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Abstract

:

Our study investigates the role of banks in mobilizing investments in the energy transition with German retail customers. Based on a screening of a representative sample of 329 banks and follow-up in-depth interviews with 12 sector experts, our study shows that there are hardly any sustainable finance products offered. This is due to high transaction costs, missing information about energy projects and missing financial products which allow the bundling of small deposits and de-risking. To develop market supply for this segment, sector experts call for increased transparency in clean energy projects. Standardized, comprehensive and comparable labels or certifications for financial products seem to be necessary to lower uncertainty barriers with retail customers. EU action such as the Taxonomy Regulation is seen as necessary, but not sufficient to meet this demand. The German case delivers insights for other countries in Europe and globally, as sustainability finance challenges all signatories of the Paris Climate Agreement.
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1. Introduction


In light of the latest reports on climate change impacts [1], major economies such as the European Union and Germany have reaffirmed their commitment to attaining carbon neutrality by the mid-century. This implies transforming the energy sector, responsible for some 75% of EU greenhouse gas emissions [2]. The European Commission estimates that EUR 260 billion will have to be invested annually in climate protection in Europe, amounting to EUR 2.6 trillion by 2030 [2]. Turning to Germany, up to an expected EUR 3000 billion needs to be raised by 2050 to support the ongoing decarbonization of the energy system [3]. As these large investments cannot be provided by public budgets alone, the mobilization of private finance is necessary [4,5,6], but so far remains insufficient [5,7,8,9]. This is where financial institutions come into focus as finance intermediaries [9,10], ideally by providing a broad range of products tailored to diverse investors [4,11,12].



The relationship between environmental regulation and economic performance on micro- and macroeconomic performance has been analyzed regarding triggering innovation, influencing firm value or effects of government regulation [13,14,15,16]. As the OECD notes, the definition of green finance differs significantly between jurisdictions [17]. For the aim of this study, we will stick to the definition proposed by the EU taxonomy (see Section 2.2). Green finance has been analyzed as regards the role of central and state co-owned banks [7,18,19], the financing of large infrastructure projects [20,21] and regarding the different private financial institutions (see [12,22]). Many authors agree that private banks play a central role by either guiding investments or directly financing projects concerning the climate and energy transition [23,24].



In contrast to this potential role as intermediaries for the energy transition, [25,26,27] affirm that the green finance of banks is still under-researched in terms of analyzing precise cases and their inner workings as regards regulatory framework, market offers and market developments. This is especially true for the segment of retail customers, where banks would have the task of bundling small deposits and channeling them into energy transition projects [25].



The present study addresses this gap by providing case study evidence and investigating the role of banks in offering sustainability finance in Germany, which to our knowledge has not been assessed before.



Arguably, the country presents an interesting case for furthering insights into the role of banks as transition agents for several reasons:




	(1)

	
The ongoing energy transition in the country has seen the emergence of many small-scale projects such as local energy cooperatives (see, e.g., [28]). These projects are based on renewable energy or energy efficiency solutions that necessitate upfront finance [29,30], but benefit from strong government support such as backup from public banks [7,31] or fixed feed-in tariffs put in place by the government [32]. Both support measures significantly reduce the risk of investment [8,33,34]. As such, they present a ‘low risk environment’ [35] that should attract banks and their retail customers as lenders.




	(2)

	
Banks’ retail customers show an increasing interest in green finance. This had already been noted in 2014 by [36], but has clearly increased since [37].




	(3)

	
As [4] underscores, a diverse financial system increases resilience and allows for the diversified funding of transition products. The German banking system can serve as an example for such a diversified market.









In sum, all pre-conditions to channel small-scale deposits from retail customers into energy transition projects seem to be present in Germany. Any barriers or solutions occurring in this market can to a certain extent provide insights for other markets as well.



These reflections raise the following three guiding questions for our research:




	Q1:

	
Which banks offer and promote green finance products for retail customers and which forms do these offers take? Treating public information on webpages and sustainability reports as proxy for bank offers, we screen publicly available information from 329 banks, which are representative of the overall German banking system.




	Q2:

	
Which factors can explain both the amount and structure of green finance offers for retail customers? We approach this question using in-depth interviews with 12 sector experts from three stakeholder groups: (1) financial intermediaries, (2) regulatory authorities and (3) non-governmental organizations. We assess the perceived status quo regarding the intermediary role of banks, available projects and retail customers’ demands.




	Q3:

	
Following up on our expert interviews, we investigate which (regulatory) measures could be taken to increase offers and overcome a potential mismatch between supply and demand.









By addressing these questions, we add to the literature by providing a specific yet generalizable case study on the role of banks in engaging in transition financing. From an analytical perspective, we complement studies in this field that apply a mixed methods approach by combining a literature review, quantitative analysis and qualitative expert interviews. A review of the study methodologies on sustainable finance shows that this approach has only been used so far in a minority of studies [27].



We proceed as follows: Section 2 outlines our conceptual background, whilst Section 3 highlights the methodology for both external screening and in-depth interviews. Section 4 presents our findings, which are discussed in Section 5. Section 6 draws policy conclusions from the insights offered by our market actors.




2. Conceptual Background


2.1. Sustainable Finance and the Role of Banks


As [25] as well as [35] point out, banks are one of the major sources of providing energy and climate finance. The authors of [27] review the green finance products offered by banks based on a read-out of 46 studies. They identify green credit/loans, green long-term investment accounts, carbon finance, climate finance, green traded stocks and bonds, green bank assurance and green infrastructural finance. With this vast array of financial products, the banking sector seems to be well suited to finance a large span of energy transition projects. These range from direct loans for large transition projects to ideally channeling small-scale deposits toward large-scale projects. Especially regarding the latter aspect, several recent studies note the intermediary role in absorbing and distributing idle funds within society to ensure economic development [23,24,27]. In other words, banks can perform a strategic intermediary role between retail customers’ deposits and the financing needs of transition projects.



The role of banks and the challenges that they face in providing sustainability finance have been reviewed for several countries [38,39,40], underlining the difficulty of banks to find profitable business models that both work for the short- and long-term, adapting to sometimes conflicting government regulations for green finance and risk disclosure and optimizing risk-return profiles in this segment. So far, investment products focus on large private and institutional investors The term ‘institutional investor’ covers a wider range of actors, e.g., foundations, sovereign wealth funds, etc., as well, in addition to insurance, reinsurance and pension companies, with banks playing an essential role in bringing these investments into large-scale deployments of energy technology [5,7] and into renewable energy projects [41,42,43,44,45,46,47]. However, more is needed to fund the full amount of decarbonization projects [5,7,8,25,45,47,48,49].



This shifts the focus to retail customers, who could provide additional finance resources. The role of banks’ customers has been analyzed in several studies [50,51,52,53,54], but until recently has played only a marginal role [44,45]. Studies have investigated this in willingness to pay analyses for green financial products—that is, accepting lower returns on investment and general attitudes toward green finance. However, these studies are partly contradictory and do not allow drawing clear conclusions on the role of retail customers: while they demonstrate an increased willingness to engage in sustainability finance [53], they likewise highlight a high amount of skepticism against these products [54], limited financial literacy [51,52] and an overall aversion of risks [4,50]. This is mirrored in Germany, where sustainable investment is not common among retail customers [40,55]. A survey by the German Banking Association found that only 8% of retail customers in Germany hold sustainable investments [56]. This insignificant role is in stark contrast with the potentially large role that this group could play to support the energy transition [45,49]. The German financial market has large amounts of private capital in search of profitable investments [37], but the capital has not found its way into the clean energy projects of the national energy transition.




2.2. The Banking Sector in Germany


Ref. [26] reviewed the German banking sector and found that a dense network of locally rooted banking institutions exists, which is able to provide suitable finance to renewable energy projects on all scales. In a recent study on mapping actors and discourses related to green finance, ref. [57] presents an overview of the German banking system. The system is characterized by the coexistence of private banks and publicly (co-)owned banks such as the state support bank KfW (Kreditanstalt für Wiederaufbau).



The German central bank (Bundesbank) maintains a list of active banks present in Germany, listing almost 1500 institutions [58]. Deutsche Bank is the largest privately owned commercial bank (assets of about EUR 1500 bn), with DZ Bank and Commerzbank (assets of about EUR 500 bn) following it. In addition, a large number of specialized or regionally focused banks exist [57]. This decentralized and pluralistic structure allows the banking system to operate relatively closely to its customers and offer tailor-made financial products for their clients. The authors of [25] as well as [35] note that in Germany, banks are the major source of finance for clean energy projects. Despite this proximity, [59] reports that there were only 10.3 million shareholders in Germany in 2019 active in this field. In contrast, a significant volume of retail customers have invested in treasury bonds and saving accounts, thus showing a high amount of risk aversion.



The sector is framed by both European and national regulation that will be presented in the next section.




2.3. Regulatory Framework


Several authors [7,32,57] point out that the offer of climate and energy finance is largely determined by underlying regulatory frameworks. In the case of Germany, both European and national regulations apply (Table 1).



At the European level, increased efforts are underway both to mobilize capital for green finance and to safeguard the transparency, reliability and accountability of financial products. The key EU provisions shown in Table 1 relate to (1) mobilizing investments in climate and clean energy finance; (2) creating enhanced transparency for retail customers by means of comprehensive disclosure obligations to prevent banks from only publishing selected information on a financial product, or ‘greenwashing’ [60], and (3) increasing market transparency and facilitating investment decisions, notably by mandating banks to investigate in customers’ sustainability preferences and by providing a positive list (‘taxonomy’) of sustainable investment areas.



The Taxonomy Regulation in particular is expected to impact strongly on individual investment decisions. It sets out an EU-wide classification system for sustainable economic activities across six major fields [61] These are (i) climate change mitigation, (ii) climate change adaptation, (iii) circular economy, (iv) water use and marine protection, (v) biodiversity and (vi) pollution prevention. All six fields are to be further spelled out by a positive list of activities that will advance these fields by means of delegated acts. In order to qualify as an environmentally sustainable investment, economic activity must contribute substantially to one of these objectives and not harm any of the other objectives (“Do No Significant Harm Principle”). When put into practice, the Taxonomy Regulation means that financial products supporting the energy transition should be listed or labeled as such and be clearly identifiable by retail customers [62].



Turning to the German regulatory framework, we observe that national laws mostly implement EU regulations. As such, no significant national or regional provisions augment European legislation. However, the German Federal Agency for Financial Market Supervision (BAFin) facilitates the implementation of European/German regulations by providing guidelines for the financial sector. These guidelines are intended to support the implementation of European and national provisions. Notably, the Guidance Notice on Dealing with Sustainability Risks [63] and a draft Guideline on Sustainable Investments [64] stand out as being those addressed to financial institutions that might offer transition-related products, as the guidance defines the administrative practice and constitutes the framework for potential legal disputes.



It has emerged that the offer of green finance products is limited by risk considerations as regards bank liquidity, risk protection and the information of retail customers. Only lately have considerations been encouraged to actively promote sustainable investments. As such, it remains largely with the banking sector to decide which green finance products are promoted and offered to retail customers.





3. Methodology


3.1. Overview


To determine the role of German banks in mediating investment products that support the German energy transition, we applied a mixed methods approach by combining a literature review, quantitative analysis and qualitative expert interviews. A review of the study methodologies on sustainable finance shows that this approach has only been used so far in a minority of studies [27]. The approach was chosen to triangulate findings by applying a three-tier approach (see Table 2).



Tier one took stock of the role of banks and their particular portrait in the case of Germany, including their regulatory environment. In tier two, we reviewed public information from a representative sample of banks on their investment products for retail customers. In tier three, we performed in-depth interviews with sector experts to build on the key findings from tier two. Specifically, we were interested in what motivates finance institutions to provide clean energy investment products for retail customers, what barriers exist against such investment products, and how favorable policies could help to mobilize private capital for the energy transition. Seeking input from all relevant supply-side perspectives, we interviewed representatives of banks, non-governmental organizations specializing in clean energy finance, and national regulatory authorities. The combined results help to establish the status quo of the offers promoted (tier 1–2) and expert feedback on how and by which means the further engagement of banks could be mobilized (tier 3).




3.2. Screening of Bank Offers


Tier two of our methodology consisted of screening websites and financial statements of a representative sample of German banks to profile the financial products offered to retail customers. Our sample was taken from the population of banking institutions given by the central registry of the German central bank (Bundesbank), which lists 1468 banking institutions [58]. We excluded public regional banks (Landesbanken) that do not directly interact with retail customers. To mirror the remaining banking groups in a representative sample, we applied the standard Wald method for deriving an optimal sample size [65]. For a confidence interval of 95%, this resulted in a sample size of 329. As a next step, we made sure that our sample was representative of the population by applying stratified sampling. This implies that if, e.g., sustainability banks represented 1% of all banking institutions in the population, they should also represent 1% of the sample. After establishing these subsets, we drew our sample by indexing the banks of each subset and then used a random number generator to select indices. For the subset of ‘major banks’ (n = 4), all banks were included due to their small number but large outreach capacity (see Figure 1).



We collected publicly available information from these banks on offers for financing clean energy projects. Information came from (1) internet webpages and (2) the most recent annual and sustainability reports. To systematize the information found, we applied qualitative content analysis [66], based on a code plan that was updated as the analysis progressed (‘in vivo’ coding). Using MAXQDA text analysis software, we performed automated screening to gain an overview of the available offers by the coded sequences. In a follow-up manual screening, we sorted the identified investment products given the coded sequences into the following categories:




	(a)

	
No offer to retail customers of products related to clean energy;




	(b)

	
Offers available, but only as a broker to third-party projects and products;




	(c)

	
Offers available, but not focused solely on the national energy transition;




	(d)

	
Investment flow focused on clean energy projects in Germany.









To safeguard intercoding and sorting reliability, we applied a ‘four-eyes-minimum’ principle to both coding and sorting.




3.3. In-Depth Interviews with Financing Experts


Our screening of bank offers allowed us to assess the clarity and transparency, based upon which retail customers are taking first decisions to invest in the clean energy transition. Its results can inform our first research question, related to the availability and form of green finance products available for retail customers. However, the screening did not allow us to investigate the possible reasons for the structure of these offers (research question 2), nor did it allow us to obtain input on (regulatory) means to increase offers or better match supply and demand (research question 3). To address these questions, we led a series of in-depth interviews with three main groups of sector experts: (1) financial institutions, including credit institutions and rating agencies; (2) government and regulatory experts; (3) financial experts from NGOs.



We first established and contacted a pool of investment managers, project finance officers, sustainability managers, relevant regulatory authorities and NGOs active in sustainable finance acting as frontline informants for sustainable investments. We contacted 107 banks to cover a broad spectrum and, in particular, to be able to draw comparisons between banks offering energy transition investment products to retail customers and banks not offering these products to this group. Furthermore, our contacts included 21 banks that distribute financial products to savings banks and cooperative banks as well as environmental organizations, government organizations, professional associations and rating agencies in Germany.



Contact was established via e-mail or an online contact form in April 2021. In total, this led to 12 interviews with sector experts from the abovementioned stakeholder groups (see Table 3 for an overview).



We refer to interviewees by ID numbers designated with ‘I’ for ‘Interviewee’ and a distinguishing number from 1 to 12.



Interviews were conducted via phone and MS—Teams between April and August 2021. The interviews lasted between 25 and 50 min, depending on the interviewee’s availability.



Interviews were recorded and transcribed following [67]. Based upon [66], we performed qualitative content analysis with the help of MAXQDA, a qualitative research software, and grounded theory methodology [68]. The analytical strategy involved a process of re-reading the transcripts and encoding the collected data. Beginning with open coding, we marked the relevant content that was connected to our research question. In subsequent steps, codes were aggregated into categories and sub-categories. The final category system used for extraction consisted of six main categories. Table 4 presents these categories and the underlying codes. In order to avoid subjective coding—which appears to be a major disadvantage of this methodology [69]—memos for the codes were written and the codes were discussed between the authors. Based on the coding, we applied statistical tests to assess the internal consistency of the questions (Cronbach alpha) and pertinence of the answers via a simple consistency check. Both showed good levels of 0.64 and above (see Supplementary Material S1).



The EEG (Erneuerbare-Energien-Gesetz) or Renewable Energy Sources Act is a series of German laws providing a feed-in tariff scheme.





4. Results


4.1. Availability and Structure of Finance Offers


4.1.1. Supply Structure


Results from the screening of publicly available information (bank websites, annual business and sustainability reports) confirm an overall lack of green investment products that focus on small- and medium-sized retail customers. Nearly one quarter (76 or 23%) of the banks sampled did not offer any energy-transition-related investment products. The majority (190 or 59%) only relay or broker energy transition investment products offered by providers of asset management. While 46 or 14% of the banks offer products whose investment flows partly remain in Germany, only 17 (5%) of the banks’ investment products focus solely on the German energy transition. That only 5% of the banks sampled provide opportunities for small and medium investors to participate directly in the national energy transition shows how niche this market remains. The niche, however, is strongly exploited by sustainability banks, with 41% of them offering dedicated investment products.



Based on this overall assessment, Figure 2 illustrates interesting structural differences between the types of banks, highlighting the special role of sustainability banks in providing finance related to the clean energy transition.



Sustainability banks also stand out in terms of providing detailed information to customers. Generally, the information on energy transition investment opportunities for retail customers provided on the websites of banks is mostly fragmented and offers insufficient information on specific investment opportunities. Interviewees I3 and I4 confirm that this implies that retail customers wanting to invest in the energy transition have to actively seek out opportunities. In contrast, sustainability banks address retail customers directly and provide comprehensive information about the details and risks of investment products supporting the clean energy transition.



It appears that banks are reluctant to actively promote energy transition investment opportunities. This is likely due to general caution toward this financial segment. Ref. [70] already found that German banks are reluctant to offer sustainable financial investments—again with the exception of the sustainability banks. Such reluctance was reflected in the limited range of financial products offered. Their screening also showed that savings banks and cooperative banks offered a smaller selection of sustainable financial products to retail customers than sustainability banks did.




4.1.2. Products Promoted


Turning to promoted finance products that allow retail customers to invest in the clean energy transition, investment funds are the most common class of product, offered by 211 of the institutions in our sample (64%). These funds offer purpose-oriented topic-specific investments. A total of 210 banks (64% of the sample) offer ‘green loans’, allowing retail customers to invest in energy renovation projects of the real estate sector. A further 133 of the banks (40%) marketed concessionary loans from the Kreditanstalt für Wiederaufbau (KfW). Other product classes were rare: only six banks (2%) offered green bonds, while another eleven institutions (3%) offered ethical, social or environmental interest rate products. These were generally offered in the form of savings bonds, time deposits or classic savings plans.



Figure 3 presents an overview of the identified financial products and the repartition per type of bank that offers these products. The financial products offered to investors also varied markedly with the type of institution, confirming earlier studies [36].



In summary, investment funds and green loans dominate the green financial market, while products with lower risk profiles such as savings books, savings bonds or time deposits remain niche products (see also [71]). However, these products have the potential to attract further depositors in the future [72].




4.1.3. Offers per Bank Size


In a next step, we analyzed whether the number of financial products offered depended on the size of the banks. For this purpose, we collected the balance sheet totals for each bank in our sample as an indicator for the size of the banks. Figure 4 shows the distribution for banks.



There is no indication that a broader range of financial products for retail customers was offered by larger banks. However, in comparison, sustainability banks offered more financial products. They provided on average three investment products (regardless of category) for retail customers.





4.2. Explanatory Factors for the Existing Offer


To answer our second research question (factors that explain the existing offer of financial products for retail customers), we provided 12 sector experts with our results and asked them to comment in structured interviews. Interestingly, the replies across all of the interviewed groups (financial institutions, NGOs, government experts) aligned strongly. For this, we decided against differentiating between the different groups and rather referred to the individual interviewees.



The experts noted that some financial institutions such as sustainability banks focusing on supporting the local energy transition served as role models (I3, I6 and I7) that raised interest with many retail customers. This could lead to increasing demand by retail customers for sustainable investment products (I1-I12) and drive other financial institutions to invest in these products (I2-I12). Our experts expected a growing number of offers to result from demand-side pressure. Interviewee I12 emphasized that ‘private investors [will] ask for sustainable financial products and this will then […] create a driving force’. Along a similar line, another interviewee affirmed that ‘an increase in offers will be pushed by demand, given that the topic of sustainable finance has raised stronger interest with retail customers’ (I3).



Against this background, we asked experts why the promotion of relevant finance products has remained such a niche market so far. Numerous studies have reported financing as being one of the major challenges to the deployment of low-carbon technologies [4,9] and evidence shows a significant gap in financing low-carbon projects and industries [7]. In contrast, however, our experts (I1, I2, I3, I6, I7 and I12) see finding (attractive) projects as the most significant barrier to increasing capital flows and promoting related products. Even though German retail customers were found to be willing to invest in wind energy and ready to accept financial disadvantages for such projects [42], there is a lack of projects to invest in (I1, I2, I3, I6, I7 and I12). As interviewee (I2) pointed out, ‘there is [no] lack of liquidity, there is a lack of assets’.



As a second factor for low offers, several interviewees (I9, I11 and I12) pointed out that sustainable investments are still little known by or at least less visible to retail customers. Banks and financiers still see institutional investors as the predominant target group when it comes to investment decisions (I3, I5, I6, I8 and I9). This is reflected in the range of products and services offered to institutional investors (I4, I5). Several experts (I1, I2, I3, I6 and I7) confirm efforts to both expand financial products and create new products for a larger customer base. However, most of our experts point out that regulatory changes are needed to support efforts of the private banking sector to expand financial products for retail customers.




4.3. Options to Further Develop the Offers for Sustainable Finance


4.3.1. Data Availability and Transparency in Assessing Financial Products


The complexity of sustainable financial products implies that the reliability of sustainable standards is especially important for investor trust [50]. Achieving retail customers’ acceptance depends on the trustworthiness of energy transition investment details, if past failures on providing transparency [5,41,50] are not to be repeated. According to our experts, the availability and visibility of information and the transparency of financial products offered are key factors in building trust (I3, I4, I8, I9, I11 and I12). Yet, the present criteria used to identify sustainable investments are open to wide interpretation, so that investors do not perceive these standards as trustworthy [50].



Ref. [50] argues that trust can be developed via certifications and transparent ratings of financial products. These findings are mirrored by our experts (I3, I5, I9 and I11), who point out the importance of such tools for retail customers with little financial literacy. However, stricter rating and certification procedures imply higher costs, which are then priced into the financial products (I6, I9 and I10).



Echoing calls in the literature, our interviewees call for clear regulations (I1, I2, I3, I10, I11 and I12) and clear standards for certification and labels (I3, I4, I5, I6, I9, I10 and I11). These calls are backed by studies that suggest that labels for investment products act as a nudge to generate demand [36]. The lack of standardization (I7, I9 and I10) prevents comparisons between different ratings, which in turn highlights the need to harmonize rating methods and disclose their methodologies and underlying data (I9).



Labels that assess the transparency or quality of financial products could also make a decisive contribution to strengthening public confidence. Since labels and certifications are not yet subject to the rigor that banks impose on themselves (I2, I6), experts from both the non-governmental organizations and the financial institutions propose the development of a label for taxonomy-aligned financial products to help reach retail customers (I3, I4, I5, I6, I9, I10 and I11).




4.3.2. Strengthening Investment Advice Services


Both the literature and our expert feedback confirm that there is growing interest in sustainable investments by retail customers (I1, I3, I4, I5, I6, I7 and I11; [31,32]). However, both also agree that financial literacy in Germany is weak (I3, I5, I6, I8, I10 and I11; [51,52]). As interviewee I10 put it, ‘Adding to other barriers there is the problem of insufficient financial education of retail customers, which makes it hard to offer suitable investment products to them. Neither standardized finance monitoring nor support programs to enhance financial literacy exist’. As Refs. [36,44] and [73] report, information deficits lead citizens to misjudge both monetary and non-monetary costs and benefits of the energy transition. Our experts mirror this view, underlining the fact that retail customers are not trained in finance or risk assessment (I3, I5, I6, I8, I10 and I11).



This implies that sound investment advice by financial institutions is central. Regarding this advice, our experts demand transparent, comprehensible and easily accessible information for retail customers (I4, I5, I6, I8, I9, I10, I11 and I12). Clearly, there is a need for stronger regulations on providing this information; our screening shows that, at present, only sustainability banks provide complete and transparent public information to retail customers about their green finance products.




4.3.3. Reducing Investment Risks for Retail Customers


Price and risk are relevant triggers to reorient the financial sector toward a sustainable economy [47,74]. However, investments in renewable energy projects and energy efficiency solutions are still largely perceived as high-risk investment and involving large investment needs [30,35]. This again is in stark opposition to the profile of retail customers. This group is characterized by small budgets and high risk aversion (see [4,50], confirmed by our interview partners I1, I3, I4, I5 and I10). With long amortization periods or high risks involved, many financial products are not suitable for retail customers (I4, I5 and I9), even if investors ‘who are strongly favorable to the energy transition […] would be willing to put all their eggs in one basket’ (I6).



When asked about mitigating measures against the risk barrier, the experts cite broadening the funding base and diversifying the investment risk (I3, I6, I7 and I12). As a further option, de-risking is mentioned. In line with Refs. [41,75], our experts call for additional investment securities (I1, I10) to incite more private investment by retail customers. These guarantees provided by the government or the European Investment Bank (I1, I9) could reduce risk exposures for retail customers and in consequence would further boost this market segment.




4.3.4. Implementation via Strengthened Regulatory Framing


Our experts converge with findings in the literature that the growth in investments in low-carbon energy solutions depends upon long-term policy perspectives and a broad set of financial instruments (I1, I2, I3, I6, I8, I9, I10 and I11; [5,41,57,70,76]) but also upon appropriate regulation [22,25,44,77,78,79]. There is wide consensus in the literature that the lack of a supportive policy framework is the main barrier for retail customers [4,77,80,81].



Our experts saw a need for relevant regulatory inventions in two fields: (i) the strengthening of the EU taxation regulation and linking it to duty disclosures on the underlying real economy assets; (ii) regulatory framing of customer advice via the revised Markets in Financial Instruments Directive (MiFID II).



Regarding (i), the strengthening of the taxation regulation, the experts suggested a broadening of the Taxonomy Regulation (I3, I8, I9 and I11) to extend it to both green and social taxonomies (I4, I6) and to increase its transparency (I3, I5, I6 and I11). This demand for transparency also strongly relates to missing data from the real economy. Experts reported that they lack energy project data that they can use for their own assessments and activities (I3, I4, I8 and I9). To this end, it is recommended that a central (European) database is established that financial market participants could access to derive assessments of financial products (I9).



Turning to (ii), a regulatory framework for customer advice, MiFID II obliges bank advisors to query retail customers’ sustainability preferences in addition to similar questions regarding financial literacy and risk preferences. On this basis, suitable investment products are then recommended. This ‘demand-side activation’ is cautiously welcomed by experts (I3, I4 and I6).



Experts expect that this additional transparency will most likely (1) increase understanding of sustainable finance as well as shift awareness of issues related to the energy transition (I6, I7, I8, I9 and I11), (2) decrease information asymmetry between retail customers and financial intermediaries and (3) facilitate access for retail customers to more climate-friendly investment products (I3, I5, I6, I8, I9 and I11). However, considering the complexity of the codes of conduct and the need for transparent policies, bank advisors will require adequate training (I5, I8), which might be a challenge at short notice (I5, I11).






5. Discussion


5.1. Similarities and Differences with Earlier Findings


Next to the presentation of our results for the German case, this raises the question of their confirmation or contrast to earlier findings in the literature. Table 5 contrasts the results from earlier studies to our findings.



Following up on [25,26,27], who confirmed a research gap regarding case analyses and motives for providing sustainable finance, especially for retail customers, our study contributes to closing this gap. While our results validate many earlier findings, they notably add to the present literature regarding the following points: First, the offer of sustainable finance products does not depend on bank size. Next, rather than missing finance, our findings suggest that the key barrier against engaging with the retail customer segment comes from a combination of (a) transaction costs to develop this market segment and (b) missing transparency on features of clean energy projects that allow for a proper risk assessment and matching to customers’ risk profiles. De-risking via government backup is however only requested by a minority of stakeholders. A larger group favors increasing market transparency via the harmonized provision of information, reporting and standards, as well as labels based on this information.




5.2. Critical Reflection of Methods


As Ref. [27], also citing [82], notes, it is not easy to obtain data on the green finance of banks. To overcome this hurdle, we use publicly provided information on sustainable energy finance provided by the banks themselves as proxy for the available offer. Banks are under increasing pressure from government and retail customers [57] to provide green finance and can in turn be expected to promote their available offers. Whereas our approach will not be rigorous enough to capture all offers in practice, it can serve as an approximation of the minimum amount of offers available to retail customers.



As a next step, we complemented our findings by conducting expert interviews. While the sample of 12 respondents is not fully representative, it includes experts from banks, NGOs and public regulators that are best placed to comment on market offers and potential reasons for this offer. Given the difficulty in obtaining internal business insights due to confidentiality obligations, we sought to identify ‘information-rich cases’ that would allow in-depth analyses [83]. We used a semi-structured interview questionnaire, pre-tested with two sector experts (representatives of a ‘sustainability-oriented’ bank), and chose an exploratory approach to support open-ended discussions with the interviewees. In doing so, our study can help to corroborate studies with a similar design, such as [71] who based their findings on seven interviews.



As in all studies applying interviews, interviewer bias and selection bias in the coding procedure pose a challenge. We tried to minimize these by following a similar semi-structured procedure in all of the interviews and by asking open questions. Selection bias was addressed by involving peer-review in the transcription and coding process, as proposed by [32].



Including the demand side, in our case, small retail customers, would have helped to corroborate findings and bring an additional granularity of information. Obtaining feedback from this group on their perception of green finance offers was not possible due to confidentiality restrictions prevailing in the banking sector. Yet, this is an aspect that could be addressed in follow-up research by analyzing the views of consumers on the use, availability, and challenges of availing or finding green finance and how to best use it in an effective manner.





6. Conclusions


This study analyzed the performance of German banks in offering energy transition investment opportunities to retail customers. Mobilizing private capital for the energy transition is necessary, as system-wide investments are needed that surpass government funding. The banking sector has a key role to play by offering suitable investment products to attract private capital. We investigated the barriers faced by such products, and considered how policy could help to shift private capital flows to clean energy projects. We started by screening 329 institutions, selected to represent the German banking landscape, for relevant information from websites, annual reports and sustainability reporting. We then interviewed 12 industry experts for their views on current sticking points and possible ways to mobilize private assets.



Our screening shows that retail customers seeking to invest in the energy transition will only find opportunities in a niche segment. Publicly available information on products is relatively difficult to obtain, especially for retail customers, and is often vague or ambiguous. Advising retail customers, however, is disproportionately costly compared to the capital invested, especially as this group lacks financial training and tends to be risk-averse. So, while ample private capital exists, little of it is flowing into energy transition investments.



The experts see increasing demand pressure for sustainable financial products to support the energy transition, meaning that, as one interviewee (I2) put it, a ‘revolution from below’ might be unfolding. Three options were identified for steering willing private capital toward the energy transition:



Provide financial products that mitigate risk for investors; offer themed special-purpose funds to make energy transition investments more tangible for both investors and investment advisors.



Support investors via transparent, understandable and comparable information. The transparency and clarity of information on transition investments is expected to influence decision making, so the dissemination of knowledge about renewable energies is a must. In this context, experts made strong reference to the initiatives of the EU concerning the Taxonomy Regulation, as well as the MiFID II Directive.



Undertake the creation of stronger standardization and labeling for financial products, including a transparent rating system applied according to uniform rules.
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Figure 1. Sample banking groups. 
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Figure 2. Offer of clean energy finance: structural difference between banks. 
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Figure 3. Structural difference between banks’ investment products. 
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Figure 4. Distribution of banks by size and average number of investment products. 
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Table 1. Regulatory framework.
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Name

	
Date

	
Legal Status

	
Content






	
European level




	
Markets in Financial Instruments Directive (MiFID) I (2004/39/EC)

	
2004

	
Binding; transposition by EU member states necessary

	
Financial regulation on transparency and related channeling of investment in green finance




	
Updated Markets in Financial Instruments Directive—MiFID II (2014/65/EU)

	
2014;

update 2022

	
Binding; transposition by EU member states necessary

	
Update on transparency regulations; bank advisors are to ask clients about their sustainability preferences and to propose suitable offers




	
Markets in Financial Instruments Regulation—MiFIR (EU) No. 600/2014

	
2018

	
Binding; no transposition necessary

	
Update on transparency regulations; applicable to all EU member states without further transposal




	
Action Plan for Financing Sustainable Growth (COM/2018/097 final)

	
2018

	
Non-binding; strategy document

	
Strategy to mobilize private finance for green investments




	
Regulation on disclosure obligations (EU) 2019/2088

	
2019

	
Binding; no transposition necessary

	
Disclosure obligations to prevent banks from publishing only selected information on a financial product




	
Regulation on low carbon benchmarks (EU) 2019/2089

	
2019

	
Binding; no transposition necessary

	
Low-carbon benchmarks to allow for an assessment of the climate mitigation impacts of the financial products




	
Taxonomy Regulation (EU)) 2020/852

	
2020

	
Binding; no transposition necessary

	
Taxonomy for sustainable investments (to be further specified by delegated acts)




	
Strategy for Financing the Transition to a Sustainable Economy (COM/2021/390 final)

	
2021

	
Non-binding; strategy document

	
Support for SMEs, private investors and the real economy in accessing climate and energy transition financing




	
National level (Germany)




	
Guidance Notice on Dealing with Sustainability Risks (Federal Financial Supervisory Authority)

	
2020

	
Semi-binding; basis in case of legal pursuits

	
Categorization and display of risks related to sustainability investments




	
Guideline on Sustainable Investments

(Federal Financial Supervisory Authority)

	
2021

	
Semi-binding; basis in case of legal pursuits

	
Definition of green investments and related disclosure obligations
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Table 2. Methodology and data.
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	Tier
	Step
	Method
	Material





	1
	Desk review
	Qualitative analysis
	Literature review (Scopus, Web of Science); review of regulatory framework (Oeil database of the European Parliament; website of the Council of the EU; websites of the European Commission)



	2
	Review of bank offers for retail customers
	Quantitative and qualitative analysis
	Sample of 326 banks: website information, sustainability reports, annual reports



	3
	Expert interviews
	Qualitative analysis
	Qualitative interviews with 12 sector experts (banks and finance experts, regulatory institutions, environmental associations)
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Table 3. Interview partners.
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ID

	
Category

	
Occupational Position

	
Date

	
Duration






	
I1

	
FI

	
Head of Marketing and Sales Department

	
21 April

	
00:24:13




	
I2

	
FI

	
Team Leader Energy and Climate

	
21 April

	
00:40:43




	
I3

	
FI

	
Sustainability Manager

	
21 May

	
00:49:07




	
I4

	
FI

	
Sustainability Management Officer

	
21 May

	
00:39:48




	
I5

	
NGO

	
Project and Finance Coordinator—Energy and Climate Protection

	
21 May

	
00:29:07




	
I6

	
FI

	
Head of Asset Management

	
21 June

	
00:36:16




	
I7

	
Senior Expert / Deputy Head of Competence Center Renewable Energies




	
I8

	
FI

	
Analyst / Climate Analytics Consultant

	
21 July

	
00:24:06




	
I9

	
GO

	
Legal Advisor

	
21 July

	
00:49:58




	
I10

	
Sustainable Finance Officer




	
I11

	
NGO

	
Sustainable Finance Officer

	
21 August

	
00:30:07




	
I12

	
FI

	
Head of Infrastructure and Citizen Participation

	
21 August

	
00:43:55








Notes: The category of financial intermediaries ‘FI’s includes credit institutions and rating agencies. ‘GO’: governmental organization; ‘NGO’: non-governmental organization.
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Table 4. Code categories and sub-categories.
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CATEGORY

	
SUB-CATEGORY

	
CODES






	
SUPPLY

	
Status Quo

	
Focus energy transition




	
Focus private investors




	
Focus institutional investors




	
Financial Products

	
Financing side




	
Investment side




	
Competition

	
Competition




	
Cooperation




	
Prognosis

	
Development




	
Future investment products




	
Chances




	
Challenges




	
DEMAND

	
Status Quo

	
Demand focus energy transition




	
Financial Literacy

	
Assessment




	
Measures for improvement




	
Investment Behavior

	
Demand investment behavior




	
Prognosis

	
Development




	
Chances




	
Challenges




	
DATA AVAILABILITY

	
Status Quo

	
Market data




	
Certifications

	
Chances




	
Challenges




	
Policy Demands

	
Setting standards




	
Overcoming information overload




	
Rating Agencies

	
Ratings




	
Rating challenges




	
FINANCIAL MARKET

	
Monetary Policy

	
Low interest rate policy




	
Status quo




	
Challenges




	
Margin




	
Pricing risk




	
REAL ECONOMY

	
Clean Energy Projects

	
Asset information




	
Policy Demands

	
Setting standards




	
Creating incentives




	
RISK

	
Educational Work

	




	
Returns

	




	
Investment Product

	
Funds




	
Bonds




	
Savings products




	
Crowd investing




	
Risk sharing




	
EU POLICY FRAMEWORK

	
European Taxonomy

	
Chances




	
Challenges




	
MiFID

	
Chances




	
Challenges




	
Policy Demands

	
Stricter legal requirements




	
Lowering legal requirements




	
Creating transparency




	
Obligatory Taxonomy Regulation




	
NATIONAL POLICY

	
Status Quo

	




	
Funding Policy

	
Role of the KfW




	
Policy Demands

	
Offering state funds




	
Offering state guarantees




	
Granting tax advantages




	
Reducing bureaucracy




	
Creating legal requirements




	
Reducing the EEG levy




	
Improving tenant electricity








Note: the KfW (Kreditanstalt für Wiederaufbau) is a German state-owned investment and development bank.
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Table 5. Contrast between the literature results and case findings.
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Issue/Result

	
Addressed in the Literature

	
Confirmed in Present Case Study (Yes/No/Partly)

	
Means of Verification






	
Bank offers and underlying reasons




	
Growth of investments depends on broad set of sustainable finance products

	
[5,41,57,70,76]

	
Yes

	
I1, I2, I3, I6, I8, I9, I10 and I11




	
Sustainable finance is a niche market

	
[58,71]

	
Yes

	
Survey; I1, I2, I3, I6, I7, I8 and I12




	
Institutional investors are the key focus of bank activities in sustainable finance

	
[23,24,27]

	
Yes

	
I3, I5, I6, I8 and I9




	
Bank size is a determinant for offering sustainable finance

	
-/-

	
No

	
Survey




	
Sustainability banks play a special role for providing sustainable finance

	
[4,11,12]

	
Yes

	
Survey; I3, I4, I6, I7




	
Low-risk finance products that match the risk profile of retail customers remain a niche product

	
[36,71,72]

	
Yes

	
Survey




	
Banks shy away from providing tailored sustainable finance products to retail customers due to reasons of low budgets, low financial literacy and high risk aversion

	
[4,50,70]

	
Yes

	
I4, I5, I6, I8, I9, I10, I11 and I12




	
Mobilizing private finance is a major challenge to the deployment of low-carbon technologies

	
[4,7,9,42]

	
No

	
I1, I2, I3, I6, I7 and I12




	
Information to assess the risk of clean energy projects is a key barrier to setting up sustainable finance products for retail customers

	
-/-

	
Yes

	
I1, I2, I3, I6, I7 and I12




	
Regulatory aspects; options for market development




	
Present and past rules for transparency are not sufficient to install trust

	
[5,41,50]

	
Yes

	
I3, I4 I8, I9, I11 and I12




	
Clearer standards and labels are needed

	
[36]

	
Yes

	
I3, I5, I9 and I11




	
Markets will be developed via a demand pull for sustainable finance products

	
[50,51]

	
Yes

	
I1, I3, I4, I5, I6, I7 and I11




	
De-risking is needed to unlock sustainable finance products for retail customers

	
[41,51]

	
Partly

	
Only I1, I10
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