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Case study

Evolution of innovative strategiesin the revitalization
of post-industrial sites: A case study
of the military aviation plant (WZL-4)

Jerzy Roston', Dominik Metelski>

Abstract: This article explores the transformation of demolition and revitalization practices over the past
two decades, using the 2008 redevelopment of the Military Aviation Plant No. 4 (WZL-4) in Warsaw,
Poland, as a pivotal case study. At the time, the project stood out for its forward-thinking approaches
to stakeholder governance, waste management, and infrastructural integration, setting benchmarks for
post-industrial redevelopment in Central Europe. This paper analyzes the WZL-4 revitalization in the context
of its era — highlighting practices that were considered innovative at the time and remain relevant today —
while contrasting them with contemporary strategies employed up to 2025. Drawing upon a comparative
methodology and current scientific literature, the study identifies trends, innovations, and persistent
challenges in the field of demolition and brownfield regeneration. It highlights key technological, procedural,
and managerial advancements including BIM-based project coordination, risk-informed planning, smart
monitoring, and circular economy integration. The paper contributes a dual-perspective evaluation: both
retrospective and forward-looking, offering insight into how best practices have evolved and providing
a roadmap for future sustainable urban redevelopment projects grounded in systemic innovation.
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1. Introduction

The revitalization of post-industrial and post-military areas represents a significant challenge
and opportunity for contemporary urban planning. Cities worldwide increasingly recognize the
importance of redeveloping these degraded sites as part of broader sustainable urban strategies,
providing new possibilities for urban growth, economic development, and environmental
restoration [1-5]. Former industrial and military sites are often characterized by extensive
environmental contamination, obsolete infrastructure, and fragmented land ownership, necessi-
tating complex, multidisciplinary approaches to remediation and redevelopment [6—8]. These
areas frequently require significant investments and innovative solutions, particularly given the
potential risks to public health and environmental integrity posed by contaminants such as
heavy metals, hydrocarbons, and hazardous chemicals.

Over the past two decades, revitalization strategies have evolved considerably, influenced
by technological advancements, regulatory developments, and growing societal expectations re-
garding sustainability and heritage conservation. Successful revitalization projects increasingly
require careful planning, use of acknowledged management methodologies [9-12], and diligent
market & environment studies [13—16]. These projects also underscore the importance of
a balanced approach that integrates historic preservation with modern urban needs, emphasizing
cultural heritage as a crucial factor in ensuring community acceptance and long-term project
sustainability [17-20].

The case of Military Aviation Plant No. 4 (WZL-4) provides an exemplary model for analyz-
ing innovative revitalization strategies for post-industrial objects across this time frame. The site,
historically significant due to its military-industrial background, faced substantial environmen-
tal and structural challenges. This study explores how adopting best practices in demolition and
waste management, incorporating advanced technologies, and employing detailed environmen-
tal and structural assessments contributed to successful site revitalization in 2008. Furthermore,
the WZL-4 project exemplifies how effective management strategies — many of which remain
relevant today — can achieve positive outcomes while minimizing potential hazards.

By examining the evolution of demolition and revitalization practices since 2008, this
paper aims to provide valuable insights for current and future urban regeneration efforts. It
highlights the progression from early innovations, as exemplified by WZL-4, to the cutting-edge
techniques and strategic approaches, both in development and employed in contemporary
projects, offering a comprehensive perspective on the field’s ongoing transformation.

2. The WZL-4 military aviation plant

The Military Aviation Plant No. 4 (WZL-4), located in Warsaw, Poland, was historically
akey facility dedicated to aircraft maintenance and military aviation support. As part of Poland’s
Cold War-era military-industrial complex, the site housed numerous heavy-duty structures,
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technical workshops, and specialized equipment installations. Following the end of military
operations and strategic reforms in national defense infrastructure, the WZL-4 area became
a brownfield site, marked by partial abandonment and infrastructural degradation (Fig. 1).

e

-

Fig. 1. WZL-4 degradation

The site encompassed multiple hectares of land, including buildings made from reinforced
concrete, steel structures, and service bunkers. Decades of military-industrial activity con-
tributed to severe soil and groundwater contamination, particularly from petroleum derivatives,
solvents, and heavy metals. Legacy hazards included residual asbestos in building insulation
and unexploded ordnance risk in isolated zones. A detailed environmental assessment revealed
elevated levels of hydrocarbons and chlorinated compounds in certain groundwater samples.

Urban development pressures, including housing demand and the proximity of the site
to key transit corridors, triggered interest in redevelopment. WZL-4 was designated for
phased demolition and revitalization, with the goal of transforming it into a mixed-use district
incorporating residential, commercial, and public spaces (Fig. 2).
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Legend:
1. Fortifications of Fort Bema
2. “Parkowo-Leéne” Housing Estate
3. Location of the Estate on Osmanczyka Street
4. Moat and Water Bike Dock
5. Elements of Small Architecture and Playground
6. Bicycle and Walking Paths
7. Sports Facilities: BOPN
8. Planted Trees and Shrubs
9. Modemized WZL-4 Facilities
10. Parking for 1600 Vehicles
11. Water-Sanitary Installations
12. Service Facilities
13. 57 and S8 Routes

Fig. 2. Urban development plan for Fort Bema Park and Residential Complex, highlighting important
installations and facilities from the perspective of the completed revitalization [5]

The redevelopment vision emphasized compatibility with local urban plans, integration
with transport systems, and adherence to sustainability goals. Legal and procedural complexity
formed a major component of the project. The ownership status of several parcels was
ambiguous, requiring detailed cadastral and archival investigation. Environmental clearance
and permitting procedures were guided by national law and EU directives, notably the Waste
Framework Directive and Environmental Impact Assessment regulations. Stakeholders included
municipal authorities, environmental agencies, military representatives, private contractors,
and local communities.

The project’s early stages involved extensive site surveys, geotechnical assessments, and
the mapping of underground infrastructure. Risk-informed planning was embedded from the
outset, incorporating simulation-based environmental risk projections and contingency designs.
This preparatory work provided the basis for implementing innovative demolition strategies
and advanced waste management practices, many of which were ahead of their time in 2008
and would still be considered progressive by today’s standards.
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The WZL-4 revitalization initiative was connected to the broader Fort Bema investment [5].
It was characterized by a broad, multi-actor partnership framework. The project was initiated
by the Bemowo Municipality in collaboration with state-owned enterprises such as WZL-4
and private development companies. The establishment of the special purpose vehicle KR-
WZLN ensured effective management of the project at every stage, streamlining coordination
among public and private actors (which is not an easy task on Polish construction market [21]).

A key achievement of the public-private partnership model was the streamlining of
administrative processes. The collaborative approach facilitated quicker decision-making and
eliminated unnecessary bureaucratic barriers, significantly increasing the overall efficiency of
the investment process. Many of these partnership-based governance principles continue to
influence modern revitalization efforts.

Sustainability principles were central to the project’s philosophy. Efforts focused on
revitalizing the natural environment of the degraded area and increasing biologically active
surfaces, which enhanced both aesthetics and biodiversity within the site. Additionally,
community engagement was prioritized. The partnership model enabled local community
involvement in decision-making processes, resulting in greater acceptance of the project by
residents and an improved quality of life — an approach that aligns closely with today’s emphasis
on social sustainability.

The project employed innovative management methods through partnerships with academic
institutions, allowing for the implementation of best practices in construction project manage-
ment. Infrastructure modernization was another major outcome, including the replacement of
worn-out facilities, improved transportation links, and enhanced public transport accessibility —
all of which contributed to a better quality of life for local residents.

Financial innovation played a crucial role in the project’s viability. A blended financing
strategy was adopted, combining public guarantees with private investment commitments. This
allowed WZL-4 to use revenues from the residential component of the development to offset
its debt obligations while facilitating the construction of a jet engine test facility. This approach
proved particularly valuable at a time when securing traditional bank financing was difficult —
a model still referenced in modern PPP schemes.

Significant safety improvements were also achieved through the elimination of dangerous
railway crossings and the construction of new transport solutions, such as flyovers, which
greatly enhanced safety for local residents and reduced accident risks.

The project’s innovative approach and successful execution were recognized through
multiple awards, including “Construction of the Year” accolades and acknowledgments
from various engineering associations. These honors highlighted the project’s excellence in
management, innovation, and execution, further establishing WZL-4 as a model for future
post-industrial revitalization efforts and a valuable historical benchmark for analyzing the
evolution of the field over the past two decades.
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3. Demolition process of the WZL.-4 site

3.1. Regulatory framework and initial preparations

The demolition of the WZL-4 site was initiated in the context of the planned construction
of the S-8 expressway, which required the expropriation and redevelopment of a portion of
the property. A detailed inventory was conducted to document the underground infrastructure,
above-ground buildings, and technical equipment slated for removal.

According to Article 32 of the Polish Building Law of July 7, 1994 (Journal of Laws
2006, item 1118), in addition to a demolition design, the following were required to obtain
a demolition permit:

1. Conducting an environmental impact assessment (EIA) procedure as required by
environmental protection regulations.
2. Obtaining all necessary permits, approvals, or opinions from relevant authorities.

Regarding point 1: The environmental impact assessment procedure applied to particularly
burdensome industrial facilities.

Regarding point 2: This requirement referred to the Waste Act of 2006, which stipulated
that for demolition works generating waste, in accordance with the applicable law at the time,
the waste producer was "obliged to obtain a decision approving a hazardous waste management
program if they produced more than 0.1 Mg of hazardous waste annually." 1 megagram is
equivalent to 1 metric ton. It is the standard SI (International System of Units) term used in
legal and technical documents in Poland and the EU for large quantities of mass.

Although WZL-4 was not classified as a "particularly burdensome" plant requiring a full
environmental impact assessment, waste management regulations were fully applicable.
According to the Waste Act of 2006 and Article 180a of the Environmental Protection Law,
demolition activities that generated hazardous waste above 1 Mg/year or other waste above
5,000 Mg/year required a formal permit. As projected waste volumes exceeded these thresholds,
the contractor Radex S.A. — selected through a Ministry of Defense procurement process —
secured a hazardous waste management program approval from the Marshal of the Mazowieckie
Voivodeship.

3.2. Scope of demolition

The expressway project required the demolition of 13 structures, including:

Perimeter fences, roads, and paved yards.

Building 2: Carpentry workshop and vocational school gym.
Building 28: Engine conservation and packaging hall.
Building 17: Welding shop and defect isolation room.
Building 24: Aircraft engine warehouse and repair hall.
Building 25: Engine test stand facility (Fig. 3).

Building 26: Collector test hall.

NonAE R =
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8. Building 26a: Acoustic shielding structure.
9. Building 27: Gas reduction station.
10. Facility 48: Engine test exhaust outlet.
11. Garage buildings 45A, 45B, 45C.
12. Guard posts (elements of fencing).
13. Storage yard with a covered reinforced concrete bay.

Fig. 3. Engine test stand facility

3.3. Waste management program

A detailed “Hazardous Waste Management Program” was prepared (in accordance with
the requirements of Article 20 of the Waste Act in force at that time), covering:

— A full balance of all waste streams, distinguishing hazardous from non- hazardous.
— Projected annual quantities for each waste type.

— Demolition methods aimed at minimizing waste and environmental impacts.

— Specific waste handling, recycling, and disposal procedures.

Additionally, supporting documentation and site investigations were prepared. Key docu-
ments included:

— Cost Calculation for Building Demolition at WZL-4 (by an Expert Building Consultancy
Agency — Agencja Doradztwa Ekspertyz Budowlanych).
— Demolition Design (by Jarostaw Olszewski M.Sc., Eng.), comprising:

* Building inventory with photographic documentation.
* Technical description and demolition sequence.
* Waste management and safety plans.

» Layout drawings for site operations and waste container placement.
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According to the demolition plan, site investigations focused on several important aspects.
Identifying floor sumps that had collected contaminants. Mapping areas of potential chemical
contamination. Inspecting for asbestos- containing materials. Reviewing areas of past material
unloading and soil contamination. Assessing sump maintenance and pre-treatment of effluents.

Laboratory analyses conducted by the Regional Environmental Inspectorate confirmed
that no contamination levels exceeded regulatory thresholds (per the 2005 Regulation on
Waste Disposal Criteria). These findings informed the waste separation plan and optimized the
demolition workflow to prioritize hazardous waste removal and maximize material recovery.

1. The demolition sequence included:

. Dismantling technological equipment (by the investor).

. Dry removal of floor contaminants in industrial spaces.

. Extraction and secure disposal of hazardous materials.

. Dismantling underground networks.

. Staged building demolition following a predefined sequence.
. Designated zones for:

N O\ R W

a. Hazardous waste containers.
b. Sorting recyclable waste.
c. Non-recyclable waste collection.
8. Use of standard waste classification codes (per the EU Waste Catalogue).

A detailed forecasting of waste streams guided the Waste Management Program. The
assessment covered both hazardous and non-hazardous categories.

— Hazardous waste: 35 Mg, including sludge, asbestos, tar products, and mercury-bearing
materials.
— Non-hazardous waste: Over 26,000 Mg, including concrete rubble, brick rubble, road
reconstruction waste, metals, wood, glass, and plastics.
This transparent and verifiable waste inventory supported logistical planning and enabled
material recovery in line with circular economy principles.

4. Framework for innovation in demolition and revitalization

Innovation in the field of demolition and urban revitalization has evolved substantially since
the time of the WZL-4 project in 2008. The WZL-4 project itself demonstrated forward-thinking
strategies that were considered highly advanced at the time — many of which continue to serve
as a foundation for today’s best practices. This chapter examines both the innovations applied
during the WZL-4 demolition and the contemporary advancements that have since transformed
the discipline.

Innovation in the context of urban redevelopment encompasses new methods, tools, and
approaches aimed at increasing efficiency, sustainability, and resilience across all project
phases [22,23]. In the case of WZL-4, innovation was integrated across technical, procedural,
and social dimensions, with a focus on minimizing environmental impact and enhancing
project transparency.
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4.1. Selective demolition and material recovery

One of the key innovations at WZL-4 was the emphasis on selective demolition. Rather
than relying on traditional mechanical methods that result in mixed waste streams, the project
incorporated staged dismantling processes that allowed for the segregation of valuable materials
such as metals, wood, and clean concrete. This approach improved worker safety, reduced dust
emissions, and maximized material recovery — principles that align well with today’s circular
economy strategies.

Since 2008, selective demolition has further advanced with the use of laser scanning and
3D modeling technologies. These tools allow for precise planning of dismantling sequences,
minimizing structural risks and enabling better reuse of recovered materials. The integration
of Building Information Modeling (BIM) with these scanning methods has made selective
demolition both more efficient and more sustainable in modern projects (Fig. 4) [24,25].
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Fig. 4. The flowchart of smart building demolition and CDWM with Image-to- BIM [24]

The WZL-4 demolition process was supported by thorough site investigations and contami-
nation assessments, ensuring that hazardous materials were identified and safely removed. This
early focus on environmental stewardship was ahead of its time and anticipated later trends
toward integrated remediation.

Contemporary projects now employ advanced in-situ remediation techniques such as
chemical oxidation, soil vapor extraction, and bioremediation to treat contaminated soils and
groundwater directly on site. These methods reduce the need for large-scale excavation and
off-site transport, resulting in lower carbon footprints and faster project timelines [26].

4.2. Digital tools and data integration

Digital tools can also play a pivotal role in demolition works. Building Information
Modeling (BIM) can be used to integrate structural data, contamination zones, and service
infrastructure, facilitating coordinated planning [27]. Risk analysis simulations — based on
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Monte Carlo methods and scenario modeling — allow the project team to evaluate different
intervention strategies and their potential outcomes [28]. A sample of a risk register and
analysis for demolition works is presented in Fig. 5.
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Fig. 5. Sample risk register and analysis fragments

The growing complexity of demolition and construction projects has elevated the need
for structured, data-informed decision-making systems. Modern approaches now frequently
employ Multi-Criteria Decision Analysis (MCDA), which allows planners to integrate a wide
array of quantitative and qualitative factors — ranging from environmental impacts to economic
efficiency and social acceptance — into a unified evaluative framework. MCDA has proven
effective in identifying optimal locations for construction and demolition waste (CDW)
facilities, balancing logistical, environmental, and regulatory considerations. Some of the
most recent publications propose a comprehensive MCDA framework tailored to urban CDW
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management, highlighting the scalability of such methods even in resource-constrained cities
like Dhaka [29]. In parallel, techniques such as Analytic Hierarchy Process (AHP), fuzzy logic,
and GIS integration are being applied to evaluate trade-offs between demolition scenarios,
particularly in assessing stakeholder priorities and environmental constraints. These tools
are increasingly supported by digital platforms and BIM-integrated dashboards, enabling
real-time scenario simulations and adaptive project governance. Effective decision systems
also incorporate diversity management strategies, ensuring that stakeholder perspectives are
considered holistically. When applied rigorously, these systems transform demolition from
a reactive operational task into a forward-looking, strategic function — enhancing sustainability,
transparency, and resilience in revitalization projects [30-32].

In the case of the project described, the management emphasized waste tracking and
documentation systems. Additionally, it was established that for future projects, further
innovations may be used. QR-coded labels could be applied to major waste streams, linking
on-site materials with transport and recycling data in a centralized digital registry. Such
solutions exist nowadays and provide additional transparency, traceability, and compliance
with EU waste handling regulations [33].

4.3. Smart monitoring and real-time control

The WZL-4 project highlighted the importance of monitoring environmental impacts,
although the tools available in 2008 were relatively limited. Today’s projects employ smart
monitoring systems, including drone-based images and models (Fig. 6), thermal imaging, and
sensor arrays for progress monitoring, and detecting airborne particulates and noise levels.
These systems enabled early detection of issues and supported evidence-based reporting to
regulatory bodies and community stakeholders [34,35].

Fig. 6. Orthophoto mosaics and 3D models showcasing progress of works [35]
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4.4. Adaptive and agile project management

The WZL-4 demolition process demonstrated early examples of adaptive project manage-
ment, with modular work stages and feedback loops that allowed for responsive adjustments
based on site conditions. Such an approach was particularly critical in enabling project success
within the highly challenging Polish public-private partnership (PPP) environment. The use
of adaptive project management allowed the WZL-4 team to navigate evolving regulatory
frameworks, coordinate diverse public and private interests, and maintain project momentum
despite administrative uncertainties. This flexibility proved to be a key enabler of trust among
partners and ensured that the project could deliver on its ambitious goals in a setting where
rigid, traditional project management approaches might have failed.

In modern practice, agile project management principles — originally developed in the
software industry — are being adapted for complex construction and demolition projects. This
approach promotes iterative planning, stakeholder collaboration, and flexibility, enabling
project teams to manage uncertainty and change more effectively [36].

5. Discussion and conclusions

Several principles demonstrated at WZL-4 remain cornerstones of sustainable demolition
today. The project’s focus on material recovery, risk-informed planning, and adaptive project
management continues to inform modern practice. What has changed significantly is the depth
of digital integration and the sophistication of tools available to project teams.

Over the past 17 years, the field of demolition and urban revitalization has undergone
significant transformation. The integration of advanced digital tools, such as BIM and real-
time monitoring systems, has enhanced the precision and efficiency of demolition processes.
Environmental remediation technologies have evolved, allowing for more effective in-situ
treatment of contaminants. Additionally, the rise of circular economy principles has shifted
project priorities toward maximizing material reuse and minimizing waste.

One of the most valuable lessons from WZL-4 was the importance of stakeholder-driven
governance. The project demonstrated that trust-building, transparency, and responsiveness to
community concerns can significantly enhance project outcomes and public acceptance. Today,
stakeholder engagement has become even more sophisticated, often leveraging digital partici-
pation platforms, community dashboards, and immersive visualization tools to ensure inclusive
dialogue. The Public-Private Partnership (PPP) model used in WZL-4 also remains highly
relevant, providing a framework for balancing commercial imperatives with public interest.

Looking forward, the future of demolition and urban revitalization will likely be shaped
by further integration of artificial intelligence, machine learning, and automation. Predictive
models will enable even more accurate risk assessment, schedule optimization, and resource
allocation. Advances in robotic demolition and automated material sorting are already emerging,
promising to enhance both safety and material recovery rates.

Additionally, the growing emphasis on net-zero construction and life-cycle carbon analysis
is pushing the industry to adopt even more rigorous sustainability benchmarks. Demolition
will increasingly be viewed not as an endpoint but as a critical enabler of circular, regenerative
urban development.
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As urban areas continue to evolve, the need for sustainable, efficient, and socially responsive
demolition practices will only grow. The WZL-4 experience serves as both a historical
benchmark and an ongoing source of inspiration for the next generation of revitalization
projects. The WZL-4 project offers a compelling case study for understanding the trajectory of
innovation in demolition and urban revitalization
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Ewolucja innowacyjnych strategii w rewitalizacji terenéw
poprzemystowych: Studium przypadku Wojskowych Zaktadéw
Lotniczych Nr 4

Stowa kluczowe: gospodarka cyrkularna, innowacje w rozbidrkach, partnerstwo publiczno-prywatne,
rewitalizacja miejska, zarzadzanie projektami, odzysk materiatéw

Streszczenie:

Rozbidrki obiektéw budowlanych oraz rewitalizacja terenéw poprzemystowych i powojskowych
nalezg obecnie do kluczowych zagadnien wspétczesnego planowania przestrzennego i inzynierii miej-
skiej. W warunkach coraz wigkszego zurbanizowania przestrzeni, ograniczonych zasobéw gruntéw
oraz rosnacych wymagan srodowiskowych i spotecznych, niezbedne staje si¢ wdrazanie nowoczesnych i
zréwnowazonych strategii zagospodarowania zdegradowanych obszaréw. Celem niniejszego artykulu
jest przedstawienie ewolucji strategii rozbidrkowych i rewitalizacyjnych na przestrzeni lat 2008-2025, na
przykladzie inwestycji przeprowadzonej na terenie Wojskowych Zaktadéw Lotniczych Nr 4 (WZL-4) w
Warszawie. Studium przypadku projektu zrealizowanego w 2008 roku pozwala przeanalizowac praktyki,
ktdre juz wéwczas wykazywaly cechy innowacyjnosci, a niektére z nich nadal stanowig istotny punkt
odniesienia dla wspétczesnych rozwigzan. Projekt WZL-4 obejmowatl kompleksowa rozbiérke infra-
struktury przemystowej zlokalizowanej na czesci terenu przeznaczonego pod budowe trasy ekspresowej
S8. Inwestycja charakteryzowata si¢ zastosowaniem selektywnej rozbiorki, szczegétowego planowa-
nia gospodarki odpadami, a takze adaptacyjnego podejScia do zarzadzania projektem. Wprowadzono
wdéwczas podzial prac na etapy, umozliwiajacy biezace reagowanie na zmieniajace si¢ uwarunkowania
terenowe, Srodowiskowe i formalno-prawne. Przyjeto réwniez model zarzadzania oparty na wspéipracy
z licznymi interesariuszami, co w warunkach rodzacego si¢ rynku partnerstwa publiczno-prywatnego
(PPP) w Polsce stanowito szczegdlne wyzwanie. W artykule wskazano, ze wiele z zastosowanych
w 2008 roku praktyk wyprzedzalo standardy tamtego okresu. Dotyczy to m.in. podejScia do odzy-
sku materialéw, wczesnej identyfikacji i bezpiecznego usuwania odpadéw niebezpiecznych, a takze
uwzglednienia aspektéw §rodowiskowych w planie rozbiérki. Pomimo braku szerokiego zastosowania
cyfrowych narzedzi planistycznych, projekt wyrézniat si¢ wysokim stopniem przygotowania dokumen-
tacyjnego oraz wykorzystaniem danych przestrzennych do lokalizacji konteneréw i stref roboczych.
Kolejne czgdci artykutu prezentuja, w jaki sposéb podejscie do rewitalizacji ulegto zmianie w ciagu
ostatnich 17 lat. Szczeg6lny nacisk potozono na integracje nowych technologii: modelowanie informacji
o budynku (BIM), cyfrowe systemy $ledzenia odpadéw, monitoring Srodowiskowy w czasie rzeczy-
wistym, wykorzystanie danych z czujnikéw i obrazowania dronowego. Wspoélczesne projekty coraz
czgdciej bazujag réwniez na zintegrowanych systemach wspomagania decyzji — m.in. wielokryterialnej
analizie decyzyjnej (MCDA), hierarchicznej analizie AHP czy symulacjach scenariuszowych (Monte
Carlo). Pozwalajg one zréwnowazy¢ cele Srodowiskowe, ekonomiczne i spoteczne, przy jednoczesnym
zarzadzaniu ryzykiem i niepewnoscig. Narzedzia te, zintegrowane z platformami BIM i bazami danych
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GIS, umozliwiaja opracowanie dynamicznych modeli decyzyjnych i bardziej efektywne zarzadzanie
procesem inwestycyjnym. Analizujac przypadek WZL-4 w kontekscie obecnych standardéw, autorzy
wskazujq takze na zmiany w modelach zarzadzania projektami rewitalizacyjnymi. Oprécz digitalizacji,
wspolczesne podejscia coraz czesciej czerpia z metodyk zwinnych (agile), bazujacych na iteracyjnym
planowaniu, regularnym feedbacku i zaangazowaniu interesariuszy na kazdym etapie projektu. Elementy
te pojawily si¢ w zalazkowej formie juz w 2008 roku na WZL-4 i przyczynily si¢ do sukcesu projektu
— pomimo zlozonego kontekstu formalno-prawnego oraz technicznego. Zakoriczenie artykutu stanowi
podsumowanie zmian, jakie zaszly w podejsciu do rewitalizacji terenéw poprzemystowych i wojskowych.
Wskazano kierunki dalszego rozwoju branzy, w tym automatyzacje demontazu, projektowanie z mysla
o przysztym demontazu (DfD), a takZze konieczno$¢ wiaczania narzedzi Sledzenia §ladu weglowego i
analizy cyklu zycia (LCA). Zidentyfikowano réwniez bariery implementacyjne, takie jak niski poziom
integracji technologii w sektorze MSP, ograniczony dostep do specjalistycznych danych §rodowiskowych,
a takze niewystarczajace procedury koordynacyjne na linii inwestor-gmina-spofecznos¢ lokalna. Studium
przypadku WZL-4 pokazuje, ze nawet w warunkach ograniczen technologicznych i instytucjonalnych
mozliwe jest wdrozenie rozwigzan, ktére pozostaja aktualne po kilkunastu latach. Projekt ten moze by¢
uznany za punkt odniesienia zaréwno w kontekscie dziedzictwa inzynieryjnego, jak i dla wspétczesnych
badaii nad zréwnowazong transformacja przestrzeni miejskiej.
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