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Abstract

The redevelopment of post-industrial sites, particularly former coal mines, presents both challenges and opportunities
for sustainable urban transformation. This paper explores the comprehensive process of planning and transforming the
post-mining areas of the Coal Mine “Rozbark” in Bytom, Poland - from the conceptual phase, through planning, to
implementation.

The research, based on archival studies, planning documentation, cartographic analysis, and field observations conducted
between 2020 and 2024, identifies financial support, adaptive spatial planning, and cultural heritage preservation as criti-
cal success factors. The findings highlight how innovative projects can integrate environmental, social, and economic goals,
revitalizing degraded areas while addressing challenges like climate change and urban decline. The case of Coal Mine
“Rozbark” offers insights into the sustainable transformation of post-industrial landscapes.

Keywords: Transformation of post-mining areas; Sustainable redevelopment; Cultural heritage; Renewable energy; Urban
regeneration.

1. INTRODUCTION EU pledged to reduce greenhouse gas emissions

L . . across the economy by at least 40% from 1990 levels
The signing of the Paris Agreement in 2015 marked a by 2030 and to increase the share of energy from
significant milestone in global climate policy. The . awable sources in total EU energy consumption to
international community corpmitted to limiting the ¢ jeast 27% [48]. In 2019, the target to reduce emis-
global average temperature increase to 1.5°C above  qiqng was raised to 55% and the intention to become

pre-industrial levels [1]. In response to this commit- ., 1h6n neutral by 2050 was announced [7]. Due to the
ment, the Powering Past Coal Alliance (PPCA) was  grategic importance of hard coal in the country's ener-
launched at the 2017 UN Climate Change Conference gy policy, Poland was the only country to refuse to sign

in Bonn [2]. The PPCA aims to phase out the full use {1 commitment at that time [9,11,12].
of coal in OECD countries by 2030 [17]. The need for
a transition away from fossil fuels was further empha-
sised in the “Silesian Declaration on Solidarity and
Just Transition”. The Declaration highlights the social
and economic dimensions of this transition [3,49].

Furthermore, the European Green Deal identifies the
need for a comprehensive transition where all relevant
sectors, including environment, energy, transport,
industry, agriculture and sustainable finance, work
together to achieve the main climate target [7,9]. For
Member States, this means a slow transition away
from coal-fired power generation and a reduction in
the need for fossil fuels.

The European Union was the first to set out a long-
term strategy for the reduction of greenhouse gas
emissions and has been taking steps towards the revi-
sion of its climate change plans [9,11,12]. Initially, the
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Poland had to revise its energy security strategy to

meet international and EU standards. In 2018. The

“Programme for the Coal Mining Sector in

Poland”was adopted by the Council of Ministers. Its

main objective was a fair transformation of the hard

coal mining sector, assuming a gradual liquidation of
thermal coal mining based on public support mecha-
nisms [44]. Another important step was the adoption

of the draft Energy Policy of Poland up to 2040 [43],

which takes into account the need to conduct this

process in a fair and solidary way, in line with the
assumptions of the European Green Deal and

COVID-19. This document sets out new directions

for the countrys energy transition based on three key

elements: sustainable transformation, building a

zero-emissions energy system and improving air qual-

ity, including:

— a 7% reduction in greenhouse gas emissions in sec-
tors not covered by the Emissions Trading Scheme
(ETS), compared to 2005 levels,

— a 21-23% share of renewable energies (RES) in
gross final energy consumption

— increasing energy efficiency by 23% compared to
PRIMES2007 projections

— and reducing the share of coal used to generate
electricity to at least 56% [43].

The introduction of new regulatory frameworks
necessitates a comprehensive reassessment of strate-
gies for the redevelopment of post-mining areas, as
their reutilization may serve as a critical catalyst for
the transformation of local economies. Such process-
es could mitigate the adverse socio-economic impacts
associated with mine closures by fostering new forms
of community embeddedness within the region [31].
Within this context, the advancement and deploy-
ment of cutting-edge carbon dioxide emission reduc-
tion technologies within the European Union appear
more advantageous than the relocation of industrial
activities to developing countries [45]. Concurrently,
although the decentralization of energy systems
entails both novel opportunities and opportunity
costs, former coal regions are emerging as primary
beneficiaries of these transitions. In these areas, local
prosumer communities are increasingly functioning
as polycentric actors responsible for the management
of shared energy resources [47].

In the pursuit of innovative applications for post-min-
ing territories, Menendez et al. [38] investigated the
potential for repurposing decommissioned mines into
sites for underground pumped hydro energy storage,
compressed air energy storage plants, and geothermal
installations, presenting a case study of the integration

of these three technologies within a single location.
Similarly, Madlener and Specht [36] examined the
feasibility of converting abandoned underground coal
mines in Germany into underground pumped-storage
power plants. Their analysis underscores that, under
appropriate conditions, such projects can achieve
both technical and economic viability.

Additionally, other researchers have highlighted min-
ing waste as a potential secondary source of raw
materials, which could partially compensate for the
limited availability of critical metals. They also
emphasize the need for further research into the val-
orization of flotation tailings [32] and the utilization
of methane emissions as an additional energy source
[6,8,33]. Parallel investigations have been undertaken
to develop methodologies for selecting optimal busi-
ness models based on renewable energy and circular
economy technologies in decommissioned coal
mines. These studies aim to support the growth of the
renewable energy sector, promote sustainable local
economic development, and maximize the creation of
green, high-quality jobs [34].

In Poland, extensive efforts are also underway to imple-
ment the guidelines outlined in strategic policy docu-
ments. These activities particularly focus on research
initiatives and the deployment of projects enabling the
extraction of energy from renewable sources. Key
examples include the recovery and storage of thermal
energy from mine waters [37, 35, 45, 50], as well as the
construction of wind and solar farms on former min-
ing sites [55].

An example that best illustrates the challenges
associated with adapting post-mining areas to new
functions, within the context of climate policy
changes and the development of renewable energy,
is the redevelopment process of the “Rozbark”Coal
Mine in Bytom. Analyzing this case provides deep-
er insights into both the difficulties encountered
during the adaptation of post-mining areas and the
critical conditions that influence the effectiveness
of such redevelopment processes. A comprehensive
analysis of the transformation process — covering
the stages from the mine’s operation and closure,
through planning and implementation, to the cur-
rent utilization of the post-mining site — enables
an assessment of the effectiveness of undertaken
actions and the identification of key factors con-
tributing to the successful transformation of post-
industrial areas. It also reflects the challenges faced
during the adaptation of post-mining sites, includ-
ing issues related to securing financing, navigating
legal and planning regulations, and responding to
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changing trends and evolving assessments of the
potential of such areas. Consequently, this example
serves as a valuable reference for other regions fac-
ing similar challenges, emphasizing the need for
integrated, multidisciplinary approaches to the
post-mining transition.

2. MATERIALS AND METHODS

The objective of this paper is to provide a compre-
hensive overview of the strategic planning and trans-
formation process of the post-industrial area of the
Coal Mine “Rozbark”in Bytom, Poland. The research
encompasses the following aspects:

* an examination of the transformation process,
encompassing stages from mine operation and clo-
sure, through planning and implementation, to the
current land use of the post-mining site.

e an evaluation of the practical implementation of
spatial policies and architectural projects in the
revitalisation of post-mining areas.

¢ an identification of factors influencing the success-
ful transformation of post-industrial areas.

In order to achieve these objectives, a multi-method
research strategy was adopted, combining archival
analysis, spatial data processing, site investigations,
and urban planning documentation review. The study
was based on:

1) Archival research

Archival materials were collected primarily from the
Archive of Surveying and Geological Documentation
at the Higher Mining Office in Katowice. The focus
was on:

— general and detailed mine closure plans, including
their updates, used to reconstruct the procedural time-
line and spatial interventions.

— historical land use maps from archival materials doc-
umentation,

2) Geodetic and cartographic data collection

Data from the municipal geodetic and cartographic
resources of the city of Bytom were gathered. This
encompassed digital cadastral maps and topographical
maps, which facilitated the precise spatial identifica-
tion and delimitation of the Rozbark mining area.

3) Identification and delimitation of the post-mining
site
Utilising the integration of archival cartography, geo-
detic resources and contemporary spatial datasets,
the research delineated the total extent of the former
mining infrastructure and associated land parcels.
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4) The collection and analysis urban and architectur-
al projects
A component of the methodology entailed an in-
depth examination of urban and architectural docu-
mentation. In this context, the examination encom-
passed a variety of documents, including competition
submissions, project proposals from design studios
and construction companies. The analysis placed
particular emphasis on the extent to which the
designs were realised.

5) Field investigations (2020-2024)

The site inspection was conducted in two phases over
the period from October 2020 to October 2024. The
objective of the site inspection was to observe and
document the extant built environment, open spaces,
and structural remains.

The site inspection was conducted with the following
objectives in mind:

— to create a photographic inventory of the current state
of land use and infrastructure.

— to assess the technical conditions and functionality of
post-mining structures.

— to assess the degree of implementation of projects.
6) Cartographic and quantitative spatial analysis

The cartographic analysis of land use classification
was based on collected archival, publicly available
spatial information systems and geodetic data, as
well as field investigation data. The analysis was con-
ducted in accordance with the author’s prior typolo-
g of post-mining land use [13,16].

7) Comparative analysis of field observations and
research findings

Results obtained during site inspections were com-
pared with archival, cartographic, and planning data
to verify the consistency between planned redevelop-
ment strategies and actual land use outcomes. This
allowed identification of spatial and functional dis-
crepancies, assessment of implementation success,
and recognition of unforeseen dynamics in land
transformation.

8) Planning framework analysis

The legal and spatial planning framework was
analysed based on local planning documents, such as
the Study of Conditions and Directions of Spatial
Development of the City of Bytom and valid Local
Spatial Development Plans (LSDP). The objective of
this study was to evaluate the alignment of redevelop-
ment initiatives with formal planning directives and to
ascertain the existence of any planning constraints or
facilitations within the transformative process.
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3. THE CONSTRUCTION, OPERATION
AND DECOMMISSIONING OF THE
MINE

The history of the Coal Mine “Rozbark”(originally
the “Hainitz”mine) dates back to 1856, when the
“Heinitz”’mining field was granted. The construction
of the mine began only after Otto Friedlander took
over the property, and in 1878, coal production start-
ed, with the first shafts, Stalmach and Boficzyk, being
sunk. [29]. In 1890, the mine was acquired by the
heirs of Georg von Giesches, who continued invest-
ing in the development of new mining levels and the
exploitation of new areas (Hope and Heinitz
Extension). During this period, important infrastruc-
ture was built, including a guildhall, powerhouse,
smithy, firehouse, two administrative buildings, and a
management building, designed by Emil and Georg
Zilmann [29,56]. After the Second World War, the
name of the mine was changed to “Rozbark”, after
the district in which it was located.

For the residents of Bytom, the Coal Mine
“Rozbark”was not only an industrial workplace but
also a central element of social life. It was the eco-

nomic and cultural foundation of the city. It played a
key role in the citys development, especially for the
Rozbark district, whose identity, spatial layout and
social structure were strongly linked to the mine’s
functioning. Workers’ settlements, public buildings,
shops, schools and places of worship and social life
were built around the mine. The daily life of the dis-
trict’s inhabitants was organised around the rhythm
of the mine’s work. Interpersonal relationships were
shaped by shared work and family experiences of
mining. There were also many social, cultural and
political events that built a sense of community and
shaped local identity.

The decommissioning of Coal Mine “Rozbark”
began in 1999 and took place in two stages. The
first stage involved the restructuring of the entire
company, which included the merger of part of the
mine with the liquidated Coal Mine “Centrum-
Szombierki”’and the establishment of an indepen-
dent mine called “Bytom II”. In 2004, with the deci-
sion to fully close Mine “Bytom II”, the following
actions were initiated: the closure and securing
of selected underground workings and shafts,
the prevention of hazards associated with the

Figure 1.
Archival photographic documentation of the Coal Mine “Rozbark”(1927).
Source: https://polska-org.pl/10026860,foto.html?idEntity=7794217 (access date 2.10.2022)
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1. coal sorting building 3. the boiler house
2. hoist machinery building 4, heist machinery building

Figure 2.

mmm grea of the decommissioned coal mine

5. main distribution board
. bath and lamphouse buildings 8. storage

preserved and restored buildings
7. dispatch hall

Development plan for Coal Mine “Rozbark” area on the Chorzowska Street. Source: Author study on the basis of data from the

Archives of the State Mining Authority in Katowice

decommissioning process, the removal of surface
facilities, the repair of mining damage, and land
reclamation [42].

At the time of its decommissioning, the Bytom II
Mine included the area of the Coal Mine
“Rozbark”(approximately 14.85ha) and the
“Barbara” Shaft (approximately 6.9 ha). The main
site of the former mine was located in the central
part of the city of Bytom, along Chorzowska Street.
It was surrounded by residential and commercial
buildings to the east, and factories, wholesalers,
and warehouses to the south. To the west of the
mine was the Coal Mine “Szombierki” and the his-
toric settlement of Wzgoérze Malgorzatki. The
northern boundary of the site was marked by a rail-
way siding adjacent to the Bytom — Katowice rail-
way line, which simultaneously separated the mine
from the historic areas of the city center [42].

Most of the mine’s buildings were concentrated on
the eastern side of the plant. These included the
shafthead and hoist machinery buildings for the
“Boficzyk” and “Stalmach” pits, the boiler house, the
smithy, the dispatch hall a complex of bath and lam-
phouse buildings, the 6kV electrical substation, and
facilities for treatment, storage, and workshops. The
total built-up area in this part of the mine was
approximately 20400 m?.

In the western part of the mine, there were coal
storage yards and settling ponds (approximately
2.37 ha). Outside the fenced area of the plant, there
were administrative and office buildings, the direc-
tor’s villa, the telephone exchange, and the han-
dling and weighbridge buildings.

The closure of the Coal Mine “Rozbark” was a turn-
ing point, triggering strong emotions and fears for the
future of the town among former workers and the
wider community. The decision to close the mine
brought with it many social problems, including an
increase in unemployment, a deterioration in the liv-
ing conditions of former workers and their families,
and a reduction in the income of the local communi-
ty. As a result, the closure of the mine not only creat-
ed an economic crisis, but also deep uncertainty
about the future fate of the site and the possibilities
for its future development.

Redeveloping Coal Mine “Rozbark” represents a
major challenge for the local authorities. Not only
in terms of economic, social, spatial and environ-
mental issues, but also in terms of cultural and
identity issues. To preserve part of the original post-
industrial heritage on 8 July 2007 the complex of
mining buildings of the former Coal Mine
“Rozbark” at Chorzowska Street was entered into
the National Register of Monuments and Sites
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(registration number — A/213/07). It consisted of a
the dispatch hall (1911), a boiler house (1915), a
machine room building of the “Bofczyk” shaft
(1907) and a retaining wall (1886) [10]. These
objects have been left without proper protection
and conservation. Due to the deterioration of their
technical condition, the buildings of the smithy and
the locksmith’s shop were demolished in 2012.

4. THE PLANNING AND IMPLEMENTA-
TION OF THE TRANSFORMATION
PROCESS

4.1. Transformation concepts

With the decision to decommission the Coal Mine
“Rozbark”, discussions began on how to develop
the site and finance it. One of the first concepts
was the transformation of the post-mining area

A - view of the development of the Coal Mine ‘Rozbark’ site (from architectural and urban planning competition),
B - view of public spaces and revitalised mine buildings,
C - view of the interior of the dispatch hall

Figure 3.

Concept for the “Rozbark” Dance and Movement Theatre on the site of the former Coal Mine “Rozbark” - visualisations.
Author: PA. Nova S.A. Source: https://www.pa-nova.com.pl/pl/Panova/Nagrody_i_wyroznienia (access: 4.02.2020),
https://bytom.naszemiasto.pl/ruszaja-prace-na-terenie-bytomskiej-kwk-rozbark-bedzie/ar/c3-1312029 (access: 29.05.2023)
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Figure 4.
“Rozbark” Dance and Movement Theatre (2020). Source: Author’s photograph

into a garden city (on the model of land art).
Its author was the French artist Jean-Paul Ganem
[28].

However, the local authorities preferred to redevelop
the post-mining area in order to create as many new
jobs as possible, given the wide range of social prob-
lems caused by the closure of the mine. Therefore,
the Bytom authorities had started negotiations with
the British company Mayfield Poland, which was
interested in transforming the area into a residential
and service complex. The concept also included the
use of the citys cultural potential and the creation of
a new home for the Silesian Dance Theatre on the
mine site [30].

Following the takeover of the mine area situated at
Chorzowska Street by the municipality and the with-
drawal of Mayfield Poland from the investment, the
City of Bytom organised an architectural and urban
planning competition for the concept of the devel-
opment of the former “Rozbark” mine area in 2010
[25]. The submitted concepts were intended to show
the directions and possibilities of transforming the
area and to support the process of planning and
preparing the necessary documentation for further
investments (including changes to the study of con-
ditions and directions of spatial development, devel-
opment of a local spatial development plan, appli-
cation for project funding).
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4.2. Designs and their implementation
4.2.1. Dance and Movement Theatre “Rozbark”

Recognizing the cultural potential of the city and the
lack of facilities for the cultural institutions associat-
ed with it, the municipal authorities of Bytom decid-
ed to use the premises of the decommissioned Coal
Mine “Rozbark”, acquired from SRK SA, for the
Dance Centre “Bytom”. The investment was aimed
at establishing the Faculty of Dance Theatre in the
historic mine buildings [39].

In the first stage, the works were limited to the reno-
vation of the dispatch hall and the administration
building, together with the surrounding area. The
interiors of the historic buildings provide space for: a
professional theatre stage with an auditorium for
about 200 seats, rehearsal rooms, a conference room,
administrative and catering premises. The functional
program has also been supplemented with accommo-
dation for guests and future students of the art of
dance. Furthermore, the facilities were supposed to
be fully adapted to the needs of disabled persons [39].

The construction works start in March 2012. The pro-
ject was supported by EU funds from the Silesia
Regional Operational Programme for 2007-2013 and
public grants for culture and heritage.

In March 2014 there was a grand opening of the the-
atre. The event included a tour of the theatre premis-
es, classes and workshops, and performances by the
Buratino Puppet Theatre from Bydgoszcz and the
Polish Dance Theatre from Poznan [179,41].
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Figure 5.
Climbing and Strength Sports Centre (2024). Source: Author’s photograph

4.2.2. Climbing and Strength Sports Centre
“Skarpa”

The next investment aimed at preserving the historic
buildings of the Rozbark mine involved the transfor-
mation of the former boiler house into a climbing and
strength training centre. The project’s objective was
to create a multifunctional space for climbing within
the post-mining area, designed to accommodate var-
ious age groups and experience levels. The function-
al program includes areas for fitness classes, cross-
training, a parkour zone, a street workout area, a
sauna, off-road running tracks, an outdoor gym, and
a rope climbing room, as well as over 3,000 m? of
climbing walls (both indoors and on the building’s
facade). Additionally, the facilitys design includes
meeting rooms and accommodation [14].

In 2018, the concept received funding from the EU,
specifically from the Regional Operational
Programme of the Silesian Voivodeship 2014-2020, as
well as from the budget of the City of Bytom and the
Ministry of Culture, National Heritage, and Sport
(UM in Bytom, 2010; Skarpa, 2020). The design doc-
umentation was prepared by a.s. studio Adam Szwarc
[15,18].

During deconstruction works in July 2019, a con-
struction disaster occurred when the chimney of the
former boiler house collapsed uncontrollably onto
the building’s structure. This event significantly
delayed the project timeline and resulted in addition-
al costs [4].

By September 2021, the first outdoor facilities —
including a climbing wall, parkour zone, street work-
out area, off-road running track, and outdoor gym —
were opened to the public, followed by the comple-
tion of the interior of the modernized boiler house
two months later [5]. Today, the Climbing and
Strength Sports Centre is one of the largest in
Europe (Fig. 5).

4.2.3. Playground “Gryfny’

Regardless of the works related to the construction of
the Climbing and Strength Sports Centre, the
Playground “Gryfny’ was opened on the former mine
site in April 2024. The investment was financed from
the Citizens’ Budget of Bytom. The playground
includes: ladders, swings, sandpits, slides, tunnels,
wooden balance boards, a carousel and benches on
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springs, as well as interactive elements such as an imi-
tation car cockpit, drums and a xylophone. The pro-
ject was conceived as a publicly accessible leisure and
sports space for children and young people, which
would extend the range of recreational activities
available in the city [20].

4.2.4. Concept for the Green Quarter of KWK
“Rozbark”

Growing social awareness of the need to adapt cities
to climate change, combined with the possibility of
securing funding from the Just Transition Fund for
the reuse of degraded areas, has enabled local
authorities to look at post-mining sites in a new light.

In 2023, the Skarpa Climbing and Strength Sports
Centre, which manages a significant part of the for-
mer Coal Mine “Rozbark” site, proposed further
redevelopment of the mine site. Its aim is to create a
modern and self-sufficient Green Quarter KWK
Rozbark, which will produce energy from wind, solar,
hydro, biogas and hydrogen sources (Fig. 6). The
investment is divided into four projects: Energy
Transformation Centre, Training and Accommodation
Centre — Green Transformation, Community and
Educational Activity Centre, Ecological housing estate
for senior citizens. This initiative aims to set a bench-

mark for sustainable urban transformation and ener-
gy self-sufficiency, in line with broader climate adap-
tation and social inclusion objectives [15,21,24].

* Energy Transformation Center

A fundamental element of the Green Quarter KWK
“Rozbark™ initiative pertains to the advancement of
sophisticated technical infrastructure, facilitating the
generation and storage of electricity from renewable
energy sources (RES). The projected investment
encompasses the implementation of photovoltaic pan-
els, energy storage systems, and an integrated energy
management system. Furthermore, the initiative entails
the establishment of a comprehensive technical infra-
structure essential for the operation of RES installa-
tions, encompassing electrical, telecommunications,
water supply, sewage, and stormwater networks. The
entire site will be complemented by green spaces and
paved surfaces to enhance functional spatial integration

In subsequent stages of the investment, the installa-
tion of both horizontal and vertical wind turbines, a
hydrogen generator for energy production and stor-
age, and other cutting-edge methods of generating
electrical and thermal energy are planned.

Beyond its technological advancements, the project is
also designed as an educational and research

Concept for the Green Quarter of Coal Mine “Rozbark” — visualization. Source: https://zielonykwartal.pl/zielony-kwartal (access date
1.05.2025)
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platform to promote and expand environmental
awareness. Educational workshops will be organized
for children, youth, and adults, demonstrating energy
production from biogas and highlighting the energy
potential of municipal waste. As part of these activi-
ties, children will have the opportunity to observe a
biogas installation in operation and gain a deeper
understanding of the critical role of waste segrega-
tion in environmental protection. Additionally, the
RES infrastructure will serve as a research model,
offering practical insights into various energy genera-
tion and storage technologies [15, 22].

* Training and Accommodation Centre — Green
Transformation

The redevelopment and expansion project of the
training and accommodation facility has been con-
ceived with the aim of transforming it into a multi-
functional complex, integrating lodging, gastronomy,
social-educational, and sports functions, along with
the development of the surrounding area. As part of
this initiative, the adjacent space will also be adapted,
including the construction of an outdoor water play-
ground, which will serve as a natural extension of the
building’s indoor facilities.

The overarching goal of this initiative is to establish a
contemporary infrastructure that will facilitate the
operations of a day-support centre for children, youth,
and families, incorporating educational and social ini-
tiatives. The newly developed space will be made acces-
sible to students, cultural institutions, non-governmen-
tal organisations, and entrepreneurs, providing a
diverse range of facilities. Beneficiaries will have access
to climbing infrastructure, outdoor sports facilities, and
a newly constructed swimming pool, which is an inte-
gral component of the project [15,23].

* Social-Educational Activity Centre

The project involves the construction of a Socio-
Educational Activity Centre. with a focus on the
restoration of the historic mining bathhouse on
Kilara Streetand the redevelopment of 0.49 hectares
of post-industrial land. The renovated facility will
accommodate a range of functions, including gastro-
nomic, socio-educational, commercial, and sanitary
activities, integrating diverse community-oriented
services. A key component of this initiative is the
establishment of the Rozbark Initiatives Centre,
which will include:

— Szynk Klubu Rozbarskiego — a traditional social
space,
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— Izba Rozbarska — a recreated living space reflecting
the historical atmosphere of the Rozbark district,

— Izba Tradycji i NowoczesnoSci — an exhibition area
bridging regional history with modern innovations.

The surrounding area will be transformed into a
recreational and socio-cultural activity zone,
designed to host local events, festivals, and the annu-
al Rozbark Days. This space will also serve as an edu-
cational hub, fostering local identity and heritage
preservation, while promoting community engage-
ment and cultural continuity [15,22].

* Ecological housing estate for senior citizens

As part of the ongoing redevelopment of post-mining
areas, plans include the new construction of a senior
housing community fully powered by renewable ener-
gy sourced from local resources. The residential units
will be designated for long-term rental for individuals
aged 60 and above, with a closed-loop energy and
water system ensuring low maintenance costs, there-
by enhancing the investment’s overall attractiveness.

This initiative aims not only to promote sustainable
environmental solutions but also to provide comfort-
able and secure living conditions for senior residents.
By integrating advanced ecological technologies, the
project seeks to establish a model for energy-efficient
and socially inclusive urban development, demon-
strating the potential of post-industrial land repur-
posing for future-oriented housing solutions.
[22,23,27].

The Green Quarter KWK “Rozbark” concept has
received the approval of Bytom’s local authorities,
who support the integration of private and public
capital in the project. Additionally, in November
2023, the Marshal’s Office of the Silesian
Voivodeship granted financial support of 34.5 million
PLN from the Just Transition Fund to implement five
key investment initiatives [15,22,23].

The Green Quarter KWK “Rozbark” project exem-
plifies an innovative approach to post-mining land
revitalization, integrating environmental sustainabili-
ty with local community needs. The first phase of the
investment is scheduled for 2024-2025, marking a sig-
nificant step toward sustainable urbanization and
post-industrial renewal. By replacing former coal
mining sites with renewable energy production facili-
ties, the project directly responds to contemporary
social and environmental challenges. Through the
application of advanced technologies, the city of
Bytom is actively addressing the demands of
the energy transition, reducing greenhouse gas
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emissions, and enhancing climate adaptation strate-
gies. This initiative is a new direction for transform-
ing industrial heritage into a future-oriented, sustain-
able urban environment.

4.3. City spatial
“ROZBARK”area

Simultaneously with efforts aimed at acquiring the
land of decommissioned of Coal Mine “Rozbark”,
the city of Bytom initiated work on amending plan-
ning regulations. In 2011, the City Council adopted a
study on spatial conditions and development direc-
tions. The post-mining areas along Chorzowska
Street and Wojciech Kilar Street were designated as
commercial service areas (U1), encompassing trade,
non-production services, gastronomy, and collective
housing. The goal of regulation was to enrich the cul-
tural, educational, office and administrative offer of
the city. Plans included the establishment of a chore-
ography and ballet center, as well as institutions inte-
grating cultural and higher education functions [51]

policy of coal mine

The Local Spatial Development Plan for the post-
mining area has further specified the provisions of
the study [52]. The land of the decommissioned min-
ing facility was divided into three zones. The first of
these includedormer mine buildings on Chorzowska
Street, wchich was designated for the development of
cultural services (UK), including concert halls, cine-
mas, a dance school, cultural centres, art galleries
and artistic and entertainment services. Moreover,
the zone encompassed public spaces, such as a city
square and accessible green areas, herein referred to
as an “urban garden”. The central part of the site was
allocated for the development of hotels and gastron-
omy (UM), while the area of the former storage yards
and railway tracks was designated for the construc-
tion of service buildings, including office and admin-
istrative buildings, retail establishments, and craft
service facilities. Throughout the entire post-mining
area, the local spatial development plan allowed for
the construction of sports facilities. The document
also defined a new transportation network with
accompanying greenery and the location of an under-
ground parking facility [52].

The recent amendment to the Act on Spatial
Planning, effective from 2024, has introduced new
regulations in Poland. The amendment requires all
municipalities to replace their existing study of spa-
tial conditions and development directions with gen-
eral plans and to develop a municipal development
strategy [53]. This provides an opportunity to intro-

duce necessary changes to local regulations, thereby
supporting the execution of policies that are oriented
towards the ecological and social development of
urban space.

5. PRESENT LAND USE

By December 2024, 19.7% of the land of the decom-
missioned of Coal Mine “Rozbark” located along
Chorzowska Street had been redeveloped. The pre-
dominant function of the area consists of service
facilities (educational, cultural, sports, and recre-
ational), which, together with transportation and
investment areas, cover 2.9 hectares of this site
(Fig. 8).

Despite the systematic renovation of the mining build-
ings has been ongoing for over 21 years, approximately
32,8% of the area remains undeveloped. The opportu-
nity to transform them is further projects responding to
the contemporary needs of the city and its inhabitants.

Nowadays, intensive construction work is underway
on the post-mining areas as part of the implementa-
tion of the Green Quarter of KWK “Rozbark”
(4.9 hectares). This project responds to contempo-
rary challenges, such as the need to reduce green-
house gas emissions and adapt to climate change.
Through the use of modern technologies and the
development of energy infrastructure, including pho-
tovoltaic panels and biogas installations, the former
mining site is not only being revitalized but also
becoming a symbol of energy transformation in the
region.

The project is based on the principles of sustainable
urban development, supporting a balance between
the environment, economy, and society. By restoring
the use of degraded areas, the investment mitigates
the negative impact of human activity on the envi-
ronment while simultaneously generating new jobs
and creating educational and social spaces.
Moreover, integrating energy infrastructure with
educational and recreational areas enables Bytom’s
residents to better understand the benefits of the
green transition, fostering ecological awareness and
local engagement.

Transforming the post-mining site into a renewable
energy hub also reflects a commitment to the region’s
future — laying the foundation for a low-emission
economy, promoting innovative ecological technolo-
gies, and ensuring high-quality living conditions for
present and future generations. This investment
makes Bytom a leader in the transition from a mining
heritage to an environmentally sustainable future.
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Legenda: M2 area for multi-family development
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UK area of culfural services development Uz area of health services development

UM area for the hotel and restaurant industry IP area of greenery

UU  area of services development PS area of warehouse ond storage development
UP  area of public services development KDIZ [ KDL roads (collector roads, local roads)

A - section of the study on conditions and directions of spatial development
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Figure 7.

City’s spatial policy of the Municipality of Bytom towards the post-mining areas of the former Coal Mine ‘Rozbark’. Source: Uchwala
nr XV1/204/11 Rady Miejskiej w Bytomiu z dnia 24 sierpnia 2011 r [Resolution No. XVI/204/11 of the Bytom City Council of 24 August],
Uchwala nr XXVIII/418/12 Rady Miejskiej w Byto-miu z dnia 25 kwietnia 2012 r. [Resolution no. XXVIII/418/12 of the Bytom City
Council of 25 April 2012]
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Land use of the site of the decommissioned Coal Mine “Rozbark” in December 2024. Source: Author’s study

6. DISCUSSION OF
RESULTS

The restructuring of the Coal Mine “Rozbark” initi-
ated the gradual closure of the facility and the search
for new ways to redevelop its land. The transforma-
tion of post-mining areas has been ongoing for over
21 years and remains unfinished (Fig. 9, Fig 10.).

RESEARCH

Following the decision to part-close the mine, mea-
sures were implemented to ensure the viability of the
operations and to mitigate any undesirable socio-eco-
nomic impacts. These measures were very general
and based on the geological and mining conditions
present at the mine at the time and the legal condi-
tions [42].

Parallel to the decommissioning process led by
SRK S.A., the Bytom City Office has been consider-
ing future direction of redevelopment for the post-
mining areas. The initial proposals were comprehen-
sive, encompassing the area between Chorzowska
Street and Lagiewnicka Street. These plans outlined
a long-term vision for repurposing the closed mining
facility and and supported the processing of planning
documents (Study of Conditions and Directions of
Spatial Development and the Local Spatial
Development Plan).

At the same time, municipal authorities made efforts
to acquire part of the post-mining land, attract pri-
vate investors, and secure additional funding, includ-
ing resources from the Regional Operational
Program of the Silesian Voivodeship. As the munici-
pality assumed ownership of the area and external

partners withdrew, local authorities have decided to
adapt the guildhall and administration building for
Dance and Movement Theatre “Rozbark”.

The lack of funds to continue the initially planned
redevelopment activities led to a prolonged period of
neglect and underutilization of the post-mining site.
As a consequence, the technical condition of the
remaining cultural heritage structures deteriorated
over time, ultimately resulting in their irreversible
loss. This situation highlights the critical importance
of securing timely and sufficient funding for safe-
guarding industrial heritage during transformation
processes.

Subsequently, the persistent funding gap necessitated
a revision of the initial investment strategy, shifting it
toward solutions that would enable the acquisition of
external funding for the restructuring of post-mining
facilities. The newly adopted strategy focused on
repurposing the buildings and surrounding land for
sports and recreational purposes, thereby transform-
ing the former industrial site into a new cultural and
leisure hub for the city.

At the same time, these interventions introduced new
nodes of activity within the Rozbark district. By
strategically repurposing selected areas, the city was
able to counteract further degradation of the neigh-
borhood and initiate a polycentric development poli-
cy, aimed at enhancing accessibility to urban func-
tions beyond the historical center. This approach also
expanded the citys recreational offerings, promoting
social inclusion and improving the quality of life in
formerly neglected urban quarters.
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Figure 9.
Transformation process of Coal Mine “Rozbark”. Author’s study

These successful initiatives increased the economic
and symbolic value of the site, attracting additional
investment and laying the groundwork for broader
redevelopment efforts. Furthermore, the rising soci-
etal awareness of climate change adaptation — com-
bined with the availability of Just Transition Fund
resources — enabled local authorities to reassess the
potential of post-mining land through a contempo-
rary, sustainability-focused lens. As of today, con-
struction is underway on the site of the former Coal
Mine “Rozbark”coal mine, aimed at establishing a
self-sufficient energy transformation hub — the Green

28 ARCHITECTURE
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Quarter KWK Rozbark. This landmark initiative
marks a major step toward sustainable development,
uniquely converting a former coal extraction zone
into a renewable energy production landscape. By
harnessing wind, solar, water, biogas, and hydrogen
energy sources, the transformation reflects a para-
digm shift — from a fossil fuel-dependent economy to
one driven by sustainable, green energy. The project
not only aligns with national and EU climate goals,
but also offers an innovative model for the adaptive
reuse of post-industrial territories.

Nevertheless, analysis of the transformation process at
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o s o

A - construction of the Climbing and Strength Sports Centre (2020)
B - Climbing and Strength Sports Centre after opening (2023, 2024)

Figure 10.
Climbing and Strength Sports Centre. Source: Author’s study
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Coal Mine “Rozbark” revealed certain urban integra-
tion challenges. Despite the initial concept envisioning
a cohesive urban and architectural layout that would
integrate the former mine site with the surrounding
city fabric, subsequent investments adopted a frag-
mented, point-based approach. These were limited to
the adaptive reuse of selected structures — primarily
the former boiler house — and adjacent parcels of land.

Although these developments successfully created
new public, cultural, and sports spaces that have
strengthened social ties and fostered local identity,
their spatial isolation from the broader urban struc-
ture undermines their long-term integration.
Surrounded by industrial remnants, railway infra-
structure, and a major traffic artery, these areas now
function as “urban islands”, disconnected from
Bytom’s main spatial network.

Despite these challenges, the ongoing redevelopment
holds substantial potential for spatial reintegration.
By transforming the previously enclosed site into an
open, multifunctional urban area with recreational,
residential, and service-oriented uses, the city has the
opportunity to reconnect disjointed zones and
restore spatial continuity. This process would not
only revitalize degraded land but also contribute to
urban cohesion, resilience, and inclusive develop-
ment in post-industrial Bytom.

7. CONCLUSIONS

The adaptation of post-mining areas aligns with a
broader European trend of transforming post-indus-
trial spaces in accordance with the principles of sus-
tainable development. Sustainable development,
understood as meeting present needs without com-
promising the ability of future generations to meet
theirs, integrates environmental protection, social
inclusion, and economic growth. It serves as a frame-
work to ensure that urban transformations foster
long-term ecological balance, social equity, and eco-
nomic viability. In this context, green technologies —
including renewable energy systems, energy-efficient
infrastructure, and smart resource management —
play a pivotal role by reducing environmental impact
and enhancing the resilience of revitalized spaces.

Modern revitalization efforts aim to integrate energy
production, education, and social functions, creating
new urban models based on self-sufficiency and cli-
mate resilience. The lessons learned from the revital-
ization of the former Coal Mine “Rozbark” in Bytom
highlight several key principles essential for effective
transformation.

First, a stable, diversified financing foundation is cru-
cial for successful redevelopment. The Coal Mine
“Rozbark” case demonstrates that a lack of continu-
ous and reliable funding can halt investments, reduce
the scope of originally planned activities, and, in
extreme cases, lead to the irreversible loss of valuable
cultural heritage. When funding ceased, the site
remained unused for an extended period, resulting in
the deterioration of structures and the loss of unique
historical assets.

Securing funds from multiple sources — public funds
(such as the Just Transition Fund, national and
regional resources), private investments, and munici-
pal support — is vital to initiate and sustain the trans-
formation process. Without guaranteed financial
backing, the implementation of redevelopment
stages becomes practically impossible, often resulting
in abandonment or forced changes in strategy, delays,
or project discontinuation.

Secondly, the transformation process should be
phased and adaptable to changing external condi-
tions. Revitalization projects often span many years
and are influenced by economic fluctuations, real
estate market dynamics, availability of EU funds,
technological innovations, and social preferences.
Therefore, planning documents such as the Spatial
Development Conditions and Directions Study and
local development plans must include flexible, sce-
nario-based provisions that allow strategies to be
adjusted to current realities.

Thirdly, new investments must be integrated with the
existing urban fabric and designed as multifunctional
projects grounded in sustainable development princi-
ples. The Coal Mine “Rozbark” example revealed a
critical problem of isolating completed structures
from the broader urban context — investments were
often isolated points lacking spatial and functional
integration. To avoid such issues, a comprehensive
urban plan covering the entire transformation area
should be developed and consistently implemented,
aligning with investors’ objectives and local commu-
nity needs.

The redevelopment of post-mining areas should pro-
mote connectivity rather than fragmentation of urban
spaces through functional, communicative, and social
links. This is especially important for large post-min-
ing sites located in city centers or near dense residen-
tial and service areas, where new uses can significant-
ly impact urban balance and residents’ quality of life.
Research indicates that multifunctional planning,
incorporating residential, service, social, educational,
recreational, and energy uses, is key to maximizing
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the potential of such sites. This approach fosters sus-
tainable development of the entire area, enhances its
investment attractiveness, improves spatial cohesion,
and delivers diverse social, economic, and environ-
mental benefits.

Another critical element of successful post-mining
transformation is the preservation and active use of
industrial heritage. Rather than demolishing former
mining facilities, adaptive reuse for cultural, educa-
tional, tourism, or service functions should be pro-
moted. This not only preserves tangible industrial his-
tory but also strengthens local identity, increases spa-
tial attractiveness, and lends a unique, authentic
character to the area.

The transformation of Coal Mine “Rozbark”is a
notable example of this approach. Despite initial
financial difficulties and fragmented redevelopment,
local authorities succeeded in rescuing and adapting
key mining heritage elements for new social and cul-
tural functions. Notably, the former miners’ changing
house and administrative building were converted
into the “Rozbark”Dance and Movement Theater —
a cultural institution of regional importance attract-
ing residents and visitors alike.

Studies show that preserving mining heritage often
not only determines but also initiates the revitaliza-
tion process of post-mining sites. At Coal Mine
“Rozbark”, the decision to protect and utilize build-
ings listed as historic monuments became a starting
point for further revitalization and investment activi-
ties. This included converting the old boiler house
into the modern “Skarpa”Climbing and Strength
Sports Center, and, in the final stage, constructing a
multifunctional complex focused on renewable ener-
gy production and education — the Green District of
KWK “Rozbark”.

Heritage protection encompasses not only the physi-
cal preservation of architectural objects but also the
nurturing of intangible values — the memories of
mining communities, their identity, traditions, and
way of life. Incorporating these elements into trans-
formation processes enriches the cultural dimension
of investments and enhances the chances of embed-
ding new functions firmly within the social conscious-
ness and urban space.

Finally, the transformation of post-mining areas
should be a participatory process, actively involving
local communities at every stage — from planning,
through implementation, to management of newly cre-
ated spaces. Engaging residents through social consul-
tations, participatory budgets and public debates is
essential for the success of redevelopment initiatives.

3/2025

Such involvement yields multifaceted benefits: it
increases social acceptance of changes, reducing the
risk of conflicts or resistance; enables better align-
ment of planned functions with actual community
needs, boosting utility and effectiveness; and
strengthens residents’ sense of agency, belonging,
and shared responsibility for the urban environment.

Importantly, participation should not be a one-off
activity but a continuous dialogue between adminis-
tration and communities, allowing flexible respons-
es to evolving needs and challenges. Well-designed
participatory processes can also stimulate social
activation in degraded areas, attracting grassroots
initiatives, micro-enterprises, and educational or
cultural activities.

In the case of Coal Mine “Rozbark,”participatory
elements — such as establishing a cultural institu-
tion open to local activities and implementing pro-
jects financed by participatory budgets (e.g., the
“Gryfny’playground) - positively influenced the
perception of the transformation among residents.
This demonstrates that active community engage-
ment not only improves the quality of planning and
implementation but also ensures the social and
long-term sustainability of redevelopment efforts.

The transformation of post-mining areas is not mere-
ly a technical change of spatial functions but a com-
plex social, economic, and cultural process shaping
the future of entire districts and cities. The Coal
Mine “Rozbark”case illustrates that success requires
combining a long-term vision with flexibility, heritage
protection with innovation, and spatial planning with
community engagement.

Sustainable development and green technologies
must be central to such transformations, as they
ensure that revitalized areas contribute to climate
mitigation, resource efficiency, and social inclusion.
Incorporating renewable energy systems, energy-effi-
cient infrastructure, and sustainable mobility within
redevelopment projects enhances environmental per-
formance while fostering economic resilience and
social wellbeing.

Creating a model for transformation that integrates
financing, urban planning, heritage conservation, and
sustainability principles should become the standard
for all post-mining regions in Poland and beyond.
Only through this integrated approach will it be pos-
sible not only to revitalize degraded spaces but also to
fully integrate them into modern, green, and inclusive
cities of the future.
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