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REVIEW OF SUSTAINABLE GREEN SERVICES FOR INDUSTRIAL PARKS

orndaa CtTANNX 3eNEHNX CEPBICIB ANA IHAYCTPIANIbHUX MNMAPKIB

This study presents a comprehensive approach to evaluating the economic sustainability of green
services within eco-industrial parks, with a focus on practical applications. Through a detailed
assessment using an evaluation matrix, this study highlights the benefits of various green services,
such as solar panels, green roofs, and electric buses, in industrial parks. The findings demonstrate that
green services provide economic, environmental, and social advantages. Furthermore, the integration
of green services fosters social well-being, health, and community engagement. The analysis uses a
weighted scoring system to evaluate the technical, economic, environmental, and social feasibility of
different green services. By providing a ranking of the services for the sustainable transformation of
industrial parks, this study offers actionable insights for decision-makers.

Key words: green services, evaluation matrix, industrial parks, eco-industrial parks, infrastructure
services, market demand.

Y cmammi npedcmassieHo pe3ysibmamu O0C/IOXKeHHSI BNPOBAOKEHHS] CMasiux 3e/IeHUX Cepsi-
cig B8 IHOycmpiasibHi napku 3 Memoto MioBULEHHST IXHbOI eKOHOMIYHOI, eKo/102iYHOI ma coyiasibHoOI
cmitikocmi. 3esieHa iHgbpacmpykmypa, Wo BK/I04ae maki PILUEHHS, SIK COHSIYHI NMaHes, 3e/1eHi 0axu,
e/lekKmpuyHi aBmobycu, KOMIMOCMyBaHHsI ma rnepepobka 8ioxodis, 30amHa MoKpawumu eKo/102iyHi
MOKA3HUKU IHOyCmpia/bHUX NapKis, 0OHOYACHO CMBOPIOKOYU EKOHOMIYHI BU200U Ma MidBULLYHOHU
coyjasibHuli 006pobym. [oc/iox)eHHs1 akueHmye yBazy Ha HeobXioHocmi nepexody A0 eKo/102iHHO
cmasiux moodesieli po3sBUMKY 8 YMOBaxX Cy4acCHUX BUK/IUKIB, MaKux siK 2/106a/bHa 3MiHa Kivamy,
BUYEPITHICMb MPUPOOHUX PECYPCIiB Ma BUCOKI piBHI 3a6pydHeHHS. OCHOBOK O0C/TIOXEHHS € Mampuysi
OyiHIOBaHHS, W0 A0380/1U/A MPOBECMU demasibHUL aHasli3 MEXHIYHOI, EKOHOMIYHOI, EKO/I02I4HOI ma
coyja/ibHOI AoYi/IbHOCMI BPOBAGKEHHST PI3HUX 3e/IeHUX pilueHb 8 IHOycmpiasibHi napku. B pesy/ib-
mami, OyiHeHo maki Kpumepii, sIK KarimasibHi IHBecCmuyii Ha BrpoBadXeHHs], excryamayitiHi
BuUMpamu, peHmabe/ibHicms iHsecmuuyill, kiMamuy4Ha cmilikicms, NIOMpUMKa 2poMadu, ecmemuyHa
YiHHICMb, & MaKoX Br/IUB Ha 300p08’s1 ma coyjasibHe 6/1a20Mo/Tyyysi. B pob6omi 3acmocosaHo cuc-
memy 38aKEH020 OUJHIOBaHHSI, sika 003B0/1SIE MOPIBHAMU 3e/1eHi CEPBICU 3a IXHLOK egheKmUBHICMIO
ma 9oyinibHicmIo, 3abe3rneydyrodu payioHasibHUl BUGID BIOMOBIOHUX pilieHb O71s1 BrPOBAOKEHHSI.
Pesysismamu 0OC/IIOXEHHS] deMOHCMPYoMb, WO OesiKi 3e/1eHi PiLUeHHS!, maki sk LED-ocsim/ieHHsl,
COHsI4HI NaHesi ma nepepobka Bioxoois, € Halibi/IbLL egheKMUBHUMU 3 MOYKU 30Ppy €KO/I02i4HOI ma
EKOHOMIYHOI cmilikocmi. BOHU HE MI/IbKU 3HUXYIOMb EHEP2OCTIOXUBAHHS ma sumpamu Ha 06c/y-
208yBaHHsI, ase U Cripusitomb MOKPAWEHHIO SIKOCMI XXUmmsi 2poMaocu, 3MEHWEHHI0 3a6pYOHEHHS
ma rioBUWEHHIO 3a2a/TbHOI eqheKmuBHOCMI NMapKis. BoOHo4ac Oesiki pilueHHs!, sIK 8imposi mypoiHU,
Maromb HUXYy eKOHOMIYHY eqheKmUBHICMb Yepes BUCOKI KarimasibHi iHBecmuyjii ma HUsbKuli piseHb
peHmabesbHocmi iHeecmuyili, 0CO6/1UBO Yy KOHMEKCMI 0BMEXEHO020 (hiHaHCYBaHHS1 8 yMOBax BiliHU.
B 0ocnioxeHHi MIOKPec/1eHo BaxJ/IuBicmb iHmezpayji 3e/1eHux cepsicig 8 IHOycmpiasibHI napku 07151
3abe3reqeHHs1 BIOMOBIOHOCMI MiXKHaPOOHUM BUMO2aM CMasioe0 PO3BUMKY, MaKUuM SIK MXKHAPOOHI
PaMKOBI MO/IOXKEHHS1 07151 eKOIHOYCmpiasIbHUX MapKis. BripoBadKeHHS1 3e/IEHUX PilUeHb Cripusie CMBo-
PEHHIO eKO/I02I4HO YUCMUX BUPOBHUYUX MPOYECIB, 3HUXKYHHU He2amuBHUU B/IUB HA HaBKO/TUWHE
cepedosulye ma nidBULYHHU eheKmuBHICMb BUKOPUCMAaHHSI pecypcis. B cmammi HadaHO rpak-
muyHi pekomeHoauii 07151 MpuliHIMMS pilueHb Wo00 PO3BUMKY IHOYCMpia/lbHUX NapKis Ha OCHOBI
iHMezpayii cmasiux 3e/1eHUX Cepsicis, WO 3abe3neyyroms 6asaHC MK eKOHOMIYHUMU BU200aMu ma
©KO/10214HOH0 BIONoBI0a/IbHICMIO. TakuM YUHOM, B O0C/TIOXEHHI 3arporoHOBaHO IHCMpPYMeHmM BUGOpY
payioHa/IbHUX 3e/1IEHUX CepBICiB 07151 MPOMUC/IOBUX MIONPUEMCMB ma 0epyasHUX Op2aHis, Wo rnpae-
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Introduction. This study aims to assess the
opportunities for implementing green infrastructure
and services in eco-industrial parks, underscoring their
potential to deliver tangible benefits. This assessment
is discussing the method for estimation of the
sustainability for green services in industrial parks. By
prioritizing practical solutions with measurable benefits,
this study will serve as a roadmap for transforming
industrial operations into models of sustainability and
efficiency, setting a standard for the industry to follow.
The implementation of green services in the parks will
support them to to comply with the following prerequisite
of International Framework for Eco-Industrial Parks
(EIPs): “Amarketdemand and feasibility study, supported
by a business plan for specific “green” infrastructure and
services has been undertaken to justify planning and
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implementation in the industrial park”. This creates the
demand and value for the results of the study.

Problem statement. Industrial parks play a crucial
role in economic development but often face significant
environmental challenges, such as high energy
consumption, resource depletion, pollution, and waste
generation. As the global demand for sustainable
developmentgrows, industrial parks are underincreasing
pressure to transition to more eco-friendly models,
specifically eco-industrial parks (EIPs). However,
implementing green services and infrastructure within
these parks presents numerous challenges, including
high upfront costs, technical feasibility issues, and a lack
of comprehensive evaluation frameworks. Therefore,
there is a critical need for methods to estimate the
economic sustainability of green services that can guide
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industrial parks toward more sustainable practices while
balancing financial viability with environmental and
social benefits.

Formulation of the goals of the article. The
task of this research is the identification of practical
green services, such as solar panels, recycling
programs, and electric buses, and the evaluation of
their economic, environmental, and social impacts by
using an evaluation matrix methodology.

Methodology. The methodology employed in this
article is centred around a comprehensive evaluation
matrix designed to assess the sustainability of
green infrastructure services in eco-industrial parks.
The matrix evaluates each service across four key
categories: technical, economic, environmental, and
social feasibility. These categories encompass a wide
range of criteria, such as site suitability, engineering
and maintenance requirements, initial and operational
costs, return on investment (ROI), environmental
impact, climate resilience, community support, and
health benefits. Each criterion is assigned a score
from 1 to 5, with 1 representing low feasibility or benefit
and 5 representing high feasibility or benefit. The
scores are weighted based on the relative importance
of each criterion to the overall sustainability goals of
the park. A weighted average is then calculated to
determine the total score for each service, providing
a quantitative comparison of the feasibility and impact
of different green solutions. This systematic approach
enables the identification of the most sustainable and
economically viable services for implementation in
eco-industrial parks.

Literature review. Green infrastructure refers to
a network of natural and semi-natural systems that
provide environmental, economic, and social benefits
[1]. It includes practices like green roofs, permeable
pavements, rain gardens, and urban forests along
with services that reduce carbon footprint [2].

Industrial parks are critical for economic
development but often pose significant environmental
challenges [3]. Green infrastructure can mitigate
these challenges by managing stormwater, reducing
energy consumption, and improving air quality [1],
transforming industrial parks into eco-industrial parks,
when other EIP requirements are met as well.

By adopting green infrastructure and other EIP
strategies [4], industrial parks can enhance their
sustainability while driving economic, environmental,
social growth and stability. The example of the
benefits is below.

Economic benefits:

— Cost Savings,

— Increased Property Value,

— Job Creation.

Environmental benefits:

— Improved Air Quality,

— Water Conservation,

— Reduced Pollution.

Social benefits:

— Health and Well-being.

— Community Engagement.

To enhance the sustainability and environmental
performance of industrial parks, various possibilities
should be evaluated to identify the most sustainable
green infrastructure and services. To do this, the
evaluation matrix [5] is proposed as a method
for comprehensive analysis of green infrastructure
services’ sustainability.

By using this method, the example matrix
was developed to identify the most feasible and
impactful green infrastructure solutions to enhance
the sustainability, resilience, and overall quality of
industrial park. Each item is evaluated based on
technical feasibility, economic feasibility, environmental
feasibility, and social feasibility, considering factors
such as site suitability, engineering requirements,
maintenance needs, costs, return on investment,
funding opportunities, environmental impact, climate
resilience, sustainability, community support, aesthetic
and recreational value, and health benefits. The
breakdown of the logic behind the matrix is below:

Criteria Categories and Specific Criteria:

1. Technical Feasibility:

— Site Suitability: Evaluates whether the
physical characteristics of the site are conducive to
implementing the strategy.

— Engineering Requirements: Assesses the
complexity and practicality of the engineering work
required for implementation.

— Maintenance Requirements: Considers the
long-term maintenance needs and the availability of
expertise to manage the infrastructure.

2. Economic Feasibility:

— Initial Costs: Estimates the upfront costs for
materials, labour, design, and permitting.

— Operational Costs: Assesses ongoing costs for
maintenance and operation.

— Return on Investment (ROI): Calculates the
payback period and overall ROI, considering potential
savings and increased property value.

— Funding and Incentives: Identifies available
grants, subsidies, and other financial supports.

3. Environmental Feasibility:

— Environmental Impact: Evaluates the potential
positive and negative environmental effects.

— Climate Resilience: Assesses how the infra-
structure improves resilience to climate change impacts.

— Sustainability: Ensures that the materials and
practices used align with broader sustainability goals.

4. Social Feasibility:

— Community Support: Gauges the level of
support from stakeholders, including employees and
local residents.

— Aesthetic and Recreational Value: Considers
the enhancement of the area’s aesthetic appeal and
potential for recreational use.
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— Health Benefits: Evaluates improvements in air
quality, noise reduction, and access to green spaces.

Scoring System:

— Each criterion is scored on a scale from 1 to
5, where 1 indicates low feasibility or benefit, and
5 indicates high feasibility or benefit.

— Scores are based on detailed assessments and
relevant data, providing a quantitative measure for
comparison.

Weighted Average Calculation:

— Each category is assigned a weight based on
its importance to the overall project goals.

— The weighted average score is calculated by
multiplying each criterion’s score by its respective
weight and summing these values.

— This approach ensures that the most critical
aspects of feasibility are given appropriate emphasis.

Total Score:

— The total score for each strategy is the average
of its weighted scores across all criteria categories.

— Options are then ranked based on their total
scores, identifying the most feasible and impactful
options.

Main results. The analysis of green services, which
are widely implemented by (eco-) industrial parks and
zones all over the world are presented in the Table 1.

The green infrastructure services with the
score higher then 4,0 are identified as promising
and sustainable. The services with the score from
3,0 to 4,0 are the services which recommended for

implementation when budget allows. The services with
the score lower then 3,0 are not recommended for the
implementation because of lack of sustainability. The
evaluation matrix presented in this study provides a
structured approach to assessing the feasibility and
sustainability of various green infrastructure solutions
within eco-industrial parks. Each service is evaluated
across several criteria, including site suitability,
engineering and maintenance requirements, Ccosts,
return on investment (ROI), environmental impact, and
social factors. The scoring system, which assigns values
from 1 to 5, allows for a clear comparison of the different
services. Among the evaluated solutions, LED lighting
and recycling programs achieved the highest total
scores of 4,6 and 4,5, respectively. These services are
highly feasible from both economic and environmental
perspectives, offering significant cost savings, improved
sustainability, and ease of implementation. Additionally,
water-efficient truck washing, composting facilities,
and electric buses scored favourably, with total
scores ranging from 4,0 to 4,1, indicating strong potential
for contributing to the industrial park’s sustainability
goals. In contrast, wind turbines received the lowest
score of 2,8, mainly due to higher initial costs, lower ROI,
and fewer social and environmental benefits. Although
wind turbines provide a renewable energy source, their
economic feasibility in this context is limited, especially
during wartime. The matrix highlights the services that
are both highly feasible and impactful, such as solar
panels, which score 4,0, and green roofs, which also

Table 1
Opportunities evaluation matrix
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score 4,0. These solutions, while offering moderate
financial returns, present strong environmental and
social benefits.

Conclusions. This article addresses the identified
problem by developing and applying an evaluation
matrix to assess the feasibility and sustainability of
various green infrastructure services in eco-industrial
parks. The matrix provides a structured method
for decision-makers to compare green services
based on multiple criteria, such as costs, return on
investment, environmental impact, and community
support. By completing this task, the study offers
actionable insights and recommendations for the
successful implementation of green infrastructure,
guiding industrial parks toward more sustainable and
economically viable practices.

The strategic assessment of green services within
eco-industrial parks reveals several key insights into
achievingeconomicandenvironmentalsustainability. The
research identifies LED lighting and recycling programs
as the most promising green solutions, providing the
greatest balance of feasibility and benefits. These
services offer significant cost savings, low maintenance
requirements, and strong environmental impacts,
making them ideal for immediate implementation. Other
services, such as solar panels and electric buses, also
demonstrate high potential for supporting the industrial
park’s sustainability efforts, particularly in terms of energy
efficiency and reducing carbon emissions. However, the
economic feasibility of wind turbines is questionable,
suggesting that this service may not be suitable for
immediate deployment in all contexts, particularly
during periods of financial or infrastructural constraints.
Overall, the study emphasizes the importance
of integrating a range of green services that address
both economic and environmental challenges. By
adopting a tailored approach to green infrastructure,
industrial parks can enhance their resilience, improve
their environmental performance, and foster economic
growth, positioning themselves as leaders in sustainable
industrial development. The findings of this study serve as
a valuable resource for policymakers and stakeholders
looking to transform industrial parks into sustainable
eco-industrial parks.
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