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Abstract: In this article, the authors present a proposal for a set of criteria for assessing residential buildings
in terms of their level of proactivity. The criteria outlined by the authors were developed based on the
technological guidelines contained in the latest building directive (EPBD) published in April 2024, as
well as guidelines derived from the concept of sustainable construction, particularly focusing on three
aspects: environmental, social, and economic. Given the large-scale actions currently underway as part of
the so-called "Renovation Wave" program for buildings across the European Union, there is a need to define
appropriate directions and processes to achieve the intended goals. In the article, the authors define the new
concept of proactive construction and present a set of categories and criteria that should be considered when
assessing residential buildings to ensure they meet the newly established requirements for their one- or
multi-stage renovation.
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1. Introduction

In the face of growing challenges related to the climate crisis and rapid urbanization, a
key task for the construction sector is the implementation of solutions that not only minimize
negative environmental impacts but also promote long-term energy efficiency and sustainable
development [1–5]. In this context, the concept of proactive residential buildings gains
particular importance, referring to the ability of buildings to anticipate and respond to future
needs and challenges before they become critical [6–8]. A proactive approach should include
not only current resource management but also initiate modernization and technological actions
that go beyond minimum regulatory requirements.

One of the key documents that provides the legal framework and guidelines for assessing the
level of building proactiveness is the Energy Performance of Buildings Directive (EPBD) [9],
who’s latest 2024 revision emphasizes actions aimed at achieving climate neutrality by 2050.
This directive, in combination with global sustainability requirements, defines assessment
criteria that enable the evaluation of buildings’ energy efficiency and technological advancement.
It particularly highlights the need to implement smart solutions and long-term operational
planning, aimed not only at optimizing energy consumption but also at preparing buildings to
meet future requirements [10, 11].

In response to the growing challenges related to energy efficiency and the rapidly changing
needs of society, the implementation of proactive management in residential buildings is
becoming an essential element of future strategies. In this context, assessing the degree of
building proactiveness allows us to determine to what extent these facilities are capable of
anticipating and responding to future challenges such as climate change, increasing energy
consumption, or the need for modernization. Accordingly, the authors have undertaken the
development of a set of evaluation criteria for the proactiveness of residential buildings, based
on the guidelines of the Energy Performance of Buildings Directive (EPBD) [9] and the
principles of sustainable development [1, 12–15]. The aim is to create a model that supports
decision-making regarding future renovation plans for existing buildings.

2. Fundamental concepts related to proactive construction
Modern construction is facing increasing challenges related to environmental requirements,

energy efficiency, and technological innovation. As a result, concepts such as zero-emission,
circularity, smart buildings, SRI (Smart Readiness Indicator) [9,16], and the overarching notion
that brings all of these aspects together proactiveness are gaining growing importance. Each of
these terms plays a vital role in the sustainable development of the construction sector and in
creating buildings that are not only more efficient but also better prepared for future challenges.

Zero-emission in the context of construction refers to a building’s ability to generate
minimal or zero carbon dioxide (CO2) and other greenhouse gas emissions throughout its
entire life cycle [17–22]. This includes all stages – from the production of construction
materials, building design, and construction execution, through to the operation phase, future
modernization and adaptation, and finally, the building’s end-of-life phase. Achieving zero-
emission status requires the implementation of renewable energy sources such as solar or wind
energy, as well as reducing energy demand through improved thermal insulation, advanced
energy management systems, and energy-efficient technologies.
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In construction, zero-emission thus means not only minimizing emissions during building
operation, but also managing building materials in a sustainable way, taking into account their
carbon footprint. The key goal is to create structures that not only avoid contributing to CO2
emissions but can actively support their reduction, for example by generating renewable energy.

The next key concept to define is circularity [25–32]. Circularity, also referred to as the circu-
lar economy, involves designing, constructing, operating, and deconstructing buildings in a man-
ner that minimizes environmental impact through the application of circular economy principles.

Circularity necessitates a fundamental shift in how buildings are conceived and developed,
moving away from traditional linear models (produce- use-dispose) towards more sustainable
practices based on closed-loop resource flows (the 3R principle – reduce, reuse, recycle).
This approach enables a significant reduction in the use of virgin raw materials, lowers waste
generation, and decreases the overall environmental footprint of the construction sector.

The main principles of circular design in construction include:
– sustainable design: Circular buildings are designed with the goal of minimizing

environmental impact, taking into account factors such as energy efficiency, the use of
renewable energy sources, reduced water consumption, and waste minimization.

– use of recovered materials: The design of circular buildings is based on the use of
reclaimed, recycled, or sFigecondary construction materials, such as recycled wood,
reclaimed concrete, or insulation materials derived from secondary raw materials.

– modularity and disassembly: Circular buildings are designed to allow for easy disas-
sembly and reuse of individual structural elements, facilitating their reintegration into
new projects or recycling at the end of the building’s life cycle.

– longevity and adaptability: Circular buildings are intended to be durable and resistant
to aging, while also being easily adaptable to changing user needs or environmental
conditions.

– waste minimization: The design process aims to reduce construction waste through
deliberate management of building activities, the selection of low-impact materials, and
the minimization of material losses.

Modern technologies support the circular use of buildings. These include, among others:
– cool Roof technology, which minimizes roof overheating through materials with appro-

priate solar reflectance and the ability to release absorbed energy [34, 35],
– smart electrochromic windows, which can be dimmed or made fully transparent depend-

ing on needs. They help maintain a proper balance between comfort and energy savings
resulting from reduced cooling demand [36],

– smart elevators with regenerative drives, which allow the recovery of electricity during
operation to be redirected back into the building [37],

– multifunctional photocatalytic paints that support the decomposition of indoor air
pollutants [38],

– self-healing concrete containing bacteria that produce calcium carbonate to fill cracks [39].
This is particularly important due to the difficulties associated with reusing concrete.

The concept of a smart building refers to intelligent buildings that use modern digital
technologies to manage their functions in an optimal, efficient, and sustainable way [40–42].
Smart buildings utilize solutions such as energy management systems, building management
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systems (BMS), the Internet of things (IoT), and/or artificial intelligence (AI) to monitor and
optimize the consumption of energy, water, and other resources in real time. Smart buildings
respond to user needs and can automatically adjust internal conditions such as temperature,
humidity, and lighting. Moreover, they integrate with external systems, such as energy grids, to
support energy consumption management at both local and global levels. A smart building not
only ensures sustainable resource management but also increases user comfort and enhances
safety through the implementation of advanced monitoring, security, and communication
systems. This concept fits well and complements the goals of sustainable construction.

When discussing SMART buildings, it is essential to mention the smart readiness
indicator (SRI). It is a tool developed by the European Union that enables the assessment of
a building’s capability to use advanced digital technologies and automation to improve energy
efficiency, manage resources sustainably, and enhance user comfort [43]. The SRI allows for
evaluating how well a building is prepared to implement new technologies, which facilitates
better operation in the future. A high SRI level indicates that a building is more flexible and better
suited to future technological and environmental challenges – bringing it closest to the broader
concept of proactive construction. A key issue in this area is the assessment of existing buildings
that must undergo renovation (as required by the EPBD directive) in the context of implementing
new or upgrading existing technical infrastructure responsible for the SRI indicator.

Proactiveness in construction refers to an approach in which activities related to building
operation are taken before problems or threats occur, rather than in response to them. This
includes both the planning of maintenance actions and the implementation of innovations and
technologies that anticipate current user and building owner needs. Proactiveness means:

– planning maintenance and modernization in advance – instead of reacting to failures,
managers and maintenance personnel take initiatives aimed at preventing technical
problems. An example might be real-time monitoring of the building’s technical condition
and early detection of potential defects,

– preparing for future needs – proactive buildings are designed and managed with future
requirements and demands in mind, such as increasing energy efficiency standards or
changing environmental regulations. An example is the installation of infrastructure for
renewable energy sources already during construction, even if not yet required,

– Innovative initiative – proactively managed buildings implement modern technologies
and undertake actions for sustainable development that go beyond current market needs.
This includes not only upgrades but also the introduction of smart technologies that can
provide long-term benefits,

– care for future generations – such buildings are constructed using building materials and
components that can be easily recycled or reused. It is necessary to use locally available
products and apply the most ecological solutions. The implementation of such goals in
the investment process can generate new industries, such as urban mining,

– active involvement – proactive construction also aims to integrate the local community,
encourage action, and demonstrate that their voice matters and can significantly improve
living conditions. It refers to taking initiative before it becomes necessary, even going
beyond current needs.
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Proactiveness in construction enables long-term building management in a way that
minimizes the risk of problems and optimizes operation in the context of future technological
and environmental challenges.

In summary, the term proactive construction incorporates new trends and combines the
implementation of intelligent, technologically advanced, and sustainable (with renewable
material resources) solutions. The concept of proactiveness in construction responds to
contemporary requirements related to sustainable development, energy efficiency, and modern
technologies. It drives economic development and supports innovative approaches to designing,
constructing, and operating buildings that are adapted to a rapidly changing technological
and regulatory environment. Ultimately, the implementation of this concept contributes to the
creation of more sustainable, efficient buildings that are ready to face future challenges.

3. The 2024 Building Directive
One of the most important documents emphasizing the necessity of adapting buildings to

become proactive is the Energy Performance of Buildings Directive (EPBD) [9], also referred
to as the Building Directive. Even after its 2018 revision, it strongly underscored the need to
implement technical infrastructure enabling the integration of modern technologies in so-called
smart buildings. The most recent version, adopted on April 24, 2024, continues the trajectory
of earlier EU and national regulations concerning energy performance in buildings, which
have been progressively introduced since 2002. The latest directive clearly outlines the future
directions for managing and transforming Europe’s building stock.

The 2024 directive focuses on the following areas:
– reducing energy consumption (environmental aspect),
– lowering energy-related costs in buildings (economic aspect),
– improving the standards of both new and existing buildings (social aspect),
– providing accessible information to a wide range of stakeholders regarding the technical

and energy condition of buildings, and available improvement options (technological
and social aspect),

– contributing to climate goals by reducing greenhouse gas emissions and other pollutants
from buildings (environmental aspect),

– directing financial and legal support mechanisms toward high-impact actions and the
development of new low-emission solutions [2] (economic and technological aspect).

The EPBD, which for years has served as a key regulatory framework for energy efficiency
in buildings, has gradually evolved to promote smart solutions as an essential component in
improving building performance. The current version places particular emphasis on measures
aimed at achieving climate neutrality in the building sector by 2050. As buildings are responsible
for greenhouse gas emissions throughout their entire life cycle, it is critical that emission-
reducing strategies be implemented already at the design stage. The implementation of these
objectives is made possible, among others, through the broad application of smart technologies
in building management, allowing for optimized energy consumption and improved operational
efficiency. Therefore, the concept of a proactive building represents the convergence of the
characteristics of a sustainable building and a smart building (Fig. 1).
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Fig. 1. Concept of the city of the future powered by Ulsteinvik, design by Kaleidoscope Nordic [44]

The EPBD 2024 Directive currently emphasizes the need for large-scale action targeting
buildings in the operational phase, aimed at rationalizing their energy consumption through
the implementation of a national building renovation plan and a progressive renovation
trajectory for the residential building stock. The directive highlights that “by reducing
excessive energy bills, building renovation can lift people out of energy poverty and prevent
it. At the same time, (. . .) the social impacts of building renovation costs must be kept under
control” [9]. It is precisely these types of buildings that are the focus of this article. In
accordance with the guidelines of the directive, the authors do not take into account buildings
under heritage protection, as the minimum performance requirements do not apply to such
cases where their fulfilment would result in an unacceptable alteration of the character or
appearance of the historic building. This issue remains subject to separate analysis.

By implementing smart solutions in buildings, it becomes possible to meet several
expectations outlined in the directive, including:

– energy savings, maintenance and failure prevention through predictive diagnostics of
potential faults,

– ensuring comfort and health for building users,
– providing easy access to information for users and property managers,
– energy flexibility.
To evaluate these smart building features, the smart readiness indicator (SRI) has been

developed as a measurable tool, capturing three core dimensions of building intelligence:
– adaptability to user needs (e.g., the ability of the building to respond to changing external

conditions),
– optimization of energy and overall performance (the building’s capability to support

efficient resource use and remote control of technical systems),
– responsiveness to grid signals (energy flexibility, including the capacity to integrate

renewable energy sources).
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4. Defining evaluation criteria for the degree of proactiveness
in residential buildings based on the building directive and

sustainable development requirements

4.1. The building directive and new requirements for buildings
Modern construction plays a key role in achieving global sustainable development goals,

particularly in the pursuit of climate neutrality. In response to increasing challenges related to
energy efficiency and the rapidly evolving needs of society, the implementation of proactive
management in residential buildings is becoming an essential component of future strategies. In
this context, the assessment of the degree of building proactiveness enables the determination
of how effectively buildings can anticipate and respond to future challenges, such as climate
change, increasing energy consumption, or the need for modernization.

In this chapter, the authors focus on defining and analyzing evaluation criteria for the proac-
tiveness of residential buildings, based on the guidelines outlined in the Energy Performance of
Buildings Directive (EPBD) and the principles of sustainable development. Special attention
is given to the most recent updates of the directive, which impose the obligation to implement
smart technologies and long-term operational planning to achieve climate neutrality by 2050 [9].

The process of evaluating a building’s proactiveness, allowing for a systematic and
comprehensive approach to assessing its long-term energy and technological performance,
should be carried out according to a master plan including:

– the building’s ability to integrate with intelligent systems,
– the flexibility of its infrastructure in terms of modernization and adaptation to future

requirements,
– the extent to which solutions supporting sustainable development (e.g., renewable energy

sources) are applied,
– the proactive undertaking of maintenance and modernization activities in anticipation of

technical issues,
– a financial analysis of the investment project.
Further analyses may include an additional categorization element directly derived from the

EPBD directive – the scope of renovation level (Fig. 2). According to the directive, renovation
is classified based on the scale of changes and upgrades implemented in existing buildings.
Two types are distinguished: basic renovation and deep renovation:

– basic (single-stage deep) renovation – carried out to ensure compliance with EU-wide
minimum energy performance standards. A single-stage deep renovation can be more
economically viable than a multi-stage process. Actions classified as part of basic
renovation may include improving indoor environmental quality, improving living
conditions for low-income households by reducing maintenance costs, enhancing climate
change resilience, disaster risk resistance, fire safety, removal of hazardous substances
including asbestos, and ensuring accessibility for persons with disabilities (Fig. 3).

– deep (multi-stage) renovation – a deep renovation is defined as a process that transforms
buildings into zero-emission buildings, with the first step involving the transformation
into nearly zero-energy buildings. In this case, for the purpose of phased deep renovations,
renovation passports are introduced. These tools assist owners and investors in planning
the optimal timeline and scope of interventions [9].



308 ALEKSANDRA RADZIEJOWSKA, TOMASZ WIEJA

Fig. 2. Sequence of improvements related to the enhancement of building energy efficiency, based on [45]

Fig. 3. Solutions for passive and active energy retrofit – project 3ENCULT: Efficient energy for EU
cultural heritage, based on [46]

In the context of building modernization in accordance with the guidelines of the Building
Directive, a crucial area is the integration of distributed energy systems. Within this domain, a
particularly important subcategory - belonging to the technological category – is the level of
smart advancement, which involves the assessment of the implementation of renewable energy
sources, micro-installations, energy storage systems, and their remote management via digital
automation and control systems.

Beyond the technological domain, the use of distributed energy also pertains to the
environmental category, where the technical equipment of buildings is evaluated. A primary
focus is placed on the deployment of heating and cooling systems powered by renewable
energy sources, with photovoltaic installations taking precedence. The Building Directive
promotes the transformation of buildings into autonomous structures that serve as renewable
energy generators, with the overarching objective of developing energy-positive buildings (i.e.,
buildings that generate more energy than they consume).
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The issue of distributed energy in this regard concerns both the material/constructional and
installation infrastructure in relation to the creation of networks of buildings managed through
intelligent systems, integrated into the power grid as a network of micro-energy producers
(micro power plants). In this context, infrastructural solutions must ensure the capacity for
on-site energy storage, eliminating the necessity of feeding surplus energy back into the
shared grid. This requirement translates into the need to design such buildings with both
functional and formal planning guidelines in mind. As a result, the inclusion of distributed
energy infrastructure becomes a fundamental functional parameter in the development of
building design and programming documentation.

Globally, including across Europe, various concepts are being developed to integrate
multiple advanced energy-efficiency solutions that aim to ensure, among other things: maximum
energy autonomy of a single building or a group of buildings, their interoperability with
energy grids, and retention of user comfort. An example of such an approach is the German
project “Energy efficiency house plus with e-mobility” [47], launched in 2011, which brings
together over 150 stakeholders from diverse sectors – including manufacturers and suppliers
of construction materials, companies specializing in renewable energy systems (e.g., PV
installations, heat pumps), energy storage technologies, electric vehicle charging systems, and
home energy management systems (HEMS).

The involvement of a wide range of sectors in this initiative is intended to ensure the
comprehensive implementation of energy-efficiency-driven innovations. A practical example
of sectoral integration can be found in intelligent supermarkets, with pilot projects currently
underway in Germany and Denmark. In these projects, waste heat from refrigeration units is
repurposed to heat office spaces and parking decks, and can also be distributed via local low-
temperature district heating systems to warm nearby residential buildings. Such supermarkets,
integrated with the energy grid, can respond dynamically to grid fluctuations, either by drawing
from or feeding energy into the network [45].

4.2. Defining the criteria for assessing the degree of proactiveness
In the context of increasing energy efficiency requirements and the objectives of the

“renovation wave,” it is necessary to develop clear and measurable criteria for assessing the
degree of building proactiveness, particularly for buildings in the longest phase of their life
cycle- operation. These criteria have been defined based on the provisions of the revised 2024
Energy Performance of Buildings Directive (EPBD), taking into account the goals of creating
smart, energy-efficient, and sustainable buildings [9, 47–49]. The selection of the proposed
criteria was based on an in-depth analysis of relevant scientific literature and legal acts, as
well as expert consultations conducted among specialists in construction, energy systems,
and sustainable development affiliated with academic institutions. To ensure a comprehensive
approach, the criteria have been divided into four categories: technological, environmental,
social, and economic. This classification enables a structured analysis of actions taken in
existing buildings and supports their adaptation to current standards.

In Tab. 1, the assessment criteria for building proactiveness are grouped into four main
thematic categories, in line with the concept of sustainable development and the priorities
established by the EPBD.
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Table 1. Summary of proposed criteria for assessing the proactiveness of residential buildings

Nr Category Nr Subcategory Nr Criterion

𝐾1

Te
ch

no
lo

gi
ca

l

K11

A building as
a material bank

K111
Use of secondary raw materials during

renovation

K112
Potential for reusing embedded materials

(circularity)

K12

Technical
possibilities

for adaptation

K121 Building structure

K122
Technology for constructing building

partitions

K123

Possibility of installing additional devices for
transporting people, including disabled

individuals (e.g., elevators)

K124
Ability to ensure fire safety, structural

integrity, and hygiene-sanitary conditions

K13

The condition and
adaptability of
a building to

changes in technical
infrastructure

K131
Accessibility and ease of replacing pipes and

cables

K132
Space reserve for expanding technical

infrastructure

K14
The level of SMART

advancement

K141 Automation and control systems

K142 SMART solutions

K143 External infrastructure

K15
Digital representation

of the building
K151 Level of digital representation advancement

K152 Management through CDE platform

K16 Ecological mobility
K161 Garages with charging stations

K162 Parking lots with charging stations

𝐾2

En
vi

ro
nm

en
ta

l

K21 Technical equipment

K211 Heating system

K212 Cooling system

K213
Use of renewable energy sources (including

energy storage systems)

K214 Heat recovery from supply air or wastewater

K215 System balancing

K216 Passive heating and cooling

K217 Metering

K22
Building energy

performance

K221
Sunlight exposure (Ensuring an adequate

amount of natural light)

K222 Shading

K223 Occurrence of glare

Continued on next page
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Table 1 – Continued from previous page

Nr Category Nr Subcategory Nr Criterion

K22
Building energy

performance

K224 Indoor environmental quality

K225
Urban heat island effect (Building density and

ventilation hygiene)

K226

Impact of the analyzed building on the
environment – GWP (Global Warming

Potential)

𝐾3

So
ci

al

K31
Possibility of renovation

phasing (renovation
passport — design and

research document)

K311
Legal aspects

K312
Design aspects

K32
Accessibility to

ecological
transportation

K321
Bicycle paths

K322
Public transport (bus, train)

K33

Composition of the
surrounding urban

layout

K331

Possibility of introducing new building forms
on the existing site (e.g., playground,

additional parking spaces)

K332 Access to basic services (clinic, store)

K333
Accessibility (location) of public utility

buildings (hospital, school)

K334 Proximity to green and recreational areas

𝐾4

Ec
on

om
ic

K41 Spatial scalability
K411

Possibility of increasing plot size (purchase of
adjacent land)

K412
Possibility of creating access to the building

(e.g., ramp)

K42
Availability of

funding sources

K421 Private funding

K422 Public funding

K423 Public-private partnership

The technological category 𝐾1 concerns the building’s technical capacity for adaptation and
management in the context of proactive and sustainable development. It includes the adaptability
of the building to changing needs, the level of smart solutions implemented, and the availability
of a digital representation of the building (including BIM and CDE). It also considers the
building’s potential as a material bank, consistent with circular economy principles.

The environmental category 𝐾2 refers to the building’s energy performance and its impact
on the natural environment. It evaluates elements such as the installed systems, use of renewable
energy sources, heat recovery, passive heating and cooling systems, as well as overall energy
performance in the context of indoor environmental quality and external environmental impact.
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The social category 𝐾3 includes aspects affecting the comfort and quality of life of building
occupants. It contains criteria related to transport accessibility, renovation phasing, access
to public services, proximity to green areas, and the potential for urban development of the
surrounding area.

The economic category 𝐾4 relates to the investment potential of the building and its
surroundings. It considers both spatial development opportunities (e.g., acquisition of adjacent
plots) and the availability of various funding sources – public, private, and Public-Private
Partnership (PPP) – which condition the feasibility of implementing proactive measures.

The significance of individual assessment criteria is an essential component of analysis;
however, in practice, their prioritization proves to be equally important. This prioritization
arises not only from the level of importance but also from the necessity to implement specific
actions in a particular sequence. In some cases, actions considered less critical in terms of
long-term effectiveness must be implemented first, as their technical execution and intervention
in the building’s structure constitute a sine qua non condition for the subsequent design and
construction stages.

At the same time, the feasibility of implementing a given solution is of crucial importance
– the assessment of proactiveness should consider not only the potential of a building but also
the current technical, organizational, and financial capabilities related to its implementation.

5. Conclusion and future research directions

This article presents a preliminary proposal for a set of criteria for assessing the degree
of building proactiveness. In subsequent work, the authors aim to develop a methodology
for evaluating each criterion, which requires a multidisciplinary knowledge base. Defining
appropriate metrics will allow for further studies aimed at determining the relative importance of
each assessed feature, ultimately enabling the formulation of an optimal method for evaluating
the proactiveness of a building. The development of this assessment framework is intended to
support the large-scale renovation efforts to be undertaken in the coming years as part of the
implementation of the renovation plan.

The goal of this article was not only to introduce a set of evaluation criteria but also to
highlight their relevance in the context of global climate targets and sustainable development
goals. The conclusions presented here are intended to serve as a foundation for further research
and practical application in the management of residential buildings.

The proposed categories and subcategories demonstrate that the assessment of building
proactiveness cannot be based solely on a single dimension, such as energy performance
or technological advancement. An integrated approach is essential – one that also accounts
for social, spatial, and financial capacities. The prioritization of actions will not always
derive strictly from their importance; practical factors such as technical feasibility or funding
availability will also play a significant role.

The proposed set of criteria may additionally serve as a guideline for the development of
digital representations of buildings, particularly in the context of utilizing BIM models and
common data environments (CDE). A structured approach to proactiveness assessment enables
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thoughtful representation of information related to technical condition, adaptability, energy
efficiency, and the implementation potential of smart solutions. With such a framework, digital
models can evolve from being merely documentation tools into active instruments supporting
the planning, analysis, and implementation of renovation activities aligned with the goals of
the “Renovation Wave” and the broader concept of sustainable development.

It should be emphasized that the issue of adapting historic buildings to proactive renovation
standards represents a separate, complex subject. This article focuses on residential buildings
in general, while the question of historic heritage protection – where conservation authorities
always play a decisive role – will be addressed in a dedicated future publication.
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Charakterystyka kryteriów proaktywnych oceny budynków mieszkalnych
w kontekście Dyrektywy EPBD 2024

Słowa kluczowe: budownictwo proaktywne, dyrektywa budynkowa, kryteria oceny, budynki smart,
renowacja, budynki mieszkalne

Streszczenie:

W artykule autorzy przedstawiają propozycję zestawu kryteriów służących ocenie budynków
mieszkalnych pod kątem poziomu ich proaktywności. Opracowane kryteria bazują na wytycznych tech-
nologicznych zawartych w najnowszej wersji dyrektywy budynkowej (EPBD), opublikowanej w kwietniu
2024 roku, a także na założeniach wynikających z koncepcji budownictwa zrównoważonego – ze szcze-
gólnym uwzględnieniem trzech aspektów: środowiskowego, społecznego i ekonomicznego. W kontekście
szeroko zakrojonych działań realizowanych obecnie w ramach tzw. „Fali renowacji” budynków na terenie
całej Unii Europejskiej, konieczne staje się określenie odpowiednich kierunków i procesów pozwalających
osiągnąć zamierzone cele. W artykule autorzy definiują nową koncepcję budownictwa proaktywnego
oraz przedstawiają zestaw kategorii i kryteriów, które powinny być uwzględniane przy ocenie budynków
mieszkalnych, tak aby spełniały one nowe wymagania dla jedno- lub wieloetapowej modernizacji.
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