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Summary

The active implementation of circular construction principles is evident in legislation and discussions among industry specialists. However, the public lacks 
suffi  cient knowledge, leading to inadequate specifi c requirements for new buildings. Integrating circular construction principles into everyday life offers a pathway to 
a more environmentally sustainable and health-conscious lifestyle, fostering changes in habits, promoting care for humanity's future, and facilitating the creation of 
a cleaner environment while supporting the adaptation of buildings to sustainable construction principles. This research aims to identify the barriers to implementing 
circular construction principles in Daugavpils. Qualitative and quantitative research methods were used in this scientifi c study to provide a comprehensive view of the 
implementation of circular construction principles in Daugavpils. The survey engaged supervisors from the construction industry, as well as civil engineers and architects. 
The main obstacles to implementing circular construction principles in Daugavpils have been identifi ed. Graphs illustrating the survey results have been created to 
showcase the primary challenges from the perspective of industry professionals and city residents. According to the survey, the primary issues with the short-term 
application of sustainable construction principles are related to a lack of information, knowledge, and fi nancial support.
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Introduction

Growing attention is being given to improving residents' 
quality of life and health. Construction waste signifi cantly 
impacts public health, especially as the production of 
construction and building materials increases each year. 
Approximately one-third of the emissions produced by the 
construction industry come from materials extraction during 
production, the construction process, and renovation and 
demolition activities.

The topic of circular construction is especially relevant in 
Europe and globally in the context of sustainable development 
and adherence to ecological principles in the built environment. 
Circular construction is a strategy founded on specifi c 
principles [1]. The fi rst step in this strategy involves extending 
the life cycle of buildings to preserve and maintain them for as 
long as possible while adapting to new needs. After considering 
all possible options and fi nding none suitable, a building 
can be demolished, allowing for the reuse of materials from 

demolished components. If reuse is unviable, the materials 
should be recycled. This principle also applies to new buildings, 
where considerations for adaptation to other needs, demolition, 
and recycling of demolished components should be included. 
The primary goal of this principle is to ensure that no waste is 
produced at any stage of the construction process [2,3].

The real challenge lies in convincing stakeholders (Figure 1) 
to adopt circular business models and a full life cycle approach 
that transcends the economic costs of building construction 
while also considering environmental factors.

The main obstacles to the implementation of circular 
construction principles in Daugavpils are identifi ed. Graphs 
showing the results of the survey have been developed to 
illustrate the main challenges from the perspective of industry 
professionals and city residents.

Methodology

Qualitative and quantitative research methods were used 

https://orcid.org/0000-0002-4231-6404


009

https://www.agriscigroup.us/journals/global-journal-of-ecology

Citation: Samanta J, Sandra G. Implementation of Principles of Circular Construction, Case Study of Daugavpils in Latvia. Glob J Ecol. 2025;10(1):008-011. 
Available from: https://dx.doi.org/10.17352/gje.000110

in the implementation of this scientifi c research work to 
obtain a comprehensive picture of the implementation of the 
principles of circular construction in Daugavpils. Initially, 
a literature review was conducted, which analyzed the 
experience of other countries in implementing the principles 
of circular construction, as well as the construction objects and 
projects implemented in Daugavpils based on these principles. 
Relevant regulations, laws, and standards in Latvia and other 
countries, as well as certifi cation systems, were also analyzed 
at this stage [7-13]. This provides an overview of the laws and 
guidelines that infl uence this type of construction [14-21]. In 
the second part of the study, a survey was carried out. The 
survey was carried out with supervisors from the construction 
industry, civil engineers, and architects, as well as 15 residents 
of Daugavpils Municipality, to obtain their views on the 
opportunities and challenges of implementing the principles of 
circular construction. The results of the survey were analyzed 
to understand the attitudes of the public and professionals 
towards the implementation of circular construction principles 
and the diffi culties of their application in Daugavpils. The data 
from the survey was summarised to identify the main barriers 
and opportunities for the implementation of the principles 
within the city.

Results, discussion and implications 

The main obstacles to implementing circular construction 
principles in Daugavpils have been identifi ed. Graphs 
illustrating the survey results highlight the primary challenges 
from the perspectives of industry professionals and city 
residents.

The survey results show that the most commonly cited 
barriers are: fi nancial constraints and lack of knowledge, each 
accounting for 28.2%. There is a need to improve awareness 
and provide access to fi nancial resources, such as subsidies 
and credit programs that support companies and individuals 
willing to invest in sustainable projects. Lack of technology is 

also seen as a signifi cant barrier (15.5%), suggesting the need 
to develop and improve available technologies. For example, 
using BIM could facilitate the planning of construction 
processes, allowing effi cient management of materials and 
reducing waste. BIM would also help improve cooperation 
between all stakeholders involved in construction processes by 
a single data platform, giving access to accurate and up-to-
date information [22]. Regulatory. The lack of legislation and 
public interest are considered less pronounced obstacles (14.1% 
each). However, these factors are important, as legislation and 
public interest encourage construction companies to follow 
sustainable practices and integrate circular construction 
principles into their projects (Figures 2,3). 

Initiatives and measures for a wider application of circular 
construction principles are: State or Local government support 
(33,3%), supporting innovations (23,6%), educational events 
and seminars (30,6%), and cooperation with businesses 
(12,5%).

Only 24.4% of respondents could mention any examples 
of objects in Daugavpils where the principles of circular 
construction were implemented, among them are Daugavpils 
Fortress, Daugavpils Catholic Church, recycled materials (sand 
and similar bulk materials) for the construction of streets, tram 

Figure 1: Circular construction ecosystem (based on [4-6,22]).
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Figure 2: Main barriers to the implementation of circular construction principles in 
Daugavpils (Source: Jurevica).
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Figure 3: Initiatives and measures for a wider application of circular construction 
principles in Daugavpils (Source: Jurevica S).
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lines, brickwork of recovered bricks, reuse of wooden parts. 
Only 17.1% of the examples from Europe or elsewhere in Latvia 
could be cited; some experts mentioned the Resource Rows 
project in Copenhagen, which reused bricks from buildings that 
could not be separated from one another for the facade of this 
building. Examples from Latvia included Preili Palace, which 
won fi rst prize in the "Latvian Construction Award of the Year" 
in the "Restoration" category in 2023 and Riga Circus.

Conclusion

Based on the data gathered from the survey, the primary 
challenges in implementing circular construction principles are 
attributed to a lack of knowledge, inadequate public awareness, 
and insuffi cient fi nancial support. To encourage broader 
adoption and further development of these principles, it is 
crucial to educate both the public and industry professionals 
through events and media campaigns. Additionally, fi nancial 
support from state and local governments would make 
sustainable construction solutions more accessible. Practical 
positive examples play a vital role in this process.

• By reviewing the restoration works or projects on 
all objects in Daugavpils, one can draw convincing 
conclusions that refl ect both the importance of 
preserving the buildings and their impact on the city's 
development. Restoration is often associated with large 
fi nancial investments, in particular, the historical 
value of the building is restored. This is a challenge 
that can hinder the implementation of projects, but it 
also provides an opportunity to create special cultural 
heritage buildings that contribute to the development 
of cultural tourism. Restoration works often include 
improving the energy effi ciency of the building, energy 
impact, and emissions, thus contributing to sustainable 
development and building operating costs. 

• The restoration of historical buildings is a more 
sustainable alternative, as existing resources are used. 
During the restoration, improvements are made that 
promote accessibility for all people, for example, by 
installing ramps and adjusting toilets and doors. These 
works ensure equal opportunities for all visitors, as well 
as contribute to improving the quality of life.

• Restoration work plays a vital role in continuing 
longevity and preserving history and authenticity. 
The restoration process uses modern technologies 
and materials that restore historical elements, such as 
windows, doors, metal elements, and facade fi nishes, 
improving the functionality and energy effi ciency of 
buildings.

Restoration not only preserves historical buildings but 
also contributes to the economic and cultural development of 
the city, improves the quality of life for visitors, and supports 
sustainable development. This proves that the preservation 
and adaptation of historical buildings to modern needs 
is an important cultural step to ensure both human and 
environmental sustainability.

By studying the literature and international experience, it 
can be concluded that Latvia, including Daugavpils, has room 
for improvement, citing the Nordic countries as an example 
of good practice. These countries have established a strong 
material recycling system that promotes the use of renewable 
resources and waste reduction. Latvia needs to further develop 
the material recycling system and encourage companies and 
building owners to carry out building certifi cation to promote 
sustainable construction. At the national level, it is necessary 
to establish a law on household waste sorting, support, and 
education programs that help reduce environmental pollution 
and promote the use of renewable resources. For example, 
waste sorting, energy saving, and responsible resource 
consumption will contribute to a sustainable future. Each of us, 
with individual responsibility together with state support, can 
create signifi cant changes in both the sustainable development 
of construction and environmental protection.

1. Latvia needs to strengthen its material recycling system 
and encourage companies and building owners to certify 
buildings to promote sustainable construction.

2. Most of the buildings in Daugavpils are historically 
signifi cant, and their restoration helps to preserve the 
city’s cultural heritage while giving them new functions 
and life.

3. Based on the survey, it can be concluded that the 
hypothesis has been confi rmed. The main problems 
with the short-term application of the principles of 
sustainable construction are related to the lack of 
information, knowledge, and fi nancial support.

Proposals

1. At the national level, it would be useful to establish a 
law on sorting municipal waste.

2. To include in existing study programs (including 
construction) the use of recycled materials to promote 
the use of renewable resources and CO₂ reduction.

3. Raise awareness among the public and professionals by 
organizing educational events and seminars, and using 
the media to promote circular construction issues.

4. Provide fi nancial support from national and local 
authorities to make sustainable building solutions more 
accessible to businesses and individuals.

5. Introduce circular construction principles into 
public procurement by setting recovery goals in the 
reconstruction tender to ensure the reuse of materials 
and solve ecological problems.
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