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SUMMARY

The launch of the Digital Euro (European CBDC) is prompt 
to induce Spanish depositors to shift part of their funds into 
this digital currency. This movement will represent a deposit 
(liability) outflow from banks that will influence the average 
funding costs of Spanish commercial banks. The study pri-
marily analyzes the adoption rate of Spanish depositors in var-
ious scenarios in order to estimate the total amount of Digital 
Euro converted. We considered factors such as Digital Euro 
remuneration, deposit remuneration, ease of use, distrust in 
the banking system, existing e-payment users, and privacy, 
integrating insights from global CBDC implementations and 
structured interviews with experts in the Spanish banking sec-
tor. In response to this outflow, banks will likely respond in 
three different ways: using excess liquidity, issuing bonds or 
increasing deposit remuneration. We quantified the increase 
in funding costs in each scenario and the results suggest that 
although the funding cost effects will be relatively small, Span-
ish banks should strategically respond to potential shifts in 
deposit dynamics as the Digital Euro evolves, considering 
various scenarios and their implications for the banking sector.
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RESUMEN 

El lanzamiento del Euro Digital (CBDC Europea) proba-
blemente inducirá a los depositantes españoles a transferir 
parte de sus fondos a esta moneda digital. Este movimiento 
representará una reducción de los depósitos (pasivos) en 
los bancos, lo cual influirá en los costos promedio de finan-
ciamiento de los bancos comerciales españoles. El estudio 
se centra principalmente en analizar la tasa de adopción de 
los depositantes españoles en diversos escenarios, con el 
objetivo de estimar la cantidad total de Euros Digitales con-
vertidos. Hemos considerado factores como la remunera-
ción del Euro Digital, la remuneración de los depósitos, la 
facilidad de uso, la desconfianza en el sistema bancario, los 
usuarios existentes de pagos electrónicos y la privacidad. 
Esto incluye la integración de perspectivas de implementa-
ciones globales de CBDC y entrevistas estructuradas con 
expertos en el sector bancario español. Ante esta disminu-
ción de fondos, es probable que los bancos respondan de 
tres maneras distintas: utilizando liquidez excedente, emi-
tiendo bonos o aumentando la remuneración de los depósi-
tos. Hemos cuantificado el incremento en los costos de fi-
nanciación en cada escenario y los resultados sugieren 
que, aunque los efectos en los costos de financiación serán 
relativamente pequeños, los bancos españoles deberían 
responder estratégicamente a posibles cambios en la diná-
mica de depósitos a medida que el Euro Digital evoluciona. 
Es importante considerar diversos escenarios y sus implica-
ciones para el sector bancario.

Clasificación JEL: E51, E52, G21.
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PALABRAS CLAVE

CBDC, tasa de adopción, costes de financiación, euro di-
gital, límite de tenencia del euro digital, huida de depósitos.

1. Introduction 

In the current landscape of global finance, the potential launch of Central 
Bank Digital Currencies (CBDCs) has emerged, reshaping the characteristics 
of monetary transactions and financial systems. This research goes into the 
Digital Euro, a CBDC initiative pushed by the European Central Bank (ECB), 
aiming to provide a digital alternative to physical cash within the Eurozone. 

The introduction of the Digital Euro, carries implications for the com-
mercial banking sector in the form of increased funding costs. Therefore, 
this project aims to assess the potential impact of the implementation of the 
Digital Euro on the Spanish banks’ funding costs. Our investigation will 
focus on determining the scale of the deposit outflows and the banks’ possible 
funding alternatives to cover up the deposit loss to eventually determine the 
funding costs increase. 

Our evaluation will be conducted through the formulation of multiple 
models, aiming to estimate several key variables. These include:

1)	Potential Digital Euro adoption rate of Spanish depositors.
2)	Amount of deposits per person that would be converted into Digital 

Euros.
3)	Amount of Spanish deposits converted into Digital Euros (expressed 

as a proportion).
4)	Change in funding costs given the deposit outflow for three alterna-

tive funding sources.

By acquiring precise values for each of these variables, we intend to 
estimate the collective impact on the average increase in funding costs of 
the Spanish banking system. 

Therefore, we want to highlight that throughout the analysis there are 
two types of data: actual values of variables found in existing literature or 
databases and values that constitute our own assumptions and estimates, 
which have been validated with experts during interviews. 

Firstly, to provide an estimate of the potential deposit outflows (i.e. 
deposits converted into digital euros), we developed a model (Figure 1) 
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with the main variables being: the amount of persons adopting the Digital 
Euro, and the average Digital Euros held per person.

Figure 1. Simplification of the model (# as for number of units, X as for 
multiplication).

To estimate the potential willingness to adopt of Spanish depositors, 
we conducted an analysis of existing Central Bank Digital Currency 
(CBDC) implementations worldwide, to determine the most relevant varia-
bles impacting the adoption rate in each previous case studied. After identi-
fying a long list of variables, we leveraged our interview to filter and adapt 
the variables to the Spanish banking sector resulting in a short list that 
shaped the adoption rate calculation model: Digital Euro remuneration rate, 
deposit remuneration rate, easiness to use, distrust on the banking system, 
existing e payments users, and privacy. 

The model aims to obtain the adoption rate by assigning weights to 
each variable and multiplying them by their respective rate of completion. 
The completion rate has been assessed by taking the current value of each 
variable and comparing it against their respective feasibility interval. 

To compute the average amount of Digital Euro converted per person, 
we have proposed 3 scenarios: low (500€), mid (2000€) and high (3000€). We 
also assumed that depositors will convert the 100% of the holding limit. Thus 
giving us 3 different possible scenarios for Digital Euros held per person. 

Continuing, we multiplied depositors by the average amount converted 
per depositor to obtain the total amount of Digital Euros converted (i.e. de-
posit outflow). All of this with the sole purpose of computing the % of de-
posit outflow in the Spanish banking system for each holding limit. None-
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theless, this work, following a contingent approach, focuses mainly on 
evaluating the impact in the worst-case scenario with the highest holding 
limit, 3000€.  

Following this, we leveraged ECB and Banco Central de España data 
to extract the average funding structure of Spanish banks (Table 3), and 
their respective funding costs. Then, with the percentage of deposit outflow, 
we have estimated the potential increase in funding costs. This increase has 
been computed by, first estimating the amount of funding that will be need 
to be covered due to outflow, and second proposing 3 different potential 
funding alternatives, with different costs mix, to cover the deposits lost:

1)	Using excess liquidity/reducing the balance sheet: In which the % 
reduction of the deposits is subtracted from the percentage repre-
senting the deposits, and afterwards a reweighting is conducted to 
know the new percentages each founding source has.

2)	Getting new funds in the capital market through bonds: In 
which the % reduction of the deposits is covered by 5-7 years matu-
rity bonds and taking into account an additional 2% spread.

3)	Increased deposit remuneration and capital market funding 
combined: In which the increase of deposit remuneration incentiv-
izes some deposits to stay reducing the outflow amount, and the 
amount of deposits lost is covered by the same bonds as case 2.

2. Analysis of previous use cases and key variable identification

Recently, there has been an increase in global interest in digital curren-
cies which according to the BIS show us that 86% of central banks are ac-
tively exploring Central Bank Digital Currencies (CBDCs), leading to di-
verse pilot tests and launches worldwide. Some of these cases that we 
analyzed are the Bahamas Sand Dollar, Nigeria’s eNaira, the Chinese eCNY, 
out of which we could find common features, outcomes, and variables that 
affect each project’s success on its launch.

The main goal of these projects was to modernize financial systems, 
enhance transaction efficiency, promote financial inclusion, and simplify 
cross-border transactions while reducing informality through traceability. In 
addition, common design features included the use of a two-tier system, 
integrating blockchain or distributed ledger technology for security and 
transparency, and exploring alternative models such as single-tier retail or 
intermediated/two-tiered CBDCs.

Even though adoption challenges are prevalent and adoption is slow 
mainly due to factors such as limited use cases, slow uptake, easiness to use, 
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the trust on the banking system and privacy issues, promising potential is 
evident, particularly in CBDCs like China’s e-CNY and France-Switzer-
land’s Digital Euro project, which have secure and efficient settlement ca-
pabilities with a cautious exploration approach. The most important factors 
that determined the success of the analyzed countries are the ones we even-
tually use in our model shown in Table 1.

Estimation total deposit outflow

To perform the deposit substitution estimation we have defined a mod-
el that allowed us to have a clear roadmap to reach the amount of deposits 
converted to Digital Euros. On one side by computing the number of depos-
itors that will decide to hold Digital Euros and on the other side, by estimat-
ing the amount converted per depositor, in order to obtain the total amount 
of deposits converted (Figure 1).

Number of depositors that will hold Digital Euro (Adoption Rate)

This paper focuses on estimating the adoption rate of the Digital Euro 
at launch, crucial for understanding the number of adopters and the convert-
ed Digital Euro amount. A dedicated model, informed by key performance 
indicators and insights from prior use cases, emphasizes variables like Dig-
ital Euro and deposit remuneration, ease of use, distrust in the banking sys-
tem, existing e-payment users, and privacy. Each variable is assigned 
weights, measurement methods, and defined intervals for analysis, contributing 
to a comprehensive understanding of anticipated adoption dynamics.
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Table 1. Values assigned to the variables affecting the Adoption Rate.

Determining the adoption factors for the Digital Euro involves consid-
ering key variables which are shown in our final model (Table 1). Remuner-
ation, onboarding, ease of use, and existing e-payment users carry signifi-
cant weight in influencing the adoption rate. Conversely, trust in the banking 
system and privacy have lower importance. The analysis accounts for po-
tential changes in Digital Euro remuneration, introducing a new variable for 
deposit remuneration, and assesses ease of use through the percentage of 
digital banking users. Distrust in the banking system is quantified based on 
a trust index score. Existing e-payment users amount to nearly 10 million, 
reflecting over 25% daily FinTech tool usage among depositors. Privacy 
considerations are based on meeting established requirements, mirroring 
the approach for onboarding. This condensed analysis provides valuable 
insights into the factors shaping Digital Euro adoption.

After the thorough analysis of each variable and calculating a weighted 
average out of this model, we obtain the effect on the adoption rate, which 
will be 32.29% upon launch, meaning that almost a third of the depositors 
in Spain will adopt the Digital Euro when it is launched, which amounts to 
almost 12.5 million individuals the commercial banks will have to support 
in the transition to the Digital Euro.

This number is highly sensitive to potential changes in the interest rate 
at which the Digital Euro is remunerated and at the rate at which deposits 
are remunerated, these are two topics still under discussion with high volatility 
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and highly on the world economic situation that could alter the results of the 
analysis.

Average amount of Digital Euro held per person

After having the amount of Digital Euro users, and in order to compute 
the amount of deposits converted, we had to determine the amount of Digi-
tal Euro that would be converted per user. This value is highly linked to the 
use case that wants to be achieved by the ECB when launching the Digital 
Euro (e.g. the substitutive of cash, an international payment method, etc.), 
and consequently, the holding limit that will be set for individual users.

Therefore, we decided to proceed by analyzing three possible scenari-
os considering the following holding limits: 

•	Low: Having the Digital Euro as a form of “pocket-cash” with a low-
er holding limit, it’s assumed that users would convert the entirety of 
their Digital Euro holdings up to this limit.

•	Mid: Aiming to align with the EU standard literature, a limit of 2,000€ 
is proposed, correlating with the Spanish net monthly salary. This con-
servative approach, although unlikely for citizens to surpass their sal-
ary in conversions, is employed to assess worst-case possibilities.

•	High: Reflecting the Eurosystem’s agreed limit of 3,000€, considered 
high by Spanish standards, this scenario is included for comprehen-
sive analysis.

For each holding limit there is a different outcome in terms of % of 
household deposits as seen in Table 2 in which we can see that, in a worst-
case scenario, where the highest limit is considered, the percentage of 
household deposits substituted is 5.57%, just 4.64% above the “pock-
et-cash” scenario. This poses a minimal threat to the Spanish banking sys-
tem, with manageable consequences on the banks’ cost structure, as further 
elaborated in the analysis.

Table 2. Three Scenarios based on Holding Limits.
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Estimation of the funding cost impact

This study analyzes the potential changes in funding costs of the Span-
ish banking sector, focusing on the “HIGH” scenario, where the highest 
household deposit limit (3000€) is assumed to be converted into digital cur-
rency at the ECB. Our goal is to assess how funding costs may vary based 
on potential financing options for banks. The analysis centers on the aver-
age funding structure and costs for Spanish banks, exploring how different 
financing alternatives could impact overall funding costs. The initial distri-
bution of funding sources is illustrated below, with data taken from the Ban-
co de España and ECB reports:

Table 3. Initial distribution of funding sources in Spanish Commercial 
banks and corresponding int. rate.

Evaluation of alternative financing sources

We’ll explore how banks might respond to a decrease in household 
deposits through three alternatives:
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1)	Reducing Balance Sheet/Using Excess Liquidity: Banks may 
shrink their balance sheets by the lost deposit amount. This entails 
revenue loss from deposits and client margin. Additionally, there’s 
the impact of lost remuneration from depositing excess liquidity in 
the ECB. This approach is contingent on sustainable liquidity buff-
ers.

2)	Capital Market Funding: Seeking funds from capital markets is 
another option. However, the average cost of bonds is higher than 
deposit costs, resulting in increased expenses. Moreover, with a 
higher adoption rate, securing funds becomes pricier due to in-
creased scarcity and investor demand.

3)	Increasing Deposit Remuneration and Capital Market Funding: 
Banks might raise deposit remuneration to retain clients, coupled 
with obtaining funds from capital markets. This dual strategy im-
pacts funding costs, considering both the switch of funds and the 
increase in remuneration.

Each alternative has implications for the financial landscape, and the 
analysis will reveal the varying impacts on funding costs for the banks.

Conservative Scenario Approach

Having exposed the three different scenarios and their potential impact 
on the bank’s funding costs to have a broader view, we now focus on our 
main objective of the project: see how the average funding costs change 
using Table 3, which shows the distribution of funding sources and their 
respective costs.

The total deposit outflow calculated (5.57%) represents a value of 
3.29% of the total funding sources of the Spanish commercial banks if 
standardizing it. As a result, after the deposit outflow the proportion of De-
posits as a funding source decreases to 55.71%, and the commercial banks 
have to recover the outflow of funding sources.

To conduct our analysis, we have considered 3 possible reactions from 
banks:

Case 1 - Using excess liquidity/ reducing balance sheet

Reaction: In this response scenario, banks might utilize liquidity re-
serves stored at the Central Bank to offset the entire outflow of depos-
its. This action would result in a reduced balance sheet and an oppor-
tunity cost in lost interest remuneration from depositing their funds in 
the ECB.
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Effect on funding costs: As a direct consequence, the use of reserves 
alters the distribution of funding sources, and the average interest rate 
rises to 4.976%, a 0.05% increase from the initial rate.

Table 4. Effect on funding costs - Using excess liquidity.

Associated risks and objectives that should be accounted in further studies:

In considering the opportunity cost effect, it’s noteworthy that the ex-
cess reserves banks deposit at the Central Bank (4% remuneration) and po-
tential lost revenues from clients (e.g., credit card commissions) are factors 
outside the study’s scope, which primarily focuses on costs.

Factors affecting this strategy include changes in regulations and the 
macroeconomic environment, influencing banks’ liquidity buffer preferences. 
However, the negligible amount of capital to be substituted makes significant 
changes in risk preferences unlikely to impact this option significantly.

Furthermore, the strategy of using reserves may lead to less absolute 
remuneration of deposits. With clients holding smaller deposits, banks will 
need to remunerate these accounts less in absolute terms, a consideration, 
especially in periods of high interest rates.

Case 2 - Get funding from capital markets

Reaction: Given the regulatory implications and the possible effects 
it would have on the Net Stable Funding Ratio (NSFR), we discard 
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the option that banks will substitute deposit outflow with interbanks 
funding and assume they will make use of capital markets. In particu-
lar, we consider a scenario where there would be the issuance of 5-7 
year senior unsecured bonds at an average cost of funding of 5.2%.
Effect on funding source distribution and cost: In terms of funding 
distribution, this would translate to an additional 2.84% assigned to 
New Bonds issued with an interest of 5.2%. Overall, this would lead 
to an average interest of 4.05%, 0.07 percentage points above the 
original state.

Table 5. Effect on funding costs - Issuing bonds.

Associated risks and objectives that should be accounted in further studies:

In a crisis scenario, where deposits might be less remunerated, there 
could be a surge in Digital Euro adoption, necessitating banks to issue more 
bonds. This occurs in a context of source scarcity, potentially leading to 
higher bond interest rates.

This situation aligns with the earlier point about reduced absolute re-
muneration for deposits. Additionally, there could be divergence in the cost 
of bonds or the choice of financing instruments, potentially becoming more 
expensive due to increased spread.

Even though for the analysis conducted we have mainly focused on 
describing the worst case scenario corresponding to the high holding limit, 
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we want to summarize the possible outcomes given the three different sce-
narios, as well as the three possible reactions of the commercial banks’ men-
tioned above.

Table 6. Summary of results (in interest %) of funding cost.

As you can see in Table 6, the cost of funding for commercial banks 
increases as the holding limit becomes higher. The intuition is that, the high-
er the holding limit, more deposits will be substituted into Digital Euro, and 
therefore the banks will have to cover a larger portion of outflows with more 
expensive funding sources.

Furthermore, regardless of the holding limit assigned for individuals, 
the proposed combined response of “Increased deposit remuneration and 
partial financing in capital markets” is the most expensive, representing the 
highest increase in interest. Thus leading the banks to not consider this as a 
viable option as the effect on funding costs would be severe and it would 
erode the banks’ bottom line.

The second most expensive option would be to issue bonds to cover the 
deposit outflow. This will also be dependent on the ECB monetary policy 
and in a potential Crisis scenario, where the interest rate at which the bond 
would be emitted could be further stressed. 

Therefore, to minimize the funding cost impact, banks should respond 
by using the excess liquidity to cover the deposit outflow, since it would be 
the cheapest option across all holding limits. 
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Table 7. Summary of results (in interest %) of the increase in funding cost.

Nevertheless, as mentioned before, it is important to assess the poten-
tial opportunity cost in terms of lost revenue, coming from the interest earnt 
from the Central Bank for depositing the excess of reserves there, as well as 
the potential loss of clients. Also, liquidity buffers might be affected and 
trigger regulatory concerns, especially in less favorable macroeconomic 
conditions. However, this assessment is outside the scope of our project, 
which focuses only on the impact on the cost side. 

Finally, it is worth mentioning that raising money in the capital mar-
kets in an environment where the ECB is providing special quantitative 
easing instruments to commercial banks, could also be a reasonable option. 
This would lower the risk to potential tougher regulatory scrutiny and help 
avoid the loss of revenue caused by using excess liquidity at a not much 
higher cost.

3. Conclusions

Central Bank Digital Currencies (CBDCs) mark a pivotal step in the evo-
lution of monetary systems, offering a digital counterpart to traditional nation-
al currency and very impacting positively by advancing in the matters of digi-
tization of payments, financial inclusion, reduced transaction costs, enhanced 
monetary policy, regulatory oversight, innovation and currency stability. 

The European Central Bank’s (ECB) introduction of the Digital Euro 
aims to address these objectives while simultaneously distancing itself from 
existing private solutions, such as stablecoins. However, the advent of CBDCs 
introduces a set of challenges and risks affecting various stakeholders, in-
cluding consumers, merchants, distributors, and public bodies.

When scrutinizing the risks associated with Spanish commercial banks, 
we conservatively consider a worst-case scenario where the holding limit 
will be set at 3,000€, where results suggest that the effect on funding costs is 
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anticipated to be small, with a maximum increase of 0.547% in interest com-
pared to the pre-launch scenario. Furthermore, in scenarios where the Digital 
Euro functions primarily as “digital pocket cash” or if the adoption rate falls 
below expectations due to exogenous factors, the impact on funding costs 
will remain even more negligible (i.e. a minimal increase of 0.009%).

Our conclusions recommend that banks strategically cover deposit 
outflows with excess liquidities for optimal cost-effectiveness. However, 
it’s crucial to consider opportunity costs in each bank’s response, especial-
ly regarding excess liquidity, as this could impact our conclusions. Despite 
the early stage of the Digital Euro’s development, our flexible model adds 
value by adapting to changes in foundational data, allowing exploration of 
scenarios beyond the project’s scope, such as crises or shifts in banks’ risk 
preferences.

We provide a broad view of the Spanish banking industry, but a de-
tailed examination of specific banks is needed. Considering the industry’s 
consolidation after the financial crisis, the impact on individual banks may 
be minimal. Additionally, our analysis assumes uniform responses, but dif-
ferent approaches by each bank

The Digital Euro’s success depends on the ECB effectively motivating 
Payment Service Providers (PSPs) for higher adoption. Additionally, the 
ECB’s unconventional monetary actions, potentially injecting more liquidi-
ty into commercial banks, could reshape the landscape, influencing our 
funding cost analysis.

In summary, Central Bank Digital Currencies (CBDCs), like the Digi-
tal Euro, will change how we handle money and are going to influence 
commercial banks’ business models. Our study focused on Spanish banks 
and found that, despite potential challenges, the impact in terms of increase 
on their funding costs is likely going to be minor. We look forward to see the 
material effects of these innovations in the subsequent implementation 
phase and we remain expectant to see how the results of our analysis could 
change subject to European Central Bank’s specific decisions on the design 
and implementation and the individual response of commercial banks.
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