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Abstract. This article substantiates the methodological necessity of the interdisciplinary approach 

in contemporary scientific research aimed at addressing complex socioeconomic challenges. 

Drawing on a series of the author's publications on the financial, technical and institutional 

dimensions of Ukraine's energy transition, the article demonstrates that monodisciplinary 

analysis is fundamentally limited: an isolated financial model without technical grounding, a 

technical finding without a financial and regulatory context, and an institutional solution without 

a market foundation are each practically ineffective. The theoretical framework integrates three 

conceptual schools: transaction cost economics, the concept of programmable governance, and 

contemporary interdisciplinary methodology. Practical recommendations are proposed for 

designing interdisciplinary research — from problem-oriented question formulation to ensuring 

methodological integrity and identifying synergy points across disciplines. The article positions 

Ukraine as a unique "laboratory environment" for piloting advanced models of digital governance 

and innovation finance, where interdisciplinarity is not an academic advantage but a practical 

necessity. 

 

 

1. Introduction 

The globalisation of scientific knowledge and the acceleration of technological 

development have substantially changed the demands placed on contemporary 

research. While for most of the twentieth century the principle of deep specialisation 

prevailed — the researcher became a narrow expert in a specific sub-field — an 

increasing number of complex societal problems today require a fundamentally 

different approach. The challenges of our time — the climate crisis, the energy 

transition, the digital transformation of the state, post-conflict reconstruction — do 

not fit within the boundaries of any single scientific discipline. They arise at the 

intersection of multiple fields of knowledge, and only interdisciplinary analysis can 

produce a comprehensive understanding of the problem. 

In a globalised, interconnected world it is impossible to study one field of 

knowledge in depth without analysing adjacent ones, since specific scientific 
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problems are closely interrelated with other disciplines and significantly influence 

one another. Only an awareness of these connections can substantially improve 

understanding of the overall picture [6]. 

This thesis is well established in the international academic community: 

leading universities and scientific journals have long observed a growing share of 

interdisciplinary publications among the most highly cited works [5; 6]. Yet in the 

Ukrainian academic tradition, interdisciplinarity has not yet become the norm — 

most research remains within the confines of a single disciplinary classification, 

even when the subject of analysis objectively requires the engagement of adjacent 

methods and concepts. 

The purpose of this article is to justify the methodological necessity of the 

interdisciplinary approach in contemporary scientific research through a concrete 

example: a series of the author's publications of 2025–2026 devoted to Ukraine's 

energy transition, in which financial, technical and institutional dimensions are 

inseparable and together constitute complete scientific knowledge. 

2. Theoretical Foundations of Interdisciplinarity 

The scholarly literature distinguishes several levels of interaction between 

disciplines. Multidisciplinarity involves the parallel investigation of a single 

problem by researchers from different fields without deep methodological 

integration. Interdisciplinarity represents a deeper level, in which the methods and 

concepts of one discipline are consciously applied to address the problems of 

another. Transdisciplinarity is the highest level: research transcends the boundaries 

of any existing discipline, generating a new synthetic domain of knowledge. The 

challenges of energy transition and public finance modernisation in Ukraine require 

precisely this transdisciplinary level of analysis. 

The theoretical foundations of the author's research draw on three conceptual 

schools. First, transaction cost economics (Coase [7], Williamson [8]) explains why 

markets cannot independently ensure the efficient allocation of public resources or 

support early-stage innovative business: information asymmetry and agent 

opportunism generate systemic failures that require institutional intervention. This 

framework provides the theoretical bridge between financial mathematics and 

institutional design. 

Second, the concept of programmable governance (Lessig [9]) develops the 

idea of "code as law": the rules governing participants in the financial system can 

be embedded directly into technological infrastructure through smart contracts. This 

represents a transdisciplinary synthesis: computer science, jurisprudence, public 

administration and economics are integrated into a unified analytical framework of 
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programmable public finance governance — a direction actively pursued by the BIS 

and ECB [10]. 

Third, contemporary interdisciplinary methodology (Full et al. [5]) 

demonstrates that the most demanded scientific results emerge at the intersection of 

disciplines rather than within a single one. Research on the mechanisms of green 

energy financing in Ukraine [1] and strategic energy transition programmes [3] 

corroborates this: the absence of verified transparency instruments is identified as 

the key barrier to attracting international capital — a problem that is simultaneously 

financial, technological and institutional. 

3. The Limitations of the Monodisciplinary Approach: A Concrete 

Example 

Consider a concrete example from the energy sector. If a financial researcher 

analyses the viability of green hydrogen investment exclusively through IRR and 

NPV indicators, without understanding the technical constraints of hydrogen-

methane blends in gas networks, the financial model will be built on incorrect input 

parameters. If an engineer studies the technical feasibility of hydrogen enrichment 

of gas without analysing the regulatory landscape and financing mechanisms, the 

findings will remain unimplemented for lack of delivery instruments. If a public 

administrator develops a hydrogen support programme without understanding either 

the technical parameters or the financial mathematics, the programme will either fail 

to operate or become yet another example of inefficient public expenditure [7]. 

This example illustrates a broader principle: in real socioeconomic systems, 

problems do not have "disciplinary boundaries". They arise at the intersection of 

technology, finance, law, social relations and public policy. Awareness of these 

interconnections is the defining competence of the contemporary researcher. 

The systemic barriers to RES investment in Ukraine documented in [1] vividly 

confirm this thesis: the problem proved simultaneously financial (insufficient 

returns for investors), technical (condition of network infrastructure), legal 

(regulatory uncertainty) and managerial (absence of institutional de-risking 

instruments). Only interdisciplinary analysis made it possible to identify all four 

dimensions of the problem and propose a systemic solution. 

4. Author's Research as an Illustration of the Interdisciplinary  

Approach 

The series of the author's publications of 2025–2026 is devoted to the 

comprehensive analysis of the modernisation of Ukraine's strategic economic 

sectors — and each publication represents an example of deliberate interdisciplinary 

work (Table 1). 
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Table 1 

Interdisciplinary structure of the author's research, 2025–2026 

Publication Main discipline Integrated disciplines Result of 

integration 

Nehoda et al. (2025) 

[1] 

Finance: RES 

funding 

mechanisms 

Energy, public policy, 

rural development 

Scopus Q2; systemic 

investment barriers 

identified 

Bytiutskyi (2026) [2] Technical: 

hydrogen-methane 

blends 

Finance 

(CAPEX/OPEX), 

regulation, ecology 

Economic feasibility 

proven; regulatory 

gap identified 

Bytiutskyi et al. (2026) 

[3] 

Strategic: energy 

system 

transformation 

Geopolitics, 

investment climate, 

hydrogen, RES 

"Blue Ocean 

Ukraine" concept 

proposed 

Bytiutskyi & Kostiuk 

(2026) [4] 

Institutional: new 

public support 

model 

Finance (IRR, 

revolving fund), law 

(EU State Aid), 

technology 

Market-enabling 

model justified; EU 

compatibility 

confirmed 

Bytiutskyi (2026) [5] Digital: e-hryvnia 

/ CBDC 

Public administration, 

DLT, law, anti-

corruption 

Closed-cycle public 

finance architecture 

(Grail of Science, 

Cat. B) 

Source: compiled by the author 

 

As shown in Table 1, none of the publications is "purely" financial, technical 

or managerial. Each emerged precisely because isolated analysis within a single 

discipline did not yield a complete answer to the research question. 

The first case — the study of hydrogen-methane blends [2] — demonstrates 

that a technical question (what H₂ concentration is permissible in a gas network?) 

cannot be resolved without simultaneously analysing economic feasibility (CAPEX, 

OPEX, hydrogen price), regulatory constraints (the current technical regulation 

limits H₂ content to 5%, while the Hydrogen Strategy targets 20% by 2035) and 

financial mechanisms (who will finance the required infrastructure modernisation 

and how). A technical finding without financial and regulatory context is incomplete 

and practically ineffective. 

The second case — the IDIF model [4] — is the most vivid illustration of three-

dimensional interdisciplinarity. The financial mathematics (IRR calculation, 

revolving fund structure, guarantee deposit model) is inoperable without a technical 

understanding of the hydrogen-energy projects it is designed to finance. The 
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institutional architecture (IDIF as a public body) is empty without a financial model 

of self-sufficiency. And all of this together remains unimplementable without an 

understanding of the regulatory environment — specifically, compatibility with EU 

State Aid rules and Horizon Europe [4]. 

The third case — e-hryvnia/CBDC [5] — is an example of transdisciplinary 

synthesis: the concept of programmable public finance combines computer science 

(smart contracts, DLT), jurisprudence (rule of code as a form of regulation), public 

administration (digital governance) and economics (reduction of agency costs). 

None of these disciplines in isolation can adequately describe the phenomenon of 

programmable public finance — only their integration provides the necessary 

analytical completeness. 

5. The Mutual Conditionality of Three Dimensions: Synergy of Research 

Results 

The mutual conditionality of the three research dimensions is most clearly 

illustrated through their interdependencies (Table 2). 
 

Table 2 

Three dimensions of interdisciplinary research on the energy transition and 

their interdependencies 

Dimension Financial Technical 

(Engineering) 

Institutional 

(Governance) 

Key question How to attract private 

capital at early stages? 

What is the feasibility 

of hydrogen-methane 

blends? 

What institutional 

model is most 

effective for the 

transition? 

Subject of 

analysis 

IRR, NPV, guarantee 

deposit mechanism, 

revolving fund 

H₂/CH₄ blend 

composition, technical 

regulation, 

CAPEX/OPEX 

IDIF, CBDC/e-

hryvnia, DLT registry, 

regulatory sandbox 

Without 

adjacent 

dimensions... 

...model is an 

abstraction without 

technical basis or 

regulatory foundation 

...analysis provides no 

answer on who and 

how will finance 

implementation 

...model lacks financial 

justification and 

technical parameters 

Synergy IDIF financial model 

uses H₂ technical 

parameters as IRR 

input data 

Technical analysis 

defines boundary 

conditions for e-

hryvnia smart 

contracts 

IDIF + e-hryvnia form 

verified infrastructure 

for scaling solutions 

Source: compiled by the author 
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As Table 2 shows, the financial, technical and institutional dimensions do not 

merely complement — they mutually condition — one another. The synergy of the 

three dimensions of the model operates through the following causal chain: IDIF 

generates a standardised, verified innovation package → the hydrogen-energy block 

provides the applied technological sphere of implementation → e-hryvnia creates a 

transparent financial circuit → transparency reduces risk → lower risk increases 

investment attractiveness → the project scales [4; 5]. 

The social dimension of this synergy is no less significant than the technical. 

E-hryvnia increases public trust in the state through verified transparency: a citizen 

can verify that their taxes reached the intended destination rather than being 

absorbed along the way. IDIF increases public trust in innovation programmes 

through market discipline: the state does not subsidise loss-making projects but de-

risks only those that have passed financial verification. Together, these mechanisms 

form a new model of the social contract between the state, business and citizens — 

where trust is built not on declarations but on verified digital records [4; 5]. 

6. Ukraine as a "Laboratory Environment" for Testing Interdisciplinary 

Models 

The uniqueness of the Ukrainian context lies in the simultaneous operation of 

three factors that rarely coincide in most countries: large-scale external financing 

requiring verification; an accelerated energy transition requiring venture capital; and 

the active development of the NBU's e-hryvnia, which provides the technological 

foundation for programmable public finance. Ukraine is therefore an analytically 

valuable "laboratory environment" for testing models of programmable public 

finance governance [5; 11]. 

The "Blue Ocean Ukraine" strategic concept [3] addresses this potential in a 

broader context: Ukraine is capable of positioning itself not merely as a recipient of 

reconstruction aid but as an active participant in shaping new global standards in 

digital governance and the energy transition. This requires precisely 

interdisciplinary thinking — the capacity to simultaneously perceive the technical, 

financial and institutional dimensions of a single problem and to construct solutions 

that organically integrate all three. 

The potential users of the author's models include public authorities (Ministry 

of Finance, Ministry of Energy, National Bank of Ukraine), international donors 

(EU, EBRD, IMF, Horizon Europe, Clean H2 JU), energy companies and venture 

investors. The multi-actor character of the potential application confirms that a 

solution addressing simultaneously the financial, technical and institutional 

dimensions is significantly more valuable and implementable than three separate 

monodisciplinary responses. 
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7. Methodological Recommendations for Designing Interdisciplinary 

Research 

The experience of the author's research makes it possible to formulate practical 

recommendations for researchers pursuing interdisciplinary work. 

First, begin with the problem, not the discipline. A properly formulated 

research question ("why does green hydrogen fail to attract private investors in 

Ukraine?") automatically leads the researcher beyond a single discipline. By 

contrast, a question framed from within a discipline ("what are the financial 

indicators of hydrogen projects?") confines the analysis to a single plane. 

Second, consciously map adjacent dimensions. Before commencing a study, it 

is worth asking: what technical basis underlies my financial model? What legal 

environment defines my institutional proposal? What social consequences does my 

technical finding have? This "map of adjacent questions" will define the necessary 

interdisciplinary perimeter of the research. 

Third, ensure methodological integrity. Interdisciplinarity does not mean 

superficial engagement with several topics. It requires sufficient depth in each of the 

dimensions involved — or an explicit acknowledgement of limitations and the 

engagement of co-authors with the relevant expertise. This is precisely why studies 

[1] and [3] are collaborative: the combination of different competences is the 

organisational expression of the interdisciplinary approach. 

Fourth, seek points of synergy rather than parallel description. The most 

valuable result is not a list of findings from several disciplines but the identification 

of internal connections between them: how a technical parameter affects a financial 

model, how a financial mechanism transforms an institutional architecture, how a 

regulatory decision determines technical possibilities. These connections constitute 

genuine scientific knowledge that cannot be obtained in isolation within any single 

discipline [4; 5]. 

Conclusions 

The demands placed on contemporary scientific research have substantially 

grown in connection with the necessity of bridging different fields of knowledge. 

Global challenges — the energy transition, the digitalisation of public 

administration, post-conflict reconstruction — are fundamentally interdisciplinary 

in nature and cannot be resolved within a single scientific tradition. 

The author's research of 2025–2026 vividly demonstrates this thesis: the 

analysis of green energy financing [1], the technical study of hydrogen-methane 

blends [2], the strategic energy transformation concept [3], the institutional IDIF de-

risking model [4] and the programmable public finance architecture based on e-
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hryvnia [5] are not five isolated works but a unified interdisciplinary research 

programme in which finance, engineering and public administration mutually 

condition and enrich one another. 

The practical significance of the proposed models lies in their simultaneous 

addressability to multiple actors: the NBU (e-hryvnia/CBDC), the Ministry of 

Finance and Ministry of Energy (IDIF), international donors (verified transparency), 

energy companies and venture investors (de-risking of early-stage projects). This 

would have been impossible had each work remained within the narrow confines of 

its "own" discipline. 

Directions for further research include the development of methodological 

standards for interdisciplinary research in the field of energy policy and public 

finance for the Ukrainian academic community, as well as a quantitative assessment 

of the synergistic effect of integrating the three research dimensions within a unified 

architecture for the transformation of strategic sectors. 
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