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Abstract: In the last few decades there have been significant changes in single-family 
housing in rural areas. More and more new buildings are being built, many are being 
renovated or thermomodernized. This activity generates a number of waste that, if not 
managed properly, can have a negative impact on the natural environment. This 
article analyses ways of waste management generated during the erection of new 
buildings, renovations and reconstruction. The aim of the research presented in the 
study was to identify trends in the manner of construction waste management in the 
last thirty years in rural areas of the Czestochowa district. The substantive basis for 
the research were CAWI (Computer Assisted Web Interview) surveys carried out 
among investors and contractors of construction works in the analysed area. On their 
basis, indicators illustrating changes in the manner of management individual types of 
waste were estimated. It was found that positive changes occurred in this area during 
the analysed period. Primarily, the scale of activities having a clearly negative impact 
on the environment and the safety of life of residents decreased significantly. 
Processes such as uncontrolled burning or burying waste in the ground have been 
reduced from over 40% to around 13.5%. The reason for these positive trends is 
primarily the increasing ecological awareness of rural residents, high fines for the 
illegal removal of waste, as well as in the case of waste other than construction, the 
obligation to have waste containers. Currently, positive environmental activities such 
as selective waste collection and transfer to specialized companies increased from 
around 2.5% to over 50%. 

Keywords: construction waste management, natural environment safety, recycling 
buildings materials 

 
 
 

1. INTRODUCTION 
In the last several decades, there have been significant changes in the life of the rural 
residents, which have to a large extent influenced the current appearance of the 
countryside. The development of infrastructure, the automotive industry and access to 
media contributed to changes in the professional structure of a significant part of the 
local community, which successively found employment in sectors not related to 
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agriculture. The result is, the modern village increasingly assumes the role of a place 
of residence or business activity, less often areas where the main occupation of the 
inhabitants is farming (Brycht and Respondek, 2018). Residents often carry out 
general renovations or reconstructions, which are caused by the desire to increase 
comfort of use, liquidation of the effects of technical consumption and aesthetic 
considerations. At present, many people decide to build single-family houses in the 
countryside, due to the attractiveness of these areas and the low price of plots. Works 
related to erection, renovation and particularly demolition of buildings generate large 
quantities of different types of waste (Pisiewicz, 2014). In addition to classic 
construction waste (debris, remains of building materials), construction works 
generate municipal and packaging waste (Zając and Gołębiowska, 2014). In order to 
minimize the impact of construction waste on the environment, it is important to 
manage it correctly (Brzeszczak, 2016; Wahi et al., 2016). One of the activities 
undertaken in this area is recycling, i.e. the reuse of generated waste. It is an 
important aspect both in economic (reduction of logistic costs) and ecological 
(protection of natural resources, less pollution associated with the utilization process) 
(Rudawska and Gola, 2018; Lai et al., 2016). Recycling was the subject of many 
studies. Among other, the discussion of the issues of logistics of recycling and 
utilization of construction waste along with the identification of obstacles to an 
effective recycling process (Ulewicz, 2016), research on the rate of reuse of building 
construction materials at the end of their useful life (Altuncu and Kasapseçkin, 2011), 
the determination of ways to identify construction waste which can be recycled 
(Sapuay, 2016) and the definition of recycling as one of the environmentally friendly 
methods of packaging waste management (Ingaldi and Lestayánszka-Škůrková, 
2014) were investigated. However, there are still some shortcomings, mainly related 
to the lack of system solutions for the recycling of construction waste (Crawford et al., 
2017; Iżykowska-Kujawa, 2013). 
The aim of the research presented in the study was to determine changes in the 
manner of management construction waste in the last thirty years, on the example of 
twenty one types of waste generated during construction works in rural areas of the 
Czestochowa district and to identify current trends in this regard. 
 
2. METHODOLOGY OF RESEARCH 
Research on the method of management waste from the construction, renovation and 
disassembly of single-family buildings and demolition waste in rural areas was carried 
out in the form of CAWI (Computer Assisted Web Interview) surveys. The research 
was focused and targeted at investors as well as owners and employees of small and 
medium-sized enterprises conducting general construction and renovation and 
finishing activities from the Czestochowa district. The respondents defined the way of 
managing construction waste mentioned in Table 1 in the examined period: approx. 
30 years ago, approx. 15 years ago and currently, and estimated the percentage 
degree in which individual methods of management were used. Types of typical 
construction waste were adopted according to (Official Journal of the Republic of 
Poland, 2020). Typical waste management activities were also defined and marked 
with the symbols: 

 A - reprocessing by a specialised company or a selective waste collection 
point; 
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 B - throwing into waste containers collected by a specialised company 
(segregated waste); 

 C - throwing into waste containers collected by a specialised company (mixed 
waste); 

 D - storage on a plot or in buildings, with an intention to use or remove them 
after an indefinite period; 

 E - secondary incorporation into the structure e.g. rubble concrete, walls, 
metal profiles, coatings; 

 F - layout on the property (own or foreign); 
 G - controlled backfilling of slopes, low ground etc. with the intention of 

improving the functionality of the plot; 
 H - uncontrolled export to a heap, slope, etc., associated with environmental 

pollution; 
 I - burying in the ground, associated with soil pollution; 
 J - controlled combustion (possible atmospheric pollution); 
 K - uncontrolled combustion, associated with atmospheric pollution. 

 
For a clearer illustration of changes occurring in waste management, the analysed 
activities were divided into four categories based on their impact on environmental 
safety: category "A-C" means positive practices for the environment, category "D" - 
activities consisting in collecting waste for future needs, category "E-G" - activities 
consisting in the reuse of waste, and category "H-K" - activities that have a negative 
impact on the environment. 
 
3. RESULTS OF THE STUDY 
The average results of surveys, which are the result of research carried out on the 
identification of trends in the manner of waste management from the construction and 
renovation of single-family buildings are presented in Table 1. Individual types of 
waste were marked with consecutive numbers from 1 to 21. Trends in the manner of 
their management in the last thirty years, which were conventionally divided into three 
border periods: "approx. 30 years ago "," approx. 15 years ago "and" currently" were 
analysed. For each period, the percentage share of use of a given method of 
management of individual construction waste was determined. The respondent had 
the opportunity to mark the answer "not applicable" in the case of waste that he did 
not generate in a given period of time. 
The percentage indicators determining the degree of use of a given category of waste 
management methods are shown in Figure 1. The conducted research has shown 
that in the analysed period there was a significant increase in the share of waste 
management methods in the A-C category from over 2% thirty years ago, to over 50% 
currently. At the same time, a small share of environmentally negative waste 
management methods in the H-K category can be noted, currently amounting to 
approx. 13.5%, which means a decrease of their share by over 27% in the last thirty 
years. In addition, in the general waste management, a large share of category D 
activities is visible, which is currently nearly 21%. In each of the analysed periods, this 
category is at a high second position, despite a continuous decline over the period 
under analysis. 
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Table 1 
The average percentage of individual activities related to construction waste management over 
the last thirty years 

No Type of waste 

Period of time 

Approx. 30 
years ago 

Approx. 15 
years ago 

Currently 

1 Asbestos D-30, E-36, H-26, I-8 A-38, D-16, I-26, H-20 A-74, D-26 

2 Windows D-92, E-8 D-86, A-14 A-82, D-18 

3 Power tools D-48, I-40, K-12 
A-18, C-22, I-12, K-8, 
D-40 

A-64, C-36 

4 
Ceramic and other 
elements from demolition 

E-58, D-20, G-14, H-8 
D-26, E-30, G-24,  
H-20 

E-32, D-34, G-28, H-6 

5 Wooden elements D-30, E-30, J-36, K-4 J-32, D-30, E-34, K-4 
A-20, D-26, E-30,  
J-20, K-4 

6 Paints/varnishes 
J-20, C-10, H-10,  
D-44, I-16 

D-76, I-10, C-14 D-44, C-16, A-40 

7 Ground/soil F-74, G-26 F-66, D-20, G-14 F-74, G-26 

8 Concrete and brick rubble 
E-54, D-14, F-12,  
G-12, H-8 

D-26, F-20, G-24,  
H-10, E-20 

D-28, F-12, G-28, H-
6, E-26 

9 
Adhesives/binder/resins/ 
bitumen 

D-48, I-16, K-36 
J-8, C-34, H-20, K-6, 
I-12, D-20 

C-66, A-20, D-14 

10 
Gypsum and cardboard 
panels waste 

No data D-36, C-20, H-20, I-24 D-34, C-20, H-20, I-26 

11 
Unspent bags of cement, 
mortar etc. 

D-40, E-34, H-26 H-34, I-20, D-24, E-22 D-40, E-34, H-26 

12 Polystyrene waste No data C-30, K-54, D-16 
C-34, K-18, D-8, I-8, 
A-32 

13 Tar paper D-18, H-30, I-8, K-44 H-32, I-30, K-26, C-12 H-10, K-20, C-70 

14 Empty packaging D-18, J-54, K-28 
D-26, B-10, C-20,  
J-10, K-34 

D-8, B-22, C-52, J-6, 
K-12 

15 Solvents D-92, I-8 J-4, C-17, H-9, D-70 C-32, D-68 

16 Glass F-20, D-42, G-22, I-16 
D-26, G-24, I-24, C-
26 

D-8, G-12, I-12, C-12, 
B-16, A-40 

17 Textiles/protective clothing D-26, I-16, K-58 
J-8, C-30, H-20, D-14, 
I-12, K-16 

D-26, I-10, K-10, C-54 

18 Plastic waste H-48, I-18, D-14, K-20 
B-16, C-30, H-30,  
K-24 

I-8, A-32, B-38, C-10, 
H-6, K-6 

19 Plasters/wallpapers/veneers H-16, I-46, K-38 H-36, I-38, C-18, K-8 C-70, H-14, I-16 

20 Floor coverings H-44, I-8, D-34, K-14 
C-20, D-56, H-14,  
K-10 

I-8, A-50, C-6, D-26, 
H-10 

21 Scrap/metal D-34, E-30, A-36 D-36, E-30, A-34 D-30, E-20, A-50 

Source: Author’s study 

 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The average percentage of use of waste management category over the last 30 years 
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Example charts illustrating certain trends for given types of construction waste are 
shown in Figure 2. 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. The percentage change in the manner of management of: a) wooden elements, 
b) concrete and brick rubble, in the last 30 years 

 
The conducted research has shown that in the last thirty years, changes in the 
manner of wood waste management are low. Of course, a significant decrease in the 
scale of negative environmental activities from 40% to 24% should be noted, as well 
as an increase in positive ones, which currently amount to 20%. However, the scale of 
activities consisting in collection of wooden elements as well as their reuse has only 
changed slightly. Over the past three decades it has only decreased by 4%. The 
research has shown that one of the most commonly generated construction waste is 
concrete and brick rubble. This waste in the last three decades was most often 
reused, mainly for leveling the area of plots or incorporation into the structure. The 
share of these activities in the overall rubble management is currently 66%. An 
increase in its demand is visible, which is indicated by a continuous increase in the 
scale of rubble collection to nearly 30%. Interestingly, the utilization of rubble is the 
least common of the ways of development, while the low scale of using ways of use 
negative for the environment, which in the analysed period did not exceed 10%, and 
currently is 6%. 
 
4. CONSTRUCTION WASTE MANAGEMENT – EXEMPLARY TRENDS 
Based on the research carried out, it is possible to characterise certain activities 
typical for a given period of time related to construction waste management. Based on 
the photographs taken, the examples below illustrate positive and negative, safe and 
inadvisable methods of management construction waste. Breakthrough changes in 
rural construction, falling in the 70-80s of the twentieth century, led to the construction 
of single-family buildings in new technology. Newly built brick buildings began to 
replace the existing wooden houses, which as a result of frequent fires burned down 
or were demolished. Wooden waste generated in large quantities then served as fuel, 
however glass from window frames was often mixed with rubble and used to harden 
the substrate, and structural steel waste was sold for scrap or reused. Demolition and 
construction of building facilities also generated inapplicable waste that was exported 
or buried in the ground (Fig. 3), because at that time there was basically no possibility 
to segregate them and return to specialised companies. 
 

b) a) 
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Fig. 3. The pollution of natural environment caused by: a) waste from the demolition of building 

facilities being placed on the slope, b) throwing out of unselected waste 

 
Thirty years ago, asbestos cement sheets (the so-called asbestic tile) were often used 
to cover the roofs of houses and outbuildings, but they are very harmful to human 
health. Asbestos waste arising during the construction or renovation of the building 
facility were exported or buried in earth pits at the back of the farms causing 
degradation of the natural environment. However, the awareness of the dangers of 
using this carcinogenic material was negligible at that time, hence errors in the 
manner of management this waste appeared (Fig. 4a). Currently, this material is 
collected at hazardous waste landfills after disassembly. Also, tar paper waste used to 
cover roofs, was managed in an inappropriate way. To discard the waste, it was most 
often placed on the slope, on heaps, or burned, which was associated with 
atmospheric pollution. 
The mid-1990s featured subsequent changes in the construction industry. 
Widespread access to various types of building materials has allowed residents to use 
more modern technologies for erecting single-family buildings. Single-layer walls with 
external insulation made of polystyrene were commonly used. Unnecessary 
fragments of foamed polystyrene panels were burned, buried in the ground or 
collected for future needs. The amount of construction waste, whose management 
method did not differ much from that of several decades ago, increased significantly. 
Certain waste was left in attics, outbuildings or at the back of farms (Fig. 4b) 
according to the "still useful" principle. 
 
 
 
 
 
 
 
 
 
 

Fig. 4. The storage of: a) asbestos waste, b) concrete and brick rubble 
 

Since 2005, many village residents have decided to increase the usable area of their 
houses by adapting the attic and basements on the ground for residential purposes. 
Mainly houses built until 1982 are adapted. These activities are associated with 
demolition and renovation works, generating large amounts of waste. In addition to 

a) b) 

a) b) 
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those mentioned above, it is also possible to indicate plastic waste, gypsum and 
cardboard panels waste, plasters, wallpapers, paints or packaging waste. Currently, 
thanks to the dissemination of ecological slogans and appropriate administrative 
activities, the ecological awareness of the village inhabitants is constantly increasing. 
However, not enough to completely eliminate harmful trends in waste management. 
The generated waste is still exported to escarpments (Fig. 5a), burned and buried in 
the ground (Fig. 5b), but to a much lesser extent than 15 or 30 years ago. 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Environmental pollution caused by the removal of waste: a) on the slope, b) with the 
intention of burning and burying in the ground 

 
An interesting phenomenon, occurring in all the above-mentioned periods, is the 
reuse of generated concrete rubble. This activity has been and still is widely used, 
however it has both a positive and negative impact on the natural environment. On 
the one hand, it allows the use of waste to harden the ground and leveling the plots by 
backfilling their depressions, which is certainly a positive aspect. On the other hand, 
this activity results in uncontrolled soil conditions (Fig. 6). 
 

 
 
 
 
 
 
 
 
 

Fig. 6. Example of proper management of concrete rubble: a) before leveling the area of the 
plot, b) after leveling the area of the plot 

 
5. CONCLUSIONS 
The conducted research shows that in the last 30 years there have been changes in 
the manner of management waste from the construction, renovation and disassembly 
of single-family buildings in rural areas. The analysis showed that the degree of use of 
a given type of waste management has changed over time. Until the end of the 20th 
century, the inhabitants of the countryside did not think about managing the waste 
generated during the construction works properly. Environmental awareness of the 
local community was negligible, and many of the currently implemented regulations 
aimed at protecting the environment were not in force at that time. This resulted in a 

a) b) 

a) b) 
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large percentage of waste management methods that were negative for the 
environment, amounting to over 40%, with plastic, tar paper, asbestos and cement 
waste having the largest share. This waste was most often burned, buried in the 
ground or exported to a heap or slope, thus contributing to atmospheric and soil 
pollution. At that time, environmentally conscious waste management was just over 
2%. The high estimated indicator illustrates the activities of collecting waste for future 
unspecified needs. During the analysed period, this indicator fell by approx. 14%, but 
nevertheless it ranks high among other waste management categories. These 
activities do not have a direct negative impact on the natural environment, however, 
their accumulation over a longer period of time may contribute to the deterioration of 
the quality of life of residents. One of the construction waste, which is characterised 
by a high degree of reuse, is concrete and brick rubble. Among all identified trends in 
the manner of construction waste management, reuse of rubble clearly leads the way 
in all analysed periods. Currently 66% of the rubble is reused (E-G category) and 28% 
is collected for future needs (D category). The sum of these two indicators has not 
changed significantly over the last 30 years. 
In the analysed period it is noted an increase in the share of companies specialized in 
the field of waste utilization and segregation. This indicator is currently approx. 50%. 
The scale of activities having a clearly negative impact on the environment and the 
quality of life of residents (burying in the ground and burning) has also significantly 
decreased, which currently amounts to over 13%. Unfortunately, despite the increase 
in ecological awareness of the village inhabitants and activities taken by 
administrative authorities (e.g. the obligation to have waste containers, the possibility 
of giving away 1 m3 of construction waste free of charge), there are still unfavorable 
phenomena that could be eliminated after the introduction of system solutions for 
recycling of building materials. 
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