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Abstract. Construction and Demolition Waste (CDW) creates the largest waste stream
in the European Union. They consist of a heterogeneous mix of different components
and constitute large amounts of waste which are often hazardous. Although some CDW
is sent for recycling after the stripping and the demolishing of the building, a bigger
share of the recovered CDW is restricted to low-value applications. It is widely accepted
that reliable strategies and innovative technologies need to be developed to increase the
share of CDW-derived materials in new residential constructions while simultaneously
minimizing future CDW. Moreover, awareness and understanding the high value of CDW
derived materials should be reached to improve building energy efficiency. The aim of the
research is to evaluate the level of awareness and attitude towards CDW among Latvian
construction companies. It was found out that Latvian construction business community
has a positive attitude to waste management activities, and understands its importance in
sustainable development.
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“PusiccKutl mexnudeckull yHusepcumen
Jlameus, Puca

Kybanckutl 20cy0apcmeeHublil YHUusepcumen
Poccuiickas ®eoepayus, Kpacnooap
‘Bolcuias WiKona IKOHOMUKY U KYIbIYPbl
Jlameus, Puea

Annoramus. Otxoas! crpoutenserBa u cHoca (OCC) co3aatoT caMblii O0IBIION MTOTOK
oTxonoB B EBpomneiickom Coro3e. OHH COCTOSAT M3 HEOJTHOPOIHON CMECH Pa3iInIHbIX
KOMITOHEHTOB M TPEJICTABIISIFOT COOOH OOJIBIIIOE KOJTMIECTBO OTXO/IOB, KOTOPBIC YaCTO HECYT
B ceOe onacHOCTh. XoTs HekoTtopas yacth OCC | OTIpaBIIseTCcs Ha MepepadoTKy Mmociie
pa300pKH U CHOCA 3/1aHHs, OoybIast 4acTh onydeHHbIX OCC orpaHUYUBACTCS MATOLICHHBIM
npuMeHeHneM. HeoOxoaumo pa3paborarh HaJIe)KHbBIE CTPATETHH U HHHOBAIIMOHHBIC
TEXHOJIOTHH JIJIS YBEIMYICHHUS JIOJM MaTepHajioB, omydeHHBIX U3 OCC mpH CTPOUTEThCTRE
HOBBIX JKHJIBIX 37[aHHH, OTHOBpeMeHHO MUHUMU3HpPYs Oynyme OCC. Bonee toro, s
MOBBIIICHUS SHEPTOd((HEKTHBHOCTH 3TaAHHIH HEOOXOAMMO JTOCTHYH OCBEIOMIICHHOCTH
Y TIOHMMAaHWsI BRICOKOHM IIEHHOCTH MaTepualios, ony4eHHbIX 13 OCC. Lenb uccnenoBanus —
OLICHHUTh YPOBEHB OCBEIOMIICHHOCTH U oTHOIIEHUs: K OCC cpelti CTPOUTETbHBIX KOMITAHHH
B JlarBuu. bpU10 ycTaHOBIICHO, 4TO JIaTBHIICKOE CTPOHUTEIIBHOE OM3HEC-COOOIIECTBO
MTOJIOKHUTEITLHO OTHOCHUTCSI K JICATEIIBHOCTH 110 OOPAIICHHUIO C OTXOJAaMHU U TIOHUMAECT ee
BaXXHOCTB JIUISl YyCTOHUHUBOTO PA3BUTHS.

KnioueBble c10Ba: OTXOABI CTPOUTENBCTBA M CHOCA, OCBEIOMIIEHHOCTb, epepadoTKa,
YCTOHUUBOE pa3BUTHE.

Oto uccnenosanue punancuposanock nporpammoit FLPP (ITpoexTs! pyHIaMeHTanbHbIX
Y NIPUKJIaJIHBIX MCCen0BaHuii) B JIaTBuu B pamMKax UccienoBarenbekoro npoekra LZP-2020 /
1-0010 «IToBTOpHOE UCIIOIB30BaHME TUIICA U BCIICHEHHBIX MOJIMMEPOB U3 OTXOA0B
CTPOUTENICTBA M CHOCA JJIs IPOM3BO/ICTBA aKyCTUUYECKUX U TEIUION3OJSAIIMOHHBIX MaHeIen.

Hayunas cnienmansHOCTh: 08.00.05 — 5KOHOMMKA ¥ yIIpaBIeHUE HAPOTHBIM XO3SHCTBOM
(9KOHOMHKA IPUPOJOMONE30BAHUS).
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1. Literature review
1.1. CDW in Europe

Construction and demolition waste (CDW)
is the material left from construction, refur-
bishment, road, and building demolition. CDW
is compiled of a mix of different materials in-
cluding inert waste, non-inert non-hazardous
waste, and hazardous waste.

Since the CDW activities are vastly di-
versified they face many challenges that cause
various related management practices being
emerged. There are two main sectors impact-
ing CDW are public works that also include
road construction and the building sector.
Despite the fact that recycled aggregates are
widely used across the public works, due to the
diversity of involved material the building sec-
tor still struggles to implement recycling activ-
ities for CDW. The additional factor affecting
it is the variety of construction and building
sites in terms of material properties and man-

aged quantities. In fact, waste generated in the
building sector is compiled of a mix of waste,
especially hazardous and finished work waste
(Fig. 1).

According to the data (Yeheyis et al,
2013), the building industry takes advantage of
40 % of the total extracted natural resources,
and besides that 25 % of the forest resources.
It is noticeable that countries with the above-
average gross domestic product per capita tend
to have a higher material footprint, in which
construction takes 50 % of the countries’ ma-
terial use.

In 2018 the share of CDW was 36.0 % of
the total debris generation in the EU, it is the
largest share among other types of activities.
However, 36 percent is an average among all
EU members, the statistics reveals the share
of CDW around 70 % or more in the countries
like that in some countries like Luxemburg,
Austria, Netherlands, and France. Statistical

Construction and Demolition Waste

[TE I

Building Works (resistential,

Public “:x"’rk('“"' hospital, school, industrial and
o e, | other sectors)
\ [ l
Road, railroad, airport, Building construction Building demolition and
activities renovation activities
Concrete
Concrete
S Roofing construction Concrete with iron
Broken asphalt Wall material- Roofing cover: tile, wood,
aggregates . isolation material (incl. asbestos)
Paving stone o — Wall material-
Pebble Sadde bricks, briquette, stone, gypsum
sand Wood Wood
Railway traverse and Metal Metal
Excavated materials:soil, Plastics Plastics
gravel, rock, clay, Carton and paper Other waste containing
vegetation hazardous substances such as
Excavated materials:soil, gravel,
rock, clay, v..mn [PCB, ozone-depleting substances
Other material Other material

Fig. 1. Diversity of CDW per activities (Deloitte, 2017)
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data portrayed in Fig. 2 shows an indicative
difference in the production of construction
waste among the countries of the EU.

CDW makes up the most significant waste
stream in the European Union. The total quan-
tity of CDW included in the European statis-
tical data is a sum of various waste categories
generated within the Section F-construction
sector. Over the previous decade, the construc-
tion sector of 28 European Union countries has
been generating gradually rising quantities of
CDW, which have a peak at around 850 million
tons of waste in 2018 (Fig. 3).

As presented in the Figure 1 CDWs con-
sist of many different materials, such as bricks,
gypsum, glass, solvents, plastic, wood, con-
crete, metals, excavated soil, and some haz-
ardous substances, for instance, PCBs and
asbestos. A large share of this waste can be re-
cycled. The problem of a sustainable approach
to CDW has become increasingly topical in
the last years because its potential for boost-
ing resource efficiency in the building sector is
indisputable. It is clear today that such waste
has a very high potential for recycling and reus-
ing, due to the fact that some of its components

are rich in resource value and can be success-
fully recycled. In fact, there is a demand for
CDW-derived aggregates for drainage, roads,
and many other construction projects. Never-
theless, only a small percentage of CDW is cur-
rently sent for recycling, most of it ends up in a
landfill (Fig. 4). While in some European coun-
tries the share of recycled CDW reaches up to
95 % many Member States hardly reach 10 %.

It is important for those Member States
with law recovery rates to implement practices
used in the success in the CDW recycling mem-
ber states, however, identification and transfer
of the good practices is not easy, since the
CDW management varies notably across Eu-
rope. Besides, monitoring and data collection
on the performance of CDW recycling practic-
es is largely inaccurate because of issues with
data traceability and availability. Moreover, the
definition of CDW differs from state to state,
which creates difficulties in cross-country
comparison. For example, according to the De-
loitte report (2017), the quality of CDW recy-
cling data specifically on Latvia is very poor,
therefore it is hard and practically of no use to
analyze it.

Agriculture,
forestry and
' Energy fishing Wholesale of
Services 34% 09% waste and
(except wholesale of scrap

waste and scrap)
42%

Households __«
8.2%

Waste/
water
9.8 %

Manufacturing
10.6 %

adl

0.5%

Construction
359%

Mining and quarrying
26.6 %

Source: Eurostat (online data code: env_wasgen)

Fig. 2. Waste generation by economic activities and households, EU, 2018
(% share of total waste) (Eurostat, 2020a)
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Fig. 3. CDW generated by the 28 EU member states in 2018
(% share of total waste) (Eurostat, 2020b)
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Fig. 4. Recovery rate of CDW in the 28 EU member states in 2018 (Eurostat, 2020c)

Research by Forsberg et al (2007) in the
Netherlands showed that waste amounts on
about 30-35 % of the project’s production
cost, with an average waste volume per house
of 6,860 kg, (4,480 kg of construction waste
and 2380 kg of other solid waste). Among the
reasons for the formation of such an amount of
waste, the authors attribute both technical (low
quality of materials (Bossink & Brouwers,
1996; Lu et al, 2011; Nazech, Zaldi & Trigu-
narsyah, 2008)), and organizational (mistakes

of workers (Gavilan and Bernold, 1994)), also
a low level of planning (Formoso et al., 2002)
and weak motivation and awareness.
Worldwide accumulation of the CW in
many countries taking the bulk percentage of
the total waste generated. For example, in 2017
USA accumulated 569 million tons of CDW,
whereas the production of municipal solid waste
is half less than the amount (US Environmen-
tal Protection Agency, 2017). In Russia around
17 million tons of construction waste are gen-
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erated annually, more than 60 % of which are
brick and reinforced concrete waste (Oleynik,
2016). China alone generates approximately 1.5
billion tons of CDW year after year according
to the AECOM report (Aecom, 2018).

There is undeniable evidence that waste
generation is directly related to financial loss-
es. For instance, the researchers (Forsberg &
Saukkoriipi, 2007) found out that in Sweden
around 30-35 % of the total construction proj-
ect’s cost was due to waste, in the United King-
dom material waste contributed an additional
15 % of the total cost, around 11 % expendi-
ture overruns due to waste in Hong Kong, re-
search is done in the Netherlands showed addi-
tional costs from 20 % to 30 % from material
waste (Oko & Emmanuel Itodo, 2013). Some
estimations show that the amount of generated
construction and demolition debris will only
rise in the next years, reaching twice bigger the
amount by the year 2025 (Transparency Mar-
ket Research, 2020). This forecast can also be
backed up with the projected growth of urban-
ization from 55 % in 2018 up to 68 % in 2050,
which in turn will lead to the rising demand
for the development of infrastructures and civ-
il construction volumes in the next decades
(United Nations Department of Economic and
Social Affairs, 2018).

1.2. Awareness and attitude towards CDW
management among construction businesses

The attitude is defined as people’s assess-
ments of objects or circumstances that predis-
pose them to act in a particular way (Rokeach
& Sills, 1972). The functions of attitude and
awareness are exceptionally important in the
building industry, because the building indus-
try and hence its workforce are commonly seen
as having a very negative and inefficient envi-
ronmental mindset (Teo & Loosemore, 2001).
These working cultures are primarily influ-
enced by people’s traditional educational back-
grounds, which limit their access to knowledge
about a specific topic. In the background of
education and training for building profession-
als, environmental sensitivity was historically
not taught. In recent times, though, this lack of
environmental education was mitigated by the
most influential modern force on environmen-

tal views of people: the ‘mass media’ (Chan,
1998). While the building industry was a big
generator of avoidable waste, it was reluctant
to adopt environmentally sustainable practices.
For past decade, landfills have served as a sim-
ple and cost-effective alternative to the city’s
inefficient activities. The climate, though, is
changing. Resource scarcity, global warming,
the emission levels, accelerating population
growth, a more informed and proactive public,
and an increasingly regulated corporate cli-
mate are putting pressure on the building sector
to be more environmentally conscious (Teo &
Loosemore, 2001).

It must be specially emphasized that archi-
tects, as well as construction clients, engineers,
and contractors who are directly involved in the
project development phases as the main stake-
holders, are equally responsible for managing
and preventing CDW (Bao et al., 2019; Gamage
etal., 2009; Hiakkinen & Belloni, 2011; Osmani
et al., 2008). To augment their impact, design-
ers, engineers, and managers need to recognize
their responsibility, issues, and possibilities as-
sociated with waste aversion, and work on the
viable methods by which significant enhance-
ments can be accomplished.

However, Osmani et al. study (2008) re-
veals architects to be unenthusiastic to consid-
er waste minimization as their responsibility
routine, claiming that waste is occurred on the
stage of on-site construction, specifically due
to insufficient site planning, a misconception
of drawings and inattention to the architectural
requirements. Besides, respondents also men-
tion that there are additional restrictions in al-
locating waste with the design stage such as the
attitude of other stakeholders towards waste,
customer’s requirements, and most important-
ly ambiguities in the division of responsibili-
ties and last-minute change due to customers’
requirements. The author also ascertains that
ecological safety is unfortunately not in the list
of the main criteria of quality in building pro-
duction.

Traditional construction focuses on cost,
performance and quality objectives. Environ-
mental awareness adds to these criteria the min-
imization of resource depletion, environmental
degradation and the creation of a healthy built
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environment. At the 1st International Confer-
ence on Sustainable Building, held in 1994 in
Florida, sustainable building was defined as
«creating healthy built environments using re-
source efficient, environmentally sound prin-
ciples» (Kibert, 1994). Begum et al. (2007)
studied the economic feasibility of minimizing
waste in a Malaysian construction project and
concluded that adopting a minimization strate-
gy such as recycling and reusing material could
save 2.5 % of the overall budget.

That is why many researchers associate
CDW management among construction busi-
nesses with the philosophy and technologies
of lean management; however, these are not
identical concepts. The principles of sustain-
able construction include not only economic
sustainability (increasing profitability through
more efficient use of resources, including labor,
materials, water and energy) and environmen-
tal sustainability (preventing harmful and po-
tential irreversible impacts on the environment
through the careful use of natural resources,
minimizing waste, protection and, if possible,
improvement of the environment), but also so-

cial aspects, including responding to the needs
of people at any stage of participation in the
construction process (from commissioning to
demolition), ensuring the involvement of the
construction business in the implementation
sustainable development goals, environmental
awareness.

According to Abidin (2010) “...The pace
of actions towards sustainable application de-
pends on the awareness, knowledge as well as
an understanding of the consequences of indi-
vidual actions’ (See Fig. 5).

Environmental awareness and attitude can
be viewed as a new paradigm, where CDW
management defines the framework for the de-
sign of buildings and the construction industry
as a whole, as well as decision-making at all
stages of the life cycle of a construction object.

Based on the observed studies it could be
assumed that problems in mitigating construc-
tion waste may be due to attutial behaviour of
professionals working in the construction in-
dustry, as well as unclearly defined responsibil-
ities for reducing and preventing construction
waste.

Improvement

Consultants

Awareness
k- ke
g
§ Maunufacturer Achlcving suminnble
:E- f suppliers Clients

Contractor

Buyers /
end user

Fig. 5. The path for achieving sustainable construction (Abidin, 2010)
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2. Methodology

This research was conducted for the pur-
pose of obtaining a deeper understanding of the
attitudes and the present level of provision of ed-
ucation about construction waste management
among the professionals involved in the industry.
Owing to the current conditions resulted from
the restrictions of interviewing face-to-face,
as an alternative although the equally effective
mechanism of primary data collection was cho-
sen a questionnaire-based collection of data.

Firstly, an extensive analysis of the re-
searches and publications focused on the back-
ground of construction waste management
and its current and emerging trends has been
done to: understand the present situation in
the sphere of construction waste management,
acquire a comprehension of the legislations on
building debris in the EU and the attitude of
specialists involved in the managing thereof.
Secondly, the questionnaire for target group
construction companies was designed after
studying the precedent surveys conducted
within a similar topic in other countries. The
questionnaire was then addressed to be inter-
nally published to the members of the Latvian
Civil Engineers Association. Where engineers,
construction managers, and architects within
the selected companies who directly or indi-
rectly related to the management of the waste
produced as the result of the construction or
demolition work.

The questionnaire design is based on
the analysis of similar studies conducted to

evaluate the perception and/or existing sit-
uation in the construction waste industry.
Some methods and focus points of the inter-
views were taken into account in the design
of this questionnaire to meet the objectives
of this research. For reliable data interpreta-
tion questions included in the questionnaire
were multiple-choice, some of the answers
were set in accordance with the Likert Scale
from 1 to 5. This is a psychometric scale that
is often used in questionnaires and surveys.
It most often assesses the degree of agree-
ment or disagreement with each judgment
(Table 1).

To receive reliable data, it was need to be
found out:

- To what extend professionals are aware
of the general situation on CW and related sus-
tainability concepts;

- To what extend specialist engaged in
the construction sphere are satisfied with the
opportunities and conditions provided;

- Are professionals motivated and will-
ing to implement sustainable approaches while
managing CW;

- What are the opportunities and ob-
stacles in improving the management of
construction-related waste.

Authors also assumed that neither of the
answers might be a proper interpretation of the
desired response, therefore most of the ques-
tions include an open answer or «othery», which
allowed people in the survey to specify their
point of view.

Table 1. Structure of the questionnaire

Content of the question Type of the question; evaluation scale
Q_1 | Awareness about sustainable waste management | Closed; self-perception; 5 alternative responses
Q2 Main sources of information about Closed; 5 alternative responses
waste minimization procedures
Q3 Attitude to recycling Closed; Likert-type 4-point scale
Q4 Reasons for engagement in waste Closed; 4 alternative responses
management initiatives
Q5 Intention to minimize produced waste Closed; 9 alternative responses
Q6 Intention to implement green/ sus- Closed; 3 alternative responses
tainable technologies
Q7 Perceived responsibility Closed; 4 alternative responses
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There were also a few constraints of the
research:

- The questionnaire was anonymous,
therefore, the data collected could not be sort-
ed by the type of profession (architects, engi-
neers, managers, etc.) among the respondents.
This fact makes this research limited to obtain
an overall understanding of the construction
sphere professionals’ perception and therefore
restrains to differentiate the result by the occu-
pation.

- The research was limited to a
questionnaire-based data collection only, with-
out following face-to-face interviews due to the
current pandemic situation.

- The geographical limitation is en-
closed in targeting professionals involved in the
related sphere in Latvia.

The questionnaire was disseminated to the
members of the Latvian Civil Engineers Asso-
ciation (LBS). Where engineers, construction
managers, and architects who directly or indi-
rectly related to the management of the waste
produced as the result of the construction or
demolition work.

Causes of construction waste outputs are
reflected in Fig. 6.

Four highest contributory factors to ma-
terial waste at construction sites are revealed
in the study presented in Fig. 6. These are
Demolition works which were ranked having
the greatest impact on material wastage, on-

Project completion works

Restoration works

Changes in project design

Transportation (damaged materials and packaging)
Lack of construction waste management
Procurement of surplus/wrong materials

On-site works

Demolition works

0%

site works second-highest rank, which also
matches with the previous results obtained
for Question 8; Procurement of surplus/
wrong materials was chosen by 42 % of the
respondents; and Lack of construction waste
management which has a comparatively high
impact on wastage of construction materials
according to the specialists. The remaining
options have a moderate contribution to CW
generation, ranging from 20 % to 23 % due
to design changes and material damage re-
spectively. Whereas respondents’ opinion is
that material wastage occurs less while res-
toration works and project closure. This is
consistent with a previous study conducted by
Oko and Emannuel Itodo (2013), which recog-
nizes waste on-site works such as workman-
ship, storage facilities, and rework as having
a substantial contribution to materials wast-
age. This finding demonstrates that all on-
site participants, from the site manager to all
construction workers, must undergo adequate
training for material waste on-site.

3. Results

In total 198 responses were received; out
of this number of answers, it is possible to
obtain a reliable analysis. All of the respons-
es were of sufficient quality with all questions
answered (all questions were marked as oblig-
atory). The interpretation of the results of each
question presented below.

-— 16% (15)

- 19% (18)

- 0o

B %0

I - 55% G6)
I )
I o
I >

10% 20%

30% 40% 50% 60% 70% 80% 90%

Fig. 6. Types of construction works contributing to material wastage (respondents’ opinion)
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The data collected for the question 1
«Awareness about sustainable waste manage-
ment» indicates that the majority of the respon-
dents are either have vague knowledge and
are not able to put this knowledge into prac-
tice (38 %) or have little experience, but still
not confident in practicing those skills on their
own (33 %). Whereas 17 % of the respondents
are capable of applying their knowledge inde-
pendently, and only 4 % out of all repliers can
teach. This indicates they may doubt their own
ability to efficiently handle the waste. Site man-
agers may consider waste management to be a
low priority, perhaps incompatible with other
goals. They are usually under tremendous pres-
sure to achieve other business objectives, such
as expense, time, and quality. If this were the
case, their confidence in waste management’s
return on effort would also be poor.

Results on the main information sources
(Q2) used by responding parties are following.
Having in mind that now information is easily
accessible via internet sources, it was although
important to know what the most convenient
and preferred methods are of obtaining knowl-
edge regarding CW minimization in Latvia.
The prevailing number of practitioners prefer
to rely on the experience of other construc-
tion companies, yet some of the respondents
highlighted that mostly their preference is to
rely on the experience of other EU countries
(these responses were reduced to the answer
«Experience of other construction companies»
for convenient data management). The second
most used source of information is knowledge
accumulated within the various Latvian asso-
ciations, like Latvian Civil Engineers Associa-
tion, Latvian Union of Architects or any other.
22 % of the respondents prefer to use a website
of Latvian national database of standards (lvs.
Iv). The rest interviewed people choose either
social media data (16 %) or local legislations
(2 %), like those to guide them through the
concepts of CW minimization.

To acquire a prevailing perception of the
recycling of CW (Q3) the respondents were
asked to show their attitude towards CW re-
cycling on the Likert scale ranging from Not
Important to Very important. The majority
of the responses portray that most of the pro-

fessionals are concerned about how the waste
resulted from their construction projects is re-
cycled. By the majority here can be assumed a
39 % who find it Important, whereas 26 and 25
percent find recycling of CW Very and Mod-
erately Important respectively. Overall, it can
be clearly seen that professionals within Latvia
are concerned about recycling construction and
demolition waste. There are, however, 10 % of
those who find recycling of the CDW under
their construction projects as not a significant
issue they should care about. Studying previ-
ous survey cases researchers (Osmani, Glass
and Price, 2008) found out the factors which
influence unwillingness to take responsibility
on proper CW management or incomprehen-
sion how to implement thereof. Besides, an
overall positive response shows that specialists
determine the recycling of CDW as Important,
which sets a good note of awareness and con-
sciousness about issues arising from CDW.
Question 4 about Reasons for engagement
in waste management initiatives was targeting
to understand the reasons for construction pro-
fessionals (companies) to be concerned about
CW production. Specifically, it helps to deter-
mine the reasons of the respondents for taking
the responsibility to manage waste that arose
from construction and demolition. This ques-
tion also seeks to potentially determine the
drivers and control the levellers of the respon-
dents in implementing sustainable CW man-
agement. The results present that more than
half of the replies are accounted for companies
being concerned about the waste issue because
they understand its negative impact on the en-
vironment. About a third of the respondents
consider waste as a creator of additional ex-
penses, which indeed is a good reason because
as showing that CW in some countries can
make up to 30 % of the project expenses. Some
specialists (10 percent) assume CW is not their
concern, saying that it has to be a problem of
the waste management companies. Other mi-
norities representing 3 % consider waste only
because the government has put an obligation
on them to control and properly manage their
waste. Some people (2 %) have presented their
options indicating the application of BREEAM
certification and ISO 14001 standard, which
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also indicated their responsible approach which
may be supported by either environmental or
financial considerations.

Question 5: «Intention to minimize pro-
duced waste» asked about current/ potential
conditions to implement waste minimization
strategies in their companies. I other words, the
answers were designed in such a way as to un-
derstand if the respondents are planning (or not
planning) or already implemented CW mini-
mization strategies and what are the reasons for
implementing thereof. Besides, the authors also
assumed an open answer, if none will be appro-
priate. Figure 7 summarizes the data collected
for question 5; where about a third of respons-
es are accounted for future implementation of
sustainable methods of waste minimization.

About a quarter of the respondents are sat-
isfied with the existing technologies they use.
However, it is also interesting to notice, that
those who appeared to be satisfied with their
technologies also said to have a lack of knowl-
edge about sustainable waste management tech-
nologies and are not able to practice. Therefore,
it can be assumed that waste management tech-
nologies used in the corresponding companies
are far from being called sustainable. Another
correlation is noticed in the responses of those

We train young civil engineers in proper waste
management

We have no experience and do not know how to do
it

If the customer pays
Does not apply to us
As engineers, we see no way to influence it

Yes, current governmental requirements are
obliging us to
Yes, we have implemented ISO 14001 or other
standards
No. we are satisfied with the existing technologies
we use

Yes. it is one of our goals to implement Zero
waste/ sustainable/green/ technologies

0%

whose answer was «Yes, current governmental
requirements are obliging us to», the prevailing
majority showed their concern about CW due
to an environmentally friendly attitude, which
shows a conflicting relationship between ques-
tions 4 and 5. A more logical interrelation was
noticed within those who showed their concern
for either environmental or financial issues and
consequently have implemented ISO 14001
standard (22 %). Another controversial replied
was noticed, when the respondent claims to
train young civil engineers on proper construc-
tion waste management, but at the same time
saying that he/she «Knows something, no ex-
perience» in question 1.

As one more question (Q6), the authors
choose to study «Intention to implement
green/ sustainable technologiesy, 1. e., wheth-
er the cost obstacle is playing a vital role in
preventing companies to put into practice any
types of sustainable technologies resulting to
cut material wastage. The results show, that
almost half (47 %) of the participants would
implement sustainable technologies in their
construction. Understanding the environmen-
tal and economic benefits it may give in the
long-run, even additional expenses are not the
obstacle of implementing thereof. Another half

I 1%
I 1%
I 1%
I 2%
I 2%

10% 30% 40%

Fig. 7. Conditions for applying CW minimization methods (respondents’ opinions)
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of the responses are almost equally distributed
either to not change anything in their present
methods (29 %) or change, but if it will only
be required by the government (24 %). This
result shows the consciousness and readiness
for changes among those who are involved in
the construction sphere, but perhaps, due to the
obstacles identified in question 11, there is still
not enough enabling environment in which sus-
tainable waste management approached will
flourish.

The question about Perceived responsi-
bility (Q7) allowed people participating in the
survey to choose multiple answers. Having in
mind, that attitudes upon the responsibility will
likely vary as per culture and waste manage-
ment policies across multiple companies and
throughout various professional groups with-
in this research. It is still important to identify
who is/ are the main responsible stakeholder(s)
in the respondents’ opinion. Similarly, as it was
discovered by Osmani, Glass and Price (2008),
the majority of respondents do not think that
architects may anyhow be responsible for the
CW minimization, where a prevailing combi-
nation of answers was: 1. Construction compa-
ny (79.8 %) or 2. Waste management compa-
nies (72.3 %). The same two, but additionally
emphasizing the responsibility of suppliers and
contractors (31.9 %). About 22 % of respon-
dents believe that architects can influence a
waste reduction in the design stage. The data
obtained from this question may suggest es-
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