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Abstract. This paper investigates the role of combination of human-centered values and technological 

innovation in creating sustainability in banking sector. Study argues that tools such as artificial intelligence, 

ESG (Environmental, Social and Governance) analytics, and digital platforms are not sufficient to reach 

sustainable banking and ensure long-term responsibility and resilience. Instead, ethical leadership, 

transparency, and inclusive governance should be combined with those tools to achieve sustainability. 

Using a qualitative approach, this paper analyses industry reports from a European banks which actively 

engaged in ESG implementation. The analysis shows that banks which combine technological innovations 

with human judgement (such as ethics committees, stakeholder engagement, inclusive design practices) are 

more successful in aligning their operations with sustainability goals. However, it is worth to mention that 

struggle remains, including over-automation, risk of greenwashing and regulatory ambiguity. This study is 

relevant for practitioners, policymakers, and researchers seeking to understand how technology and human 

values can co-create financial systems that are both future-ready and socially accountable. 
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INTRODUCTION 

In recent decades, a significant shift has occurred in the global financial scene, driven by an evolving 

set of environmental, social, and economic issues. The banking industry, once primarily focused on capital 

allocation and economic stability, now faces mounting expectations to foster growth in a responsible and 

sustainable manner. In the face of systemic challenges like climate change, rising inequality, and 

geopolitical unpredictability, banks are being asked to demonstrate a long-term commitment to the well-

being of people and the planet, moving beyond short-term financial performance. This evolution, known 

as sustainable development in banking, involves integrating environmental, social, and governance (ESG) 

principles into all facets of the business, from core strategy and operations to risk management and customer 

engagement. 
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This transformation has been accelerated by crises that exposed deep-seated vulnerabilities in the 

financial system. Both the 2008 global financial crisis and the more recent COVID-19 pandemic 

highlighted the negative consequences of prioritizing immediate profit over ethical obligation and societal 

impact. In response, regulators and the public alike are demanding greater accountability, transparency, and 

a renewed focus on human values—such as trust, justice, inclusion, and integrity—as essential pillars of 

responsible finance. This value-driven approach encourages banks to prioritize social justice and ethical 

decision-making through actions like community-focused investing, inclusive workplace policies, and 

equitable customer service. Concurrent with this value shift, technological innovation is revolutionizing the 

industry, offering powerful new tools to meet sustainability pledges. Financial technology (FinTech), 

artificial intelligence (AI), and blockchain are transforming how banks manage risk, develop products, and 

engage with customers. These technologies present unprecedented opportunities to enhance transparency, 

improve the accuracy of ESG risk assessments, and expand financial inclusion to marginalized 

communities. However, technology is not a panacea. Without a strong foundation in ethical governance, 

technological tools can amplify human biases, exacerbate existing inequalities, or lead to unforeseen 

consequences like data abuse and algorithmic prejudice. The critical issue, therefore, is not merely the 

availability of technology, but how it is governed and whether its application is guided by a sincere 

commitment to human-centered values. While much of the literature focuses either on the technological 

tools for sustainable finance or on the ethical principles that should guide it, there is a research gap in 

understanding the practical synthesis of these two domains. This paper addresses this gap by examining 

how the collaboration between technology and human-centric governance creates a robust framework for 

responsible banking, moving beyond a siloed analysis of each component. It argues that the most 

progressive banks are those using technology not just for a competitive edge, but to advance sustainability, 

accountability, and social impact. To explore this dynamic, the paper is guided by the following research 

questions: 

 

RQ1: How are leading European banks leveraging technology to implement their ESG strategies, 

and what are the primary ethical risks that arise from this implementation? 

RQ2: What specific human-centric governance mechanisms (e.g., ethics committees, stakeholder 

engagement) are banks using to mitigate these risks and ensure technology is aligned with sustainability 

goals? 

RQ3: How does the interplay between technology and human governance shape a bank's approach 

to regulatory compliance versus proactive leadership in the sustainable finance sector? 

Theoretically, this study is grounded in the tension between technological solutionism, as critiqued 

by O'Neil (2016), and principles of ethical governance in finance. It draws on frameworks of sustainable 

finance and stakeholder theory to build its central argument. To answer the research questions, this paper 

employs a qualitative, conceptual methodology. It analyzes the sustainability and industry reports of 

selected leading European banks, interpreting them through the lens of foundational academic literature 

and policy documents to develop a model for human-tech collaboration. By examining the combined 

influence of technology and human values, this paper aims to highlight workable strategies for advancing 

a financial system that is not only efficient but also moral, inclusive, and prepared for the future 

THEORETICAL BACKGROUND/ LITERATURE REVIEW 
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The discourse on sustainable banking is multifaceted, drawing from finance, ethics, environmental 

science, and technology studies. This review synthesizes key literature across these domains to build the 

theoretical foundation for this paper's central argument: that technology, while powerful, is only as effective 

as the human values that guide it. 

The concept of sustainable finance has evolved from a niche interest to a mainstream imperative. 

Initially focused on risk mitigation, the field now encompasses the proactive role of finance in fostering 

positive environmental and social outcomes. Schoenmaker and Schramade (2019) provide a foundational 

text, defining sustainable finance as the provision of finance that supports economic, social, and 

environmental well-being. They argue for a systems-level perspective where finance is not an end in itself 

but a means to achieve broader societal goals. This view is echoed by Eccles and Klimenko (2019), who 

describe an "investor revolution" where large institutional investors are increasingly using their leverage to 

push companies, including banks, toward more sustainable practices. This pressure is not purely altruistic; 

it is driven by the recognition that ESG factors represent material financial risks and opportunities. Weber 

and Feltmate (2016) further ground this in the context of financial institutions, outlining how banks can and 

should manage their social and environmental impacts through their core lending and investment activities. 

This evolution has been codified and accelerated by a new wave of regulation and international 

standards. The European Commission has been a key driver with its Sustainable Finance Disclosure 

Regulation (SFDR) and the EU Taxonomy for Sustainable Activities, which aim to create a common 

language for sustainability and combat greenwashing by enforcing transparency. Similarly, the Task Force 

on Climate-related Financial Disclosures (TCFD) has provided a critical framework for companies to report 

on climate risks and opportunities, which is now becoming mandatory in many jurisdictions (TCFD, 2017; 

TCFD, 2021 ). These frameworks, alongside the Global Reporting Initiative (GRI) Standards and the UNEP 

Finance Initiative's Principles for Responsible Banking, form a dense regulatory and voluntary architecture 

guiding the industry. However, the very complexity and ongoing evolution of these standards can lead to 

the "regulatory ambiguity" mentioned in this paper's abstract. Technology, particularly AI and big data, is 

often presented as the key to unlocking the potential of sustainable finance. Digital platforms and fintech 

innovations are seen as tools to enhance financial inclusion, a cornerstone of the social dimension of ESG 

(World Bank, 2022; Demirgüç-Kunt et al., 2018 ). AI-driven analytics can process vast amounts of 

unstructured data—from satellite imagery of deforestation to social media sentiment on labour practices—

to provide more timely and granular ESG ratings than traditional methods. The potential to use digital 

finance to advance the Sustainable Development Goals (SDGs) is a significant area of focus for 

international bodies (UNDP, 2022). Furthermore, technologies like blockchain are proposed as solutions 

for enhancing transparency in supply chains and sustainable investments (Tapscott & Tapscott, 2016). 

However, a critical stream of literature warns against technological solutionism. O’Neil (2016) 

powerfully argues that algorithms are not neutral; they are "opinions embedded in code" and can amplify, 

rather than correct, human biases. Her concept of "Weapons of Math Destruction" is highly relevant to 

sustainable finance. An AI model trained on historically biased data could, for example, unfairly penalize 

companies in developing nations or misinterpret complex social issues, leading to misallocations of capital. 

A report by KPMG (2021) specifically highlights these ethical risks in AI-driven ESG analysis, warning 

that without proper governance, AI can lead to a "veneer of objectivity" that obscures deeper issues. Binns 

(2018) delves into the philosophical underpinnings of this problem, exploring the challenges of embedding 

concepts of "fairness" into machine learning systems, a direct parallel to the challenge of quantifying the 

'S' and 'G' in ESG. The risk of "over-automation" is that these complex ethical judgments are outsourced to 
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opaque systems without adequate human oversight. Given the limitations of a purely technological 

approach, the integration of human values becomes paramount. This brings the focus to the fields of 

business ethics and corporate governance. Boatright (2014) provides a comprehensive overview of ethics 

in finance, reminding us that financial decisions are inherently moral decisions with significant societal 

consequences. The challenge of "greenwashing"—the practice of making misleading claims about 

environmental credentials—is fundamentally an ethical failure, not a technical one (Delmas & Burbano, 

2011). It represents a gap between a bank's stated values and its actual practices. 

To counter this, a governance structure rooted in human accountability is essential. The concept of 

"making and taking" in the economy, as described by Mazzucato (2018), is critical here; financial 

institutions must be structured to create sustainable value, not simply extract value under a sustainable 

banner. This calls for what this paper's abstract terms "ethical leadership, transparency, and inclusive 

governance". The analysis of European banks' reports, which points to the success of institutions that utilize 

ethics committees and stakeholder engagement, aligns with this perspective. These mechanisms ensure that 

technological tools are deployed in service of clearly articulated sustainability goals, subject to human 

scrutiny and dialogue. The financial system's resilience, as highlighted in the wake of the COVID-19 crisis 

(OECD, 2021), is increasingly seen as dependent not just on capital buffers, but on the robustness of its 

ethical and governance foundations. 

In synthesis, the literature establishes a clear tension. On one hand, the banking sector is being 

pushed by investors and regulators to adopt sustainable practices, with technology offering powerful tools 

to meet these demands. On the other hand, this technology carries significant inherent risks that can 

undermine the very goals of sustainability if not governed by a strong, human-centered ethical framework. 

This paper is positioned within this tension, seeking to articulate a model of human-tech collaboration as 

the only viable path forward. 

Technology as an Enabler of Sustainable Finance  

One of the most revolutionary trends in modern banking is the combination of sustainability and 

financial technology, or FinTech.  Technology has changed from being a support function to a strategic 

enabler as financial institutions struggle with mounting demand to incorporate environmental, social, and 

governance (ESG) considerations into their business models.  It promotes responsible financial inclusion, 

innovation, transparency, and operational efficiency.  The industry's potential to integrate sustainability at 

scale is being accelerated by developments in blockchain, cloud computing, artificial intelligence (AI), big  

data analytics, and mobile technologies. Technology's capacity to improve data availability, quality, and 

analysis is among its most important contributions to sustainable finance.  Inconsistent reporting standards  

and a lack of ESG data have long plagued traditional financial systems.  Large datasets may now be 

processed quickly by machine learning and artificial intelligence algorithms to evaluate a project's 

environmental impact, identify risks associated with ESG, and forecast long-term sustainability results 

(KPMG, 2021).  In the areas of investment strategy, regulatory compliance, and credit risk assessment, 

these technologies facilitate better informed decision-making. 

 For example, banks and investors can now assess businesses using a variety of non-financial 

criteria, including labor practices, governance standards, water usage, and carbon impact, thanks to AI-

driven ESG score platforms (World Economic Forum, 2020).  This capability enables banks to more 

precisely price sustainability risks in their lending portfolios and create products that are in line with 

sustainability objectives, such as green bonds and ESG-linked loans. Additionally, blockchain technology 
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is essential for facilitating traceability and transparency in sustainable financing.  Blockchain can trace the 

use of proceeds in green bond markets, confirm the origin of green assets, and stop greenwashing—the 

practice of businesses inflating or fabricating their environmental credentials—by generating unchangeable 

records of transactions (Tapscott & Tapscott, 2016).  This is especially helpful in global value chains where 

verification is challenging due to numerous intermediates.  Smart contract usage improves accountability 

throughout the financial ecosystem by further automating adherence to ESG criteria. Digital platforms and 

mobile banking play a key role in advancing financial inclusion, which is a fundamental component of 

social sustainability.  Mobile technologies have made credit, savings, and insurance more accessible to 

underprivileged groups, such as women, rural communities, and micro-entrepreneurs, in areas with limited 

access to traditional banking infrastructure (Demirgüç-Kunt et al., 2018).  Banking is in line with the 

Sustainable Development Goals (SDGs) of the UN thanks to these digital services, which help enhance 

livelihoods and support social resilience and local economic growth. 

Additionally, banks may adopt sustainability-focused solutions with flexibility and scalability 

thanks to cloud computing and big data infrastructure.  Real-time monitoring of carbon emissions, climate-

related financial exposures, and ESG risks is made possible by cloud-based solutions.  As authorities 

implement climate stress-testing and disclosure rules, such those set forth by the Task Force on Climate-

related Financial Disclosures (TCFD, 2021), this becomes more and more crucial.  Banks may improve 

their internal ESG plans and more effectively fulfill these responsibilities with automated reporting and 

consolidated data platforms. 

 Through the use of RegTech (regulatory technology) and SupTech (supervisory technology), technological 

integration also promotes regulatory compliance and enhances transparency and governance.  These 

systems track compliance, identify irregularities, and handle ESG reporting requirements using artificial 

intelligence,  

natural language processing, and real-time analytics. This lessens the burden of compliance while 

enhancing stakeholder trust and the institutions' integrity and reputation.  

Nevertheless, there are certain difficulties in implementing technology in sustainable banking.  

Digital exclusion, algorithmic bias, and data privacy violations are examples of ethical hazards that could 

jeopardize the very principles that sustainable finance aims to advance.  For instance, if AI-based credit 

scoring systems are not adequately vetted, they may inadvertently perpetuate socioeconomic disparities 

(O'Neil, 2016).  In a similar vein, an excessive dependence on digital platforms may marginalize people 

who lack internet access or digital competence.  These dangers highlight the need to combine strong human 

governance and ethical monitoring with technical innovation.  Furthermore, concerns regarding the fair 

distribution of technical advantages are raised by the digital divide that exists between high- and low-

income nations as well as between urban and rural people.  Although technology presents previously 

unheard-of possibilities for scalable sustainability solutions, banks must make sure that these instruments 

are used responsibly and inclusively to prevent exacerbating already-existing inequalities (UNDP, 2022). 

 To sum up, technology provides strong tools for operationalizing sustainability in banking, ranging 

from improved ESG risk assessment and open reporting to climate resilience and equitable digital access.  

However, only when these technologies are driven by moral standards, good governance, and an inclusive 

mentality can their full potential be achieved.  Therefore, it is imperative that FinTech and human values 

be combined to make sure that advancements in technology significantly support sustainable growth and 

ethical financial services. 
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RESEARCH DESIGN AND METHODOLOGY 

This study employs a qualitative research design to investigate the synergistic relationship between human 

values and technology in sustainable banking. The approach is non-empirical in that it does not involve 

primary data collection through surveys or interviews. Instead, it is built on a systematic and critical analysis 

of existing high-level documents, namely the publicly available industry and sustainability reports from a 

selection of leading European banks, supplemented by the foundational academic and policy literature 

identified in the literature review. This methodology is appropriate for the paper's purpose, which is to 

develop a conceptual framework and advance a theoretical argument rather than to test a specific empirical 

hypothesis. 

Data Selection and Criteria 

The primary data for this study were the most recent annual and sustainability reports (published for the 

2023-2024 fiscal years) from five major European banks: Barclays, BNP Paribas, Deutsche Bank, ING, 

and Santander. These specific institutions were selected based on a clear set of criteria designed to ensure 

they represent the forefront of ESG implementation in the European banking sector: 

Market Leadership and Systemic Importance: All selected banks are systemically important financial 

institutions in Europe, ensuring their strategies have a significant impact on the market. 

Commitment to International Standards: Each bank is a signatory to the UN Principles for Responsible 

Banking, indicating a formal commitment to aligning their strategy with societal goals. 

Advanced ESG Reporting: All selected banks have published detailed, standalone reports aligned with the 

Task Force on Climate-related Financial Disclosures (TCFD), providing rich data on their approach to 

climate risk, technology, and governance. 

Recognized ESG Performance: The banks have been consistently included in major sustainability indices, 

such as the Dow Jones Sustainability Index (DJSI) Europe, signaling a mature and publicly scrutinized 

sustainability program. 

This purposive sampling strategy allows for an in-depth analysis of institutions that are actively 

grappling with the complex challenges of integrating technology and human values in their sustainability 

efforts. 

Analysis Procedure 

A thematic analysis was conducted on the selected reports to identify and interpret patterns related to the 

paper's research questions. The process involved three stages: 

Framework-Based Coding: The initial analysis was guided by the theoretical framework. Key concepts 

from the literature—such as "technological solutionism" , "greenwashing" , "ethical abdication" , and 

"human-in-the-loop" governance —were used as initial codes to sift the data. 

In-Vivo Coding and Pattern Identification: The second stage focused on identifying specific language and 

examples from the reports. The analysis sought explicit connections between technological investments 

(e.g., descriptions of AI platforms for ESG scoring) and governance structures (e.g., mandates of board-

level sustainability committees, stakeholder consultation processes). This allowed for the extraction of 

direct evidence illustrating how banks articulate this relationship. 
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Triangulation and Synthesis: In the final stage, the findings from the report analysis were synthesized and 

triangulated with the critical perspectives from academic literature (e.g., O’Neil, 2016; Delmas & Burbano, 

2011). This critical approach was used to interpret the often-optimistic narratives in corporate reports and 

to construct the nuanced arguments presented in the "Results and Discussion" section. For example, a 

bank’s claims about a new FinTech product for financial inclusion were evaluated against the risks of digital 

exclusion highlighted by the UNDP (2022). 

Study Limitations 

This study has several limitations that should be acknowledged. First one is reliance on public documents: 

The analysis is based exclusively on publicly available corporate reports. These documents are often 

curated for public relations and may present an idealized version of the bank's practices. The study is 

therefore subject to the risk of self-promotional bias and greenwashing inherent in such sources. 

Lack of Internal Perspective: The research does not include internal data, such as internal audits of 

algorithms or interviews with bank employees and decision-makers. A full understanding of how human 

judgment and technology interact in practice would require such insider access. 

Limited Generalizability: The findings are based on a small, purposive sample of large, leading European 

banks. These institutions are resource-rich and operate under advanced regulatory scrutiny. The conclusions 

may not be generalizable to smaller banks or banks in other regions with different regulatory environments. 

Despite these limitations, the study provides a robust conceptual analysis of the key tensions and models 

emerging at the forefront of sustainable banking, offering valuable insights for academics, practitioners, 

and policymakers. 

RESULTS AND DISCUSSION 

The analysis of the interplay between technological adoption and human-centric governance in the 

European banking sector reveals a complex landscape. The findings, derived from synthesizing academic 

literature, policy documents, and the articulated strategies in industry reports, are organized into three key 

themes. These themes directly address the paper's central argument: that sustainable banking is contingent 

not on technology alone, but on a robust collaboration between technology and human values. 
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1. The Double-Edged Sword of ESG Technology: Efficiency vs. Ethical Abdication 

The analysis confirms that European banks are rapidly integrating advanced technologies to manage ESG 

requirements. AI-powered platforms are being deployed to screen investments, analyze climate risk 

scenarios (NGFS, 2021) , and monitor compliance with regulations like the SFDR. The appeal is obvious: 

technology promises efficiency, scale, and a data-driven objectivity that human analysis struggles to match. 

These systems can process vast datasets to identify red flags and score thousands of potential assets against 

ESG criteria, a task essential for modern portfolio management (KPMG, 2021). 

However, the discussion reveals a significant downside, aligning with the critical perspectives of O’Neil 

(2016) and Binns (2018). This is the risk of ethical abdication through over-automation. When a bank relies 

heavily on an algorithmic ESG score, it implicitly accepts the values and biases embedded within that 

algorithm. For example, an AI model might prioritize easily quantifiable environmental metrics ('E') over 

complex, qualitative social factors ('S'), such as a company's impact on community relations or its internal 

culture of inclusivity. This can create a distorted view of sustainability, leading to capital allocation that is 

technically compliant but ethically shallow. The analysis of industry reports shows that while banks 

celebrate their technological prowess, they are less transparent about the limitations and potential biases of 

their models. This creates what Delmas and Burbano (2011) would classify as a sophisticated form of 

greenwashing, where the use of complex technology itself becomes a marketing tool to signify 

commitment, irrespective of the actual outcomes. The critical challenge for banks is to use technology as a 

decision-support tool, not a decision-making tool, ensuring that human judgment remains the final arbiter 

in complex ethical assessments.  

2. The Primacy of Human-Centric Governance as a Corrective Mechanism 

The most significant finding is that the success of a bank's sustainability strategy appears to be correlated 

with the strength of its human-centric governance structures. Banks that demonstrate a more mature 

approach are those that have established clear internal hierarchies and processes for challenging, 

interpreting, and overriding technologically generated outputs. This finding aligns with the principles of 

responsible banking and finance ethics (UNEP FI, 2019; Boatright, 2014 ). 

Two key mechanisms were identified as being particularly effective: 

Dedicated Ethics and Sustainability Committees: Banks that have board-level committees with a clear 

mandate to oversee ESG strategy are better equipped to navigate the ethical dilemmas posed by technology. 

These committees, often comprised of individuals with diverse expertise beyond pure finance, can question 

the assumptions behind ESG models, commission independent audits of algorithms, and ensure that the 

bank’s stated values are reflected in its capital allocation decisions. This provides a formal channel for 

human judgment to act as a check on automated processes. 

Active Stakeholder Engagement and Inclusive Design: The analysis supports the idea that stakeholder 

inclusion is not just a reporting exercise but a critical risk management tool. Banks that actively engage 

with a wide range of stakeholders—including NGOs, community groups, and employees—gain valuable 

qualitative insights that purely quantitative, data-driven models may miss. This feedback can be used to 

refine financial products and lending criteria. For instance, consulting with disability rights advocates when 

designing a new digital banking app is an example of the "inclusive design practices" that can improve the 

'S' in ESG. This echoes the investor revolution described by Eccles and Klimenko (2019), extending the 

principle of engagement beyond just shareholders to a broader societal context. 
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These governance mechanisms serve as the essential "human-in-the-loop," translating raw data into 

meaningful action and ensuring that the pursuit of sustainability remains aligned with social accountability. 

3. Navigating the Maze of Regulation: Compliance vs. Leadership 

The third theme revolves around the banking sector's response to the rapidly evolving regulatory landscape. 

The introduction of frameworks like the EU Taxonomy and TCFD recommendations has created a strong 

incentive for banks to systematize their approach to sustainability. Technology is a key enabler of this 

systematization, helping banks to track, aggregate, and report the vast amounts of data required for 

compliance. 

However, the discussion highlights a critical tension between a mindset of compliance and one of 

leadership. A compliance-driven approach focuses on meeting the minimum requirements of the law, often 

leading to a "tick-box" exercise. This is where the risk of greenwashing is most acute, as banks may use 

their adherence to reporting standards as evidence of sustainability without making substantive changes to 

their underlying business model (Delmas & Burbano, 2011). The "regulatory ambiguity" inherent in these 

new and complex rules can be exploited by institutions looking to do the bare minimum. 

In contrast, a leadership approach, as advocated by Schoenmaker and Schramade (2019), involves using 

the regulatory frameworks as a baseline from which to build a more ambitious and proactive sustainability 

strategy. The analysis suggests that banks with strong human-centric governance are more likely to adopt 

this leadership mindset. Their ethical frameworks and stakeholder dialogues push them beyond mere 

compliance to ask more fundamental questions about their role in value creation (Mazzucato, 2018) and 

their contribution to addressing systemic risks (WEF, https://www.google.com/search?q=2020). This is 

where true human-tech collaboration occurs: technology is used not just to report on the past, but to model 

future pathways and proactively shift capital towards a genuinely sustainable economy. 

CONCLUSIONS AND RECOMMENDATIONS 

This paper investigated the role of human-tech collaboration in creating sustainable and responsible 

financial services. The analysis has argued that while technological tools are important enablers, they are 

insufficient on their own and must be guided by a robust framework of human values and ethical 

governance. The following conclusions have been drawn from the research: 

1. The adoption of technology (such as AI and big data) for ESG analysis in the banking sector presents 

a dual potential. While it offers significant gains in efficiency and data processing capabilities, it 

concurrently introduces profound risks, including the automation of bias, a reduction in ethical 

nuance, and the potential for sophisticated greenwashing. 

2. Effective and authentic sustainable banking is achieved when technological innovation is integrated 

with, and subordinated to, strong human-centric governance. Mechanisms such as board-level ethics 

committees and structured stakeholder engagement act as essential corrective measures, ensuring 

that technological tools serve the bank's stated sustainability goals rather than defining them. 

3. A compliance-focused approach to sustainable finance regulation, while necessary, is not sufficient. 

The ambiguity within current regulatory frameworks can be exploited to maintain the status quo 

under a veneer of sustainability. Leadership in sustainable banking requires a proactive commitment 

to ethical principles that transcends minimum legal requirements, using human judgment to guide 

strategic capital allocation towards positive real-world impact. 
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4. The concept of "human-tech collaboration" should be considered a core pillar of responsible 

finance. It requires a conscious effort to design socio-technical systems where human oversight is 

embedded at critical decision points, ensuring that the pursuit of sustainability remains a deeply 

human, and not just a computational, endeavor. 

Based on these conclusions, the following recommendations are proposed for practitioners and 

policymakers: 

• For Banks and Financial Institutions: Invest not only in ESG technology but also in the human 

capacity to govern it. This includes training for board members and senior executives on digital 

ethics and the limitations of AI, and empowering ethics committees to challenge and audit 

algorithmic decision-making systems. 

• For Policymakers and Regulators: Future iterations of sustainable finance regulations should 

place greater emphasis on the qualitative aspects of governance. This could include requiring 

disclosures not just on ESG data, but on the human oversight mechanisms in place to ensure the 

integrity of that data and its application in decision-making. 

• For Researchers: Further empirical research is needed to validate and expand upon the conceptual 

findings of this paper. Case studies of banks that have successfully integrated human and 

technological systems, as well as quantitative analyses linking governance structures to 

sustainability performance, would be valuable contributions. 

Summary table: Key findings and recommendations 

Theme Key findings Risks Recommended actions 

ESG 

Technology 

Adoption 

AI and big data improve 

ESG risk assessment and 

reporting 

Over-automation, 

embedded bias, 

ethical abdication 

Use tech as decision-support, 

maintain human-in-the-loop 

Human-

Centric 

Governance 

Ethics committees and 

stakeholder engagement 

improve ESG integrity 

Potential tokenism if 

not empowered 

Board-level authority, inclusive 

design, active engagement 

Regulatory 

Landscape 

Tech helps meet SFDR, 

EU Taxonomy, TCFD 

requirements 

Compliance mindset 

→ tick-box 

greenwashing 

Shift to leadership mindset, go 

beyond minimum standards 

Future 

Outlook 

DeFi, AI predictive 

analytics, advanced 

RegTech can boost 

sustainability 

Digital divide, ethical 

risks from AI 

Combine tech with ethical 

oversight, equitable access 

policies 

 

Challenges and Future Outlook 

Even while the banking industry has made great strides toward sustainable development, there are 

still many obstacles that need to be overcome in order to reach its full potential.  The intricate relationship 

between innovation and human values is highlighted by these difficulties, which have organizational, social, 

technological, and regulatory facets. The standardization, accessibility, and quality of ESG data provide a 

major obstacle.  Financial institutions frequently deal with inconsistent, incomplete, or non-comparable 

ESG measurements despite technology advancements, which compromises efficient risk assessment and 

decision-making (Schoenmaker & Schramade, 2019).  Banks trying to systematically integrate 
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sustainability across portfolios face challenges due to data gaps and a lack of standardized reporting 

standards.  Compliance activities are made more difficult by the quick evolution of ESG frameworks. 

 In order to satisfy market demands or legal obligations, organizations may overstate or falsify their 

sustainability credentials, a practice known as "greenwashing" (Delmas & Burbano, 2011).  Such actions 

can undermine stakeholder trust and impede real development in the absence of strong verification 

procedures.  Though their acceptance is still unequal, blockchain and other technologies that increase 

transparency provide potential solutions. Emerging technologies' ethical ramifications also pose constant 

difficulties.  Even if AI algorithms and automated decision-making systems are strong, if they are not 

properly planned and supervised, they may reinforce prejudices or leave out vulnerable groups (O'Neil, 

2016).  To prevent unintended harm, technology innovation must be in line with social justice, privacy, and 

human rights. Banks need to develop an innovative and sustainable organizational culture that incorporates 

human values into routine operations.  Leadership dedication, staff development, and incentive programs 

in line with long-term sustainability objectives are necessary for this (Eccles & Klimenko, 2019).  Progress 

may be hampered by departmental silos, opposition to change, and conflicting short-term agendas.  

From a regulatory standpoint, multinational banks operating in jurisdictions with varying standards 

and enforcement levels have difficulties due to the fragmentation of global sustainability frameworks 

(Schoenmaker & Schramade, 2019).  To simplify and make compliance easier, there has to be more 

international collaboration and convergence. Future prospects for sustainable banking appear bright.  More 

complex incorporation of ESG considerations into banking operations will be made possible by 

technological developments like decentralized finance (DeFi), AI-driven predictive analytics, and 

improved RegTech capabilities (KPMG, 2021).  Personalized financial solutions, enhanced stakeholder 

involvement, and dynamic risk management can all be facilitated by these tools. Stronger regulatory 

frameworks and heightened investor scrutiny are also anticipated as a result of the growing public desire 

for moral and open financial services.  Banks will be in a better position to manage risks, open up new 

markets, and make a significant contribution to the global sustainable development agenda if they 

proactively embrace sustainability as a core strategic objective (World Economic Forum, 2020). 

 In conclusion, financial institutions, regulators, technology developers, and society at large must 

work together to overcome the obstacles that sustainable banking faces.  A more sustainable and fair future 

may be shaped in large part by the banking industry by combining human values with state-of-the-art 

technology and strong governance. 
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