser
Poland Voivodeship and the scale of Cracow’s Rigid
Systems reached its capacity, and the responsibility of
housing incoming refugees was put to the Non-struc-
tured Systems. There is a need for further study of the
housing pathways of remaining refugees, who chose
not to stay at government-provided accommodation,
and their motivations behind it, as this group consti-
tutes a significant majority.

The assistance provided to refugees arriving in Cracow
was possible thanks to the openness of the residents,
as well as the availability of certain reserves within the
existing building structure. It seems necessary for the
city to be prepared for various unexpected circum-
stances, and the proposed modular building system
could be a possible solution.

On the side of the disaster-stricken country; mass mi-
gration resulting from the conflict necessitates a re-
consideration of spatial planning, with a focus on post-
event recovery. March and Kornakova’s “build back
better” philosophy emphasizes resilient housing and
repositioning to address ecological, social, and eco-
nomic concerns.

In the search for solutions to provide shelter for com-
munities in crisis situations, the involvement of research
and educational institutions can play a valuable role.
Activities carried out as part of student projects have
the potential to be experimental, which is essential for
discovering and creating new ideas and seeking innova-
tive solutions. The validation of solutions through pilot
actions (testing implementations) is equally significant.
One such initiative was an international student work-
shop held in Cracow, aimed at testing the FIT House
project described in this paper. This involved examining
its potential in different climatic conditions compared
to previously tested versions (Morocco, Turkey). It is an
example of modular housing that could be used in a big
refugee influx scenario, but also on-site of the post-di-
saster area. Using sandwich panels, the design allows
for quick assembly, scalability, and adaptability. Its po-
tential implementation in war-torn Ukraine and other
disaster-stricken regions showcases a forward-thinking
solution for post-conflict and post-disaster recovery,
addressing both immediate and long-term needs.

The prototype served as an exercise in adapting a fast-
assembly structure, previously tested in the warm cli-
mates of Morocco and Turkey, to the colder climate of
Ukraine. The adaptation process included considerations
of Ukrainian cultural architectural elements, such as the
use of materials resembling brick, commonly found in
vernacular Ukrainian architecture, and the incorporation
of pitched roofs. Since the prototype was a small-scale
model designed primarily to explore technological pos-
sibilities, it did not fully address the typical layout charac-
teristic of Ukrainian houses, which remains to be devel-
oped. The scalability of the FIT House was demonstrated
through the use of modular panels, which, based on
current design plans, can be added to expand the struc-
ture. In earlier flat-roof prototypes, the structural span re-
quired a load-bearing element every three 1-meter pan-
els. However, the scalability and structural performance
of a pitched roof variation have not yet been tested.

The student workshop demonstrated that adapting
structures in the presented modular system to the cli-
matic conditions of countries where winters involve low
temperatures and snow, which adds a load to the roof,
is more demanding compared to countries where these
factors are absent. This primarily affects the complex-
ity of assembling the roof, which, unlike the basic flat-
roofed structure, features a gabled roof. Additionally,
such a design requires a larger number of non-standard
components with varying shapes. Nevertheless, the as-
sembly is feasible, as proven during the workshop.

Six months after its construction, the structure still
demonstrates durability and stability despite heavy
rainfall and strong winds. The finishing of the panels
with a ready-made exterior coating was notable. This
allowed the structure to feature a facade cladding upon
assembly, eliminating the need for additional installa-
tion. Issues that require further study include the de-
velopment of a waterproof exterior cladding layer that
minimally impacts the weight of the panels and allows
for easy connection at joint points.

The verification of the proposed approach to modular
architecture through prototype testing in collaboration
with Polish and Japanese students highlighted the po-
tential to leverage diverse international design experi-
ences, gained under different environmental condi-
tions, for the rapid creation of simplified solutions that
meet minimum requirements.

It should be added that the role of workshops, such as
this organized in Cracow, extends beyond conducting
research on the new building system; onto an educa-
tional and social dimension focused on fostering at-
titudes of engagement in collective efforts for higher
causes, such as mutual assistance and the need to care
for others and the spaces we inhabit.

The development of systems capable of providing
shelter when necessary appears to be one of the key
elements of a strategy aligned with the need for “readi-
ness.” A modular system composed of small compo-
nents that can be carried and assembled by a small
team offers an alternative to commonly used solutions
based on large-scale elements, such as residential con-
tainers, which require heavy equipment and specialized
machinery for installation. Diversifying solutions can
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expand the range of options and enable the selection
of the most appropriate approach for a specific location
and set of needs.

The actions presented in this paper highlight the po-
tential of creating humanitarian architecture as part of
a systemic approach to providing immediate support
for disaster victims. It is also worth considering the pos-
sibility of using structures created within this modular
system for purposes beyond disaster relief, such as or-
ganizing events or other urban activities.
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The concepts of temporality and flexibility are increas-
ingly integral to the character of the 21st century. There-
fore, the search for universal, multifunctional, and re-
usable (assembly-disassembly) solutions in shaping
spaces seems not only valuable but also essential.
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