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Abstract. This article investigates the problem of attracting private investment into green
hydrogen projects in Ukraine. Five systemic barriers that preclude classical venture financing are
identified: a lengthy preparation cycle (18-36 months), high documentation costs, information
asymmetry, regulatory uncertainty, and wartime sovereign risk premium. The author's model of
the Institute of State Innovation Support (IDIS) is proposed as a market-enabling de-risking
mechanism based on standardised verified packages and a revolving fund. DCF analysis of a 5
MW hydrogen project demonstrates that IDIS raises IRR from 8-12% to 14-18%, NPV from
+€0.2m to +€2.1-3.4m (baseline scenario, 12% discount rate), and the probability of attracting
venture capital from 15-25% to 45-60%. IDIS achieves operational break-even in year 4-6
without recurring budgetary allocations. The scientific novelty lies in combining a revolving fund
with a differentiated guarantee deposit mechanism — the first such model designed for a post-
conflict economy with large-scale donor financing.

1. Introduction

Green hydrogen is one of the key priorities of Ukraine's energy transition: the
Hydrogen Strategy of Ukraine (2021) targets 10 GW of green hydrogen production
capacity by 2030 and positions the country as a regional Hz exporter to the EU [1].
This potential is recognised at the EU level: REPowerEU and the Hydrogen
Diplomacy Package identify Ukraine as one of the priority suppliers of renewable
hydrogen to the single market following the cessation of armed conflict — making
the sector not only a domestic priority but a geostrategic asset [2]. Yet a critical gap
exists between strategic ambitions and reality: the attraction of private capital to the
sector remains minimal. Investment in Ukraine's renewable energy fell by 99.7% in
2022; even before the full-scale invasion, venture financing of hydrogen projects
was incommensurate with the strategy's requirements [2].

Standard public support measures — subsidies, grants, feed-in tariffs — have
proved insufficient for systematically attracting early-stage private capital. They do
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not eliminate the fundamental cause of the investment deficit: excessive transaction
costs and information asymmetry at the project preparation stage [3]. It is precisely
to address these barriers that the model of the Institute of State Innovation Support
(IDIS) has been developed — a public de-risking mechanism that does not subsidise
CAPEX but transforms the investment profile of a project through standardisation
and verification [4].

The purpose of this article is to substantiate the financial architecture of IDIS
as a market-enabling de-risking model for green hydrogen projects in Ukraine, to
conduct DCF analysis of comparative scenarios — with and without IDIS — and to
assess the institution's financial self-sufficiency. The particular relevance of the
model is defined by the post-conflict context: Ukraine requires not merely the
restoration of pre-war infrastructure but a qualitative leap in the financial and
institutional architecture for attracting investment — one commensurate with the
scale of international support and the strategic requirements of EU accession. The
scientific novelty lies in combining a revolving fund with a differentiated guarantee
deposit mechanism — the first such model specifically adapted for a post-conflict
economy with large-scale donor financing.

2. Diagnostic of Investment Barriers in Ukraine's Green Hydrogen
Sector

The attraction of private capital to early stages of green hydrogen projects in
Ukraine is constrained by five systemic barriers (Table 1). These were identified on
the basis of research into systemic obstacles to RES investment in Ukraine [2],
technical analysis of hydrogen-methane blends in gas networks [5], and the author's
IDIS model [4].

Table 1
Systemic barriers to private investment in green hydrogen and the role of
IDIS in addressing them

Barrier Quantitative How IDIS addresses it

estimate
Lengthy preparation cycle | 18-36 months Reduced to 3-6 months through a
(pre-seed) ready verified package
High documentation $150-300 thousand | Reduced to $15-40 thousand (IDIS
preparation costs licensing fee)
Information asymmetry: IRR 8-12% — Verified package raises IRR to 14—
absence of verified financial | below VC threshold | 18%; VC probability rises from 15—
model 25% to 45-60%
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Continuation of table 1

Barrier Quantitative How IDIS addresses it

estimate
Regulatory uncertainty 6-18 months of Ready regulatory dossier in the
(technical regulations, additional package; EU State Aid rules
permits) approvals compliance confirmed
High sovereign risk WACC 18-22% Verified package reduces WACC to
premium (wartime) 12-15% by eliminating information

asymmetry

Source: compiled by the author on the basis of [2; 4; 5; 6]

As Table 1 shows, the central barrier is not an absence of technologies or
demand, but excessive transaction costs at the preparation stage. A private investor
spends 18-36 months and $150-300 thousand simply to bring a project to a state of
investment readiness — and still receives an IRR of 8-12%, which is below the
typical minimum threshold for venture capital (15-20%) [6]. IDIS eliminates these
costs systemically: the state bears them once in developing the standardised
package, while each subsequent implementer receives a ready verified product.

A separate dimension of the barrier is the regulatory gap in the area of hydrogen-
methane blends: the current Technical Regulation on natural gas limits Hz content in
the network to 5%, while the Hydrogen Strategy targets 20% by 2035 [5]. This is not
merely a technical but a governance and regulatory problem: IDIS can act as the
institutional actor coordinating the development of transitional technical standards for
the 5-10% H: range as the basis for a gradual revision of the regulatory framework.

3. IDIS: Financial Architecture and the Revolving Fund Mechanism

The Institute of State Innovation Support (IDIS) is a public non-profit body that
generates standardised verified business packages for implementers of innovative
projects in strategic sectors. Each package contains: a technical regulation (a verified
technological standard), a regulatory dossier (ready-made permits and approvals), a
verified financial model (NPV/IRR under three scenarios), a list of certified suppliers,
and confirmation of compliance with EU State Aid rules [4].

The theoretical foundation is transaction cost economics (Coase [3],
Williamson [6]): IDIS reduces costs of information search, negotiation and
monitoring — rendering the class of hydrogen projects investable by private capital.
Having acquired a package, the implementer reduces the preparation cycle from 18—
36 to 3-6 months, which at identical CAPEX and operational efficiency raises IRR
by 5-6 percentage points solely through the acceleration of cash flow
commencement [4].
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The financial self-sufficiency of IDIS is ensured through the revolving fund
principle: three independent revenue streams — licensing fees from implementers
($15-40 thousand per package), differentiated guarantee deposits (3-8% of
estimated project value, returned upon KPI achievement or retained upon failure)
and royalties of 0.5-1% of revenue — ensure operational break-even in year 4-6
without recurring budgetary appropriations. The state makes a one-off contribution
of UAH 500-800m; the fund then self-replenishes [4].

The guarantee deposit mechanism is the key instrument of market discipline:
it is differentiated by stage (3% for seed stage, 5% for Series A, 8% for later stages)
and sectoral risk. Return of the deposit is tied to achievement of verified project
KPIs — creating a natural incentive for the implementer and protecting the state
fund from fictitious applicants. Compared with classic subsidies (multiplier 1.0—
1.2x), IDIS delivers a financial multiplier of 3-5x — meaning every unit of public
expenditure attracts 3-5 units of private capital [4].

4. DCF Analysis: Comparative Financial Model of a Hydrogen Project

To verify the financial effect of IDIS, a DCF analysis was conducted for a
typical green hydrogen project — H: production via electrolysis at 5 MW / 100
Nm?/h based on solar generation in Ukraine. Project parameters: CAPEX €1.8—
2.2m; energy source — 2.5 MW solar generation + 1 MWh BESS; output ~700,000
Nm?® Ha/year; realisation price UAH 95-120/kg; annual revenue UAH 15-22m. The
12% discount rate comprises three components: pre-war risk-free yield on Ukrainian
government bonds (7-8%), sectoral premium (2-3%) and partial wartime sovereign
premium (1-2%) [4; 5].

The comparative results of the two scenarios — without and with IDIS — are
presented in Table 2. The key finding: IDIS does not change the project's
CAPEX — it transforms its investment profile by shortening the preparation cycle,
which at identical operational efficiency accelerates the onset of cash flows by 1-2
years and structurally raises IRR.

Table 2
Comparative financial model of a 5 MW hydrogen project: scenarios without
and with IDIS
Parameter Without IDIS With IDIS Effect
Project preparation time 18-36 mo. 3-6 mo. —70-80%
(pre-seed)
Documentation preparation | $150-300k $15-40k —80-85%
costs
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Continuation of table 2

Parameter Without IDIS With IDIS Effect
CAPEX (electrolyser 100 €1.8-2.2m €1.8-2.2m Unchanged
Nm?/h)

Payback period 9-12 yr. 6-8 yr. —25-35%
IRR (baseline scenario, 8-12% 14-18% +5-6 p.p.
12% discount rate)

NPV (10 yr., 12% discount | +€0.2m +€2.1-3.4m +€3.3m
rate, CAPEX €2.0m)

Probability of attracting 15-25% 45-60% +30 p.p.

venture capital

Source: calculated by the author on the basis of [4; 5; 7; 8]. Figures are indicative;
methodology — DCF analysis using IRENA (2023) and IEA (2024) data

Estimates of the probability of attracting venture capital (15-25% without IDIS
and 45-60% with IDIS) were derived through comparative scenario modelling
based on data on climate-tech investment practices in CEE countries and IRENA
and IEA reports on barriers to early-stage green project financing [7; 8]. They are
indicative benchmarks rather than statistically verified indicators, reflecting the
relative effect of reducing information asymmetry when a verified package is
available.

Sensitivity analysis across discount rate and Ha price scenarios confirms the
robustness of the result: even at a maximum risk premium of 20%, a project with
IDIS remains NPV-positive (Table 3). Only the combination of the most pessimistic
price scenario (Hz price below UAH 80/kg) with the maximum discount rate (20%)
renders NPV marginal — which underscores the importance of market price
conditions as a baseline factor independent of institutional support.

Table 3

NPV sensitivity analysis for a 5 MW hydrogen project: H: price and discount
rate scenarios

H: pri Discount NP
Scenario 2 price without NPV with IDIS
(UAH/kg) rate
IDIS
Baseline 100 12% +€0.2m +€2.1-3.4m
Optimistic 120 12% +€0.8m +€3.4-5.0m
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Continuation of table 3

H: pri Discount NPV
Scenario 2 price without NPV with IDIS
(UAH/kg) rate
IDIS
Moderately pessimistic 100 15% —€0.3m +€1.1-2.3m
(war premium)
Pessimistic (maximum 80 20% —€2.1m +€0.3-1.1m
risk premium)

Source: calculated by the author;, CAPEX €2.0m for all scenarios. Figures are indicative

5. IDIS in the Context of International Experience

IDIS is not unique in the global practice of state green hydrogen de-risking —
but it is unique in its combination of characteristics. Innovate UK (UK) and EIC
Accelerator (EU) provide verified selection and co-investing but rely on non-
repayable subsidies and require continuous budgetary replenishment [9; 10]. ARPA-
E (USA) focuses on high-risk R&D without a commercial package for the
implementer [11]. The German H2 Global Foundation implements a double-auction
scheme for hydrogen but is oriented towards large-scale import contracts rather than
early-stage projects [12].

IDIS synthesises the best features of all four models while remaining self-
sustaining: the revolving fund ensures financial independence from budget cycles,
the guarantee deposit enforces market discipline, and compatibility with EU State
Aid rules opens the way for large-scale integration with Ukraine Facility and
Horizon Europe. The financial multiplier of 3-5x is higher than most classic subsidy
programmes (1.0-1.5x) but lower than hybrid de-risking models with equity
participation — which defines IDIS's niche as the optimal instrument for the pre-
seed/seed stage in a post-conflict context [4].

6. Implementation Roadmap and Limitations

A three-stage sequence is proposed for launching IDIS. Stage 1 (2026):
enactment of the Law on the Institute of State Innovation Support, formation of the
first 5-10 packages in the green hydrogen and RES sector, attraction of initial capital
of UAH 500-800m. The critical success factor is developing packages jointly with
prospective implementers and international donors so that they reflect actual market
demand rather than merely regulatory requirements. Stage 2 (2026—2027): pilot with
the first 20-30 implementers, verification of the financial model, first return of
guarantee deposits from successful projects. Stage 3 (2028+): achievement of
operational break-even, expansion to adjacent strategic sectors [4].
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Limitations of the study: the IDIS financial model is conceptual-scenario in
character; numerical indicators are indicative benchmarks based on DCF analysis
using open industry data (IRENA, IEA) and do not claim statistical precision.
Implementation depends on enactment of special legislation, determination of
IDIS's ownership form (public institution vs state enterprise), and readiness of the
NBU and Ministry of Finance to support the revolving fund model in public
accounting. All of these are subjects for further research.

Conclusions

IDIS as a market-enabling de-risking model addresses the fundamental
problem of green hydrogen financing in Ukraine: not an absence of technologies or
demand, but excessive transaction costs and information asymmetry at the
preparation stage. DCF analysis confirms: a verified standardised package raises
IRR from 8-12% to 14-18%, NPV to +€2.1-3.4m (baseline scenario), and the
probability of attracting venture capital from 15-25% to 45-60%. IDIS achieves
operational break-even in year 4-6 without recurring budgetary allocations, while a
financial multiplier of 3-5x makes it substantially more effective than classic
subsidies.

The scientific novelty lies in combining a revolving fund with a differentiated
guarantee deposit mechanism — a model that is simultaneously self-sustaining,
market-disciplined and compatible with EU State Aid rules. This is the first such
model specifically adapted for a post-conflict economy with large-scale donor
financing.

The proposed mechanism may be adapted not only for hydrogen projects but
for other capital-intensive innovative sectors where the primary barriers are high
pre-seed transaction costs and information asymmetry between developers and
investors — including defence technologies, agri-innovations and industrial energy-
saving solutions. In all such sectors the underlying logic of IDIS remains unchanged:
the state bears verification costs once, and the market receives a replicable
investment product with a reduced risk premium.

Directions for further research: econometric verification of the financial
multiplier on a pilot sample; legal model of IDIS under EU State Aid rules;
comparative analysis with H2 Global and other emerging green hydrogen de-risking
mechanisms.
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