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Abstract. Humans and the actions they take to improve their quality of
life lead to the disturbance of the processes occurring in the natural
environment. These processes should not be stopped while the solution
should be found to help humans coexist with nature. The ecological and
social problems and the resulting threats have become an inspiration for
the development of the concept of sustainable development. Sustainable
development has led to the necessity to implement changes towards
balancing all areas of human activity, including the construction sector.
Factors affecting sustainable development are present in many phases of
building creation and use. The most important of them have been
characterized and discussed. The article describes the main requirements
for sustainable development, contained in laws and regulations, at every
stage of building construction. Furthermore, the study analysed the share of
individual sectors of the economy in consumption of energy resources. The
focus was on the consumption of raw materials in the sector of industry
and construction and the sector of households. The analysis shows that the
industry and construction sector has a large share in hard coal
consumption, heat and electricity. The hard coal consumption is increasing
in the sector of households.

1 The idea of sustainable development
The first action plans to protect the Earth and its natural resources were discussed during
the World Conference in Stockholm in 1972 ("Only one Earth") [1-4]. The ecological and
social problems and the resulting threats have become an inspiration for the development of
the concept of sustainable development. The term “sustainable development” was first used
in the Brundtland Report (1987) developed by the UN World Commission on Environment
and Development. [1, 3-6] The concept of sustainable development does imply limits - not
absolute limits but limitations imposed by the present state of technology and social
organization on environmental resources and by the ability of the biosphere to absorb the
effects of human activities [1]. Sustainable development is a necessity. It applies to
everyone, starting from large corporations, to small enterprises, to every single person who
realizes this idea by waste sorting [4-7]. As far as the environment is concerned, the Earth
is shrinking and if we do not start to look after it, then for the next generations there may
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not be enough resources. Sustainability includes more than environmental sustainability.
Sustainable development includes political, social and cultural issues.
Critical objectives for environment and development policies that follow from the
concept of sustainable development include [1]:
˗ reviving growth;
˗ changing the quality of growth;
˗ meeting essential needs for jobs, food, energy, water, and sanitation;
˗ ensuring a sustainable level of population;
˗ conserving and enhancing the resource base:
˗ reorienting technology and managing risk; and
˗ merging environment and economics in decision making.
Pursuit of sustainable development requires [1]:
˗ a political system that secures effective citizen participation in decision making.
˗ an economic system that is able to generate surpluses and technical knowledge on a
˗ self-reliant and sustained basis a social system that provides for solutions for the tensions
arising from disharmonious development.
˗ a production system that respects the obligation to preserve the ecological base for
˗ development,
˗ a technological system that can search continuously for new solutions,
˗ an international system that fosters sustainable patterns of trade and finance, and
˗ an administrative system that is flexible and has the capacity for self-correction.
Facing the challenges of the sustainable development in the construction sector is
especially important due to the fact that this industry processes huge amounts of mass and
energy resources. In practice, sustainable development in the construction sector means the
necessity of further economic development while limiting the consumption of matter
(energy and mass) and construction of environmentally-friendly buildings. The role of
sustainable construction in sustainable development is significant due to:
- the importance of construction in the development of society, economy,
- the amount of resources consumed.
Sustainable development is considered in three aspects: environmental, social and
economic. These aspects can be applied to sustainable construction (Fig.1).
Environmental
Aspects of
sustainable
construction

Social

Economic
Fig. 1. Aspects of sustainable development in construction.

In construction, these aspects can be characterized as follows [3-6, 10-11]:
1) The economic aspect includes:
˗ reduction of the building's operating costs, after applying modern solutions both in the
sphere of design, applied materials, exploitation,
˗ reduction of demolition costs,
2) The environmental aspect concerns the reduction of energy, water, raw materials,
greenhouse gas emissions and waste production;
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3) Social aspect - raising life quality, interest in health, comfort and safety of users or
residents, eg by guaranteeing adequate exchange and quality of indoor air.
The aim of the article is to show what is the impact of construction on the natural
environment in comparison with other industries.

2 Actions for sustainable construction
Methods used to limit the negative impact on the natural environment in the construction
sector include:
˗ eco-innovations in production of construction materials,
˗ promotion of construction of passive houses,
˗ the government subsidies for ecological investments,
˗ modernization of the heating systems using renewable energy sources,
thermomodernization, modernization of heat and water systems, rationalization of water
consumption, waste sorting and recycling,
˗ use of materials from recycling and renewable resources in the construction sector, new
technologies of treatment and saving water.
Initiatives aimed at sustainable building should be implemented at each stage of the
construction sector. The most effective are adequate legal regulations and the respective
restrictions. [6-8] The first legal act in Poland which concerned sustainable development
was the act of 7 July 1994 on land development. Sustainable development was also defined
by the Art. 5 of the Constitution of the Republic of Poland, which says "The Republic of
Poland shall safeguard the independence and integrity of its territory and ensure the
freedoms and rights of persons and citizens, the security of the citizens, safeguard the
national heritage and shall ensure the protection of the natural environment pursuant to the
principles of sustainable development.”
In the life cycle of a building, five areas can be distinguished:
˗ Project design
˗ Raw material extraction and production of construction materials
˗ Construction,
˗ Use,
˗ Demolition of a building object
Table 1 presents selected legal acts supporting actions for sustainable construction for
each phase of the life cycle.
Table 1. Selected legal acts supporting activities for sustainable construction
Phases in the
building process
cycle
Project design

Raw material
extraction and
production of
construction
materials

Type of legal act
Amendment of the directive on ecological principles of product design 2009/125 / EU - objective: implementation of the assessment of ecological
aspects to the design of products related to energy consumption (ErP), taking
into account all phases of its life cycle.
The Regulation (EU) No 305/2011 of the European Parliament and of the
Council of 9 March 2011 laying down harmonised conditions for the marketing
of construction products and repealing Council Directive 89/106/EEC.
-The Act of 8 September 2016. Construction Products (Journal of Laws

of 2016, item 1570)

˗ ENERGY LABEL Directive on energy labels for energy-related products
2010/30/UE,
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˗ The CPR Regulation that lays down harmonised conditions for the marketing
of construction products (EU) 305/2011,
- EPBD „Recast” Directive on energy performance buildings 2010/31/UE
- The Act of 27 April 2001 - Environmental Protection Law ( Journal of Laws
of 2008 No. 25, item 150, as amended).
Construction

-The Building Law Act of 7 July 1994 (Journal of Laws 2017, Pos. 1332) with
further amendments

Use

˗ The Directive 2009/28/EC on the promotion of the use of energy from
renewable sources. (sets targets for all member states, such that Poland will
reach a 15% share of energy from renewable sources by 2020)
˗ The Act of 20 February 2015 on renewable sources of energy (Journal of
Laws of 2015, Pos. 478) will help reach a 15% share of energy from
renewable sources in total energy consumption by 2020.
˗ EN ISO 50001:2011 Energy management systems – Requirements with
guidance for use

Demolition

- The Building Law Act of 7 July 1994 (Journal of Laws 2017, Pos. 1332) with
further amendments

Source : [13-17]

The EN ISO 50001:2011 standard stipulated concrete guidelines [PN-EN ISO 50001:2012]:
- identification of current and expected energy consumption,
- formulation and implementation of the energy policy,
- definition of the areas of substantial energy consumption and plants to reduce this
consumption,
- implementation of the system of energy consumption measurement and monitoring using
the Deming cycle.

3 Analysis of the negative impact on the natural environment by
sectors of the economy with particular focus on the
construction industry
The negative impact on the environment is associated mainly with the use of natural
resources and the emission of harmful substances. In 2015, Poland emitted 10.2 tons of
carbon dioxide per capita. The average for the European Union is 8.8 tons per capita. [18]
The construction sector is linked to many other sectors of the economy. It affects the
natural environment in a direct and indirect way. Considering its negative impact on the
natural environment, linkage with other sectors should be taken into account. Figure 2
presents selected industries related to the construction sector. On the basis of statistical
data, the impact of individual sectors of the economy on the natural environment was
presented. Particular attention was given to the construction industry. The article presents
the percentage share of economic sectors in:
-consumption of hard coal,
- consumption of heat,
-consumption of electricity,
- greenhouse gas emissions,
- waste generation.
Figure 3 presents the emission of greenhouse gases in various sectors of the economy.
From the analysis of the drawing, it can be read that the biggest share in the carbon dioxide
emission has energy industries (53%).
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Construction

Industries producing materials and products for construction
(mineral, chemical, metallurgical and wood industries)
Production of construction machinery and equipment
Energy industries
Mining and quarrying
Transport
Fig. 2. Industries related to the construction sector.

The consumption of renewable energy sources is low. The most renewable energy
sources in Poland are: geothermal energy, solar energy, biomass energy. Their consumption
should be more popular. Waste generation by type of activity is presented in Figure 4.

Fig. 3. Emission of greenhouse gases for individual sectors of the economy.

Fig. 4. Generation of waste for individual sectors of the economy.
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The analysis of the figure shows that mining and quarrying generates the most waste
(47%). The second place is occupied by manufacturing - 19%. The structure of hard coal,
heat and electricity consumption in 2016 for individual sectors of the economy is presented
in Fig. 5÷7.

Fig. 5. The structure of hard coal consumption [19-21].

Fig. 6. Heat consumption according to the Central Statistical Office in 2016 [%] [19-21].

Electricity consumption increases every year, which is critical to the environment. The
analysis of Figure 6 shows that the industry and construction sector consumes more than
half of the heat. The second place is occupied by households. It is necessary to promote the
use of renewable energy sources in this area. The analysis of Figures 4-7 shows that the
industry and construction sector has a large share in hard coal consumption (24%), heat
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(54%) and electricity (51%). The analysis shows that the industry and construction sector
consumes the most heat of all the business sectors.

Fig.7. Electricity consumption in individual sectors of the economy [19-21].

The consumption in individual areas leads to the conclusion that huge benefits can be
derived from rational management in the construction sector and the related sector of
households. Fig. 8 presents the structure of percentage consumption of hard coal, heat and
electricity for 2016, 2015 and, for comparison, 2010.

Fig. 8. The consumption of hard coal for individual sectors of the economy [19-21].
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Analysis of the figure reveals that in 2016, the highest share in consumption of brown coal
was observed compared to the level recorded 6 years before in the sector of the industry
and construction. In the case of households, hard coal consumption is increasing.
4 Conclusion
The analyses reveal that the construction sector represents the sector of the economy which
substantially impacts (directly and indirectly) on the condition of the natural environment.
This sector consumes great amounts of coal and electricity. In the sector of households,
hard coal consumption is constantly increasing, similar to electricity consumption.
The analysis shows that:
˗ The largest amount of carbon dioxide is emitted by energy industries (53%).
˗ The largest amount of waste is generated by the mining and quarrying sector (47%).
˗ The industry and construction sector consumes 24% of hard coal.
˗ The household sector consumes 14% of hard coal, 36% of heat and 26% of energy
(2016).
˗ The industry and construction sector consumes more than half of heat (54%).
Emissions of pollutants are very dangerous to the environment. The alternative methods to
organize all the stages of the construction process should be proposed such that they do not
have a negative impact on the environment. It is necessary to use renewable energy sources
on a large scale.
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