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g A circular transition for construction

This chapter develops policy recommendations to support the transition to
circularity in Hungary’s construction priority area, with a specific focus on
buildings along all stages of their life cycle. It provides an overview of the
current situation and policy framework in the country and identifies potential
areas for improvement, putting forward a set of concrete policy
recommendations. These recommendations are enriched with findings from
international good practices.
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6.1. Circular economy opportunities in the construction industry

Construction covers economic activities related to creating, renovating, repairing and extending buildings,
infrastructure and industrial facilities (OECD, 2013p1;). Construction activities play a significant role in the
economy, with the performance of the industry indicating a country’s level of economic development
(OECD, 20192).

6.1.1. Construction is one of the largest consumers of raw materials and energy

The construction industry is one of the world’s largest consumers of raw materials and producers of waste.
Close to half of all raw materials extracted globally are used for the built environment, with about 3 billion
tonnes used in buildings construction every year (World Economic Forum, 20163)). At the same time, the
industry is responsible for nearly one-third of all waste generated globally, more than two-thirds of which
is discarded without further recovery and reuse (World Economic Forum, 2016;3)).

Construction is also the largest energy-consuming sector and an important emitter of carbon dioxide (CO2).
In 2020, the share of buildings accounts for nearly 40% of global final energy consumption and a similar
share of energy-related CO2 emissions (UNEP, 20214))." Additionally, processes related to production,
transport and the use of building materials, in particular, cement, concrete and steel, account for an ever-
growing COz2 footprint of buildings (IRP, 20205;; Material Economics, 2018).

Driven by population growth and urbanisation, the construction industry will continue to significantly
influence the demand for raw materials globally, further exacerbating its environmental impact. The
industry therefore needs to enact transformational changes and move towards new ways of sourcing,
consuming and managing end-of-life resources within its operations.

6.1.2. The circular economy offers opportunities to reduce the ecological footprint of
construction

The circular economy offers several opportunities for transforming construction into a more sustainable
industry. Applying the concept of circular economy to construction, and to buildings in particular, leads to
a new understanding. A “circular building” is one that is developed, managed, used and reused without the
unnecessary depletion of resources, environmental pollution and the degradation of ecosystems. A circular
building is built in an economically responsible manner, contributes to the well-being of humans and the
biosphere, and allows for the disassembly and reuse of technical elements, as well as bringing elements
back into biological cycles at the end of its (extended) lifespan (adapted from ARUP (2016(7) and Circle
Economy, DGBC and Metabolic (2018s))).

Although buildings are by definition not circular, reshaped approaches along life cycle stages can lead to
their circular transformation. The life cycle stages of circular buildings (illustrated in Figure 6.1) pertain to
the following circular economy principles (ARUP, 20167; Circle Economy, DGBC and Metabolic, 2018s)):

e Production of construction materials. The sourcing of virgin materials for the production of
building materials is reduced to a minimum and substituted with secondary raw materials (such as
reused materials or components, recycled materials and bio/renewable materials), with priority
given to local sourcing. Production includes material extraction and domestic material consumption
of construction materials.

e Design of buildings. The design of buildings is conceived within a long-term perspective, which
considers both modularity and adaptability criteria as well as energy-efficient principles that
minimise externalities. Operation and performance are embedded in the design and its processes,
while open-source architectural design techniques allow designers, architects and engineers to
distribute design ideas and build on each other’s work.
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Manufacturing of construction components and construction of buildings. The process of
construction accommodates more flexibility, enabling easy remodelling of buildings during
renovation and easier disassembly at the end-of-life stage. Off-site manufacturing and
prefabrication help eliminate waste from construction sites. Transportation of construction
materials prioritises distance over price. Novel techniques, such as 3D printing, allow for the
production of construction materials, components or even entire buildings at high accuracy and
flexibility in design, time efficiency, lower cost and material waste production, with use of resins
and substrates made from renewable or reusable materials.

Use of buildings. The life of the building is prolonged through the use of internal circular resource
cycles, such as waste capture and filtering, or net-energy production. Users of circular buildings
lease components and services instead of owning them. Through regular maintenance, optimal
resource operation in buildings is ensured, while the premature destruction of building components
is prevented through repair or small renovations. Flexible use and sharing of buildings optimise
use and occupancy rates.

End-of-life of buildings and new lifetime of components and materials. The demolition of
buildings is minimised and mostly limited to old and inefficient building stock. New design
approaches allow easy access to building services and include demountable and reconfigurable
systems. Systems or models, such as Building Information Modelling (BIM) supported by Digital
Product Passports (DPPs), helps to expand, contract or redesign buildings as well as to reconstruct
and deconstruct them. Cloud-based BIM models offer an opportunity to collaborate remotely and
with more stakeholders. The lifetime extension of construction materials, products, components
and even whole buildings is achieved through reuse, repurposing, refurbishment, recovery and
recycling. These approaches maximise the value of elements in use, thereby minimising the
demand for virgin raw materials.

Figure 6.1. Construction life cycle phases and the circular economy
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Source: Adapted from Circle Economy, DGBC and Metabolic (2018)).
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To help increase the circularity of buildings, several circular economy strategies can be rolled out along
the construction life cycle. Strategies based on using renewable and secondary raw materials during
production, design for disassembly, extension of a building’s life through renovation, and the reuse of
materials and components at buildings’ end-of-life contribute to unlocking the potential in materials as well
as cost and resource savings throughout the entire life cycle of a building. Circular economy strategies
also contribute towards mitigating environmental pollution and the degradation of ecosystems, while
achieving the goal of net zero emissions.? For circular strategies to be effective in disrupting linear
practices, new innovative business models and enabling policies are required.

6.2. Role of construction in Hungary’s economy

6.2.1. Construction plays a significant role in the Hungarian economy

Construction is an important industry in the Hungarian economy. It represented almost 6% of the country’s
GVA in 2020 (up from just above 4% in 2010) (Hungarian Central Statistical Office, 2022j9)). The industry’s
output grew by 13% between 2020 and 2021, with growth rates in buildings at 17% and civil engineering
at 9% (Hungarian Central Statistical Office, 202210}). Although employment within the broader industry?
has also grown since 2010, and is currently at about 5% (European Construction Sector Observatory,
2021111), the industry has been facing severe shortages in skilled labour (Institute for Economic and
Enterprise Research, 2019p12;). SMEs employed almost 92% of total persons employed in the broader
industry in 2018, highlighting the prominence of SMEs in the industry (European Commission, 202113)).
The Hungarian housing market has also seen a continuous increase in prices for almost a decade,
reflecting a surge in demand for self-owned apartments and houses. This trend has been driven by rising
disposable incomes, urbanisation, falling interest rates as well as certain government measures (European
Construction Sector Observatory, 202111)).

6.2.2. Hungary’s domestic material use is expanding and is dominated by construction
minerals

Hungary’s economic growth over the past decade has been accompanied by a huge expansion in the use
of materials. Of the construction materials used, non-energy minerals extracted domestically include
aggregates (such as sand, gravel, building and dimension stone) and industrial minerals (such as raw
materials for cement, lime and the ceramic industry, as well as silica sand, gypsum, perlite, zeolite,
diatomite and bentonite). In contrast, Hungary’s metal mining has been in decline for decades, with only
bauxite and manganese ores currently mined in the country (MinPol, 201714)). To satisfy domestic demand,
Hungary relies heavily on materials imports (as discussed in chapter 2). In 2016, about one-third of
materials used domestically were imported (OECD, 201815)).

Hungary’s domestic materials consumption per capita (30 kg per person per day) ranked below the OECD
Europe average (35 kg per person per day) in 2016 (Eurostat, 20221¢)). Following a downturn between
2008 and 2012 due to the economic crisis, the growth in the country’s domestic materials consumption
has resumed, as has the consumption of construction minerals (OECD, 2020p17;). At 96 000 tonnes,
construction minerals represent almost 43% of materials consumed by the Hungarian economy — a share
comparable to the OECD average (OECD, 2020p17).

6.2.3. Construction output has been increasing, yet the country’s residential building
stock remains outdated

The value of production in construction in Hungary has been growing year on year.* This value in 2020
was approximately EUR 8 720 million, having more than doubled in the course of a decade (with EUR 4
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270 million in 2010).° The split between buildings and civil engineering has remained roughly equal over
time (with respective shares of 57% and 43% in 2020 compared to 50% and 50% in 2010) (Hungarian
Central Statistical Office, 2022/1g)).

However, the country has an ageing stock of residential buildings. There were more than 3.7 million
residential dwellings in Hungary in 2021, with a total floor area of approximately 274 million square metres
(m2). The country’s residential building stock (a 96% share) is dominated by single-occupancy or terraced
houses (with 1 to 3 apartments). However, nearly one-quarter of housing stock was built before 1945. One-
half was built between 1946 and 1980. Houses built after 2001 represent only about 8% of the total stock
(Ministry for Innovation and Technology, 20211¢]). The housing stock is therefore in urgent need of
renovation. Although the renewal rate of residential building stock is increasing, it remains low at around
1% (compared to the annual renovation target of 3% of total housing stock by 2030 (Ministry for Innovation
and Technology, 20211g))).

Public buildings are owned by the Hungarian State and local governments (and managed by the Hungarian
National Asset Management Company), as well as by churches and private owners. Between 2011 and
2019, 780 new properties were built, most of which were office and commercial buildings (Ministry for
Innovation and Technology, 2021}19).

6.2.4. Growth in the construction industry is fuelling the surge in Hungary’s waste
generation

The construction industry was responsible for about one-third of Hungary’s total waste generation
(Eurostat, 2020p0).6 Driven by expansion of the construction industry, by nearly 30% in 2017 (Hungarian
Central Statistical Office, 2022j9]), the growing amount of construction and demolition waste (CDW) has
been the main contributor of total waste generated in Hungary. CDW grew by nearly 70% in 2018, its
highest growth rate) (Eurostat, 2020207).” As the development of the construction industry remains a priority
for the national economy, it is expected to have a continued significant impact on CDW generation in the
near future (Ministry for Innovation and Technology, 202121). The materials composition of Hungarian
CDW reveals that the largest waste category (by weight) is composed of concrete, bricks and ceramics
(around 55%), followed by metals and their alloys (around 35%) (BRE et al., 201722)).

In terms of treatment, the amount of landfilled CDW has decreased over time, while the recovery rate has
increased over the same period (see Figure 6.2).% The recovery rate for CDW, in line with the calculation
methods of the Waste Framework Directive (WFD), reached 68.5% in 2018 (Ministry for Innovation and
Technology, 20211211).° By December 2020, the combined rate of preparation for reuse, recycling and other
materials recovery of non-hazardous CDW increased to at least 70% by weight of the amount generated,
thereby fulfilling the EU target under the WFD. However, the materials reported as recovered also includes
a considerable amount of backfilling.®
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Figure 6.2. CDW treatment in Hungary between 2010-2018 (based on EWC codes)
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Source: Ministry for Innovation and Technology (2021p21)).

6.3. Hungarian construction-related policy and legal framework

6.3.1. Several strategies address the sustainability of buildings in Hungary, yet only a
few target greater efficiency in material uses

Hungary’s policy reform ambitions for more sustainable buildings are reflected across several cross-cutting
and sector-specific policies and legislations (see Figure 6.3). However, only a few directly target circular
economy principles. The majority of policy documents address circular economy indirectly, targeting
various related topics, such as energy modernisation during renovations, energy efficiency in buildings
use, renewable energy, and smart technology uses in buildings, with the ultimate goal of reducing energy
imports and strengthening decarbonisation potentials.!" As energy performance is the key environmental
concern in the construction of buildings, materials life cycle considerations remain largely
underrepresented in the cross-cutting flagship policy documents, including in the National Recovery and
Resilience Plan (RRP) (Government of Hungary, 2021 23)), the National Clean Development Strategy 2020-
2050 (Ministry for Innovation and Technology, 202124}), and the Long-term Renovation Strategy (LTRS)
(Ministry for Innovation and Technology, 202119)). A comprehensive sectoral strategy, integrating material
and energy efficiency, is therefore missing in Hungary.
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Figure 6.3. Overview of Hungarian construction-related strategies and policies
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Hungary’s construction-related policy framework and related objectives align with the obligations set out in
the EU legislation (see Annex Box 6.A.1 for an outline of relevant EU policies and legislation). However,
its national goals and targets do not go beyond any of these obligations. The rate of preparation for reuse,
recycling and other materials recovery of non-hazardous CDW remains Hungary’s only quantitative target,
directly supporting the transition to a circular building construction sector.'? Although its legislative
framework on CDW is currently under revision, the government has no plans for setting any sector-specific
targets to drive the transition further.

6.3.2. The construction policy framework has a strong focus on the end-of-life phase

From a life cycle perspective, the Hungarian construction policy framework has a strong focus on the end-
of-life phase (see Figure 6.3). Yet, no specific national strategy on CDW has been developed thus far. The
management of CDW in Hungary is regulated by the Act 2012 CLXXXV on Waste (Parliament of Hungary,
2012y25)), with the NWMP 2021-2027 and its Waste Prevention Plan guiding the implementation of strategic
objectives for CDW (Ministry for Innovation and Technology, 202121)). These documents outline the
strategic objectives for a more sustainable management of CDW, including a higher rate of preparation for
reuse and recycling, the promotion of selective demolition and on-site recovery, a reduction in the amount
of waste landfilled, a greater number of drop-off opportunities for the public, and improved control,
monitoring and quality control. The documents also put forward specific courses of action, including a
number of measures to reach the 70% target rate of preparation for the reuse and recycling of non-
hazardous CDW (as outlined in Annex Box 6.A.2).13

Hungary also has regulations in place detailing specific rules for the management of CDW. For buildings,
these set out the obligations for builders after the completion of construction and demolition activities, and
regulate the classification and certification of some CDW streams for their reuse (45/2004. [VII. 26.] BM-
KvVM Joint Decree and Technical Building Directive [3/2019]). For road construction, legal provisions and
technical guidelines regulate the procurement and use of secondary construction raw materials
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(Government Decree No. 93/2012 [V. 10.], Article 5(5) of Act CXXVIII of 2003, e-UT 05.02.31, e-UT
05.02.15, e-UT 05.02.41).

6.3.3. Concrete measures for circular construction are largely absent from Hungary’s
upstream policies except for the construction phase of the life cycle

Principles for the circular use of raw materials are so far missing from Hungary’s upstream policy
framework. No comprehensive strategy or policy exists for the use of either primary or secondary raw
materials in the production of construction materials.™ For the design of buildings, the provisions regulating
the design and implementation of building projects (Civil Code [Act V of 2013]) and the protection of the
built environment (Construction Act [Act LXXVIII of 1997]) lack focus with regard to the use of secondary
raw materials, circular design principles, and the recovery of building materials or CDW. The country is
also missing an all-encompassing national urban policy document.

In the construction phase, the recent National Sustainable Construction Industry Strategy addresses some
of the principles of a circular construction sector (Ministry for Innovation and Tehcnology, 202126]). While
the strategy lists some objectives that are directly or indirectly related to a circular transition (including
green building materials and technologies, use of innovative technologies and efficient manufacturing
processes), it falls short of outlining concrete measures for their implementation or metrics for evaluating
their progress. Requirements and conditions for the use of recycled construction materials and products,
their incorporation into construction works, production control requirements, as well as the classification of
the CDW generated, based on its material quality, are regulated by the Technical Guideline for
Construction as well as by Government Decree No 191/2009 (IX. 15.).

6.4. Life cycle gap analysis and policy recommendations for a transition towards
a circular building construction sector

Although the government is committed to advancing environmental sustainability perspectives, as shown
in the overview of Hungarian policies in the previous section, applying circular economy principles in the
building construction sector is not yet a political priority for the country. Hungary has no comprehensive
national strategy in place for the transition to a circular building construction sector. Moreover, Hungary’s
strategic goals and quantitative targets, spelled out in policies and strategies supporting the circular
economy transition, remain at a high level (in contrast to the indirectly related targets for energy
consumption, efficiency and decarbonisation).

The implementation of circular economy principles within this priority area in Hungary will require a “whole
of life cycle” approach with the involvement of stakeholders from across the entire value chain and different
parts of the government. Hungary will need to implement the planned revisions in its legislative framework
on CDW and to strengthen the focus on the remaining parts of the construction life cycle.' This will require
introducing new policies in the production of materials and in the design of buildings, as well as
strengthening existing measures targeting construction, renovation and the end-of-life of buildings.
Dedicated horizontal tools to improve collaboration among stakeholders, strengthening capacity,
knowledge transfer and education, and enhancing data availability must also be established to facilitate
the transition towards a circular building construction sector.

This section identifies areas for improvement to further the circularity of construction in Hungary with a
focus on the life cycle of buildings. The advancement of horizontal measures facilitating the circular
transition of buildings is also discussed. Additionally, some perspectives on the end-of-life of road
construction are considered.
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6.4.1. To make the production of construction materials more circular requires policies
to further the uptake of secondary materials and to curb the extraction of their virgin
alternatives

The economic growth and the continuous expansion of the country’s construction output have been putting
pressure on Hungary’s domestic extraction of virgin raw materials and their imports. These have been
further exacerbated by the fact that Hungary does not have a secondary raw materials policy in place nor
a functioning market for secondary construction materials.

To make the production of raw materials more circular and less dependent on imports, and to ensure a
stable material input flow, Hungary will need to optimise the extraction of virgin construction materials and
support the development of a secondary construction materials market.

Stimulating use of secondary construction materials

As noted by interviewed stakeholders, Hungary has considerable resources that can be used as secondary
construction materials (including blast furnace slag and raw materials from road construction and
renovations) to replace their virgin alternatives (mainly sand or gravel). However, instead of maximising
their exploitation, the government's response to increasing global prices of construction raw materials has
been to open new mines and expand the extraction of virgin natural resources. This comes at both a
considerable environmental and monetary cost.

The creation of a secondary construction materials market in Hungary will require a mix of economic and
regulatory policy instruments. This could start by eliminating administrative and economic barriers that
hinder the uptake of secondary construction materials in the country, which will require revisions to some
of Hungary’s existing regulations. First, simplifying the authorisation procedure for incorporating secondary
raw materials into construction projects would help reduce the heavy administrative burden on contractors.
This, in turn, could encourage greater use of recovered materials in the planning of new construction
projects. Second, adapting the Act on National Property (Act CXCVI of 2011) to better reflect market needs
could stimulate a higher degree of recoverability and the reuse of secondary raw materials. As noted by
the interviewed stakeholders, dismantled materials originating from public investment projects are treated
as national assets, so their sales prices are set by the State. The higher price of these secondary materials
relative to their virgin alternatives makes contractors reluctant to use recovered materials in construction
projects. The current regulation would therefore benefit from allowing CDW, originating from public
investments, to be managed by market operators.

Among the new policy instruments, Hungary will need to adopt a secondary raw materials policy,
implement new quality standards for secondary raw materials and consider introducing a tax on selected
virgin construction materials.

Secondary raw materials policy to improve self-sufficiency in construction materials

Secondary raw materials are recycled materials or by-products that can be reused in construction
processes instead of, or alongside, virgin raw materials (European Commission, n.d.;27;). Their use
presents several advantages, including increased security of supply, less primary materials extraction and
related energy use, less adverse impacts on climate and the environment and, ultimately, lower production
costs.

The use of secondary raw materials, i.e. circular materials use rate, in Hungary remains low and well below
the EU average (as discussed in chapter 2). This is largely due to the absence of a policy encouraging
secondary material uses. Hungary remains one of the few EU Member States that does not have such a
policy in place.'® Developing a secondary raw materials policy could not only help set framework conditions
for promoting the recovery and reprocessing of raw materials from used construction products and waste
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(not least by setting an ambitious recycling target for recyclable construction materials), it could also
contribute to strengthening the local economy and help reduce Hungary’s import dependence on
construction minerals and metals. Moreover, given that some of the infrastructure necessary for secondary
raw materials recovery is readily available in Hungary (including stone crushing equipment as well as
mobile and processing units), the policy could provide guidance on the recovery of materials while taking
advantage of existing structures.

Several EU Member States have already adopted secondary raw materials policies. The secondary raw
materials policy of the Czech Republic, which also covers raw materials from construction, could inspire
Hungary (see Annex Box 6.A.3). Hungary’s future policy could also consider promoting industrial symbiosis
in keeping with the economic structure of regions.

Quality standards to enhance confidence in the quality and performance of secondary
construction materials

To further strengthen the uptake of secondary raw materials, it is important to create a system to assess
and certify the quality of the recycled construction materials for their reuse. Standards that define and
certify the quality and safety of recycled construction materials place secondary construction materials on
par with their virgin alternatives, thereby enhancing market confidence in their quality and performance
(Nadazdi, Naunovic and Ivanisevic, 20222s)). Moreover, prioritising high-quality durable secondary raw
materials can help extend the lifetime of buildings, postpone the need for renovation or premature
demolition, and eliminate the need to extract virgin raw materials with the related environmental challenges
this poses.

A number of the interviewed stakeholders believed that the lack of guidance on technical specifications
and standards in Hungary on the use of recycled materials for structural applications appeared to be a
major obstacle for the marketing and use of secondary raw materials. To overcome this obstacle would
require a revision of the existing quality standards and the development of a new standard for secondary
construction materials. This new standard with technical requirements would guarantee the technical
performance of the final products with clear procedures on how to incorporate secondary raw materials.
The standard should be accompanied by metrics to measure performance, and tests and calculation
procedures to help ascertain impurity levels and suitability for high-grade recycling. The information
obtained from complying with such quality standards could be fed into a voluntary national quality scheme
for recycled construction materials. Moreover, the introduction of a new quality label for secondary
construction materials could enable alternative materials to quickly access the construction market.
Hungary will also need to develop structures for implementing this new standard, which may involve the
National Association of Hungarian Building Contractors or the Hungary Green Building Council.

National standards for recycled aggregates have been widely implemented across countries. An
international comparison is outlined by Tam, Soomro and Evangelista (201829)). More specifically, the
Austrian Construction Materials Recycling Association has developed a voluntary quality label for recycled
construction materials, which could serve as an example for implementing such an instrument in Hungary.
Other examples of quality standards include the quality scheme for recycled CDW in the Netherlands, the
example for recycled wood classification in France, and the standards (EN 50625 and EN 50614) for
recycled waste electrical and electronic equipment (WEEE) at the EU level (see Annex Box 6.A.4).

Taxes on construction aggregates discourage extraction and use of virgin raw materials

To further promote the shift towards recycled construction materials, it is also important to disincentivise
the extraction and use of their virgin alternatives. Environmental taxes, including taxes on construction
aggregates, can act as a key element in achieving better sustainability in the production of construction
materials (EEA, 200830]). Evidence shows that such taxes contribute to a reduction in the use of virgin
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materials and encourages the use of recycled materials and by-products from other industrial processes
(Séderholm, 201131;; European Commission, 201132)).

Reducing virgin raw materials use in the production of construction materials is one of the strategic
objectives of Hungary’s National Waste Prevention Programme. One of the ways to achieve this objective
would be to introduce a tax on selected virgin construction materials.'” Through a tax on aggregates, such
as stones, gravel or sand, the government could send a strong price signal by making the sourcing and
the use of virgin materials for construction less attractive. Moreover, aggregates are not traded
internationally and would therefore not threaten the competitiveness of domestic producers. However, the
timing of the measure will require a careful evaluation of the market conditions in the building construction
sector.'® Once implemented, Hungary may also consider earmarking the revenues generated from taxes
for funding R&D on the circular economy and related pilot projects.

Taxes and levies on virgin construction aggregates have been introduced in several countries, which
Hungary could draw upon for inspiration. For instance, Denmark and Sweden tax on an ad quantum
(physical) basis, while other countries apply ad valorem (monetary) taxes. In the United Kingdom, a levy
is applied to the commercial exploitation of rock, sand and gravel, which has led to the country having one
of the highest shares of secondary aggregates use across Europe (see Annex Box 6.A.5).

6.4.2. To steer designers and contractors towards implementing circular economy
principles in building design and construction requires better guidance at the national
level

In the design phase, Hungary’s policy and legal framework is well aligned with the relevant requirements
of EU legislation, which mainly consider energy efficiency. Yet, there is an absence of common design
principles that push for circularity in materials. In the construction phase, the recently developed National
Sustainable Construction Industry Strategy falls short of outlining concrete implementation measures. In
turn, the lack of circularity considerations in the design and construction of buildings has an amplifying
effect on the required production of raw materials in the country. This is compounded by the strong demand
in residential construction and renovation activities.

To encourage the consideration of circularity in building design and construction in practice, Hungary will
need to translate circular economy principles into concrete strategies and actions at the different levels of
implementation in terms of materials, buildings and urban environments.

Prioritising circularity in the design of buildings and urban environments

On micro and meso levels, early design decisions influence the circularity potential of buildings and their
embedded materials. On the macro level, urban planning that considers circular design principles can help
boost circularity at larger scales (Dokter, Thuvander and Rahe, 202133)).

Mainstreaming circular economy principles into design will require a revision of existing Hungarian
legislation relevant to design and material choices in buildings, including the Civil Code (Act V of 2013),
the Act LXXVIII of 1997 on the development and protection of the built environment, and the Government
Decree 191/2009 (IX.15) on Construction Work Activities. These documents need to integrate language in
support of the circular economy. They need to make a link to the minimum recycled content requirement
for certain construction products, as put forward by the revised European Construction Products
Regulation (CPR) (European Commission, 202234]), and mandate the development of performance-based
criteria for construction materials and components in line with the EU’s Circular Economy Principles for
Buildings Design (European Commission, 202035).

Hungary will also need to steer designers, architects and engineers towards a more circular design of
buildings and urban environments by developing a new strategy for circular construction design and by
adapting its urban planning strategies.
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Design guidelines to mainstream circular construction principles in buildings

A circular designed building is environmentally sustainable thanks to its resource efficiency and smart
design. A circular building takes into consideration the effective use of space and efficient energy
consumption during the use phase, efficient resource use during its construction, and materials reuse and
recovery during renovation and its end-of-life (Window of circular opportunity, n.d.jze)).

Currently there is no legally binding regulation guiding the planning and design of the built environment in
Hungary.'® Circular economy principles are only considered within sectoral recommendations and
standards (see the section “Hungarian construction-related policy and legal framework”). The lack of
guidance poses a challenge for the uptake of circular designed buildings in Hungary. Specific challenges
mentioned by the interviewed stakeholders relate to the modularity and longevity of buildings and to the
composition of their materials. For instance, less than 5% of buildings in Hungary are currently constructed
with modularity in mind, i.e. with modules built off-site. Neglecting concerns for longevity during design has
reduced the life expectancy of commercial and prefabricated residential buildings from a typical life span
of 50-80 years to 30-50 years. The use of composite materials also hampers their disassembly, with only
energy or chemical recovery possible.

Hungary should develop guidance on designing buildings with circular economy principles in mind to help
reduce the pressure on raw materials and their environmental impact, as well as help designers, architects
and engineers adopt a life cycle approach to the structures and systems they create. This will need to
address design for modularity, flexibility, durability, adaptability and disassembly, and provide guidelines
on how to incorporate secondary construction materials into buildings and their components. The
measures put forward should also encourage digitalisation of construction and promote the application of
BIM and digital product passports (DPP). In developing such guidance, Hungary should draw on the
Circular Economy Principles for Buildings Design recently developed by the European Commission (see
Annex Box 6.A.6). The country will also need to reflect on the future legislative measures proposed within
the Sustainable Products Initiative (SPI) (European Commission, n.d.is7).2°

Urban planning strategies to support the development of smart, sustainable and circular
cities

Urban planning and design are a channel to stimulate the uptake of circular construction and infrastructure
within cities. Cities account for 85% of global GDP generation and 75% of natural resource consumption.
They also produce 50% of global waste and 60-80% of GHG emissions (Ellen MacArthur Foundation,
n.d.;3s). The pursuit of future-proof urban environments therefore needs to focus on regulating resource
use and waste management, target self-sufficiency in energy and material production, and consider
community involvement (Andreea Cutieru, 202239)). Approaches such as planning for walkability, high-
quality buildings and resource efficiency in infrastructure have proven to contribute to smarter, more
environmentally sustainable and circular neighbourhoods (Krisch and Suitner, 2020u0;). Moreover, nature-
based solutions (NBS) applied to the built environment can counter the negative impacts of urbanisation
and contribute to the circular economy through the provision of ecosystem services. Some of the solutions
include green building materials (such as use of biocomposite materials, the production of which requires
lower energy, carbon and water consumption) and green building systems (such as the application of green
roofs, fagade greenery and living walls, which helps improve air quality and stormwater management, as
well as reduce pollution levels, temperatures inside and outside of buildings, and their energy usage).
Other solutions for green building sites include establishing nature in cities, enhancing biodiversity through
blue-green infrastructure components and providing opportunities for biophilic design, with positive impacts
on human health (Pearlmutter et al., 2019411).

Hungary currently does not have a single national urban policy document in place. Instead, principles for
urban policy are incorporated across various strategies and plans, including the National Development
Strategy 2030, the Hungarian spatial planning system, and the integrated urban development strategies

TOWARDS A NATIONAL CIRCULAR ECONOMY STRATEGY FOR HUNGARY © OECD 2023



126 |

on the municipality level. However, these strategies are missing a unified approach to sustainability. In
particular, Hungary faces limitations and challenges in green infrastructure planning and development, and
in restoring degraded ecosystems and developing ecological networks. It also lacks a harmonised
development and land use approach as well as related tools (Krisztina Filepné Kovacs, 2019u2)). To
address these challenges, Hungary should promote more integrated spatial planning that prioritises
environmental sustainability and circularity.

Copenhagen’s urban planning strategy and Vienna’s urban development project are examples of how
urban planning and design can drive the creation of sustainable and circular spaces (see Annex Box 6.A.7).
They adopt a sustainable approach to the liveability of neighbourhoods through the integration of public
transport, the use of natural materials in construction, the restoration of the natural environment, and the
introduction of sustainable services. The EU Urban Agenda Partnership on Circular Economy — a joint
effort between the EC, the EU Member States and the European Cities Networks — has identified several
actions and recommendations for cities in their circular transition (Hakon Jentoft, 2018p3]). These best
practices and concrete actions can be used to source inspiration for adapting the Hungarian urban planning
approach and related strategies, such as the Integrated Urban Development Strategy — Budapest 2020
(Municipality of Budapest, 201544)).

Encouraging a circular building construction sector

With the continuous increase in construction activities, a growing potential for integrating sustainability and
circular economy principles into future construction projects emerges. Moving away from the current linear
and cost-efficiency-driven construction towards greener and more circular projects requires a clear vision,
a set of shared goals, and guidance on the national level.

In Hungary, the absence of a strong legislative basis for the construction phase,?' results in a scattered
policy landscape locked into outdated architecture principles. The only overarching policy document
currently in place is the National Sustainable Construction Industry Strategy. While this lays out the
priorities, areas of intervention and proposals for action in the industry, it lacks concrete recommendations
that focus on the circular economy. The strategy needs to be revised to include specific targets on the
circular economy (beyond a building’s energy performance) as well as guidance for addressing
construction activities from a more systemic perspective.?? It will also need to reflect the revision of CPR
(European Commission, 2022[34)).

Besides revising the policy in place, Hungary will also need to adapt its Public Procurement Act to include
Green Public Procurement (GPP) criteria and possibly integrate minimum content requirements into these.

GPP to incentivise the supply of and investment into more circular construction products
and building services

The GPP tool is used by authorities to procure goods, services and works with a reduced environmental
impact throughout their life cycle. Circular public procurement takes the GPP a step further by targeting
closed energy and material loops in purchasing decisions within supply chains, while minimising and, in
the best case, preventing negative environmental impacts and waste creation across the whole life cycle
(European Commission, 2017 45).

As noted during the stakeholder interviews, the current Public Procurement Act and the procurement
process in Hungary do not take on board the principles related to sustainability and circularity. Elements
of green procurement have only been integrated in projects procuring secondary raw materials. To
gradually increase the use of GPP criteria when awarding contracts and to incentivise service providers to
supply and invest in more circular construction products and building services, a revision of the Public
Procurement Act or the development of a stand-alone Green/Circular Public Procurement policy, extending
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the use of GPP criteria for construction works, will be required. The scope of such revisions could be
examined by the Sustainability Working Group established under the Sustainable Hungary Programme.?3

The recent publication of the Environmental Public Procurement Ethics Code (Green Code) by the
Hungarian Public Procurement Authority is a step in the right direction (Hungarian Public Procurement
Authority, 2021u¢).2* The code identifies the environmental objectives and areas that the participating
contracting authorities commit to prioritise in their public procurement, one of which is the circular economy
approach. While currently a voluntary initiative, this guidance should be made mandatory in the future. In
the long term, Hungary should also consider integrating minimum “recycled content requirements” into
GPP to encourage the further use of recycled materials in construction works.2® Doing so will first require
a revision of the current legislation on design and materials choices in buildings (as discussed in the section
“Prioritising circularity in the design of buildings and urban environments”).

The EU’s voluntary GPP criteria for construction led many European countries to develop guidance in this
area in the form of national GPP criteria embedded in their national regulation. Examples of implementation
include in the Netherlands where the regulatory environment and effective cooperation between public and
market actors enabled a successful integration of sustainability criteria into the public procurement of
infrastructure projects (see Annex Box 6.A.8).

6.4.3. Extending a building’s life and promoting more intensive and flexible uses calls for
strengthened incentives

Buildings are responsible for a large share of energy consumption and CO2 emissions.?® While more
sustainable and circular design (as discussed in the section “Prioritising circularity in the design of buildings
and urban environments”) can produce highly efficient new buildings, improvements in the way buildings
are used and maintained are also necessary. In Hungary, the incentives in place are weak and favour
neither the extension of a building’s lifetime nor an improvement in how they are used. Despite the ageing
residential building stock, Hungary’s annual renewal rate remains around 1% for residential buildings,
which is far below the 3% rate set in the LTRS as a part of the EU renovation wave.?” Hungary also lacks
effective space-sharing strategies to promote a more intensive use of buildings as well as zoning
regulations to enhance flexibility in a building’s uses while advancing circularity in cities.

Improvements in the way buildings are used and maintained also contribute to a prolonged life cycle of
construction products (one of the objectives of Hungary’s National Waste Prevention Programme). To help
achieve this objective, Hungary will need to promote a systematic renovation of buildings and a more
efficient use of their spaces.?®

Extending the lifetime of buildings through renovations

The use phase of buildings in Hungary has a significant potential for more circularity. Promoting the
extended lifetime of structures and materials will require a greater number of renovation support schemes
specifically tailored to promote circular economy principles and to introduce other economic instruments
to make renovations of public and residential buildings more economically attractive.

Renovation support schemes to incentivise renovation of public and residential buildings

Renovation of the building stock has been singled out as a key initiative to drive energy efficiency within
the European Green Deal (European Commission, n.d.7)). Besides energy-related considerations, the EU
Renovation Wave strategy counts circularity, use of organic materials and environmental standards among
its key principles. Adopting circular economy principles during building renovations reduces the use of
materials in existing structures, thereby delaying their demolition and forgoing the use of new materials in
the construction of new buildings. Renovation support programmes are an important way to incentivise the
renovation of public and residential buildings.
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As pointed out by the interviewed stakeholders, the Hungarian construction industry prefers investments
in the construction of new buildings rather than the renovation of old housing stock. This is due to the
insufficient financial incentives available for renovation projects in Hungary. Current renovation support
schemes and grants are limited both in their scope and coverage. Aside from the “home improvement
grant”, which is set to expire by the end of 2022 (Hungarian State Treasury, 2021ug), there is currently
only one scheme subsidising home renovations. However, the Housing Subsidy for Families (CSOK)
scheme is limited to households with at least one child. Additionally, this scheme seems to prioritise newly
built homes over the renovation of existing residential buildings, thereby contributing to urban sprawl and
an increase in demand for materials for buildings and related infrastructure in new residential areas.?°
Moreover, the latest draft of the Cohesion Fund Environmental and Energy Efficiency Operational
Programme Plus (EEEOP Plus) plans to allocate support for improving buildings renovation for only about
32 000 homes in the coming 7 years (representing less than 1% of total homes in Hungary). Those funds
are likely to be used exclusively for energy efficiency schemes (Cashawards, 2021 4g)).

In order to better target the actual demand for renovations of the housing stock and to meet the country’s
renovation targets, Hungary will need to extend its renovation support schemes both in scope and
coverage.®® These schemes will also need to better reflect circular economy principles at building and
product levels when considering options for renovation (ECOS, 20200;). For instance, it is important to
prioritise innovative materials with high circularity potential, such as the use of mineral wool for its excellent
recycling potential, and stone wool for insulation, which are produced as by-products from other industries
(Olympia Dolla, 202251;). The Czech Republic is an international example of a successful wide-scale
implementation of renovation financing and it has now extended its financial support programmes for both
renovation and new efficient construction to all categories of buildings and across all regions (BPIE,
2017152)).

Reduce value added tax on renovation works to make them more affordable

Renovations offer opportunities to deploy circular strategies beyond energy efficiency improvements.
However, the transition towards circularity and the sustainable renovation of the building stock currently
faces economic obstacles, which is coupled with political barriers and a lack of awareness (Giorgi, Lavagna
and Campioli, 2018531). To make renovation works more affordable and boost their uptake, various
financial incentives could be implemented. These include value added tax (VAT) rebates, green taxes and
tax refunds.

Hungary could investigate the potential of using targeted VAT reductions for renovations to improve
materials use in buildings, and possibly to target the use of secondary and renewable materials in
renovation projects. Alternatively, VAT reductions could also target the uptake of deep energy renovation
projects, but they entail significant costs for owners and are carried out at much lower frequency. For
example, improvements in energy performance of a building by at least 60% occurs only in 0.2% of the
building stock annually (BPIE, 2021s4]). To design effective schemes, it is important to first evaluate the
scope and relevance of introducing VAT reductions that target specific activities.

The VAT reduction for housing renovations has been implemented in the United Kingdom (Government of
the United Kingdom, n.d.is51). The reduced tax rate of 5% (compared to 20% for domestic building works)
can be obtained for any works of repair, maintenance or improvement to a property, with only a few
exemptions. In France, a tax rate of 10% (down from 20%) applies to works related to improvements,
conversion and repair of residential property, while a rate of 5.5% applies to building works related to
energy conservation (French-Property.com, n.d.se)).
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Promoting a more intensive use of buildings

To encourage a more efficient use of the building stock, both in terms of using the building space and
reducing the need for new buildings, Hungary will need to evaluate the future implementation of space-
sharing strategies and reform the current zoning regulations in cities.

Shared and mixed-use concepts for buildings to enhance their use and advance the
overall circularity of cities

The rapid growth in urbanisation and the urgent need to make cities smarter, more sustainable and resilient
have spurred urban planners to look for new solutions. For instance, the concept of mixed-use buildings
allow planners to flexibly adapt how buildings are used as times change (TKE, 201857). It also contributes
to the sustainable use of resources and space, and provides inhabitants with neighbourhoods that integrate
work, home, shopping, transportation and green spaces. On a larger scale, zoning regulations establish
the rules governing different types of activities permitted or prohibited on a designated piece of land or
within a “zone”, thereby controlling the development of properties and their uses. Allowing mixed uses of
land within higher density zones can enhance a building’s uses and introduce more flexibility into urban
planning, thereby advancing the overall circularity of cities (Deloitte, 2021(sg)).

In Hungary, the largest category of new buildings built between 2011 and 2019 are offices. However, during
the COVID-19 pandemic, offices have been severely underutilised. Moreover, the shift towards teleworking
is driving a more permanent decline in office space. To repurpose unused office and public administration
buildings (representing 23% of the total stock of public buildings by number) and thus make the most of
the space in educational buildings (representing 40%) (Ministry for Innovation and Technology, 202119)),
Hungary could consider developing space-sharing strategies targeting multi-use and mixed-used
concepts.

At the same time, as the population in Hungarian cities continues to grow, the higher density of residential
areas presents an alternative to the many problems of urban sprawl, but requires solutions for more
flexibility and space efficiency. To allow for higher density residential development with a mix of uses and
housing types, Hungary should consider rezoning parts of districts or cities where space distribution and
utilisation are most critical, and include affordable housing, while putting forward measures to repurpose
the existing buildings for new types of uses.

A prior feasibility study, carried out in collaboration with policy makers, urban planners, academia and civil
organisations, will be necessary to examine the applicability of the different concepts targeting some of the
building stock across cities, as well as the willingness of the residents to adjust to new concepts. Examples
of mixed-used developments, upon which Hungary can draw, include projects in Toronto (Canada) of co-
location of schools, libraries, recreation centres and childcare into community hubs, and the development
of a standardised approach for shared use facilities in Western Australia (see Annex Box 6.A.9). In terms
of zoning regulations, Seattle’s Housing Affordability and Livability agenda provides an example of
amended zoning codes to allow for higher density in residential areas (City of Seattle, n.d.is9)). Flexible
zoning has also been introduced in some European cities with mixed uses of land. For instance, the
strategy by the city of Prato (ltaly) foresees opportunities for repurposing empty buildings to reduce the
use of raw materials for new builds and to extend the life of existing buildings (OECD, 2020js0)).

6.4.4. To close the loop at the end-of-life, measures are needed to divert CDW from
landfills and encourage more appropriate treatment and reuse

As construction activities have expanded, so too has the amount of CDW produced, which represents a
significant part of Hungary’s total waste generation. Despite decreasing landfilling and increasing materials
recovery rates, the existing Hungarian policy measures have not succeeded in achieving a more significant
shift from landfilling to CDW reduction and its recycling and reuse (an objective set within Hungary’s NWMP
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2021-2027 and its Waste Prevention Plan). The slow progress has been exacerbated by the absence of
both a regulation on mandatory selective demolition and an extended producer responsibility (EPR)
scheme for certain construction products.

To close the loop at the end-of-life phase, Hungary will need to accelerate the diversion of CDW from
landfills, and prioritise recycling and high-value reuse over backfilling operations and low-grade recovery.

Diverting CDW from landfilling

Decreasing landfilling is one of the strategic objectives of Hungary’s NWMP 2021-2027. This objective can
be achieved through an increased landfill tax and improved enforcement measures.

Higher landfill tax rate coupled with better enforcement measures to reduce CDW
landfilling

A gradual increase in landfill taxes, in combination with better enforcement of waste management
regulations, will help divert CDW away from landfills and prevent any uptick in illegal dumping (European
Commission, 20121)).

Hungary’s current system of landfill taxes incentivises the unsustainable treatment of CDW and possibly
acts as an impediment to CDW recycling. Hungary’s landfill tax has been in place for almost a decade.
Despite the planned incremental increase that was originally foreseen, the current tax rates have been
frozen at their 2014 levels, and are currently lower than in other EU Member States (Cewep, 20212)).
Plans to implement further increases were reversed in 2016 over fears of a possible uptake of illegal
dumping (OECD, 201815). Although the landfilling rate of CDW is decreasing, more CDW ends up in
municipal landfills as part of municipal solid waste (MSW) because there are more landfill locations,
reducing transportation costs. Moreover, a large amount of CDW is sent to landfills as backfilling material
(Deloitte, 20153)).3" As these quantities are reported as recovered, they are exempt from the landfill tax.
To correct these inefficiencies, which is also acknowledged by the government (Ministry for Innovation and
Technology, 202121)), Hungary will need to revise its landfill tax system by raising taxes to at least
compensate for the operating and capital costs of landfills, but preferably to include environmental
externality costs (OECD, 2021s4). Coupled with the tax increase, Hungary will also need to enforce its
waste regulation by strengthening the control of waste arriving at landfills and penalising non-compliance
and illegal dumping.

The Danish weight-based landfill tax can provide insights into how effective taxes can be in diverting waste
from landfills and influencing how it is handled (see Annex Box 6.A.10). In terms of enforcement, several
EU Member States have implemented regulatory responses to illegal dumping following increases in
landfill taxes. For instance, Austria has organised huge awareness and information campaigns, increased
monitoring and enforcement activities, and improved the electronic recording of waste streams and waste
management (European Commission, 20121;). The Czech Republic aims to enhance cooperation among
environmental law enforcement agencies and strengthen their capacity to improve the overall regulatory
environment and create public awareness of waste-related matters through a short-term national strategy
(Ministry of the Interior of the Czech Republic, 2019es)).

Improving quality and increasing recycling and the safe reuse of recovered CDW

Strengthening the recycling and reuse of CDW requires its safe use and the recovery of high-quality
materials from it. However, Hungary will have to work on removing existing legal obstacles to the use of
recycled materials. According to the current definition in the Joint Decree 45/2004 (VII. 26.), CDW
represents waste from the construction of buildings listed in Annex 1, including excavated soil, concrete
debris, asphalt debris, wood waste, scrap metal, plastic waste, mixed CDW, and waste building materials
of mineral origin. Although this definition includes the most important construction materials, clarifying the
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status of waste and end-of-waste (EoW) criteria for other waste streams could encourage the safe reuse
of additional raw materials from CDW.3? Further waste streams to be targeted by EoW criteria could
possibly include bricks, tiles and ceramics, which together with concrete represent the largest category of
CDW in Hungary. The obtained aggregates could then be considered for use in building and construction
works, especially for road construction, bound surfaces or concrete and asphalt mixes. >

To further encourage the recycling and subsequent reuse of CDW, Hungary will also need to implement
new policy instruments, including: i) adopting a strategy for CDW, ii) establishing a mandatory selective
demolition scheme, which is also one of the objectives of the NWMP 2021-2027; and iii) consider
developing an EPR scheme for construction materials.

The CDW strategy would move away from extensive backfilling to higher-value recovery
and reuse of CDW

The development of a CDW strategy can help in identifying sustainable treatment options for the
management of CDW arising along the building’s life cycle (from excavation to construction to demolition
activities). The strategy would contribute to increasing the supply of secondary construction materials and
promote an improvement in the quality of materials recovered and reused from CDW (ERA, 2021s¢)).

Hungary, as in many other countries, does not yet have a strategy in place that lays out the management
and treatment of CDW in a harmonised way. Developing a dedicated national strategy could help the
country establish a system for the management of CDW as well as better connect national targets with
specific measures and activities. In particular, a CDW strategy could help Hungary move away from
excessive backfilling towards a more circular and higher-value recovery and reuse of CDW. The backfilling
activity in Hungary has significantly contributed towards meeting the 70% of CDW preparation for reuse,
recycling and recovery. However, in the future, the country should aim to achieve higher rates of CDW
preparation for reuse and recycling while reducing its high reliance on backfilling. The strategy should also
have quality standards in place and promote education and awareness raising as well as improvements in
data collection (discussed in the sections “Stimulating use of secondary construction materials” and
“Horizontal tools and cross-cutting measures”, respectively).

Malta’s recent strategy provides an example of a good practice in developing such a CDW management
strategy. Like Hungary, Malta is considered to have reached a very high recovery rate of CDW driven by
its high backfilling activity (see Annex Box 6.A.11).

Mandatory selective demolition scheme to facilitate high-quality recycling and reuse of
CDhwW

Selective demolition enables the removal and safe handling of hazardous substances, facilitates reuse
and high-quality recycling, and contributes to the establishment of sorting systems for several materials
such as wood, mineral fractions, metal, glass, plastics and plaster (European Commission, 20167). When
successfully applied, selective demolition can drive the recovery of high-quality materials for recycling and
reuse such that only a small fraction of rejects and hazardous waste would have to be disposed.3

Selective demolition, although one of the strategic objectives of the NWMP 2021-2027, is not carried out
systematically in Hungary, with only a few individual projects emerging. According to evidence collected
from the interviewed stakeholders, the recycling and recovery of CDW in Hungary is hampered by the
complexity of demolitions of modern building structures, the high proportion of plastic elements and foams
contained within these, as well as the presence of hazardous materials, such as asbestos, tar and bitumen.
The situation is similar for CDW from road infrastructure.® In order to ensure an easier identification and
to enable separate collection and sorting of CDW from buildings and road infrastructures, as well as
facilitate their on-site reuse in high-grade applications, Hungary should establish a mandatory selective
demolition scheme for specific waste streams, including inert waste.?® Mandating material specific
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separation of CDW requires a prior understanding of potential environmental impacts along the life cycle,
as well as consultations with relevant stakeholders. Such a scheme should include a system of
inspection/audit (before and after demolition) that is aligned with the national classification/definition of
waste and CDW. Once established, selective demolition will need to be embedded within the National
Sustainable Construction Industry Strategy and should also be linked to a CDW database (see the section
“Horizontal tools and cross-cutting measures”).

In the EU, the revised WFD has recommended the promotion of selective demolition (European
Parliament, 2018ss]). Several countries, including Belgium, Denmark, Finland and Sweden, have already
established legal requirements for the materials-specific separation of CDW at demolition sites (European
Environmental Agency, 2020,9). The Austrian technical standards for the design and execution of
selective demolitions demonstrate the successful implementation of such requirements within national
legislation (see Annex Box 6.A.4). An example of an online traceability system providing quality assurance
for the selective demolition process is the database developed in Flanders (Belgium) (Hradil et al.,
2019p707). Guidelines for waste audits before demolition and renovation works have also been laid out by
the EC (European Commission, 201871)).

Extended producer responsibility (EPR) scheme to encourage recovery activities and
incentivise design changes that facilitate the reuse or better recycling of CDW

The EPR schemes for construction products and materials help shift some of the costs of managing the
high volume of CDW from operators to producers. They also incentivise changes in the actual design of
products and materials, thereby facilitating the reuse and recycling of waste (OECD, 2016(72). In
construction, the introduction of EPR schemes could encourage modular building designs, easier
disassembly, the introduction of digital product passports, as well as the use of secondary construction
materials.

Despite the substantial share of recovery in Hungary, a large portion of the CDW (including concrete and
tile waste, mainly used for embankment construction) suffers from poor quality recycling and low-grade
recovery. The CDW from plastics and insulation materials, as well as the recovery of glass from windows
and doors. currently does not exist in Hungary (as confirmed by the interviewed stakeholders). On the
positive side, Hungary has been successful in metal scrap recovery, for which a recovery strategy is
available going back several decades. To improve the recovery of certain construction and renovation
products and materials, including concrete and tile waste, plastics and insulation materials, doors and
window glass, Hungary could consider developing an EPR scheme specifically targeting these materials.
Such a scheme would require producers of construction materials to establish the necessary infrastructure
that would enable the take-back of their products and improve recovery activities. In its first years, such a
scheme could be voluntary, becoming mandatory in the longer term.

Currently, there are only a few examples of EPR schemes for construction materials, not least because of
the challenges posed by implementing such schemes related to the long lifetime of buildings, their multiple
ownership and purposes during their lifetimes, and the large scale of materials streams compared to other
products for which EPR has been typically applied (Pomponi and Moncaster, 2017(73)). France has recently
introduced an EPR scheme for marketers of building construction products and materials, including
windows, carpets and concrete, which expands the existing collection points for free take-back of building
materials waste from professionals, and establishes schemes for waste recovery from craftspeople and
private individuals (Ministry of Ecological Transition, 202074;) (see Annex Box 6.A.12). The Netherlands
has in place a general binding agreement for flat (insulation) glass. Initially started on a voluntary basis,
the programme is now a binding financial contribution for post-consumer collection, sorting and treatment
(Dimitropoulos, Tijm and in 't Veld, 202175)). Outside of Europe, Japan’s EPR law requires contractors to
sort and recycle wood, concrete and asphalt (Ogushi and Kandlikar, 20077¢). In the United States a
number of states have introduced mandatory EPR programmes for architectural waste paints (PaintCare,
n.d.i77).
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6.4.5. Horizontal tools and cross-cutting measures need to be put in place to support a
more circular building construction sector

Various horizontal tools can be used to support and further accelerate the uptake of circular construction
activities in Hungary. Enhancing coordination and facilitating collaboration between all relevant
stakeholders could help address cross-cutting issues in the industry and contribute to more coherent
circular economy-related policy actions. Improving capacity-building, knowledge transfer and education is
essential for mainstreaming circular economy principles across all life cycle stages of construction.
Improving data availability on CDW generation would facilitate sustainable waste flow management, while
large-scale digitalisation would contribute towards increasing resource efficiency and productivity in the
industry and support the adoption of circular business models. Finally, tailoring government support helps
stimulate the innovation potential of the circular transformation of SMEs.

Enhancing coordination and facilitating collaboration between stakeholders to address
cross-cutting issues in construction

Better coordination and increased collaboration are essential for mitigating fragmentation in the
construction industry, breaking down silos, increasing the pace and dissemination of innovation and
making the entire industry more circular.

Hungary is currently one of the few EU Member States that does not have a dedicated Ministry of
Environment in place. The coordination of the transition to a circular economy is carried out at the state
secretary level, specifically by the State Secretariat for Environmental Policy and Circular Economy of the
Ministry of Energy. According to the interviewed stakeholders, the lack of inter-sectoral and cross-agency
collaborative mechanisms has led to coordination issues and made it more challenging to meet the targets
and objectives related to the circular economy. Improving the coordination between the different ministries,
relevant agencies and stakeholders, would help tackle some of the industry’s cross-cutting issues, such
as innovative circular business models, new technologies, and recovery and reuse of materials across
different sectors, thereby contributing to more coherent policy actions. To steer the transition to a circular
construction, Hungary should consider establishing a coordination mechanism, possibly at the level of a
state actor, for example, a newly created ministry or an agency, a government commissioner or a public-
private-partnership. The creation of a formal coordination body will need to be preceded by the
establishment of a working group in order to build on the momentum created by the adoption of the NCES
as well as to leverage synergies and bring about common actions within the industry. The working group
could be composed of construction industry stakeholders in the newly created Circular Economy
Technology Platform and be led by the State Secretary for the Environmental Policy and Circular Economy
of the Ministry of Energy.

Several examples of successful inter-sectoral collaborations and partnerships have emerged over the past
years, including “green deals” and public-private discussion platforms in the Netherlands (see Annex
Box 6.A.13). In Hungary, two collaboration platforms were established to accelerate the transition to a
circular economy: the Circular Economy Platform (BCSDH, n.d.;7s)) and the Circular Economy Technology
Platform (EGOV.HU, 20227q)) (see Box 2.2° in chapter 2).

Improving capacity building, knowledge transfer and education to mainstream circular
economy principles within the construction industry

Effective education, capacity building and knowledge sharing are essential for awareness raising about
circular economy principles, and further accelerating the circular transition in the construction industry.

The application of circular economy principles within the Hungarian construction industry is poor and
predominantly focused on waste management aspects. As noted during the stakeholder interviews, the
lack of innovative approaches and knowledge transfer continues to determine conservative attitudes in
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Hungarian design, architecture and engineering practices. Many contractors do not know what to do with
recovered materials, while good practices from abroad are rarely disseminated to domestic stakeholders.
The uptake of circular approaches in Hungary’s construction industry would therefore benefit from stronger
capacity building, knowledge transfer and education.

Training programmes, such as the Circularity Thinking Programme, developed by EIT Climate-KIC for
stakeholders and practitioners of the Deep Demonstration project in Slovenia, could inspire greater
capacity building in Hungary (see Annex Box 6.A.14). More specifically, this could be achieved by
developing a national training programme targeted to industry stakeholders and policy makers, which could
be run by the Hungary Green Building Council. Better knowledge transfer could be achieved through
dedicated private-public platforms that bring together relevant stakeholders. The Holland Circular Hotspot
provides an example of such a platform where knowledge on advanced, innovative and circular
construction practices are disseminated. On another level, mainstreaming circular economy into curricula
of higher education programmes would help prepare the next generation of policy makers, designers,
architects and constructors for more circular thinking (see Annex Box 6.A.14).

Better monitoring of uses of construction materials and CDW generation will accelerate the
uptake of more circular practices across the industry

Besides the life cycle specific measures discussed in the previous sub-sections, accelerating the uptake
of circular practices in the construction industry requires consistent data on and monitoring of construction
material flows across the entire construction value chain.

In Hungary, data collection on material uses and their flows and CDW in construction is either completely
missing or is not carried out systematically.®” The building sector has currently no database in place that
would ensure a harmonised approach for reporting CDW streams. In road construction, although a
database for monitoring waste streams is already underway, this currently only covers asphalt. Hungary
therefore needs to reform its national database or put in place a new inventory, which would register the
volumes of CDW generated across the entire economy as well as their quality specifications. The
precondition for such a revised data inventory is improved data reporting on EWC codes, lifetimes, prices
and usability of different waste streams by construction companies. Moreover, laboratory tests to
determine the quality of secondary raw materials recovered from CDW will need to be specified. This
information could, in turn, be used to inform the quality standards and labels for secondary construction
materials (discussed in the section “Quality standards to enhance confidence in the quality and
performance of secondary construction materials”). Moreover, it could serve as an outlet for matching
suppliers with users of recycled construction materials, which would spur the creation and uptake of a
marketplace for secondary raw materials. Ultimately, improved data availability would also contribute to
evidence-based policy making.

When reforming the existing database for the building sector, Hungary could draw on the experience from
existing initiatives in the country and abroad. For instance, the CLEAN-WAY database and map (CLEAN-
WAY Kift, n.d.is01), which was established with the aim of enhancing the reuse of secondary raw materials,
might have a future potential to be used on a larger scale and be inter-connected with other databases.
The National Buildings Database in France [Base de Données Nationale des Batiments] is an international
example of an open-data project cross-sourcing information from about twenty different datasets covering
more than 21.4 million buildings (see Annex Box 6.A.15).

Promoting digitalisation of the construction industry to support the adoption of new circular
business models

Digitalisation drives innovation and helps tackle the industry’s challenges related to labour shortage,
competitiveness, resource and energy efficiency, and productivity. Digital tools are considered especially
important in the planning, authorisation and design phases of construction (European Commission,
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2019s1)). They are also an important enabler for the adoption of new circular business models (OECD,
2019s21), such as the industrial symbiosis and digital marketplace for infrastructure (World Economic
Forum, 2021s3).%

To ensure a systematic digital circular transition of the construction industry in the country, it needs to
become one of key themes of Hungary’s National Digitalisation Strategy. More specifically, it will need to
indicate the links and inter-dependencies between the different technologies, the national context and the
industry’s structure. In terms of specific technologies, Hungary could possibly focus on BIM (helping to
improve decision making in buildings and public infrastructure projects for renovation, refurbishment and
maintenance),®® digital twins (enabling easier maintenance, repair, reuse, safe dismantling and disposal
of constructions, products and materials),*® and open-source design (facilitating collaboration on designs
of buildings, neighbourhoods or cities)*'. To facilitate a stronger uptake of digital solutions, policy measures
targeting digitalisation need to be accompanied by financial support in the form of grants, loans or equity,
but also by technical assistance.

The Danish Strategy for Digital Construction and Bulgaria’s Digital Transformation Strategy are examples
of cross-sectoral digitalisation agendas, with measures targeting the digitalisation of the construction
industry. On a different level, the Estonian Digital Construction Cluster (EDCC) aims to develop an
innovative digital environment targeting the entire construction life cycle and value chain (see Annex
Box 6.A.16). Moreover, several national governments have embedded BIM requirements into their public
procurement processes (European Commission, 2021s4). National and local governments have also
facilitated the uptake of digital technologies by providing e-services, such as digital building permit
systems, digital logbooks and registries of properties (in some cases enriched by the inclusion of
Geographic Information System [GIS] and 3D models for digital registry of properties) (European
Commission, 2021s4)).

Tailoring government support to stimulate the innovation potential of the circular
transformation of SMEs

The SMEs are the backbone of the European economy. Recognising the necessity and the economic
opportunity arising from becoming more sustainable, SMEs are increasingly using environmentally friendly
methods and materials, and adopting circular business models (SMEUnited, 2021(s5)). To ensure that
SMEs are well equipped to embrace the opportunities of the circular transition, tailoring support to their
specific needs is essential.

In recent years, the productivity of Hungarian micro, small and medium-sized enterprises (MSMEs) has
improved significantly, exceeding the growth rate of large companies in the country. However, the SME
sector still lags behind the EU average both in terms of its growth and the production of greener products
and services (OECD, 2018y15)). Governmental support therefore needs to be stepped up to accelerate the
innovation potential of the circular transformation of SMEs.*? This support should focus on providing more
financial incentives, for instance, grants to help domestic material producers to modernise technologies
and production processes in order to manufacture construction materials using recyclates, enabling market
mechanisms and tools to facilitate SMEs operations. The government also needs to ensure that any
regulatory obstacles preventing SMEs in adopting new circular business models are removed.

Examples of SME specific measures include the Circular Economy Business Support Service, launched
in Scotland, and the Circular Business Challenge established in the Netherlands. These help companies
discover more circular ways of doing business through practical workshops and financial support. The EC
has developed a voluntary reporting framework to help SMEs from the built environment to assess and
monitor the sustainability performance of buildings (see Annex Box 6.A.17). Although not limited to SMEs,
the Dutch Environmental Investment Allowance (MIA) and the Random Depreciation of Environmental
Investments (VAMIL) schemes allow entrepreneurs to deduct part of their investment costs on top of their
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regular investment tax deductions for environmentally friendly investments in a number of areas, including
construction (Netherlands Enterprise Agency, n.d.se)).

6.5. Concluding reflections on the key policy recommendations

The previous section presented the gaps in Hungary's transition towards a more circular building
construction sector. To align with the objectives and targets of EU policies and to achieve Hungary’s
national ambitions, the country needs to address the following gaps:

e The absence of economic and regulatory incentives to shift construction materials from primary to
secondary composition.

¢ Inadequate guidance to steer designers and constructors to prioritise design and construction in
line with circular economy principles.

e Weak incentives to extend a building’s life and the introduction of more intensive and flexible uses.
¢ Inadequate measures to incentivise the shift from landfilling to CDW recycling and reuse.
e The absence of horizontal tools to support greater circularity in the construction industry.

To close the identified policy gaps, this report presents a set of policy recommendations for implementation
by the Hungarian government. The proposed instruments include a mix of economic and regulatory
measures for each life cycle phase of construction, as well as a number of enabling horizontal tools
targeting better coordination, education, information, digitalisation and business support to SMEs. To
facilitate the transition to a circular construction industry, Hungary will need to strengthen existing policy
instruments, including increasing the landfill tax rate and enforcing the waste regulation, as well as
extending renovation support schemes and tailoring them better to promote the circular economy.
However, to fully unleash the potential of circular building construction, new policy instruments are
required. In the upstream, to support the uptake of the secondary materials market, policy instruments
could include: i) developing quality standards for secondary materials; ii) introducing a tax on selected
virgin construction aggregates; and iii) integrating minimum recycled content requirements into GPP
criteria. To incentivise CDW recycling and reuse, the downstream measures will need to focus on: i)
introducing EoW criteria for additional construction waste streams; ii) establishing a mandatory selective
demolition system; and iii) consider developing an EPR scheme for construction products. Table 6.1
provides a list of key policy recommendations.

Table 6.1. Gap analysis and key policy recommendations for a transition towards a circular
building construction sector

Life cycle stage Gaps Policy recommendations
Production Absence of economic and Develop a secondary raw materials policy
regulatory incentives to shift Develop a new quality standard and a quality label for secondary construction materials

construction materials from

orimary to secondary Simplify the procedure permitting the incorporation of secondary raw materials into

construction projects

composition o . -~ .
Consider introducing a tax on selected virgin construction aggregates
Design and Inadequate guidance to steer Revise the current legislation on design and materials choices in buildings to include
construction designers and constructors to minimum recycled content requirements and the development of performance-based
prioritise design and criteria for construction materials and components

construction in line with circular - pevelop circular design guidelines for buildings

economy principles Adapt urban planning strategies to support the development of smart, sustainable and
circular cities
Revise the National Sustainable Construction Industry Strategy to include circular
economy aspects
Extend the use of GPP criteria for construction works and consider integrating
minimum recycled content requirements into GPP
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Life cycle stage Gaps Policy recommendations
Use Weak incentives to extend a Extend existing renovation support schemes and tailor them to promote circular
building’s lifetime and the economy principles
introduction of more intensive  Reduce value added tax on renovation works
and flexible uses Promote shared and mixed-use concepts in public buildings by developing space-
sharing strategies and revising zoning codes
End-of-life Inadequate measures to Increase landfill tax rate and strengthen enforcement of waste regulation
incentivise the shift from Introduce end-of-waste criteria for additional construction waste streams
Iraerletifelllmg to CDW recycling and Develop a national construction and demolition strategy
Establish a mandatory selective demolition scheme
Consider developing an extended producer responsibility (EPR) scheme for
construction products
Horizontal Absence of horizontal tools to Enhance coordination and facilitate collaboration between stakeholders
support a greater circularity in Improve capacity building, knowledge transfer and education
the construction industry Improve monitoring of construction materials uses and CDW generation
Promote digitalisation of the industry
Tailor government support for the circular transformation of SMEs
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Annex 6.A. Supplementary information

Annex Box 6.A.1. EU policy framework for a circular construction sector

Numerous policies and plans with a direct or indirect impact on the circular economy in the construction
sector exist at the EU level.

Annex Figure 6.A.1. Circular economy related policy landscape in the EU

EU level

Extraction Design Construction Use End-of-life
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Cross-cutting policies

The following cross-cutting policies relevant to the circular economy in the construction sector have been
identified at the EU level:

e The circular economy is one of the focus areas of the European Green Deal and its New Circular
Economy Action Plan (European Commission, 20207;), which foresees a Strategy for a
Sustainable Built Environment (currently under development) (European Parliament, 2021sg)).
Specific EU plans and policies cover various parts of the construction value chain in the buildings
sector.

e At the design phase, the current EU circular economy approach for the construction sector is to
enhance circular design, focusing on durability and adaptability, as well as waste reduction and
high-quality waste management.

e Under the EU Recovery and Resilience Facility (European Commission, 2021s9)), loans and grants
have been made available to support reforms and investments undertaken by Member States to
mitigate the economic and social impacts of the COVID-19 pandemic while contributing to Europe’s
sustainable development. Flagship areas for investments and reforms include energy efficiency
through renovation in buildings or re-/upskilling the local labour force.
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e Thefirst European Climate Law (European Commission, 202190]) proposes a legally binding target
of net zero GHG emissions by 2050. This is supposed to be achieved by cutting emissions,
investing in green technologies and protecting the natural environment. As emphasised in the
European Green Deal, the circular economy has an essential role to play in reaching carbon
neutrality, given that a significant share of GHG emissions in the construction sector is attributed
to materials management activities (IRP, 2020;s)).

Policies targeting specific life cycle stages

The following policies are relevant for individual life cycle stages of construction at the EU level.

Design

The European Commission has introduced the circular economy initiative “Principles for Buildings Design”
(European Commission, 2020;35)) in order to enhance resource efficiency. Another European initiative
relevant to the design of buildings, their components and materials is the Sustainable Products Initiative
(SPI). This includes a revision and extension of the Ecodesign Directive, which also affects the construction
sector, as construction products are covered by this initiative. On 30 March 2022, the EC published a
proposal for Ecodesign for Sustainable Products Regulation (ESPR) extending eco-design requirements
to non-energy related products and to circular economy-related requirements (European Commission,
2022j91]). The proposal also suggests the introduction of digital product passports (DPPs).

Construction

The Construction Products Regulation (CPR) aims to achieve the proper functioning of the internal market
for construction products by means of introducing harmonised technical specifications of their performance
in the phases of construction or use. On 30 March 2022, the EC published a proposal for the revision of
the CPR, which introduces recycled content requirements for construction products as well as DPPs, and
empowers the EC to establish mandatory GPP criteria for public construction works (European
Commission, 2022(34)).

Use

Policies relevant to the use phase of buildings only target energy consumption, and policies directly related
to the circular economy in the use phase are largely absent. At the same time, the circular economy has
been recognised as one of the tools to achieve carbon neutrality in national energy policies, such as
national energy and climate plans (NECPs).

e The EU Energy Efficiency Directive (EED) establishes a set of binding measures to help meet
energy efficiency targets by 2020. The new proposed revision to the EED includes consideration
of circularity (for global warming potential of life cycle emissions) in its articles 6 and 7.

e The Energy Performance of Buildings Directive (EPBD) complements the EED, and sets targets
for all newly constructed buildings. It also sets minimum energy performance standards for
renovated buildings, and mandates Member States to define clearly (in terms of energy
consumption per built area) the energy consumption of near-zero energy buildings. These
definitions are to be included in the long-term building renovation strategies.

End-of-life
For the end-of-life stage, there are two relevant EU policy and legal frameworks:

e The Waste Framework Directive (WFD) is the EU’s legal framework for treating and managing
waste. Construction and demolition waste (CDW) is one of the most important waste streams. The
directive sets out a 70% target for non-hazardous CDW to be recycled by 2020, including backfilling
(with exemptions for a few EU Member States).
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e The EU Landfill Directive sets out operational requirements for landfill sites. It introduces a
restriction on landfilling of materials that are suitable for recycling.

Annex Box 6.A.2. Strategic objectives and policy actions for CDW in Hungary

National Waste Management Plan 2021-2027 (NWMP 2021-2027)

The strategic objectives for CDW laid out in the National Waste Management Plan of 2021-2027
include:

e Increasing the rate of preparation for reuse and recycling.

e Promoting selective demolition and on-site recovery.

¢ Reducing the amount of landfilled waste.

e Increasing the number of drop-off locations for citizens.

e Improving control, monitoring and quality control.
The plan includes a proposal for two indicators to measure progress towards the objectives: the rate of
preparation for reuse and recycling of CDW (with a target set to 70%), and the percentage of CDW

landfilled (without a set quantitative target). To support a more sustainable management of CDW, the
plan proposes a set of concrete measures, including:

e Strengthening the selective sorting of materials, removal of hazardous materials and safe
handling.

o Establishing a selective sorting system for wood, minerals, metal, glass, plastics and gypsum.

e Encouraging efficient sorting on site and in inert processing plants.

¢ Promoting investment in on-site recovery.

e Establishing regional recovery centres.

e Setting up monitoring and control systems (such as a camera system, bridge scales, an online
monitoring system, the designation of accredited laboratories).

o Establishing waste collection yards.

e Promoting the use of secondary raw materials, and the revision of technical road standards.
e Enforcing strict legal penalties for the illegal dumping of CDW.

e Introducing legislation on the end-of-waste status.

e Increasing the use of demolition waste for energy purposes.

National Waste Prevention Programme

The National Waste Prevention Programme has been drafted as part of the National Waste
Management Plan 2021-2027. The CDW-related strategic objectives include:
e Avoiding the demolition of buildings by possibly repurposing buildings.

e Reducing primary raw materials use in production, construction, maintenance, conservation and
in the demolition of construction products and structures.

e Increasing the life cycle of construction products.
e Dramatically reducing the amount of CDW going to landfill.

To achieve these objectives, the programme recommends a number of specific actions:
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e Promoting alternative uses for obsolete buildings and structures.

e Setting up a coordination body to bring together the actors of the construction sector to find
synergies and prompt common actions.

e Separate dismantling.
e Restructuring the building materials certification system.
e Establishing a waste transfer system.

o Establishing a mandatory minimum percentage of construction waste to green construction
procurement in order to increase the reuse and recovery potential of CDW.

e Establishing sectoral legislation on CDW.

Source: Ministry for Innovation and Technology (2021}21)).

Annex Box 6.A.3. Strategies for the sustainable management of raw materials

Secondary raw materials policy of the Czech Republic

The secondary raw materials policy was developed in collaboration with experts from both academia
and industry, and approved by the Czech government in 2014 (Ministry of Industry and Trade of the
Czech Republic, 201692)). It is the first document establishing a national strategic framework for the use
of secondary raw materials, defining 5 strategic objectives and 16 measures, with specific tasks
developed in a separate action plan. The strategy identifies 10 commodities and sources of secondary
raw materials, including CDW, that are of particular value for the country’s production and export. The
list of priority materials remains open to updates as business needs and the economy change. The
overall objective of the national strategy is to promote self-sufficiency in raw materials by increasing the
use of secondary raw materials.

Strategy for raw materials management in the Southern region of Denmark

The Region of Southern Denmark (Syddanmark) is preparing a new raw materials strategy, which will
provide an opportunity to rethink raw materials management in line with the UN Sustainable
Development Goals. The consultancy firm Metabolic has helped prepare inputs into this strategy,
providing a conceptual framework for the sustainable management of raw materials in the region
(Metabolic, 2020y93)). It has also analysed the current supply and consumption trends in the region,
examined materials and activities in the value chain with the largest environmental impacts, and
identified measures to successfully manage raw materials sustainably.
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Annex Box 6.A.4. Quality standards and selective demolition for secondary raw materials

Austrian quality standards for recycled building materials

Published in 2015 and revised in 2016, the Austrian Recycling Building Materials Ordinance has as its
main objectives the standardisation of recycling materials from CDW and their improved marketability.
The ordinance sets out the procedures for construction and demolition, including conducting an audit
of the on-site conditions prior to demolition. The audit should cover the presence of reusable
components and pollutants or contaminants. The evaluation also has to follow the Austrian standard
ONORM B 3151, which provides the specific dismantling procedure and the required documentation
(European Commission, 2022947). The ordinance also establishes quality standards for the different
recycling materials, defining the permitted input materials and the areas of application (the highest
quality being classified as ‘U-A’ materials, which are no longer regarded as waste but as ready-to-use
products). One major contribution of the ordinance in promoting a circular construction sector is the
establishment of legal certainty and improved confidence in the quality of recycled building materials
(Austrian Construction Materials Recycling Association, 2017/9s)).

Moreover, the Austrian Construction Materials Recycling Association (BRV), an association of recycling
companies formed in 1990 and member of the European Quality Association for Recycling (EQAR),
offers recycling enterprises that join the Austrian Recycled Construction Materials Quality Insurance
Association (OGSV) a quality label for recycled construction materials. The quality label, recognised as
a quality assurance scheme under national law, is conferred on the basis of regular external and internal
controls, which certify the meeting of quality standards according to guidelines by the OGSV. The BRV
thus links public and private stakeholders, advising on the use of recycled construction materials and
on adhering to national waste legislation (Austrian Construction Materials Recycling Association,
2017195)).

Quality scheme for recycling CDW in the Netherlands

The recycling of CDW in the Netherlands started in the 1980s with the development of a national waste
plan, implemented through landfill bans and recycling targets. The country’s recycling industry was
assigned the task to develop a quality assurance scheme for recycled materials, which started with the
relatively simple crushing of inert CDW into aggregates. The quality of recycled aggregates, which
improved over the years due to advances in production processes and quality controls, is assured
through certification schemes covering mandatory requirements from the Soil Quality Decree. Asphalt
and wood recycling have also become widespread, although a main alternative outlet for waste wood
remains biomass for energy recovery. The recycling of other materials, such as flat glass and PVC
windows, has proven more difficult as these constitute smaller fractions of CDW (Fédération
Internationale du Recyclage, n.d.jgs)).

Quality standards for recycled wood in France

Waste wood in France is classified into three categories: Class A (clean products, with no additives),
Class C (heavily admixed products, containing hazardous substances, such as heavy metals), and
Class B (anything between Class A and C, i.e. lightly admixed products). Different end uses eventually
determine the regulations and quality standards that apply to recycled wood (Besserer et al., 2021971),
such as the 2003 Order on the “Serviceability of wood-based panels intended for construction”
(RECORD, 20199g]). The basic waste law in France, inscribed under the Environment Code (Ordinance
No. 2000-914), aligns French classification codes for waste wood with European ones and sets a landfill
ban on waste wood, unless it cannot be reused or recycled (Economic Commission for Europe and
Food and Agriculture Organization, 202199)).
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European Standards for Waste from Electrical and Electronic Equipment (WEEE)

Following the requirement of the WEEE Directive and its article 8(5), the European Commission
requested European Standardization Organisations (ESOs) to develop European standards for the
collection, logistics and treatment of WEEE, including its recovery, recycling and preparation for reuse.
The process of formulating standards is transparent and consensus based. The European Standards
(ENs) are reviewed every 5 years, and the Technical Specifications (TS) are reviewed every 3 years.
These standards reflect the state-of-the-art technologies and market needs, and can be used to support
legislation. They have a harmonizing effect and can remove trade barriers and enhance economic
growth (CENELEC, 2017100)).

The objectives of the standards are to:
e Assist treatment operators in fulfilling the requirements of the WEEE Directive without placing
unnecessary administrative burdens on operators of any size, including SMEs.
e Give additional guidance to operators.

e Cover the treatment of waste from all products within the extended scope of the WEEE
Directive.

e Cover the collection and logistics of WEEE to allow for proper treatment.
Source: Adapted from OECD (2022101) and from sources reported in the box.

Annex Box 6.A.5. Economic instruments to disincentivise the use of virgin construction
materials

Aggregates levy on sand, gravel and rock in the United Kingdom

In 2002, the United Kingdom introduced an aggregates levy on rock, sand and gravel used as bulk fill
in construction. Charged on quarry operators and other organisations that commercially exploit
aggregates, this environmental tax is intended to:

¢ Reduce the environmental costs associated with quarrying operations (such as noise, dust,
visual intrusion, loss of amenity and damage to biodiversity).

e« Reduce the demand for aggregates and encourage the use of alternative materials (such as
secondary aggregate materials exempt from the levy, or recycled aggregate materials).

The levy was introduced at a rate of EUR 2.35 (or GBP 1.60) per tonne (constituting around 20% of the
average materials price per tonne). The basis for the tax was informed by a contingent valuation study
that estimated the total annual external costs of aggregates extraction to be EUR 558 million. A
proportion of the revenue raised has been used to correct market failures, namely, training lorry drivers
to transport aggregates more efficiently and less disruptively.

In addition to the levy, the United Kingdom has also implemented two associated policy measures
(contrary to some EU Member States, which tend to implement the tax in isolation):

e Revenues raised from the aggregates levy are redistributed to business through a 0.1% cut in
the employer's National Insurance contributions. With this measure, the UK Government
intends to shift taxation from the “good” to the “bad” (Seely, 2011102).

e A 10% share of the revenues raised from the aggregates levy are redistributed through an
Aggregates Levy Sustainability Fund (ALSF). This fund provides a source of funding to R&D
projects that are designed to deliver local environmental benefits to areas subject to the
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environmental costs of aggregates extraction. The first objective of the fund is to reduce the
demand of primary aggregates by promoting a greater use of recycled and secondary
aggregates (Seely, 20111102;; EEA, 2008103)).

The introduction of the levy has contributed to an increase in the use of secondary aggregates. In 2020,
the total UK sales amounted to 29%, which is the highest share of secondary aggregates in Europe
(Highways, 2020104)).

Lessons learned from Sweden

An interesting feature of Sweden’s gravel tax has been the decision to incrementally increase the gravel
tax over time. This appears to have been effective in sending a price signal to producers and
consumers, reinforcing the need to shift away from natural gravel use. The Ministry of Environment
predicted that companies would view the tax as an instrument that was likely to increase over time and
so they changed their investment decisions. Such a “signal effect” would have strongly influenced
companies to adapt their production plans. The gradual tax increases have also helped to facilitate an
incremental restructuring across the aggregate industry.

Another lesson learnt from Sweden is the way in which competition issues were considered before the
gravel tax was introduced. Although the tax intended to maintain natural gravel deposits in the southern
part of Sweden (where natural gravel is scarce), it inadvertently imposed costs in northern Sweden
(where natural gravel is abundant). This may have given the impression that the decision to introduce
the gravel tax was not a cost-effective option for the North and had in fact distorted the market. A
solution may have been to compensate the communities in the North that were most affected by using
some of the revenue raised by the gravel tax for equity and social purposes. Instead, all the revenue
from the tax was incorporated into the central budget and used to finance general government spending
programmes.

Charges on minerals extraction in the Czech Republic

Instead of a tax, levy or duty, 11 other EU Member States, including the Czech Republic, increased
charges on mining and extraction. In the early 1990s the Czech Republic introduced charges that were
applied to the volume and area of extracted minerals. This system was originally designed to focus
predominantly on strategic raw materials, such as coal, metals and high-quality mineral ores. In 2002
the scope of the charges was extended to include aggregate materials. The area charge is equivalent
to EUR 3.6-36 (or CZK 100-1 000) per km? per year in accordance with local conditions and the impact
to the environment, which is negligible compared to the total costs of a mining company. The
beneficiaries of this charge are municipalities on whose territories the mining activities take place (EEA,
2008;103)).

Source: Adapted from OECD (2022;101]) and from the sources reported in the box.
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Annex Box 6.A.6. Guidelines for a circular construction sector

EU Circular Economy Principles for Buildings Design

The EU’s Circular Economy Principles for Buildings Design, developed within the framework of the
Construction 2020 initiative and its multi-stakeholder Thematic Group 3 on “Sustainable use of natural
resources”, focuses on a set of sustainable design principles with the aim of reducing CDW generation
and facilitating the reuse and recycling of construction materials. The guidelines target various groups,
including building users, facility managers and owners, design teams, contractors and builders,
investors, and government or local authorities, among others. General principles for circular buildings
design are presented in addition to principles relevant for specific target groups (European Commission,
202035)).

Ellen MacArthur Foundation Circular Buildings Toolkit

Launched jointly by Arup and the Ellen MacArthur Foundation, the toolkit is intended to help designers
and planners mainstream the circular economy principles into the design and operation of buildings.
The main objective of the toolkit is to translate the principles of the circular economy into concrete
strategies and actions for construction projects. Alongside circular building guidelines, the platform
showcases exemplary case studies of projects where circular economy principles have already been
successfully applied. The toolkit, which is regularly updated with new resources, is free to use and has
open access (ARUP and Ellen MacArthur Foundation, n.d.j1os)).

Building As Material Banks (BAMB)

The BAMB project, funded under EU Horizon 2020, represented an initiative to promote circular design
in buildings through the use of instruments, such as materials passports and reversible building design.
The project, which started in 2015 and lasted for three and a half years, brought together 15 partners
from 7 European countries in a collaborative effort. Outputs included the development of tools, such as
best practices and guidelines, which received inputs from lessons learned during pilot projects (BAMB,
n.d.[106]).

New York City’s Zero Waste Design Guidelines

New York City’s Zero Waste Design Guidelines are an example of the application of circular economy
principles in construction at the local level. These guidelines are the result of collaboration of architects,
planners, developers, city officials and other stakeholders working towards the city’s ambitious goal of
sending zero waste to landfill by 2030. Improving the design of the built environment plays a critical role
in achieving such a target, with the guidelines meant as a resource to help building designers, operators
and planners reduce waste and improve the circularity of material flows (Zero Waste Design, n.d.j107).
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Annex Box 6.A.7. Circular planning in urban design

A “master” urban plan in Vienna

Aspern Seestadt is one of Europe's largest urban development projects, offering workplaces and
housing to more than 20 000 people as well as spaces for education, culture, shopping and leisure in
Vienna’s 22nd municipal district. Its design was conceived from an underlying “master plan” that is
flexible and robust enough to respond to change. Seestadt was designed as a city of short distances,
giving priority to pedestrians and cyclists, while a well-developed network of public transport and
innovative mobility options ensure city-wide connectivity. At the centre of the urban project is the
50 000 m? lake and surrounding park, while a circular boulevard interlinks the various city quarters. The
plan for Seestadt was developed with the intention of serving as a basis for a future-proof smart city,
detailed yet flexible in its planning. The Vienna City Council has approved the plan to serve as an urban
development concept and the basis for all subsequent planning measures (Die Seestadt Wiens,
n.d.[108]).

Copenhagen’s Nordhavn

Copenhagen’s new district of Nordhavn, a former industrial shipyard, is setting the benchmark for
sustainable urban planning. Urban development in the area has been ongoing for a decade and is
planned to end in 2050, providing housing and workspaces for about 80 000 people. Current
development plans have put the municipality on track to receive the German Sustainable Building
Council’s platinum award certification. The area is being designed as a “five-minute city”, meaning it will
be possible to reach any destination or public transport within a five minute walk from any given point
in the district. Everything from energy-efficient heating pumps, electric transportation and energy
storage systems have been engineered by local companies, utility providers and government entities
within the “smart city’s energy lab”. A city-wide energy data system collects real-time information on
clean energy production, weather, energy costs and consumption levels at any given moment, allowing
authorities to efficiently manage district-wide energy usage. Residents of the Harbour Park residential
development regularly give up control of their personal heat supply systems, while a supermarket has
technology in place to capture surplus heat from cooling systems and transfer it to a district heating
network (Mary Holland, 2021109)).
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Annex Box 6.A.8. Green public procurement (GPP) criteria

EU’s GPP criteria

The European Commission developed model GPP criteria for certain applications or groups of products
(European Commission, 2008;1101). The Office Building Design, Construction and Management criteria
cover the following aspects and measures, among others:

e Include selection criteria for project managers, architects and engineers with experience in
sustainable building design, and for contractors in implementing improved designs and
specifications.

e When specifying materials, include criteria to reduce their associated environmental impacts
and resource use.

e Give preference to designs that incorporate high efficiency or renewable energy systems.

e Install physical and electronic systems to support the ongoing minimisation of energy use, water
use and waste by facility managers and occupiers.

e Within the contract, give contractors responsibility to train the users of the building on
sustainable energy use and, where they have ongoing responsibilities, for monitoring and
managing energy performance for several years after construction.

GPP in the Netherlands

The Department of Public Works of the Ministry of Infrastructure and the Environment [Rijkswaterstaat,
RWS] developed a methodology for infrastructure projects whereby the functional specification of the
tender, together with the quality input from the client, ensure an innovative and high-quality solution.
The bidder is also asked to respond to specific quality criteria. The RWS uses the “most economically
advantageous tender” (MEAT) methodology, including specific sustainability criteria (OECD, 2016111)).

The RWS decided to focus on two criteria when assessing the sustainability attributes of offers, work
processes and associated products: CO2 emissions and environmental impact. Two instruments were
therefore developed: the CO:2 performance ladder (for CO2 emissions) and “DuboCalc” (for
environmental impact). The CO:2 performance ladder is a certification system with which a bidder can
show the measures in place to limit CO2 emissions within the company and its projects, as well as
elsewhere in the supply chain. DuboCalc is a life cycle assessment (LCA) based tool that calculates
the sustainability value of a specific design based on the materials to be used. Bidders use DuboCalc
to compare different design options for their submissions. The DuboCalc score of the preferred design
is submitted with the tender price.

Source: Adapted from OECD (20221101]) and from the sources reported in the box.
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Annex Box 6.A.9. Shared and mixed-use concepts in public buildings

Schools as shared use facilities in Western Australia

In Western Australia, public buildings, such as schools, are regarded as an opportunity for local
communities to access a range of high-quality services, resources and facilities outside of school hours,
providing a greater return on a public investment. Several individual arrangements between schools,
local governments and communities already exist. However, a guide has been prepared by the
Department of Sport and Recreation in collaboration with the Department of Education to provide a
standardised approach to developing shared use facilities. The guide is intended for stakeholders
considering the shared use of community and school facilities, and informs on their planning,
development and management. Besides the several benefits to both schools and local communities,
shared use facilities provide advantages in terms of minimising the duplication of resources by
maximising public access (Government of Western Australia, n.d.j112])

Social purpose mixed-use development in Toronto

The Infrastructure Institute of the University of Toronto’s School of Cities partnered with the real estate
agency that manages the City of Toronto’s real estate portfolio to promote the mixed-use model,
blending residential, commercial and other uses, for the creation of more affordable housing. Examples
of mixed-use include the co-location of schools, libraries, recreation centres and childcare into
community hubs, or affordable housing built on top of fire stations and paramedic centres. The institute
also launched a series of free training models, and will provide an accelerator programme for
organisations undertaking social purpose real estate projects (University of Toronto, 2022;113).

Annex Box 6.A.10. Landfill taxes

Denmark has an overall CDW recycling rate of 87% (measured in 2014 and 2015), which is the result
of a long-standing policy effort, including the introduction of a weight-based landfill tax in 1987. The
average gate fee for landfilling is EUR 44 per tonne, while the actual landfill tax stands at EUR 63 per
tonne. Since its introduction, the tax has been incrementally increased (up from DKK 40 per tonne -
around EUR 5 per tonne - in 1987) and differentiated, which gives operators clear incentives to change
their waste management practices. The landfill tax, accompanied by subsidies for cleaner technology
and recycling projects, local government sorting schemes, virgin material taxes, regulations on the use
of waste material in construction, and rules on selective demolition for bricks and concrete, has led to
a remarkable increase in the recycling of CDW (COVEC, 2012;1147). Moreover, in order to decrease the
administrative burden related to CDW, Denmark grants the possibility to recycle CDW without a specific
permit, provided that the waste is sorted, unpolluted and processed (European Commission, 2019s1).
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Annex Box 6.A.11. Construction and demolition waste strategy

The CDW in Malta historically consisted of extensive backfilling and land reclamation activities.
According to the latest data available, Malta has reached a very high recovery rate of CDW and has
already met the WFD target for its preparation for reuse, recycling and recovery. The new Waste
Management Plan for the Maltese Islands includes specific provisions for the reuse and recycling of
CDW in Malta, recognising the need to move away from backfilling to recovery operations higher in the
waste hierarchy. Furthermore, it stresses the significance of reusing traditional Maltese building
materials (e.g. Maltese stone), and CDW prevention by promoting the refurbishment of old buildings
instead of demolition.

In this context, the Construction and Demolition Waste Strategy for Malta (2020-2025) aims to address
current issues in the country’s CDW management and identify possible short and long-term measures
to shift CDW treatment from backfilling towards reuse and recycling (ERA, 20216)). It recognises the
need to raise both the quantity and quality of secondary raw materials, while also safeguarding human
health and environmental standards. The strategy identifies four priority areas: i) planning and design,
i) waste management, iii) quality management, and iv) the policy and regulatory framework. For each
of these areas, a set of target measures, which are key to successfully managing CDW, has been
identified. These include improving building design in order to ensure its recycling and recovery,
innovating and incentivising the recycling industry, instilling a behavioural change for stakeholder within
the construction and demolition sector, and better regulating CDW, to name a few. Moreover, the
strategy outlines an implementation plan to achieve the proposed measures.

Annex Box 6.A.12. EPR scheme for construction and demolition waste

In France, as of 1 January 2022, all producers, importers and retailers of construction products and
materials must ensure the free recovery and treatment of the resulting CDW. They need to do so
through one or more eco-organisations and in collaboration with local authorities. Article 1 of Decree
no. 2021-1941 (Journal Officiel de la République Frangaise, 2021115) defines the scope and coverage
of the EPR scheme (applying to all products and materials intended to be permanently incorporated in
a building, excluding those used only for the duration of construction works, such as excavated earth,
industrial tools and technical equipment). Article 1 further sets the criteria for waste sorting and
collection, as well as the obligations of eco-organisations in terms of organisation and geographic
coverage. Additionally, France is intending to install new professional waste collection centres for the
free collection of sorted materials.

As a result of this law, Valobat was established by 37 leading companies in the manufacture of building
and construction products and materials, whose aim is to improve the recycling of building waste
(Valobat, 2022116)). The construction materials to be collected separately are defined across 16
categories, as shown in Annex Table 6.A.1.
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Annex Table 6.A.1. Construction materials categories

Category

Materials

Partitions and ceilings

Coverage and sealing

Heating equipment

Electronic equipment and
medium voltage electrical
equipment

Sanitary equipment, shower
room and bench

Fagade

Big work

Insulators

Joinery

Mortars, coatings, paints,
varnishes, resins, preparation
and implementation products

Other networks (sanitation,
water and gas supply)

Heating and sanitary networks

Drainage and sewerage
networks

Electrical and communication
networks

Coatings and exterior fittings

Floor, wall and ceiling coverings

Plates and partitions, partitioning and ceiling accessories (supports, fasteners, dowels,
angles, hooks, uprights, rails, cleats, inspection hatches)

Adhesives, sealing strips, felts, films, fittings, bands, ridges, plates, tiles, green roof
devices, roofing and sealing accessories (steel, closures / flashings, collars, hooks, leaf
guards, anti-pigeon spikes)

Wood heating (wood fireplaces, wood/gas stoves and inserts), hot water/gas radiators,
hot water towel dryers

Lifting and moving equipment, medium voltage transformers and switchgear

Baths and shower trays, washbasins, basins, sinks, walls and bath screens, taps, waste
and evacuation, WCs, other sanitary equipment (handrails, complete shower cabins,
inspection hatches)

Curtain walls, fagade frames, cladding/cladding products and structures (concrete,
bricks, joint covers, gratings, trellises, expansion joints, mouldings, canvas)

Reinforcement steels, prefabricated elements, masonry, framewaorks, floors, foundations,
frames, braces, building structures (basting, concrete, gratings, cement, joists, beams,
etc.)

Hemp, bulk cotton/textile fibre, bulk wood fibres, bulk cellulose fibres, cellulose wadding,
insulation panels and rolls, complex products of insulation etc.

Railings, handrails, balcony separator, protective grilles and curtains, interior joinery,
garage doors, sun and pest protection, hardware and accessories, verandas and
canopies (framework), glazing, shutters and closures, other joinery (stairs)

Glues, sealants and foams, mortars and coatings, paints, stains and varnishes, other
products (adhesives, resin)

Inert materials, concrete, plastics, PVC, metals

Measurement and metering accessories (water meters, thermometers), network
protection accessories (water hammer arrestors, anti-pollution valves, filters, balancing
valves), smoke pipes, insulation and sealing, heating/sanitary fittings, tubes, hoses and
fittings, other accessories (mortar, fixing plates for fitting)

On-site sanitation, pipes, tanks and reservoirs, gutters, downspouts and accessories,
drainage systems

Cables, mouldings, trunking, plinths, cable trays and accessories, tubes, fittings and
accessories, connection accessories (cable storage box, flush-mounting boxes,
grommet, cover gasket, etc.)

Shelters, garages and carports, watering and water recovery, fences and gates, fixed
furniture, paving, paving and coverings, swimming pool universe and accessories, other
outdoor equipment (hydrant and fire hydrant, gratings, etc.)

Ceiling coverings (stretch ceiling, etc.), floor coverings (floor tiles, slabs and strips, stone,
wooden floors, resin, etc.), wall coverings (wall tiles, panelling, wallpaper, etc.), other
covering equipment (skirting, nosing steps, mouldings, etc.)

Source: Valobat (2022/11g)).
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Annex Box 6.A.13. Inter-sectoral collaborations and partnerships

Green Deals for innovation in circular activities in the Netherlands

Green Deals in the Netherlands offer a best practice example of collaboration between government,
private companies and other stakeholders in addressing cross-cutting issues. Such deals consist of
mutual agreements defining specific initiatives, actions and quantitative targets for all involved
stakeholders. The government then commits to the removal of regulatory obstacles to support
sustainable projects. Several of these deals included projects related to innovation and the circular
economy, but mostly involve recycling (Green Deal, n.d.j117)).

Public-private digital discussion platform for a circular construction sector in the Netherlands

Rijkswaterstaat, in collaboration with the National Real Estate company and the National
Standardisation body, sought to achieve a consensus on the concept of a “circular building sector”
through the establishment of a public-private discussion platform. Discussions with several
stakeholders covered issues such as how to measure circularity, with which type of tools, and the
information required. As a result, guidelines were drawn up from the discussions, including the “Core
method for measuring circularity in the construction sector” or “Passports for the construction sector”.
More recently, the focus of discussion has shifted to information and data exchange (PLATFORM
CB’23, 202011s); DigiDealGO, 20201119)).

Source: Adapted from OECD (2022;101)) and from sources reported in the box.
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Annex Box 6.A.14. Capacity building and knowledge transfer

Circular Economy Training Programme

With the support of nine Slovenian ministries, EIT Climate-KIC has developed a Circularity Thinking
course for stakeholders and practitioners of the Slovenia Deep Demonstration project (Climate-KIC,
2022/1207). Based on research and a feasibility study, the programme aims to implement change by
developing an understanding of how circular economy tools and approaches can be used in developing
strategies, policies and plans. It is specifically designed for individuals working in municipalities and
governments, as well as business associations working at the national level, to understand how to
support the transition to a circular society. It considers the complexities of systems and how the
perspectives of different stakeholders need to be taken into account.

Holland Circular Hotspot

Holland Circular Hotspot is a private-public platform composed of the HCH foundation, (local)
government authorities, knowledge institutes and companies (Holland Circular Hotspot, n.d.j121)). It
serves as a network where key stakeholders collaborate and exchange knowledge with the aim of
stimulating entrepreneurship in the field of circular economy. The founding of HCH emerged from one
of the actions of the Dutch government programme “Nederland Circulair 2050”.

The activities of Holland Circular Hotspot are to:

e Offer insights in and access to the network of Dutch circularity pioneers.
e Develop and exchange knowledge on international market opportunities for a circular economy.
e Create circular opportunities internationally by matching offer and demand.

e Support companies and organizations that want to contribute to the internationalization of a
circular economy.

e Stimulate cooperation between the private sector, knowledge institutions, governments and
other relevant parties.

e Provide international visibility of Dutch CE innovations/best practices.
e Facilitate access to Dutch and international (financing) instruments and programmes.

MSc programme Circular Design in the Built Environment - TU Eindhoven, Netherlands

This programme, at one of the main technical universities in the Netherlands, is designed to provide
students with theoretical knowledge and practical (real world) assignments, who want to understand
energy, waste and material flows, and the associated emissions that come with building in the
construction sector (Eindhoven University of Technology, n.d.122;). Mainstreaming the circular economy
curricula into courses on traditional urban planning, architecture and design helps to prepare the next
generation of decision makers, designers and home-owners to follow ecological principles when
thinking and building the homes and facilities of the future.
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Annex Box 6.A.15. Central database for construction materials

France’s National Buildings Database

The National Buildings Database [Base de données nationale des batiments] in France is an open-data
project cross-sourcing geospatial information from about 20 different datasets in the public domain,
representing a unified identity map of more than 21.4 million buildings on French (metropolitan) territory
(DATA.GOUV.FR, 2022[123)). The data relate to the morphology of buildings, the type of uses,
embedded materials and technical equipment, energy consumption and performance, as well as
administrative and economic data. This unified database allows users to navigate information on the
national built environment, bypassing the limitations of individual datasets. Relevant applications
include the fields of energy transition (such as the Bat-ID project on monitoring buildings’ energy
renovation), circular economy, social housing, infrastructure networks, and others. Since April 2022,
publicly available data can be downloaded directly from the government’s website.

Data-driven CDW management in the Netherlands

Rijkswaterstaat, part of the Dutch Ministry of Infrastructure and Water Management, is responsible for
the design, construction, management and maintenance of the main infrastructure in the Netherlands.
The maintenance of over 6 000 assets, including bridges, sluices, viaducts and aqueducts, and over
3 000 kilometres of national road infrastructure, would not be possible without access to detailed
information. Notably, information on assets’ performance, their materials and components, as well as
the repair and maintenance undertaken over their lifetime, is crucial for the potential future reuse of
embedded materials. Compared to previous years, in which this informational aspect was largely
overlooked, Rijkswaterstaat is now explicitly seeking to become a data-driven organisation
(Rijkswaterstaat, 2019;124)).

Some of Rijkswaterstaat’'s data-driven initiatives include discussions on digitalising the construction
sector, for example, through the piloting of Dutch start-ups, such as Excess Materials Exchange, which
aims to develop a cross-sectoral “dating site for secondary materials” based on blockchain technology
(Excess Materials Exchange, 2019125)), and Madaster, an online materials library, aiming to become
the central register of construction materials use and to facilitate their reuse (Madaster Foundation,
2020;126))-

Source: Adapted from OECD (2022;101]) and from the sources reported in the box.
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Annex Box 6.A.16. Digitalisation strategies for the construction sector

Bulgaria’s digital transformation strategy

Adopted in July 2020, the Digital Transformation of Bulgaria strategy for 2020-2030 outlines the vision,
goals and general policy framework for the digitalisation of the country’s key public and economic
sectors. The strategy takes into account the UN 2030 Agenda for Sustainable Development and the
role of digital tools to achieve the SDGs, as well as the EU guidelines and commitments to achieve the
digital transition. In line with the European Green Deal, the strategy envisions specific measures
targeted at the digitalisation of the construction sector, which should ensure the application of circular
economy principles. More specifically, the digitalisation of the construction sector is intended to cover
the entire life cycle of buildings using digital databases, 3D models and electronic passports for the
improved design and management of construction, repair, renovation and demolition works (Bulgarian
Government, 2020;127)).

Estonia’s digital construction cluster

In 2015, the e-difice Digital Construction Cluster was launched to bring together private and public
stakeholders to initiate the digital transformation of the Estonian construction sector. In 2019, this was
superseded by the Estonian Digital Construction Cluster, the main purpose of which is to develop an
innovative digital construction environment that encompasses the entire construction life cycle and
value chain (European Commission, 2020;12s).

Source: Adapted from OECD (2022;101)) and from the sources reported in the box.
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Annex Box 6.A.17. Tools to accelerate the circular transition of SMEs

Circular Economy Business Support Service in Scotland

Scotland’s Circular Economy Business Support Service is a one-to-one service supported by the
European Regional Development Fund, providing consultancy to SMEs across all sectors. The service
is intended to help companies discover more circular ways of doing business, including adopting
principles of sharing resources, modular design, reuse and repair, remanufacturing and reprocessing.
Once the service is completed, businesses may be eligible for funding for prototyping, lab testing or
field testing activities via the Circular Economy Development Grant. The Circular Economy Investment
Fund is available for projects nearing commercialisation (Zero Waste Scotland, 2020;129)).

Circular Business Challenge in the Netherlands

Another exemplary support programme for SMEs is the Circular Business Challenge (previously
Circular Economy Challenge) provided by Rabobank since 2014. This is a regional initiative to help
entrepreneurs develop circular-inspired businesses in the Netherlands. Companies and entrepreneurs
are offered practical workshops and other forms of support, including financial support, to develop
innovative business models. Over 50 companies have participated in the challenge, acting as a source
of inspiration and serving as role models for circular entrepreneurship in the country (Rabobank,
n.d.j1307).

European Framework for Sustainable Buildings

Developed specifically for SMEs in the construction and demolition sector by the European
Commission, Level(s) is a voluntary reporting framework to help professionals working in the built
environment to assess and monitor the sustainability performance of buildings. From developers and
investors to architects, engineers, contractors and building occupants, this open-source tool helps
complement existing assessments and certification schemes to encourage more consistency and a
common language between projects and countries. Project partners are Green Building Councils
throughout Europe (European Commission, n.d.131]).
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Notes

' By 2020, CO2 emissions in construction had fallen by an estimated 10%, driven by reduced energy
demand during the COVID-19 pandemic and the decarbonisation of the power sector (UNEP, 2021(4)).

2 According to estimates for the EU 27 and the United Kingdom, applying selected circular economy
strategies in the buildings sector can lead to reductions of almost two-thirds of materials-related GHG
emissions across a building’s life cycle (by 2050 compared to the 2015 baseline) (EEA, 2020(133)).

3 Including buildings and civil engineering works, renovations, repairs, maintenance and demolition, in line
with the definition of the Hungarian Central Statistical Office.

4 With the exception of 2020, when construction output was down by 10% due to the COVID-19 pandemic
(Hungarian Central Statistical Office, 2022(134)).

5 Using an average conversion rate of 351 HUF to EUR 1 in 2020 and 275 HUF to EUR 1 in 2010 as
reported by the Hungarian National Bank.

6 Note that based on data reported in the Unified Waste Management Information System (EHIR), the
share of CDW in total waste generation was 40% in 2018 and 44% in 2020 (EHIR, 2020;135)).

" Note that based on data reported in the EHIR, the increase already occurred in 2017 with a rate of 47%
(EHIR, 2020¢135)).

8 Note that the figure is based on data using European Waste Catalogue (EWC) codes and shows a
decrease in landfilling of CDW to 15% and an increase in materials recovery of CDW to 85% in 2018
(compared to 30% and 70%, respectively, in 2010) (EHIR, 2020(13s)).

% The rules and calculation methods set out in Article 11(2) of the WFD are used to determine whether the
EU target regarding the rate of preparation for reuse and recycling of CDW has been reached. All CDW
from category 17 of the EWC (except hazardous waste and naturally occurring materials under code 17
05 04) are included in the target calculation (Ministry for Innovation and Technology, 202121)).

19 In accordance with the Act CLXXXV of 2012 on Waste, backfilling is a recovery or disposal operation
involving the replacement of non-waste materials by waste suitable for a specific purpose in the course of
the restoration of an extractive site or landscape. There is no recent data available on the rate of backfilling
in Hungary. However, in 2013 almost 63% of recovered CDW was backfilled (Deloitte, 2015(s3)).

" The decarbonisation planning process does not set its own waste management targets and instruments
but supports the waste prevention, disposal and recycling efforts of the National Environment Programme,
the National Environmental Technology Innovation Strategy and the National Waste Management Plan.
The National Energy Strategy aims to increase the energy-efficient recovery of demolition waste from
building demolition as one of the short-term actions that define the detailed tasks for the decarbonisation
of the building stock.

12 All other targets spelled out in various Hungarian policies and regulations provide only an indirect support
to circular economy uptake in the building construction sector. These include the annual renovation targets
for residential buildings (3%) and public buildings (5%) by 2030. The underlying rational is to reduce total
energy consumption by about 20% and CO: emissions by about 18% (Ministry for Innovation and
Technology, 202119]). Other more general targets relate to energy efficiency (European Commission,
20211377), energy consumption, the integration of renewable energy sources, and decarbonisation
(European Commission, 2019(13g)).

TOWARDS A NATIONAL CIRCULAR ECONOMY STRATEGY FOR HUNGARY © OECD 2023



168 |

'3 Given that no new target has been set after 2020, the 70% target will be maintained for the remaining
years (pending EC’s decision by 2024).

% The Action Plan for the Exploitation of Energy Mineral Resources and Stockpile Management covers
only energy-related mineral resources, including coal, hydrocarbons, domestic uranium ore deposits and
geothermal energy.

'S To boost prevention and management of CDW, work to prepare a new government decree began in
2018. Its aim is to introduce mandatory waste prevention plans for construction activities, promote selective
demolition and the reuse of recovered materials (Ministry for Innovation and Technology, 202121).

'8 Hungary is also missing a national raw materials policy for primary materials. Ideally, the secondary and
primary raw materials policies would jointly improve raw materials self-sufficiency and security by
increasing the use of recyclates and turning waste into resources. The policies would also facilitate and
more effectively plan the sourcing and transport of virgin materials that cannot be entirely substituted.

7 Hungary has a mining royalty fee that applies to the extraction of virgin construction materials. However,
the fee is not conceived as an economic instrument for environmental purposes (OECD, 201815)).

'8 The construction sector is currently affected by a sharp increase in prices and a shortage of several raw
materials. Imposing taxes on primary materials in the short term might further undermine the functioning
of the construction market, especially for SMEs. Before implementing the tax, it is recommended that
Hungary carries out an assessment of how the tax will correct the market failure and how it will impact on
environmental quality and economic efficiency. This should be compared with impacts resulting from the
use of other regulatory approaches (Séderholm, 201131;). To avoid a steep increase in the cost of building
materials and construction products, Hungary may consider incremental tax increases over several years.
This approach could send positive price signals and influence companies to gradually adapt their
production plans.

% The main source of law is the Hungarian Civil Code (Act V of 2013), which contains the general
provisions regulating contracts for the design and conduct of building works. However, parties are free to
deviate from the rules.

20 Since the construction sector is included within the scope of the SPI, digital product passports — along
with eco-design criteria related to longevity, reparability and recyclability — may become mandatory.

21 The Civil Code (Act V of 2013) and the Construction Act (Act LXXVIII of 1997) form the main legislative
basis for the construction phase. Yet, neither of them refers to circular economy principles.

22 The Dutch Circular Construction Economy Transition Agenda can be taken as a source of information
(Circulaire Bouweconomie, 2018(13g).

23 The Sustainable Hungary Programme, established by the Public Procurement Authority, aims to provide
public institutions with a platform for cooperation in public procurement in the areas of environmental
protection, climate protection and strengthening economic sustainability. The Sustainability Working Group
brings together the Public Procurement Authority and the largest Hungarian contracting authorities and
representatives of organisations cooperating with the Authority in the field of sustainability.

24 The Green Code sets out detailed regulations for the conduct of public procurement procedures, which
also cover the planning and implementation of the procedures and the fulfiiment of contracts.

25 Recycled content requirements is a regulatory requirement for producers to use a minimum percentage

of recycled materials in their production, which creates incentives to use recycled materials instead of virgin
or non-recyclable materials. It not only makes recycled aggregates more competitive, it also helps to
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decrease the use of virgin materials and divert CDW from landfills. Such a requirement has been
implemented within public procurement policies in Japan and in Scotland. For instance, the Scottish
government has requested all public bodies to set a 10% recycled or reused content of the total value as
a minimum standard in public sector projects realised in Scotland (WRAP, 2009}139)). The EC proposes to
introduce mandatory recycled content requirements for construction products and materials within the
context of the revision of the CPR (European Commission, 202234)).

26 |n Hungary, buildings represent the largest share of energy consumption, with around 27% of total final
energy used in residential buildings and another 6% in public buildings (Balazs Zay, 202114s)).

27 According to the Hungarian National Asset Management Inc. survey on the technical condition of
condominiums, 34-36% of prefabricated housing built after 1960 is in need of renovation (Tarsashazi
Haztartas, 2022;147)).

28 There are two perspectives of achieving sustainability in the buildings use phase: i) improving energy
efficiency; and ii) keeping materials for longer. The policy recommendations in this chapter focus on the
material perspective.

2% The Housing Subsidy for Families (CSOK) scheme offers non-refundable state subsidies for purchasing
or constructing residential buildings. The amount of subsidy is linked to the number of existing or planned
children. For households with two or more children, subsidies for new homes are substantially higher than
subsidies for the renovation of existing structures (OTP Bank, 2022149)).

30 A recent study showed that there is public interest in the renovation of at least 1.4 million flats over the
next 5 years. This demand could be even higher if accompanied by non-repayable grants supporting 30-
40% of the investment cost, coupled with repayable grants. Even if only half of them were to happen in the
next five years, Hungary could save nearly 420 000 tonnes of CO2z and create around 100 000 new jobs
(Magyar Energiahatékonysagi Intézet, 2021(14s)).

31 Civil engineering, especially road infrastructure in Hungary, has a great potential for absorbing
secondary raw materials in road construction. However, current legislative barriers (such as technical limits
and absent quality standards) significantly impede the actual reuse of these materials in the construction
of new surfaces.

%2 Reducing legal uncertainties regarding waste treatment contributes to increasing the safe use of
secondary raw materials. The EoW criteria sets out rules on when waste ceases to be waste and obtains
a status of secondary raw material or a by-product (European Commission, n.d.j1401). The revised WFD
recommends implementation of EoW criteria to promote a level playing field for secondary raw materials
(European Parliament, 2018ss)).

33 A specific case study on mineral CDW used as building material under EoW status has been analysed
in a recent report (European Commission, 2020;1321). An earlier report by the Joint Research Centre of the
European Commission developed a general methodology for determining EoW criteria as well as potential
criteria for pilot case studies, including aggregates and metal scrap (Delgado et al., 2009(141)).

34 The economic viability and environmental sustainability of selective demolition largely depends on the
characteristics of the buildings to be demolished as well as on the local markets for specific recycled
materials. Additional energy requirements for the selective demolition also need to be taken into
consideration (Pantini and Rigamonti, 2020(150j).

35 Recovered asphalt is classified as waste under the current EWC. It therefore ends up deposited in one
of the many sites designated by the State where it becomes worthless over time. According to the
interviewed stakeholders, it would make more environmental and economic sense to reuse the reclaimed
asphalt directly on site. This is, however, hindered by the technical limits for incorporating reclaimed asphalt
into new asphalt layers. The qualification of reclaimed asphalt for reuse therefore requires the introduction
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of a specific quality standard. The Hungarian Road and Railway Society is currently developing such a
qualification specification.

3% As noted by the interviewed stakeholders, in addition to introducing mandatory selective demolition,
Hungary also needs to reduce the administrative burden for constructors to collect and later reuse residual
building materials from construction sites and for waste operators dealing with the recycling of waste on
site. The recovery of materials is currently hindered by the fact that dismantled material is first classified
as waste and must later be re-certified for its reusability by an operator with a waste management licence.
Should Hungary decide to revise the existing regulations, it is recommended to consult relevant
stakeholders for specific materials and waste streams.

87 According to the interviewed stakeholders, the recent study on carbon footprint reduction in the
construction industry by the National Council for Sustainable Development is the only assessment of
construction waste from a circular perspective in Hungary thus far. The National Environmental Information
System (OKIR) (Ministry of Agriculture, n.d.i145) contains data on waste composition based on the EWC
codes, however, its coverage and level of detail are not sufficient to identify the availability and quality of
recyclable materials for subsequent reuse.

38 Industrial symbiosis is a process through which waste streams or by-products of an industry or industrial
processes become the raw materials for another. In Hungary, such a business model has not yet been
applied. However, according to the interviewed stakeholders, a potential for regional industrial symbiosis
between mines and CDW operators has already been identified. This could contribute to mitigating the
fluctuating demand of construction materials (30-40% annually) during peak times, while triggering a shift
towards a higher utilisation rate of secondary raw materials in the long term.

39 Feedback from the industry and public sector indicates that digital twins could be particularly beneficial
for promoting the digitalisation of the construction industry in Hungary. However, public sector actors will
also need to build their BIM-related capacities, find a balance between price and quality, and make sure
that companies of all sizes will be able to leverage these opportunities to digitalise. Hungary already has
a national BIM standard/guidance in place, but could further benefit from establishing a dedicated BIM
national working group.

40 The only well-established initiative in the construction sector is Madaster (n.d.142)), a digital registry and
archive of the materials applied in buildings and construction structures. Until the EC develops a
harmonised approach for DPPs, Hungary could encourage construction stakeholders to use this registry,
possibly linking the information gathered to the new database for CDW (discussed in the section “Better
monitoring of uses of construction materials and CDW generation will accelerate the uptake of more
circular practices across the industry®).

41 This tool can be used on a local and regional level by initiating (co-creation) workshops with residents
and other relevant stakeholders, such as construction companies, architects and municipalities.

42 Hungary has already introduced a number of measures targeting SMEs. Specific measures targeting
the digitalisation of SMEs have been developed within the Modern Enterprises Programme (Hungarian
Chamber of Commerce and Industry, n.d.;1431). The Green National Champions programme provides
financial support in the form of repayable grants to MSMEs with high growth potential related to the green
economy and industry. In the construction industry, this programme targets the development of new
recycling technologies to produce viable construction materials from CDW (Holland Circular Hotspot,
n.d.;1441). A substantial part of funding — tied to Hungary’s Partnership Agreement for 2021-2027 — is
targeted to support improvements among MSMEs, specifically in the areas of digitalisation, R&D&I, market
entry, circular economy, waste recycling, strengthening the secondary raw material market, new
technologies, building energy and renewable energy investments, as well as the modernisation of energy
production processes (Government of Hungary, n.d.j1s1).
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