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SUMMARY

The study revealed an approach to taking into account ecological and economic risks of
construction projects at the stage of public procurement in the field of road infrastructure.
The proposed approach is based on taking into account non-price criteria in the process of
evaluating the subject of procurement with the use of an automated system for assessing the
impact on the environment of the construction project, which is based on the use of GIS and
geospatial databases. The analyzed results of the stakeholder survey made it possible to
confirm the need to introduce non-price criteria into the evaluation procedure of both the
subject of procurement and the potential contractor. It is suggested to use environmental
requirements to materials used for road construction and auxiliary works or/and to the
organization and execution of works.
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Introduction

The Environmental Policy of Ukraine for the period until 2030 (Law of Ukraine, 2019) and the
National Action Plan for Environmental Protection (Decree of the Cabinet of Ministers of Ukraine,
2021) introduce ways of "greening" the national economy and regulate the main steps to the
implementation of environmental criteria when making purchases for needs of the construction
industry. The main measures that are foreseen are the stimulation of the implementation of
environmental management systems at enterprises of the construction industry at the same time as the
improvement of the environmental characteristics of products; restrictions on the use of dangerous
chemicals and products; development of environmental management systems, development of
voluntary environmental certification, product labeling, environmental audit. Research carried out
within the framework of the "Sustainable public procurement” Project (Project, 2021) made it
possible to determine that when making purchases, it is important to take into account the spatial
aspects of construction projects ecological and economic risks, which can be mitigated with the help
of the implementation of ecological (non-price) criteria. However, the formation of a criteria base
within the framework of regions is a complex and multi-criteria task, which can be solved using
Geoinformation Systems (Aryaguna, 2022). Thus, the application of non-price criteria in the
procedure of public procurement in the construction industry, taking into account the database formed
according to the regional aspect, is an important step towards the harmonization of European
approaches to the implementation of tenders.

Method and Theory

The problem of taking into account the ecological and economic risks of the impact of construction
projects in accordance with the regional aspect is an overriding priority for many development
strategies of states at the global level (Ruiz, 2020, Fuentes-Bargues, 2019). The construction industry
has a strong impact on three aspects of sustainable development: environmental, economic and social
(Ruiz, 2020). However, in addition to economic and social benefits, the construction sector creates
serious environmental problems, this is primarily due to the large volume of construction waste that is
produced and its inadequate management.

Analyzing the most purchased works in the field of road construction (Project, 2021), it is possible to
conclude that there are legislative requirements and regulatory documents that can be used when
establishing environmental criteria in public procurement when ordering the repair, reconstruction or
new construction of roads, services for their technical service In particular, these are requirements for
the environmental friendliness of building materials, chemical products, filler materials (fly ash and
metallurgical slag).

Ukraine has accumulated about 35-36 billion tons of waste (Project, 2021). They occupy 7% of the
country's territory, over 50,000 tons/km2. The amount of fly ash accumulated in thermal power plant
dumps is more than 244 million tons, metallurgical slag is more than 100 million tons and is
constantly growing. Industrial waste is a source of dust pollution and poses a danger to the health of
people and the flora and fauna of the surrounding areas. The use of slag materials as a substitute for
natural mineral materials (crushed stone, sand) is already in demand in the construction market. Thus,
the introduction of the use of waste in construction as an ecological (non-price) criterion, the
stimulation of such purchases will lead to the minimization of environmental risks of accumulation of
dust pollution.

It should be noted separately that any construction must be accompanied by an environmental impact
assessment procedure (in some cases - an environmental impact assessment), as well as the
availability of permits, management of environmental aspects during construction in accordance with
environmental legislation. Therefore, the impact on improvement due to the proper application of
approaches to the use of environmental criteria during the public procurement procedure when
establishing qualification requirements, technical conditions for the design and implementation of
projects in the field of road construction, repair and reconstruction cannot be underestimated. In
particular, by simultaneously evaluating each environmental component and evaluating different
construction project configurations, the non-price criteria methodology can provide an integrated

XVII International Scientific Conference “Monitoring of Geological Processes
and Ecological Condition of the Environment”

7—10 November 2023, Kyiv, Ukraine




Monitoring’2023 EAGE

technical/environmental review of the project (4ryaguna, 2022). However, such a database will be
cumbersome and require fast processing, for which it is advisable to use automated systems for
calculating environmental impact assessment, supplemented with GIS data (Khrutba, 2022). This will
ensure the minimization or final elimination of possible conflicts (risks) that usually arise between the
infrastructure project and environmental constraints (Aryaguna, 2022; Hrutba, 2022).

Results

State and municipal budget support in accordance with long-term national programs can provide
sustainable potential for improvement in the field of road construction and favorable conditions for
increasing the number of producers with valid environmental certificates (management systems, eco-
labeling). This has a socio-economic impact, since roads and other transport facilities are public
capital, which is mainly built at the expense of budget funds. The main sectors of the economy that
will benefit from an increase in state capital in the field of road construction are the transport sector -
75% of the capital is roads; the sector of postal and courier services - 5% of the capital is accounted
for by road transport; tourism sector - 1% of capital belongs to roads. Advantages of the development
of the highway network taking into account ecological and economic criteria: increase in overall
labor productivity (estimated to be at least 0.007% per year); development of the field of
transportation, postal and courier transport and tourism (transport services will receive a 5% increase
in productivity with the improvement of the road fund in the next 5 years, the same amount - postal
and courier services; the service sector may become even more important due to the emergence of
new routes, expansion and emergence of new businesses through new roads, which we estimate at
10%); fuel savings and repairs - increasing the productivity of vehicles up to 12.5%.

The results of the study of the opinion of interested parties (Project, 2021) prove the willingness of
customers to apply the criteria of sustainable public procurement in competitive bidding under the
conditions of approval of methodological recommendations for their application by order of the
Ministry of Economy of Ukraine (Fig. 1).

14210000-6 Gravel_sand, rubble and fillers 0 20 60 20 0
77310000-6 Landscaping services and maintenance of. .0 20 50 30 0
90610000-6 Street cleaning and sweeping services () 40 50 100
45210000-2 Construction of buildings | 10 20 40 20 10
454500006 Other final construction works | 10 40 40 100
44160000-9 Mains, pipelines, pipes, casing pipes, tubing... 20 10 40 20 10
45230000-8 Construction of pipelines, communication and. .. 30 20 30 10 (10
45330000-9 Plumbing and sanitary engineering works 10 40 20 20 10 ‘
50530000-9 Equipment repair and maintenance services 30 20 20 20 10 ‘
63710000-9 Ground transportation services 40 20 20 10 (10 ‘
34110000-1 Passenger cars 30 10 20 30 10 ‘
71520000-9 Construction supervision services 20 30 10 30 10 ‘
50230000-6 Services for repair, maintenance of road... 10 50 10 20 10 ‘
0 20 40 60 80 100
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Figure 1 The priority level of the application of safety, quality, environmental friendliness, and
efficiency criteria in public procurement (transport industry)

In particular, according to the study (Project, 2021), road construction ranks 5th in the overall
ranking for the priority of applying environmental criteria in public procurement, transport and
related services - 6th, and services for repair and maintenance of equipment and road infrastructure -
the 7th.

Environmental and economic analysis of the project during the tender procedure can be carried out
from three approaches: consideration of environmental aspects in technical specifications;
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establishment of non-price criteria; determination of measures to minimize environmental and

economic risks in the conditions of contract performance (Fuentes-Bargues, 2019; Garbarino, 2016).

For example, during the formation of the tender documentation, the customer may provide for
confirmation by the participant of the requirements for the performance of all types and volumes of
work provided for in the technical specification and may, during the procurement procedure, establish
the following norms in the tender documentation: 1) implementation of measures for environmental
protection of resources and materials during design highways; 2) implementation of environmental
measures for resources and materials during construction/repair works; 3) implementation of
environmental protection measures during highway design; 4) implementation of environmental
protection measures during construction/repair works; 5) availability of valid contracts for the
removal and disposal of waste and confirmation of the ability to ensure the reduction of the volume of
waste generation and its sorting.

Establishing non-price criteria as criteria for the implementation of measures to protect the
environment (or environmental friendliness of the resources used) allows applying different types of
environmental requirements: 1) to materials used for road construction and auxiliary works; 2) to the
organization and execution of works (an example is shown in Fig. 2).
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Figure 2 Requirement to have a spatial managing system for environmental aspects in the process of
organizing and executing road construction works

The contractor must have a developed, documented, implemented environmental management system,
maintaining it in an up-to-date state, improving conditions that affect or are capable of affecting the
state of the environment. Points are awarded in proportion to the quality of the environmental
management system that participants undertake to implement. Possible options and recommended
specific weight of each option: there is no environmental management system, the environmental
impact analysis is performed manually - 0%; the environmental management system is implemented,
but not certified, the environmental impact analysis is performed taking into account GIS data - 5%;
The environmental management system is implemented and certified by the relevant certification
body, the environmental impact assessment is automated in combination with GIS data - 10%.
Confirmation of compliance with the established requirements is carried out according to one of the
proposed options: 1) the presence of a copy of the Certificate of Implementation of the Environmental
Management System in accordance with the DSTU Standard ISO 14001-2015, which was issued by
the relevant certification body and is valid at the time of bidding; 2) if the bidder's environmental
management system is not certified or the certificate is not valid, an expert evaluation of the existing
environmental management system may be carried out.
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The introduction of new criteria for sustainable public procurement will minimize the ecological and
economic risks of the impact of construction projects on the environment.

Priority construction projects from the point of view of taking into account ecological and economic
risks can be selected using spatial analysis in combination with automated environmental impact
assessment (Aryaguna, 2022; Khrutba, 2022).

Conclusions

The criteria for sustainable public procurement allow to reduce the ecological and economic risks of
the impact of road reconstruction and construction projects on the environment at the stage of
selecting the contractor by including relevant requirements in the tender documentation are proposed.
The customer can apply criteria for the performance of types and volumes of work provided for in the
technical task (technical specification) or non-price criteria for the performance of environmental
protection measures.

The selection of criteria for performing the types and volumes of work provided for in the technical
specification is proposed to be carried out at all stages of the life cycle of the road, which includes
road design, construction/repair work, and waste disposal on CAD/GIS platform. At each of these
stages, a distinction is made between the criteria that should be used with combination of automated
environmental impact assessment based on GIS when implementing measures for environmental
protection of resources and materials, and those that should be used when implementing measures for
environmental protection.
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