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1. Introduction
In recent decades, the global economy has been increasingly defined by the demand

to balance industrial growth with environmental limits. Energy systems represent a crit-
ical technology in this transformation pathway, as they can be considered both as the
primary source of greenhouse gases emissions and as the main strategy for decarbonization.
Therefore, the sustainability of industrial investments in the energy sector is crucial for the
success of the low-carbon transition and the spread of a renewed concept of industry [1].

Conventional approaches to project evaluation often prioritize profitability over En-
vironmental, Social, and Governance (ESG) outcomes. We argue that this perspective is
no longer viable in a world facing new challenges, such as climate instability, increasingly
limited resources and social inequality. In our view, to embrace a redefined and sustainable
industrial paradigm, an investment analysis in the energy sector should evolve beyond the
conventional approach of technical and economic-financial feasibility. These investments
should be evaluated within the context of broader sustainability frameworks and capable
of generating systemic value that goes beyond mere economic return [2,3]. This strategic
realignment requires an innovative approach that harmonizes capital allocation, risk man-
agement and technological innovation with Sustainable Development Goals (SDGs). The
challenge is not only to finance cleaner technologies but also to reconfigure the institutional
foundations of investment decision-making [4].

We believe that engineering design, corporate strategy and financial governance
must be integrated to deliver sustainable industrial projects that are resilient, inclusive
and regenerative.

This editorial discusses key challenges, emerging frameworks and practical pathways
for integrating sustainability into the core logic of industrial energy investment, investigat-
ing how ESG criteria, circular economy models and financial innovation can collectively
reshape the industrial landscape and accelerate the global energy transition [5,6].

2. A New Paradigm for the Sustainability of the Industrial Investment in
the Energy Sector

Energy transition is not only a matter of technological transformation; it is a multi-
faceted phenomenon that includes financial, social and institutional implications. Industrial
investment plays a key role in determining the speed and equity of this process [7]. In
this regard, the present capital allocation will inevitably shape the future path towards
decarbonization. However, current financial evaluation models, such as Net Present Value
(NPV) and Internal Rate of Return (IRR), are inadequate in capturing the long-term benefits
and inherent risks associated with sustainability [4,8].
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To address the future challenges, it will be necessary to rethink the conventional
concept of value, integrating sustainability into investment decision-making and sup-
plementing traditional metrics with indicators that account for externalities, life-cycle
impacts and resilience. For instance, a renewable hydrogen plant should be evaluated
not only on its expected returns but also on its contribution to decarbonization pathways,
local employment and technological learning. This broader concept of value aligns with
emerging ESG frameworks, which emphasize transparency, accountability and stakeholder
engagement [9–11]. This ESG integration in the industrial sector is no longer optional for
credibility and competitiveness in global markets [11].

Alongside the updating of investment analysis instruments, due consideration must be
given to the impact of technological innovation. The rapid evolution of energy technologies,
ranging from advanced photovoltaics and green hydrogen production to energy storage and
carbon capture, introduces both uncertainty and opportunity. Managing technological risk
requires advanced and flexible investment portfolios and adaptive governance mechanisms.
In this context, scenario and real options analysis can provide a more solid basis for decision-
making in conditions of uncertainty [12]. Digitalization allows for data-driven sustainability
assessments and continuous performance monitoring, closing the gap between engineering
optimization and financial accountability.

From a systemic perspective, sustainability-oriented investments must incorporate
the social dimension into the energy transition; costs and benefits distribution across
communities determine whether industrial projects will exacerbate or mitigate inequalities.
The concept of a ‘just transition’ highlights the moral and economic imperative to ensure
that workers, suppliers and local ecosystems are not marginalized in the transition toward
clean energy. This inclusivity can be achieved through the implementation of participatory
governance models, appropriately designed funding mechanisms and transparent dialog
with stakeholders [13]. We believe that social legitimacy can be considered as important to
project success as technological excellence.

In this intricate landscape, the circular economy is another critical factor. Industrial
energy projects are increasingly evaluated not only by their output but also by their material
efficiency and waste minimization [3,7,8]. The integration of circular economy principles
into investment design allows for resource recovery, product-life extension and reduction in
associated carbon emissions [5]. For instance, repurposing decommissioned wind turbine
blades into composite materials for new structures can create both environmental and
economic value [14]. In this sense, circularity is not merely a sustainability add-on but a
competitiveness driver [7,12].

Sustainable investments necessitate financial innovation that can serve as a founda-
tional element to support technological progress. Financial instruments such as green
bonds, sustainability-linked loans and transition finance mechanisms have attracted signifi-
cant capital toward decarbonization [6,8]. Their effectiveness depends on the credibility of
underlying standards and the integrity of reporting frameworks [10,15].

At the policy level, coherence and predictability are essential for investors to commit to
long-term projects, as they provide a stable regulatory environment. Governments should
therefore design policy instruments that reward sustainability performance, penalize carbon
intensity and reduce bureaucratic barriers for green innovation [16]. The implementation
of coordinated industrial and energy policies, supported by public–private partnerships,
could accelerate the diffusion of sustainable technologies and foster regional industrial
ecosystems that generate shared prosperity [8].

Considering the factors just discussed, industrial investments in the energy sector are
undergoing a paradigm shift. At a global level, emerging economies face the dual challenge
of expanding access to energy while reducing carbon emissions. International collaboration
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and technology transfer are essential to overcome techno-financial barriers and to avoid a
‘two-speed transition’, where advanced economies decarbonize while developing regions
remain locked in fossil fuel dependence [4]. Considering these factors, the development
of public–private partnerships and a joint effort among key institutional stakeholders is a
promising step toward a more equitable energy future [7].

In such a complex context, universities and research institutions play a decisive
role. Research should provide actionable frameworks that integrate science, finance and
policy. Interdisciplinary cooperation is essential for the development of methodologies and
indicators that enable sustainability-driven investment appraisal [6,8]. With a view to future
projects, it is important to establish a new research agenda focused on integrating life-cycle
sustainability assessment, system thinking, and financial modeling into decision-support
instruments for industrial investors [6,12].

3. Conclusions
In the energy industry, sustainable industrial investments are a social necessity that

constitutes an effective financial strategy [2,9]. The future of the low-carbon transition
will depend on our ability to combine capital allocation, technological progress and social
inclusion. Sustainability must be integrated into every stage of the investment process, en-
compassing the feasibility analysis, operational management and decommissioning. The in-
tegration of ESG criteria, the adoption of circular economy principles and the management
of transition risks should not be viewed as isolated activities, but rather as interdependent
aspects of a systemic transformation [3,7].

To institutionalize sustainability as a resilient source of innovation and to shape the
future of the low-carbon transition, a collective effort must be made across academia,
industry and government. In this direction, sustainable investments are not merely a
response to potential harm; instead, they yield shared value for both human prosperity and
planet preservation [5,8].

Looking ahead, research and practice should converge toward a common goal: the
design of industrial ecosystems that are both economically viable and socially inclusive.
The alignment of industrial capital with sustainability objectives is not an abstract concept
but an operational necessity for a stable, just and competitive low-carbon transition [11,16].
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7. Obadović, M.; Ilić, M.; Raletić, S. The role of finance in advancing the circular economy: A framework for sustainable investment.
In Proceedings of the ACCHE Conference, Kopaonik, Serbia, 3–7 February 2025.

8. Tetteh, P.A.; Osei-Kyei, R.; Tam, V.W.Y. Strategies for sustainable financing of circular infrastructure projects: A systematic review.
Constr. Innov. 2025, 25, 235–267. [CrossRef]

9. Cai, Y.; Xiao, X.; Hu, Y. ESG Initiatives and Investment Efficiency in Energy Industries: The Moderating Role of Regulation.
Financ. Res. Lett. 2025, 86, 108371. [CrossRef]

10. Wanday, J.; Ajour El Zein, S. Higher expected returns for investors in the energy sector in Europe using an ESG strategy. Front.
Environ. Sci. 2022, 10, 1031827. [CrossRef]

11. Guo, J.; Wang, L.; Fang, Y.; Wang, R. ESG Practices in Energy Enterprises: Survey from Investment and Financing Perspectives.
Available online: https://ssrn.com/abstract=4801954 (accessed on 2 May 2026).

12. Rodrigo-González, A.; Grau-Grau, A.; Bel-Oms, I. Circular Economy and Value Creation: Sustainable Finance with a Real Options
Approach. Sustainability 2021, 13, 7973. [CrossRef]

13. Romero-Castro, N.; López-Cabarcos, M.Á.; Miramontes Viña, V.; Ribeiro-Soriano, D. Sustainable energy transition and circular
economy: The heterogeneity of potential investors in rural community renewable energy projects. Environ. Dev. Sustain. 2025,
27, 18051–18076. [CrossRef]

14. Rani, M.; Choudhary, P.; Krishnan, V.; Zafar, S. A review on recycling and reuse methods for carbon fiber/glass fiber composites
waste from wind turbine blades. Compos. Part B Eng. 2021, 215, 108768. [CrossRef]

15. European Central Bank; Salakhova, D.; Giuzio, M.; Kapadia, S.; Mazzolini, G. Sustainability Labels vs. Reality: How
Climate-Friendly Are Green and ESG Funds? European Central Bank: Frankfurt, Germany, 2025. Available online:
https://data.europa.eu/doi/10.2866/7744916 (accessed on 2 May 2026).

16. European Commission. For a Resilient, Innovative, Sustainable and Digital Mobility Ecosystem. Scenarios for a Transition Pathway;
Commission Staff Working Document; European Commission: Brussels, Belgium, 2022.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/en19122852

https://doi.org/10.1108/ci-10-2024-0323
https://doi.org/10.1016/j.frl.2025.108371
https://doi.org/10.3389/fenvs.2022.1031827
https://ssrn.com/abstract=4801954
https://doi.org/10.3390/su13147973
https://doi.org/10.1007/s10668-022-02898-z
https://doi.org/10.1016/j.compositesb.2021.108768
https://data.europa.eu/doi/10.2866/7744916
https://doi.org/10.3390/en19122852

	Introduction 
	A New Paradigm for the Sustainability of the Industrial Investment in the Energy Sector 
	Conclusions 
	References

