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GREEN PUBLIC PROCUREMENT AND SME ACCESS UNDER FISCAL
DECENTRALISATION: MEASURING REGIONAL VALUE RETENTION IN
ZAKARPATTIA REGION

Abstract. The article examines green public procurement in Zakarpattia Region under fiscal
decentralisation, with particular emphasis on access for small and medium-sized enterprises (SMES)
and on distinguishing contract value, regional value retention, and tax receipts credited to local
budgets. The study combines an analysis of regional budgetary and tax indicators for 2020-2025 with
Prozorro data, regulatory and legal acts, and regional strategic documents. A multi-level approach is
applied to procurement case analysis: level Al identifies procedures containing a machine-readable
environmental-criteria marker in the Prozorro system; level A2 involves documentary verification of
specific and measurable environmental requirements; level B covers supplier characteristics and the
identification of the supplier’s functional model; and level C provides scenario-based assessment of
regional and fiscal effects. Three procedures selected according to predefined criteria are examined in
depth and treated as research cases rather than as an exhaustive set of green procurement procedures
in the region. Two complementary author-developed indicators are proposed: the Regional Value
Retention Ratio (RVR), which measures the share of contract value retained within the region through
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payroll, local purchases, subcontracting, and operating surplus, and the Subnational Fiscal-Effect
Ratio (SFER), which reflects tax receipts credited to community and oblast budgets in accordance
with applicable statutory allocation rules. Using a hypothetical UAH 10 million contract, SFER
sensitivity is analysed under minimum, baseline, and maximum scenarios. The results show that the
subnational fiscal effect depends on the labour intensity of the contract, the supplier’s tax regime, and
the taxable margin. The scientific novelty of the study lies in integrating RVR and SFER with a
functional supplier typology and a four-level A1-A2-B-C evidence framework, thereby enabling a
clear distinction between procurement value, regional value retention, subnational fiscal effects, and
the level of empirical verification. The practical significance of the study lies in developing
approaches to monitoring green public procurement and improving SME access through lotting, life-
cycle costing, and post-award monitoring.

Keywords: green public procurement, small and medium-sized enterprises (SMEs), fiscal
decentralisation, regional value retention ratio (RVR), subnational fiscal-effect ratio (SFER), local
budgets, tax revenues, Prozorro.

JEL Classification: H57, H71, H72, Q56.

Anomauin. Y cmammi O0ocniodceno seneni nyoniuni saxynieni ¢ 3axapnamcokiti obnacmi 6
ymMo8ax 0i00xcemHoi OeyeHmpanizayii 3 OCHOBHUM AKYEHMOM HA OOCMYNi MAaux i cepeoHix
nionpuemcme (MCII) ma posmedicysanHi apmocmi 002080py, peiOHANbHO20 YMPUMAHHA 8apMOCH
1l NOOAMKOBUX HAOX0OHCEHb 00 Micyesux 0100dcemis. JJoCniONCeHHsT ROEOHYE aHANi3 OIONCEMHUX ©
nooamkosux noxkazuuxie peciony 3a 2020-2025 poxu, oanux Prozorro, HOpMamusHo-npasosux axmie
ma pecioHANbHUX cmpame2ivHux OOKymMeHmie. [{na auanizy 3aKynieeibHux Keucié 3acmocosano
bacamopisnesuti nioxio: na pisni Al idenmugixosano npoyeoypu 3 MAUWUHHO 34UMYEAHONO
NO3HAYKOI0 eKONo2IUHUX Kpumepiie y cucmemi Prozorro,; pieenv A2 nepedbauac Ookymenmaivhe
niOmeepONCeHHs KOHKPEMHUX I BUMIDIOBAHUX eKONO2IYHUX 6umoe;, pieeHb B - xapaxmepucmuky
NOCMAYANbHUKA MA BU3HAYEHHS 1020 (YHKYIOHANbHOI Modeni; pieeHb C - cyeHnapHe OYIHIOBAHHA
pecionanvrux i ickanrvrux egexmis. s nocnubieHo2o aHanizy GUKOPUCMAHO Mpu npoyeodypu,
8i0IOpani 3a BUBHAYEHUMU KPUMEPIAMU MA pO32IAHYMI 5K OOCHIOHUYbKI Kelic, a He 5K NOBHA
CYKYNHICMb 3elleHUx 3aKynigenb obnacmi. 3anponoHoéaHo 08a 63a€EMOOONOBHIOBANbHI ABMOPCHKI
inouxamopu. koeghiyicum ympumanHns pecionanvroi eapmocmi (Regional Value Retention Ratio -
RVR), wo xapaxmepu3sye wacmky 6apmocmi KOHMPAxKmy, AKa YMPUMYEMbCs 8 pe2ioHi uepe3 Onaiamy
npayi, micyesi 3akynigni, cyoniopsao ma onepayitiHuii pesyibmam, i KoepiyieHm cyOHayioHanrbHO20
Qickanvnozo epexmy (Subnational Fiscal-Effect Ratio - SFER), saxuii sidobpadsicac nodamkosi
HAOX00JCeHHS, WO 8IONOBIOHO 00 YUHHUX NPABUL PO3NOOLILY 3apaxo8yomscs 00 000xcemie epomad
ma obnacroeo 6woxcemy. Ha npuxnadi ymosnozo xommpaxmy Ha 10 maH 2pH npogedeHO auaniz
yymaueocmi SFER 3a minivanvuum, 0a308um i MAKCUMATbHUM cyeHapiamu. Bcmanoeneno, wo
cyoHayioHanvHull QickanvHutl epexm 3anexcums 8i0 mpyoOMiCMKOCMI KOHMPAKmMy, NoOamKo8020
pedrcuMy NOCIMAayYanbHUKa ma pieHs onodamkosyeanoi mapaci. Hayxosa nosusna nonsieae 6 inmeepayii
RVR i SFER i3 ¢yuKkyioHanibHOW MUROIOLIEI0 NOCMAYAILHUKIE MA YOMUPUPIBHEBOH) CUCHEMOI
dokazosocmi A1-A2-B-C, wjo dae 3mo2y pozmedxcysamu sapmicmu 3aKynini, pecioHaibHe YIMPUMAHHS
sapmocmi, cyOHayioHanvruti QickanreHull eghekm i pigeHv ix emnipuunoi eepuixayii. Ilpaxmuune
3HAYeHHs pe3yIbmamie nonseac y (opmysanHi nioxodi@ 00 MOHIMOPUHZY 3eleHUX 3aKynisenb ma
posuwupenns docmyny MCII uepe3 nomyeanHs, OYIHIOBAHHA GAPMOCHIL JHCUMMEBO20 YUKIY Mda
RICIAKOHMPAKMHUL KOHMPOb.

Knwuoei cnoea: 3enemi nyoniumi 3axynieni, mani ma cepeoni nionpuemcmea (MCII),
Or00dcemna deyenmpanizayis, xoeghiyienm ympumanus pezionanvuoi eapmocmi (RVR), koegiyicnm
cyonayionanvrozo gickanvrozo epexmy (SFER), micyesi 6100dcemu, nooamkoei HAOXOOHICEHMHS,
Prozorro.
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Absztrakt. A tanulmany a zO0ld kozbeszerzéseket vizsgalja Karpataljan a koltségvetési
decentralizacié korulményei kozott, kulonds tekintettel a kis- és kozépvallalkozasok (KKV-K)
kozbeszerzési részvételére, valamint a szerzédéses érték, a regiondlis értékmegtartds és a helyi
koltségvetésekben jovairt adobevételek elkilonitésére. A kutatas a 2020-2025 kozétti regiondlis
koltségvetési és adomutatok elemzését a Prozorro adataival, a vonatkozd jogszabalyokkal és
regionalis stratégiai dokumentumokkal kapcsolja 6ssze. A kOzbeszerzési esetek elemzésére tobbszintii
megkozelitést alkalmaz: az Al szint a Prozorro rendszerében géppel olvashatd kdérnyezetvédelmi
kritériumjeloléssel rendelkezé  eljarasokat azonositja;, az A2 szint a konkrét és mérheté
kornyezetvédelmi kovetelmények dokumentumalapii ellendrzését foglalja magdban; a B szint a
beszallito jellemzdinek és funkciondlis modelljének meghatarozasara iranyul;, mig a C szint a
regionalis és fiskalis hatasok forgatokonyv-alaplu értékelését tartalmazza. A meghatarozott
kritériumok alapjan kivalasztott harom eljaras részletes elemzés targyat képezi, és kutatasi esetként,
nem pedig a régio zold kozbeszerzéseinek teljes korii sokasagaként keriil értelmezésre. A tanulmany
két egymast kiegészitd, a szerzdk dltal kidolgozott mutatét javasol: a Regionalis Ertékmegtartasi Ratat
(Regional Value Retention Ratio — RVR), amely a szerzddéses érték azon hdnyaddt méri, amely
munkabérek, helyi beszerzések, alvallalkozoi teljesitések és miikddési eredmény formdjaban a
régioban marad, valamint a Szubnacionalis Fiskalis Hatasratat (Subnational Fiscal-Effect Ratio —
SFER), amely a hatalyos jogszabalyi megosztasi szabalyok alapjan a telepilési és megyei
koltségvetésekben jovairt adobevételeket tiikrozi. Egy hipotetikus, 10 millio UAH értékii szerzodés
példdjan a SFER érzékenységét alacsony, alap- és magas forgatékonyv mellett vizsgalja. Az
eredmények azt mutatjak, hogy a szubnaciondlis fiskilis hatds a szerzédés munkaintenzitasatol, a
beszallité adozasi rendszerétdl és az adokoteles drrés mértékétdl fiigg. A kutatas tudomanyos
Ujdonsdga az RVR és a SFER integralasaban rejlik a beszallitok funkcionalis tipolégiajaval és a
négyszintli A1-A2-B—C értékelési kerettel, amely lehetévé teszi a kozbeszerzési érték, a regionalis
értékmegtartas, a szubnacionalis fiskalis hatasok és az empirikus ellendrzés szintjének egyértelmii
elkiilonitését. A kutatds gyakorlati jelentésége a zold kbzbeszerzések monitoringjat és a KKV-k
hozzaférésének javitasat szolgaldé megkozelitések kidolgozasaban all, kiléndsen a részekre bontas, az
életcikluskoltség-szdamitas és a szerzédés teljesitését kovetd monitoring alkalmazdsa révén.

Kulcsszavak: z0ld kozbeszerzések, kis- és kozépvallalkozasok (KKV-k), koltségvetési
decentralizacio, regiondlis értékmegtartasi arany (RVR), szubnacionalis fiskalis hatdsmutat6é (SFER),
helyi koltségvetések, adobevételek, Prozorro.

Problem description. Public procurement can shape markets through stable
demand and requirements concerning energy efficiency, emissions, recycled content,
repairability, chemical safety, waste reduction, and environmental management [1-4].
This function is particularly relevant during wartime and reconstruction, when regional
economies must combine fiscal restraint, infrastructure renewal, SME resilience, and
alignment with European environmental standards.

In Zakarpattia Region, green procurement may create demand for food, wood
products, furniture, construction materials, energy services, waste management, and
other activities identified in the regional strategy [5]. Fiscal decentralisation forms the
institutional context for this potential: in 2020 the region formed 64 territorial
communities and 6 enlarged districts, and from 2021 communities entered into direct
interbudgetary relations with the state budget [6-9]. This reform placed greater
procurement and fiscal responsibility on communities. At the same time, procurement
capacity is fragmented among communities with unequal tax bases, staffing resources,
and market access.
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The analytical problem is to separate the procurement effect, the supplier and
SME-access effect, the regional-retention effect, and the subnational fiscal effect. A
contract awarded in the region does not automatically generate an equivalent regional
return: the supplier may be registered elsewhere, resell imported goods, use non-
regional inputs, or generate taxes credited outside the contracting community. Support
for SME access must also comply with the principles of equal treatment, non-
discrimination, transparency, and proportionality [10-11]. The practical task is
therefore to design environmentally credible procedures that remain accessible to
capable SMEs without territorial preferences and to distinguish budget revenues from
the narrower category of tax receipts generated through statutory tax-allocation
channels.

Literature review. International research considers green public procurement an
instrument of environmental policy, innovation, resource efficiency, and
organisational change. S. D. Sonnichsen and J. Clement [1] identify environmental
labelling, life-cycle assessment and costing, professional competence, and
organisational coordination as key implementation tools. C. Yu, T. Morotomi, and H.
Yu [12], as well as J. Rosell [13], show that the application of green criteria depends
on contract characteristics, sector, procedure, regulatory conditions, and the capacity
of contracting authorities. H. S. Kristensen, M. A. Mosgaard, and A. Remmen [14]
emphasise that formal environmental commitments require clear responsibilities,
professional expertise, and internal coordination to become routine procurement
practice.

O. Manta et al. [2], in line with the principles of the 2030 Agenda for Sustainable
Development [15], associate sustainable procurement with the achievement of the
Sustainable Development Goals and environmentally responsible market behaviour. V.
S. Orfanidou, N. P. Rachaniotis, G. T. Tsoulfas, and G. P. Chondrokoukis [16]
demonstrate that life-cycle costing requires reliable market information, comparable
cost data, and transparent calculation methods, as the lowest purchase price does not
always ensure the lowest total public cost.

Research on supplier access indicates that SMEs face relatively high
administrative, financial, certification, and knowledge-related barriers. F. Schotanus,
C. J. Gelderman, and R. Jupijn [17] identify limited procurement capacity and
fragmented demand as important constraints. N. A. Masron, S. Ismail, and Z. Zainol
[18] emphasise financial, legal, organisational, and personnel-related difficulties. At
the same time, A. Deschamps [19] finds no evidence that green procurement
systematically discourages SME participation, provided that environmental
requirements are proportionate and equivalent forms of evidence are accepted. OECD
evidence likewise shows that contract size, administrative complexity,
disproportionate qualification requirements, and payment conditions can restrict SME
access, while lotting, proportionality, simplified procedures, and e-procurement can
reduce these barriers [37].
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Ukrainian researchers focus on the legal, fiscal, and European-integration
dimensions of green procurement. L. Rybina and N. Maslak [20] consider it an
instrument for promoting the efficient use of public finances. V. Malolitnieva [21]
examines its potential benefits and implementation challenges, while V. Malolitnieva
and R. Dzhabrailov [22] analyse sustainable procurement in the context of the EU-
Ukraine Association Agreement. A. Ovcharenko and T. Shulha [23] emphasise the
integration of environmental requirements into the budget process.

EU4Environment materials [3; 24] identify market opportunities in resource-
efficient production, eco-design, environmental management, eco-labelling,
sustainable construction, and waste reduction. However, the regional transmission
from green public contracts to SME access, supplier activity, regional value retention,
and subnational tax receipts remains insufficiently examined, particularly under fiscal
decentralisation.

Identification of previously unresolved parts of the general problem. The
regional transmission from a green contract to SME participation, supplier activity,
regional value retention, and tax receipts credited to subnational budgets remains
insufficiently specified. Procurement data disclose the buyer, supplier, value, and
procedure, but usually not contract-level payroll, taxable profit, local inputs,
production location, subcontracting, SME status, or the territorial allocation of taxes.
Since May 2023, Prozorro has provided structured fields for environmental
requirements; nevertheless, the marker is self-reported, its use is incomplete, and it
does not verify environmental quality or performance [25; 26]. A responsible
assessment must therefore combine observable procurement data with document-level
verification, supplier-level evidence, and clearly labelled scenarios, while avoiding the
treatment of contract value or modelled tax receipts as realised regional effects.

Goals of the article. The study aims to develop an analytical framework for
assessing SME access, regional value retention, and subnational fiscal effects of green
public procurement under fiscal decentralisation in Zakarpattia Region. The study
focuses primarily on SME access to green public procurement, while the proposed
RVR and SFER indicators are applicable to suppliers irrespective of enterprise size.
The objectives are to describe the territorial and fiscal context of community budgets;
analyse general-fund own-source revenue and selected tax receipts; identify
procurement barriers and instruments relevant to SMEs; classify supplier models;
develop and operationalise the RVR and SFER indicators; compare sensitivity
scenarios for alternative fiscal channels; and propose an evidence and monitoring
framework that supports SME access without territorial discrimination.

The study is conceptual and analytical in nature and does not estimate the total
number or value of verified green public procurement procedures in Zakarpattia
Region. Its empirical base comprises Prozorro data [27], Ministry of Finance reports
on general-fund own-source revenue for 2020-2025 [28], selected local-budget tax
receipts [28; 29], procurement, budget, and tax legislation [10; 11; 30-33], the regional
development strategy [5], official procurement records [34-36], and analytical
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materials on environmental requirements in Prozorro [25; 26]. General-fund own-
source revenue is treated as a budget-revenue indicator, whereas PIT, single tax,
property tax, and corporate income tax are treated separately as tax receipts. This
distinction is maintained throughout the analysis.

Methods and methodology. Dynamic analysis is used to assess changes in
general-fund own-source revenue of local budgets in Zakarpattia Region for 2020-
2025 and selected tax receipts for 2021-2025. Typological analysis classifies suppliers
according to their functional role and potential contribution to regional value retention.
Coefficient analysis is used to construct the RVR and SFER indicators and to link
contract-level payroll, purchases, subcontracting, taxable profit, and statutory tax
crediting. Logical modelling traces the transmission from contract award to production
or supply, income formation, tax liability, and tax crediting. Scenario analysis tests the
sensitivity of SFER to alternative payroll shares and taxable margins. The fiscal series
characterises the financial environment of decentralisation rather than the dynamics or
causal effects of green procurement. The main limitations are the institutional
incomparability of the 2020 and post-reform budget systems, the reassignment of
military-related PIT in 2024, inflation, incomplete use of structured environmental
fields, the non-exhaustive nature of the verified regional case set, and the absence of
contract-level payroll, profit, local-input, subcontracting, and tax-allocation data.
VAT, SSC, tax credits, losses, exemptions, imported inputs, and indirect multiplier
effects are excluded from the SFER scenarios unless explicitly stated otherwise.

To complement the fiscal analysis, a two-stage search and verification procedure
was applied to procurement records from Zakarpattia Region. At the first stage (Al),
procurement procedures announced by contracting authorities located in Zakarpattia
Region between May 2023, when the structured environmental fields became
available, and December 2025 were searched using the publication period, contracting-
authority location, and the presence of the structured “Environmental criteria” marker
on the official Prozorro record. Procurement IDs were subsequently recorded for the
procedures retained for verification. Inclusion required: (i) a contracting authority
located in Zakarpattia Region; (ii) publication within the observation period; (iii) a
structured environmental marker that could be independently confirmed; and (iv) a
publicly accessible procurement record. Keyword-only matches without a structured
marker, records outside the region, duplicate records, and records for which the marker
could not be independently verified were excluded.

Three procedures for which compliance with all inclusion criteria could be
independently verified were retained for detailed analysis as a verified marker-based
exploratory case set [34-36]. They represent goods, raw materials, and construction
works. The set is not treated as an exhaustive census of green public procurement in
the region, because use of the structured marker is incomplete and the publicly
accessible search environment does not provide a complete regional series for the
entire period. At the second stage, A2 classification requires document-level
confirmation that environmental requirements are specific, measurable, relevant to the
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procurement object, and linked to an identifiable verification method. Level B is
applied only where supplier information can be verified and records organisational
form, SME status where publicly ascertainable, location, production or distribution
role, and the functional supplier model defined in Table 1. Where a characteristic
cannot be verified, it is recorded as not verified rather than inferred. Level C contains
modelled fiscal effects based on transparent assumptions.

The scientific novelty lies in the development and integration of four analytical
elements: the author-developed Regional Value Retention Ratio (RVR), the author-
developed Subnational Fiscal-Effect Ratio (SFER), a functional supplier typology, and
a four-level A1-A2-B-C evidence framework. Unlike studies that focus primarily on
the adoption of green criteria, SME participation, or life-cycle costing as separate
issues [1; 12-19; 37], the proposed framework explicitly separates contract value from
first-order regional value retention, tax receipts statutorily credited to community and
oblast budgets, and the level of empirical verification. RVR is conceptually informed
by local expenditure-retention approaches, including the LM3 logic of tracing how
expenditure circulates within a local economy [38], but differs from LM3 because it
measures first-order contract retention rather than successive rounds of re-spending.
SFER is constructed specifically from Ukrainian statutory tax-allocation rules [30-32]
and is not presented as an adaptation of an existing fiscal multiplier.

Main research results. During 2020-2025, the period used for the fiscal
analysis, Law No. 922-VIIl and, under martial law, Resolution No. 1178 of the
Cabinet of Ministers governed procurement and permitted environmental
characteristics, non-price criteria, and life-cycle costing where statutory requirements
were met [10; 11]. This period does not denote a complete regional series of green
procurement procedures. Law No. 4888-1X entered into force on 24 June 2026, while
most provisions will become operational on 24 March 2027; it is therefore treated as a
prospective transition rather than part of the empirical regime [33].

A procedure should be treated as environmentally substantive only when
technical specifications, award criteria, contract conditions, or performance indicators
contain measurable and verifiable requirements. Generic wording such as
“environmentally friendly” is insufficient. Relevant characteristics may include energy
efficiency, recycled content, restricted hazardous substances, repairability, legally
sourced timber, organic production, emissions, water use, and take-back obligations
[1; 3; 21].

The fiscal-transmission model contains five stages: contract award, production or
supply, income formation, tax liability, and statutory crediting to subnational budgets.
Contract value, procurement object, supplier, and financing source are directly
observable; production location, regional inputs, payroll, taxable profit, and tax
allocation usually are not. Consequently, procurement monitoring may identify a
supplier and, where data permit, its SME status, but the regional economic and
subnational fiscal effects require additional enterprise data or transparent modelling.
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The regional effect depends more on the supplier’s functional role and operating
footprint than on its registration address. Zakarpattia Region has supply potential in
agriculture and food production, wood processing, furniture, construction materials,
energy efficiency, and environmental services [5]. Table 1 distinguishes the principal
supplier models and their expected transmission channels; the typology applies to
suppliers of any size, while its procurement-design implications are considered
primarily from the perspective of SME access.

Local producers and labour-intensive service providers offer the greatest
potential for retaining payroll and purchases in the region. A local distributor may
retain only its trade margin, logistics expenditure, and sales payroll, while an external
supplier creates a regional effect mainly through verified local operations or
subcontracting. Cooperative supply can broaden SME access but requires
coordination, traceability, and quality control. In all cases, the actual effect depends on
the location of production, employment, inputs, subcontracting, and statutory tax
crediting rather than on supplier registration alone.

Table 1
Supplier Models and Regional Fiscal Transmission
. . . Regional Main fiscal
Supplier model | Typical categories retention channel Assessment
Food, furniture, Payroll, local PIT; single or High if production

Local producer

materials, packaging

inputs, assets

corporate income
tax; property tax

is in the region

Local labour-
intensive service
provider

Repair, catering,
cleaning, energy,
waste and water
services

Payroll and local
service inputs

PIT; single or
corporate income
tax

High where wages
account for a large
share of contract
value

Local distributor

Equipment, lighting,

Trade margin,
logistics, sales

PIT; single tax or
corporate income

Contract value
may overstate

machinery payroll tax, as applicable regional retention
External Works, installation, Local . Taxes of local Low without local
supplier centralised supply subcontracting, if | employees and operations

used subcontractors
. Food, wood products, | Distributed PIT, single tax, Potenyall_y h'g.h;
Cooperative or L coordination risks
. crafts, specialised turnover and property-related -

consortium . require

services payroll payments

management

Source: developed by the authors based on [3; 5; 17-19; 30-32].
Note: The typology describes expected transmission channels. The actual regional effect
requires verification of production location, payroll, subcontracting, local purchases, and tax

allocation.

Machine-observable procurement data form a separate evidence layer. Since May
2023, structured fields in Prozorro have enabled the automated identification of lots
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containing declared environmental requirements and the extraction of data by year,
contracting authority, CPV code, procedure status, expected value, contract value,
number of bids, and supplier registration [26]. Bl Prozorro data indicate that 833 lots
were marked in 2023 and from January to June 2024, but only seven procedures
contained substantive environmental requirements entered directly in the relevant
structured fields [25]. The marker therefore indicates the declared presence of
environmental requirements rather than verified environmental performance.
Structured data can be used to form a regional descriptive sample, whereas verification
of the content of environmental criteria and their fulfilment requires document-level
assessment.

To operationalise this distinction at the regional level, Table 2 presents the three
verified marker-based exploratory cases retained through the search procedure
described in the methodology. Evidence level Al confirms machine-readable
procurement data and the structured environmental marker. Classification at level A2
requires documentary confirmation that environmental requirements are specific,
measurable, relevant to the procurement object, supported by an appropriate
verification method, and, where applicable, subject to performance control. Level B
concerns supplier characteristics and the functional supplier model defined in Table 1.
The table therefore separates marker verification, document-level environmental
evidence, and supplier-level evidence rather than treating the environmental marker as
proof of verified green performance.

Table 2
Verified Marker-Based Procurement Cases in Zakarpattia Region, 2023—
2025: A1-A2-B Assessment

Y?gr/ C;Sttr:s:ittl;g Ogjs\c/t / Yzydft/ Evidence assessment (A1-A2-B)
2023 Executive Accumulator |Expected value: Al: confirmed structured
UA-2023- |Committee of batteries for UAH 517,506.87, |environmental marker.

05-31- Mukachevo City | Military Unit  [excluding VAT.  |A2: not assigned; the available
008558-a Council A7084; CPV |Contract value: public record does not by itself
31440000-2 UAH 349,000; establish specific and measurable
difference: UAH  |requirements concerning
168,506.87. durability, hazardous substances,

recycling, or end-of-life
management.

B: partially verified; the contract
was awarded to an individual
entrepreneur registered outside
Zakarpattia Region. The supplier is
therefore classified as an external
distributor-type supplier. SME
status, production location, and
regional operating footprint were
not independently verifiable.
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Y?[a)r/ Cg:tt}:sgitt';g Ogjs\c/t / Yzlﬂ?t/ Evidence assessment (A1-A2-B)
2024 Department of Fuelwood; Expected value: Al: confirmed structured
UA-2024-  |Education, CPV UAH 350,000, environmental marker.

11-11- Culture, Youth and|03410000-7 including VAT. A2: not assigned; legal origin of
001939-a Sports of Kostryna The procedure was |timber, traceability, sustainable
Village Council unsuccessful and | forest management, moisture,
did not resultina |transport, and performance
contract. requirements require document-
level verification.
B: not applicable because the
procedure did not resultin a
contract; therefore, no supplier
model can be assigned and no
realised RVR or SFER can arise.
2025 Municipal Non-  |Reconstruction |Expected value: ALl: confirmed structured
UA-2025-  |Profit Enterprise | of the hospital |UAH 31,997,649, |environmental marker.
02-26- “Nyzhno- building in excluding VAT. | A2: not assigned; measurable
010203-a Apshanska Solotvyno; The procedure did |requirements concerning energy
Hospital” of CpPV not result in a efficiency, materials, construction
Solotvyno 45450000-6 contract. waste, emissions, and post-award
Settlement Council verification require document-level
assessment.
B: not applicable because the
procedure did not resultin a
contract.

Source: compiled by the authors from official Prozorro procurement records [34-36].

Table 2 covers three substantively different procurement categories: accumulator
batteries, fuelwood, and hospital reconstruction [34-36]. The cases were retained
because the structured environmental marker could be independently confirmed, not
because the procurement objects merely appeared environmentally relevant. They
differ substantially in value, status, and the amount of evidence available at subsequent
verification levels. The 2023 battery procurement resulted in a contract below the
expected value [34]. At level B, the supplier can be classified only as a distributor-type
supplier on the basis of the procurement object and available supplier information; the
procurement record does not provide sufficient evidence to infer SME status, regional
production, or local operating footprint. The 2024 fuelwood procedure was
unsuccessful and did not result in a contract [35]. Accordingly, the case remains
relevant for Al-level procurement-design analysis, while level B and realised
RVR/SFER are not applicable. The 2025 hospital-reconstruction procedure likewise
did not result in a contract and therefore cannot generate realised RVR or SFER [36].

The cases demonstrate why the evidence levels should not be collapsed. Al
identifies a declared environmental component but does not establish substantive
environmental performance; A2 requires documentary verification; B describes
verifiable supplier characteristics; and C represents modelled fiscal effects. Their
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number and expected value cannot be interpreted as the total volume of verified green
public procurement in Zakarpattia Region. Likewise, the difference between expected
and contract value represents a procurement saving rather than a regional or fiscal
effect. A comprehensive regional census would require a complete machine-readable
export of all lots carrying the environmental marker, followed by document-level and
supplier-level verification.

The nominal fiscal environment of budget decentralisation changed considerably
in 2020-2025. General-fund own-source revenue excluding interbudgetary transfers is
used to reflect the overall revenue capacity available to local budgets, with due
consideration given to inflation, wartime mobility, tax-policy changes, and PIT
allocation [28]. This budget-revenue indicator is distinct from the selected tax receipts
analysed in Table 3. The fiscal series characterises communities’ financial capacity for
procurement rather than the dynamics of green procurement itself. The dynamics of
general-fund own-source revenue of local budgets in Zakarpattia Region during 2020-
2025 are presented in Figure 1.

14000 12366.6

12000 10652.1 10216.4

10000

8000

600 05352

UAH million

4000
2000

0
2020 2021 2022 2023 2024 2025

Year

Figure 1. General-Fund Own-Source Revenue of Local Budgets in Zakarpattia

Region, 2020-2025
Source: compiled from annual Ministry of Finance reports [28].
Note: Own-source revenue excludes interbudgetary transfers. The 2024 growth rate calculated on a
comparable basis and published by the Ministry of Finance was +27.5%, whereas the actual amount
declined because military-related PIT was redirected to the State Budget of Ukraine.

General-fund own-source revenue increased from UAH 5,352.0 million in 2020
to UAH 12,366.6 million in 2025. The nominal increase was UAH 7,014.6 million, or
131.1%, and the CAGR was approximately 18.2%. Revenue grew by 19.4% in 2021,
41.8% in 2022, and 17.5% in 2023. In 2024 the actual amount declined by 4.1% after
military-related PIT was redirected to the State Budget, although the Ministry of
Finance reported 27.5% growth in comparable conditions. In 2025 revenue increased

ISSN 2786-6734; eISSN 2786-6742
351



Acta Academiae Beregsasiensis. Economics
Bunyck 14. (2026)  14. szam (2026) Volume 14. (2026)

by 21.0%. These movements reflect several simultaneous fiscal and macroeconomic
processes and cannot be attributed to green procurement. The figures are drawn from
official annual tables and rounded to one decimal place. PIT includes receipts
associated with public-sector, military, and other employment, while property tax
includes liabilities of both enterprises and individuals. Therefore, these tax receipts
cannot be attributed exclusively to enterprise activity or public procurement and
should be analysed separately.

Table 3
Selected Local-Budget Tax Receipts in Zakarpattia Region, 2021-2025,
UAH million
Year PIT Single tax Property tax Corpor:t;l;i income
2021 41735 805.2 596.6 87.8
2022 6,795.0 858.3 586.8 78.5
2023 7,567.6 992.7 758.4 95.6
2024 6,014.3 1,391.0 995.7 347.6
2025 7,191.9 1,525.4 1,249.3 641.4
Absolute increase,
2025/2021, UAH 3,018.4 720.2 652.7 553.6
million
Gro""th'oz/g’%/ 2021, 1 953 89.4 109.4 630.5

Source: compiled from [28-29].

Table 3 presents selected local-budget tax receipts rather than an enterprise-
specific tax measure. Between 2021 and 2025, PIT increased by 72.3%, the single tax
by 89.4%, property tax by 109.4%, and corporate income tax by 630.5%. The increase
in corporate income tax reflects a low initial base and may also be associated with
changes in tax allocation, one-off payments, and an expansion of the regional
corporate tax base. Wartime business relocation is a plausible contributing factor:
official regional data report 283 relocated enterprises in Zakarpattia Region by mid-
2024 and material tax payments by relocated businesses [39]. However, the aggregate
fiscal data used in this study do not identify corporate income tax paid by relocated
firms separately; therefore, the relocation effect cannot be isolated quantitatively and
should not be interpreted as a causal estimate. Because PIT includes public-sector,
military, and other employment, and property tax includes liabilities of individuals, the
four tax series should be interpreted separately rather than aggregated as taxes
generated by enterprises or procurement.

The annual dynamics were uneven, particularly after the reassignment of
military-related PIT in 2024. Divergent trends in individual tax receipts altered the
nominal revenue structure. Because communities differ in their tax bases and

ISSN 2786-6734; eISSN 2786-6742
352



Acta Academiae Beregsasiensis. Economics
Bunyck 14. (2026) 14. szam (2026) Volume 14. (2026)

administrative capacity, smaller communities may require grants, intermunicipal
cooperation, or aggregated procurement to implement complex green projects.

A contract financed by one community may generate tax revenues in another
jurisdiction, depending on where the supplier is registered, operates, employs staff, or
owns taxable assets. Regional monitoring should therefore follow the spatial chain of
production, employment, subcontracting, and tax crediting rather than assume that the
contracting authority receives the full fiscal return.

To distinguish the regional economic effect from the subnational fiscal effect of a
public contract, two complementary author-developed indicators are proposed. The
Regional Value Retention Ratio (RVR) measures first-order retention of contract value
through regional payroll, purchases, subcontracting, and operating surplus. Its
conceptual logic is related to local expenditure-retention approaches such as LM3 [38],
but RVR does not estimate subsequent rounds of local re-spending:

RVR=W,+ P, +S:+G,)/ C x100% Q)

The components of RVR must be mutually exclusive to avoid double counting.
The Subnational Fiscal-Effect Ratio (SFER) is a separate author-developed indicator
that measures tax receipts actually credited, under the applicable legal rules, to
community and oblast budgets:

SFER = (PIT® + PIT®° + ST+ CIT° + PT°) / C X 100% (2)

Here, C is the contract value excluding VAT when VAT is separately
identifiable. W, is gross payroll attributable to the contract for employees whose
workplace is in Zakarpattia Region; it should be derived from payroll records,
timesheets, or contract/project cost centres, and shared personnel should be allocated
proportionally to documented working time or labour cost. P, comprises payments for
goods and materials supplied through regional operating establishments and should be
verified through invoices, supplier master data, and primary accounting records;
supplier registration alone is insufficient. S, comprises payments to subcontractors for
work or services actually performed in the region and should be supported by
subcontracts and acceptance documents. G. is the contract-level operating surplus
attributable to the regional operating unit or supplier and should be derived from
management accounting or the contract margin after excluding amounts already
recorded in W,, P,, and S,;. Where these data are unavailable, RVR should be reported
as a Level C scenario rather than as a realised value. PIT® and PIT° denote the portions
of personal income tax credited to community and oblast budgets, respectively; ST¢ is
the single tax credited to community budgets; CIT° is the portion of corporate income
tax credited to the oblast budget; and PT° is property tax credited to the relevant
community budget. Military levy, VAT, SSC, and state-budget shares of taxes are
excluded from SFER because they do not constitute subnational-budget tax receipts.

The 2026 allocation rules applied in the scenarios credit 64% of ordinary PIT to
community budgets, 15% to oblast budgets, and 21% to the State Budget of Ukraine.
For corporate income tax paid by private-sector enterprises, 10% is credited to oblast
budgets and 90% to the State Budget; corporate income tax is also one of the tax bases
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used in the horizontal equalisation of oblast budget tax capacity [30; 32]. Accordingly,
SFER includes only the 10% oblast share of corporate income tax. The Group 3
scenario assumes a 5% single-tax rate without VAT and statutory eligibility for the
simplified regime. The PIT employment component may coexist with either supplier
tax regime, whereas the single-tax and corporate-income-tax regimes are treated as
mutually exclusive alternatives.

Table 4 evaluates SFER for a hypothetical UAH 10 million contract under three
sensitivity scenarios. The payroll shares of 10%, 20%, and 30% and taxable margins of
3%, 5%, and 10% are illustrative minimum, baseline, and maximum assumptions
rather than observed averages for Zakarpattia Region, Ukraine, or a specific economic
activity. Their purpose is to test the sensitivity of the model and to avoid presenting a
single assumed structure as an empirical norm.

Table 4
SFER Sensitivity Scenarios for a UAH 10 Million Green Public Contract
Payroll / ) .
Case taxable margin Employment SFER Group 3 SFER CIT-supplier SFER
Min. 10% / 3% UAH 142,200 (1.42%) | UAH 642,200 (6.42%) | UAH 147,600 (1.48%)
Base 20% / 5% UAH 284,400 (2.84%) | UAH 784,400 (7.84%) | UAH 293,400 (2.93%)
Max. 30%/10% | UAH 426,600 (4.27%) | UAH 926,600 (9.27%) |UAH 444,600 (4.45%)

Source: authors’ scenario calculations based on the statutory tax-allocation rules [30-32].

Note: C = UAH 10 million. The employment component equals PIT on the assumed payroll
multiplied by the 79% combined community-and-oblast allocation. Group 3 SFER adds the 5% single
tax to the employment component; the corporate-income-tax SFER adds the 10% oblast share of
corporate income tax calculated on the assumed taxable margin. VAT, SSC, military levy, tax credits,
losses, exemptions, property tax, and indirect effects are excluded. The Group 3 scenario assumes
statutory eligibility and no VAT.

The sensitivity analysis shows that SFER is determined not by contract value
alone but by the supplier’s employment intensity, tax regime, taxable margin, and
statutory tax allocation. Under the minimum, baseline, and maximum assumptions, the
employment component ranges from UAH 142,200 (1.42% of contract value) to UAH
426,600 (4.27%). For an eligible Group 3 single-tax supplier, SFER ranges from UAH
642,200 (6.42%) to UAH 926,600 (9.27%), because the single tax is credited to the
community budget in addition to the employment component. For a corporate-income-
tax supplier, SFER ranges from UAH 147,600 (1.48%) to UAH 444,600 (4.45%); only
the 10% oblast share of corporate income tax is included. These values are sensitivity
results rather than forecasts or sectoral averages and should be replaced by contract-
level data where such data are available.

A separate budget-expenditure perspective is useful for contextualising
environmentally oriented public spending. In 2025, total expenditures of local budgets
in Zakarpattia Region amounted to UAH 21,556.1 million, including UAH 17,962.6
million from the general fund and UAH 3,593.5 million from the special fund [40].
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For monitoring purposes, a harrow environmental-protection expenditure proxy can be
constructed from the local-budget programme classification using codes 8311
(protection and rational use of natural resources), 8312 (waste treatment), 8313
(elimination of other environmental pollution), 8320 (preservation of protected areas),
8330 (other environmental-protection activities), 8340 (environmental measures
financed from earmarked funds), and 8350 (local public-investment projects in
environmental protection) [42].

At the oblast-budget level, a directly observable narrow environmental-protection
expenditure measure is available for 2025. According to the official report on the
execution of the Zakarpattia Oblast Budget, UAH 1.483 million was spent from the
special fund under the Environmental Protection Programme of Zakarpattia Region for
2024-2027. This represented approximately 0.05% of total oblast-budget expenditure
excluding transfers to other budgets (UAH 2,730.8 million) and 0.19% of special-fund
expenditure (UAH 765.7 million). The amount included UAH 0.100 million for
environmental monitoring, UAH 0.139 million for environmental actions, UAH 0.100
million for environmental information materials, and UAH 1.144 million in
subventions to territorial communities for environmental measures, including separate-
waste collection containers and an energy-efficiency improvement to a secondary-raw-
material collection facility [41]. These expenditures provide a narrow observable
environmental-protection benchmark and should not be interpreted as the total value of
green public procurement in the region.

This environmental-protection expenditure proxy should not be equated with the
value of green public procurement. The identified budget-classification codes provide
a reproducible basis for estimating a narrow environmental-protection expenditure
proxy; however, calculation of its exact share is outside the scope of the present study
because expenditure classified under these codes is not equivalent to green public
procurement. Environmental criteria may be embedded in procurement recorded under
education, construction, transport, energy-efficiency, health-care, or other budget
programmes, while expenditure under environmental programme codes may include
items that are not public procurement. Accordingly, annual monitoring should report
the environmental-protection expenditure share separately from the share of
procurement procedures with document-verified environmental requirements. The
latter can be calculated reliably only after a complete regional procurement dataset has
been formed and verified at level A2. These distinctions also have implications for
procurement design. Since regional and fiscal effects depend on the supplier’s actual
production, employment, subcontracting, and tax-allocation characteristics rather than
solely on its place of registration, SME access should be supported through
competition-compatible instruments rather than territorial preferences. The study
therefore focuses primarily on SME access to green public procurement, while the
proposed RVR and SFER indicators are applicable to suppliers irrespective of
enterprise size. Table 5 summarises the principal procurement tools that can contribute
to these objectives.

ISSN 2786-6734; eISSN 2786-6742
355



Acta Academiae Beregsasiensis. Economics

Bunyck 14. (2026)

14. szam (2026)

Volume 14. (2026)

Table 5

Procurement Tools for SME Access and Budget Efficiency

Tool

Expected enterprise
effect

Expected budget
effect

Risk and control

Division into lots

Allows specialised and
smaller suppliers to bid for
manageable volumes

May broaden
competition and reduce
supplier concentration

Avoid artificial fragmentation;
justify lot structure and permit
combined awards where efficient

Joint procurement

Creates predictable
aggregated demand and
may enable consortium
participation

Pools procurement
expertise and may
reduce transaction costs
for smaller
communities

Avoid excessive aggregation that
excludes SMEs; combine joint
procurement with lots and allow
joint bids or consortia

Proportionate
qualification
requirements

Reduces unnecessary
turnover, staffing, and
experience barriers

Expands the pool of
capable bidders

Requirements must remain
sufficient to control performance
risk

Prevents the exclusion of

Maintains competition

Equivalent firms that do not hold a . . Specify measurable criteria and a
. - while preserving .
environmental specified label when they . transparent equivalence
. environmental
evidence can demonstrate assessment
. outcomes
equivalent performance
Preliminary Gives enterprises time to e Ensure equal access to
Improves specifications |. .
market understand future needs information and prevent

consultations

and invest in compliance

and price realism

preferential treatment

Life-cycle costing

Rewards durable and
resource-efficient solutions

Reduces operating,
maintenance, and
disposal costs where
data are reliable

Publish the formula,
assumptions, data sources, and
evaluation method

Predictable
payment terms and
post-award control

Reduces SME working-
capital pressure and
rewards verified
performance

Lowers risk premiums
and safeguards
environmental value for
money

Use clear acceptance procedures,
timely payment, indicators, and
remedies

Source: developed by the authors based on [1; 3; 10; 14; 16-19; 37].

For Zakarpattia Region, the most relevant categories are food and catering, wood
and furniture, construction and energy efficiency, waste and water services, and
transport-related procurement [3; 5]. Lots and proportionate requirements can reduce
scale barriers; the acceptance of equivalent evidence prevents a single specified label
from excluding capable suppliers; market consultations improve the realism of
life-cycle costing recognises operating and disposal costs; and
predictable payment terms support SME liquidity. Procurement procedures using these
instruments must remain open to all qualified suppliers and be combined with
measurable post-award control.

specifications;
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Figure 2. Analytical Framework for SME Access, Regional Value Retention and

Subnational Fiscal Effects of Green Public Procurement
Source: developed by the authors
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In the framework, solid arrows represent the main economic and fiscal flows,
whereas dashed arrows indicate evidence links and monitoring feedback. RVR reflects
first-order regional value retention, while SFER includes only tax receipts credited to
community and oblast budgets. Military levy, VAT, SSC, and the state-budget shares
of PIT and corporate income tax are treated as state-budget or non-local effects and are
excluded from SFER. Figure 2 presents the network of institutional conditions,
procurement decisions, supplier functions, evidence levels, and fiscal-transmission
channels used in the proposed analytical framework.

Regional monitoring should distinguish four evidence levels. Al contains
machine-observable Prozorro data, including environmental markers, lot 1Ds, values,
bids, statuses, and supplier registration. A2 contains environmental requirements and
performance verified through tender, contract, acceptance, and performance
documents. Level B contains supplier characteristics, including organisational form,
functional role, SME status where verifiable, and regional operating footprint. Level C
contains modelled RVR and SFER values based on transparent assumptions. This
separation prevents a self-declared marker or modelled tax effect from being presented
as verified environmental performance or realised regional revenue.

An annual regional report should cover all machine-identified and document-
verified environmentally relevant procedures, competition and SME-access indicators,
contract performance, supplier characteristics, RVR where enterprise data are
available, SFER based on realised or transparently modelled data, and the
environmental-protection expenditure proxy defined by budget-classification codes.
Implementation requires coordination among procurement, finance, environmental,
and enterprise-support units. The transition to Law No. 4888-1X provides an
opportunity to prepare standard specifications, market-consultation templates,
equivalent-evidence guidance, structured-data rules, SME-access indicators, and
contract-performance indicators before most provisions become operational in March
2027 [33].

The findings are consistent with previous studies showing that green public
procurement does not necessarily restrict SME participation when environmental
requirements are proportionate, transparent, and supported by equivalent evidence [17-
19; 37]. The Zakarpattia cases further demonstrate that the structured environmental
marker in Prozorro cannot by itself confirm the substantive environmental quality of a
procurement procedure [25; 26; 34-36]. The study extends these approaches by
separating contract value, regional value retention, and subnational fiscal effects and
by linking those distinctions to explicit evidence levels. This is particularly important
under fiscal decentralisation because the contracting authority, supplier registration,
production, employment, subcontracting, and tax crediting may be located in different
jurisdictions.

Conclusions and prospects for further research. During fiscal
decentralisation, the nominal financial capacity of territorial communities in
Zakarpattia Region expanded considerably. Between 2020 and 2025, general-fund
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own-source revenue excluding interbudgetary transfers increased from UAH 5,352.0
million to UAH 12,366.6 million, an increase of 131.1%. However, differences in
local tax bases and administrative capacity continue to affect communities’ ability to
design and implement technically demanding green public procurement. The study
focuses primarily on SME access, while the proposed fiscal-transmission indicators
can be applied to suppliers of any size.

The analysis shows that contract value cannot serve as a universal measure of
regional economic or fiscal impact. The author-developed RVR indicator measures
first-order regional retention through verified payroll, purchases, subcontracting, and
operating surplus, whereas the author-developed SFER indicator measures tax receipts
credited to community and oblast budgets under statutory allocation rules. Sensitivity
analysis demonstrates that SFER varies materially with employment intensity, supplier
tax regime, taxable margin, and tax-allocation rules; therefore, modelled values must
be reported as scenarios rather than realised fiscal effects.

The verified marker-based cases show that a structured environmental marker
should not be interpreted as evidence of substantive green performance. The A1-A2-B-
C hierarchy separates machine-readable  declarations, document-verified
environmental requirements, supplier characteristics, and modelled regional and fiscal
effects. The completed battery case also illustrates that a procurement contract
awarded by a regional contracting authority may involve an external distributor-type
supplier and therefore does not automatically generate equivalent regional value
retention. Procedures that do not result in a contract remain relevant to procurement-
design analysis but cannot generate realised RVR or SFER.

The scientific novelty of the study lies in integrating four elements within a
single regional analytical framework: (1) the author-developed RVR indicator; (2) the
author-developed SFER indicator; (3) a functional supplier typology; and (4) the Al-
A2-B-C evidence hierarchy. Unlike approaches centred mainly on procurement
volume, supplier participation, or broader local-spending multipliers, the proposed
framework explicitly separates contract value, first-order regional value retention, tax
receipts credited to subnational budgets, and the level of empirical verification. RVR is
conceptually informed by local-retention approaches such as LM3 [38] but is
deliberately restricted to the first-order contract transmission channel, while SFER is
constructed specifically from Ukrainian statutory tax-allocation rules [30-32].

For procurement practice, communities should use justified lotting, proportionate
qualification requirements, joint procurement where appropriate, preliminary market
consultations, equivalent evidence of environmental compliance, predictable payment
conditions, and life-cycle costing. Further research should develop a comprehensive
regional dataset covering all machine-identified and document-verified
environmentally relevant procedures and link completed contracts to enterprise-level
information on SME status, production location, payroll, local purchases,
subcontracting, and contract-level operating results. This would allow RVR and SFER
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to be estimated ex post rather than through scenarios and would support direct

comparison of the regional effects of different supplier models.
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