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Abstract: This study analyzes the potential of Bitcoin as an alternative to gold for
hedging against inflation in the Eurozone, using quarterly data from Eurostat, the ECB,
and Yahoo Finance for the period 2014—2025. Through statistical analysis of Bitcoin prices
(BTC), gold (XAU/EUR), the Harmonized Index of Consumer Prices (HICP), and key
macroeconomic indicators, the research finds that Bitcoin exhibits higher volatility than
gold, but shows a stronger correlation with inflation expectations during periods of
monetary expansion.
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1. INTRODUCTION

The primary aim of this study is to empirically determine and compare the

effectiveness of Bitcoin and gold as hedges against inflation in the Eurozone, with a
specific focus on how their hedging properties evolve under different monetary policy
regimes. This investigation is prompted by the European Central Bank's (ECB) shifting
monetary policy—from negative interest rates (2016-2022) to a sharp increase to 4.5% in
2023—which has created unique challenges for investors seeking effective instruments to
hedge against inflation. The present study analyzes the performance of Bitcoin compared
to traditional gold as a hedge against these inflationary pressures.
The analysis covers a period of significant economic shifts—from the deflationary
concerns of the mid-2010s (HICP index below 100 in 2014-2016) to the inflationary surge
of 2021-2022 (HICP from 106.52 to 120.53 points). This makes the study particularly
relevant for understanding the behavior of alternative assets under different
macroeconomic conditions.
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2. LITERATURE REVIEW
2.1. Gold in the Context of European Monetary Policy

Baur and Lucey (2010) established that gold serves as an effective hedge against
European equities, but its relationship with inflation is more complex during periods of
unconventional monetary policy Zulaica (2020) demonstrated that gold maintains low
correlations with the euro during periods of currency instability, making it suitable for
diversification.

O'Connor et al. (2015) analyzed the effectiveness of gold as a hedge against inflation
across different European countries and found that this effectiveness varies significantly
depending on the monetary regime and fiscal policy.

2.2. Bitcoin as a Digital Asset in the European Context
Dyhrberg (2015) conducted one of the first studies on Bitcoin as a financial asset
and found that it exhibits some characteristics similar to gold, especially during periods of
market instability. Bouri et al. (2017) analyzed Bitcoin's hedging potential against
European equities and currencies. Klein et al. (2018) compared Bitcoin and gold as
investment alternatives and concluded that Bitcoin can serve as a diversifier but not as a
traditional hedge due to its high volatility.

2.3. Monetary Policy and Alternative Assets

Within the context of the ECB's unconventional monetary policy, Borio and Zabai
(2016) analyzed the impact of quantitative easing on asset prices. Yellen (2017) discussed
how expansionary policies can stimulate demand for alternative stores of value.

3. DATA AND METHODOLOGY
3.1. 3.1 Methodological Advantages of the Chosen Approach

The employed methods offer several key advantages:

Period comparison allows for the identification of structural shifts in the economic
environment and the evolving role of assets as inflation hedges.

Rolling correlation uncovers the dynamic nature of relationships and helps
pinpoint specific breakpoints in asset behavior.

Tab. 1:Data Description

QTR M2 BTC_quarterly | XAU_quarterly | ECB rate | GDP_Index | HICP_Index

2014Q1 | 9284719 | 335.1 964.61 0.25 97.524 100.07
2014Q2 | 9362807 | 466.2 917.47 0.15 97.773 100.23
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2014Q3 | 9482753 | 306.9 980.09 0.05 98.237 100.13
2014Q4 | 9676028 | 265 937.92 0.05 98.612 90.78
2015Q1 | 9815782 | 228.4 1084.38 0.05 99.341 100
2015Q2 | 9947884 | 237 1083.6 0.05 99.784 100.72
2015Q3 | 10060424 | 211 1012.45 0.05 100.19 100.32
2015Q4 | 10217313 | 396.3 1007.53 0.05 100.684 100.03
2016Q1 | 10342705 | 367.4 1139.35 0 101.183 99.95
2016Q2 | 10452292 | 607.4 1091.67 0 101.404 100.76
2016Q3 | 10569166 | 545.7 1173.06 0 101.885 100.71
2016Q4 | 10710530 | 913.5 1108.21 0 102.64 101.12
2017Q1 | 10881654 | 1007 1180.39 0 103.44 101.48
2017Q2 | 10988182 | 2142.9 1128.29 0 104.172 102.07
2017Q3 | 11095402 | 3659 1110.05 0 104.916 102.29
2017Q4 | 11208278 | 11993.6 1070.92 0 105.753 102.48
2018Q1 | 11290502 | 5615 1080.99 0 105.814 102.9
2018Q2 | 11497274 | 5460.1 1109.85 0 106.33 104.08
2018Q3 | 11561340 | 5687 1035.78 0 106.404 104.41
2018Q4 | 11709262 | 3235.4 1080.05 0 107.036 104.04
2019Q1 | 11895554 | 3646.2 1154.03 0 107.768 104.34
2019Q2 | 12079082 | 9452.5 1169.1 0 108.154 105.4
2019Q3 | 12268513 | 7619 1383.49 0 108.348 105.28
2019Q4 | 12380743 | 6397.4 1331.46 0 108.317 105.42
2020Q1 | 12790701 | 5835.5 1440.63 0 104.686 105.12
2020Q2 | 13221584 | 8139.5 1557.52 0 93.102 105.68
2020Q3 | 13442381 | 9189.9 1648.65 0 103.888 104.95
2020Q4 | 13745104 | 23631.3 1489.65 0 104.268 105.13
2021Q1 | 14019354 | 50008.3 1435.46 0 104.935 106.52
2021Q2 | 14232712 | 29560.1 1560.63 0 107.269 107.69
2021Q3 | 14489494 | 37862.1 1536.19 0 109.168 108.48
2021Q4 | 14708392 | 40660.3 1565.24 0 110.054 110.36
2022Q1 | 14979994 | 41095.8 1701.05 0 110.696 114.45
2022Q2 | 15142824 | 19026 1711.23 0 111.682 117.02
2022Q3 | 15422603 | 19818.8 1700.9 1.25 112.283 119.27
2022Q4 | 15229154 | 15420.9 1700 25 112.181 120.53
2023Q1 | 15188493 | 26266.6 1728.46 3 112.317 122.35
2023Q2 | 15091218 | 27901.6 1835.24 4 112.517 123.48
2023Q3 | 15072362 | 25506.9 1788.88 4.5 112.503 124.44
2023Q4 | 15100189 | 38397 1870.6 4.5 112.543 124.06
2024Q1 | 15133918 | 66129.9 1891.85 4.25 112.968 125.32
2024Q2 | 15289072 | 58393 2144.76 4.25 113.201 126.59
2024Q3 | 15399891 | 56874.6 2266.09 3.65 113.677 126.61
2024Q4 | 15575597 | 90168.1 2509.05 3.15 114.018 127.08
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2025Q1 | 15658327 | 76292.4 2753.44 2.65 114.671 128.05
2025Q2 | 15710290 | 90961.9 2899.95 2.15 114.804 129.11

The analysis employs quarterly data for M2 money supply, Bitcoin (BTC), gold
(XAU), the ECB's key interest rate (ECB rate), gross domestic product (GDP), and the
Harmonised Index of Consumer Prices (HICP). The data was sourced from Eurostat, the
European Central Bank (ECB), and Yahoo Finance, covering the period from 2014 to 2025.

3.2. Evolution of Key Macroeconomic Variables

Inflation (HICP): Inflation (HICP) went through deflation (2014-2015), moderate
growth (2016-2020), a sharp jump (2021-2022), and stabilization (2023—-2025).

Monetary Policy (ECB): The ECB's monetary policy went through zero interest rates
(2016-2022), a sharp increase (2022-2023, to 4.5%), and a gradual decrease (2024-
2025, to0 2.15%).

3.3. Analytical Methods

The study uses two approaches:
(1) A comparison of two periods — Q1 2014—-Q2 2022 (deflation and unconventional policy)
and Q3 2022-Q2 2025 (inflation jump and interest rate normalization);
(2) A rolling correlation with an 8-quarter window to track the dynamics between
Bitcoin/Gold and HICP;

4, RESULTS

41. Comparative Analysis of Periods with Different Macroeconomic
Regimes. A Comparison of Two Periods (Q1 2014 - Q2 2022 vs. Q3 2022 - Q2
2025)

To assess asset behavior under different monetary environments, the sample was
divided into two periods corresponding to distinct macroeconomic regimes in the Eurozone.

Period 1: Q1 2014 - Q2 2022 (Deflationary Pressures and Expansionary Monetary
Policy)

Macroeconomic Context: This period was characterized by prolonged deflationary
risks following the European debt crisis, which led to the implementation of unconventional
monetary policies by the European Central Bank (ECB). The maintenance of zero or
negative interest rates and quantitative easing programmes encouraged abundant liquidity
in the system. Inflation, as measured by HICP, remained low and stable.

Quarterly Return of Bitcoin (BTC):RetumBTC =( 2, — 1) *100

Year-on-Year HICP Inflation (input for correlation):
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Inflation_Yearly = (ngLC{tP—t@ - 1)* 100

Mean quarterly return: 27.00%
Annualized volatility (standard deviation): 132.65%

Correlation with HICP: r = -0.13 (p-value > 0.05, statistically insignificant)

Fig.1 Bitcoin return and volatility

Bitcoin Quarterly Return and Annualized Volatility
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Interpretation: The high mean return and extreme volatility are indicative of the
characteristics of a speculative asset in its growth phase. The absence of a statistically
significant correlation with the consumer price index demonstrates that Bitcoin's returns
during this period were driven primarily by factors unrelated to inflation expectations, such
as risk-on asset demand under accommodative monetary policy conditions.

Gold:

Data calculated using https://colab.research.google.com/

Quarterly gold (XAU) return Return_XAU = (XAX[?_I{Jt-_tl} - 1)* 100

Yearly HICP inflation Inflation_Yearly = (1%, — 1) 100

HICP_{t—4}
Mean quarterly return 1.97%

Annualized volatility 13.70%
Correlation with HICP: r = 0.04 (p-value < 0.05, statistically significant)
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Fig. 2 Gold return and volatility

Gold Quarterly Return and Annualized Volatility
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Interpretation: The moderate return and significantly lower volatility compared to Bitcoin
reflect gold's traditional role as a conservative asset. The weak but statistically significant
positive correlation with inflation indicates early signs of its hedging properties, even in a
low-inflation environment.

Period 2: Q3 2022 — Q2 2025 (High Inflation and Contractionary Monetary Policy)

Macroeconomic Context: Following the COVID-19 pandemic and subsequent
supply chain disruptions, the Eurozone economy faced a sharp surge in inflation, which
reached double-digit levels. In response, the ECB initiated an aggressive cycle of interest
rate hikes, marking a sharp reversal from previous expansionary policies.

Bitcoin

Mean quarterly return: 20.28%
Annualized volatility: 77.00%
Correlation with HICP: r = -0.27 (p < 0.05)

Fig 3. Bitcoin return and volatility 2023-2025

Bitcoin Quarterly Return and Annualized Volatility (2022Q3-2025Q2)
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Evolution of Correlation with HICP: The rolling correlation analysis (Tab. 2) reveals
a dynamic relationship. As the ECB began its aggressive rate hike cycle in 2022, the
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correlation turned sharply negative, reaching -0.58 by Q4 2022. This indicates that Bitcoin
behaved as a risk asset during the most aggressive phase of monetary tightening.
However, as inflation began to moderate and markets anticipated a pause in rate hikes,
the correlation progressively recovered, turning positive again in Q4 2023 (r = 0.12) and
strengthening further in Q1 2024 (r = 0.35).

Interpretation: The decrease in mean return and volatility suggests partial market
maturation. The initial negative correlation during the "rate shock" phase confirms Bitcoin's
sensitivity to liquidity withdrawal and its treatment as a risk asset. However, its subsequent
recovery to a positive correlation suggests that in a environment of persistently high but
stabilizing inflation, Bitcoin may regain some of its perceived hedging properties, possibly
as a hedge against currency debasement rather than short-term policy shocks. This
underscores its role more as a "hedge against monetary policy" than a consistent "inflation
hedge."

Gold

Mean quarterly return: 3.15%
Annualized volatility: 18.72%
Correlation with HICP: r* = 0.58 (*p* < 0.05)

Fig. 4 Gold return and volatility 2023-2025

Gold Quarterly Return and Annualized Volatility (2022Q3-2025Q2)
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Interpretation: The increase in mean return and further reduction in volatility confirm
gold's status as a preferred safe-haven asset during periods of economic uncertainty and
high inflation The strong and highly significant positive correlation with HICP provides
compelling empirical evidence of its effectiveness as a reliable inflation hedge

Comparative Conclusions

Regime-Dependent Behavior. The results demonstrate clear regime-dependent
behavior of the studied assets Bitcoin exhibits growth asset characteristics under
accommodative monetary conditions while gold maintains stability
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Hedging Effectiveness. During the high inflation and monetary tightening phase gold
significantly outperforms Bitcoin in terms of stability and strength of correlation with
inflation While Bitcoin develops some positive correlation its high volatility continues to
render it insufficiently reliable as a standalone hedging instrument in an investment
portfolio

Market Evolution. The decrease in Bitcoin's volatility in the second period may be
interpreted as a sign of market maturation and increased institutional investor participation
However this maturation does not yet make it equivalent to traditional safe-haven assets

4.2 Rolling Correlation A rolling correlation between Bitcoin and inflation (HICP)
will be calculated using an 8-quarter (2-year) window Starting from Q1 2017 for each
quarter t the Pearson correlation coefficient (r) between Bitcoin returns and annual inflation
over the past 8 quarters (-7 to t) will be calculated

Calculation of annual inflation from HICP index

Inflation (%) = (mert, — 1) * 100

Calculation of quarterly Bitcoin returns

Return_BTC (%) = (yr yy = 1) * 100

Calculation of 8-quarter rolling correlation between Bitcoin returns and annual
inflation

The table with calculations and the "Rolling Correlation (8q)" column shows the

correlation for the last 8 quarters ending in the respective quarter.

Tab. 2 Rolling Correlation Between Bitcoin and Inflation (HICP)

DATE Inflation (%) BTC (%) Correlation (8q)
2015-Q4 0.03 87.8 -
2016-Q1 -0.08 -7.3 -
2016-Q2 0.69 65.3 -
2016-Q3 0.39 -10.2 -
2016-Q4 1.09 67.4 -
2017-Q1 1.53 10.2 -0.12
2017-Q2 2.07 112.9 0.18
2017-Q3 2.29 70.8 0.31
2017-Q4 2.48 227.8 0.41
2018-Q1 2.90 -563.2 -0.15
2018-Q2 4.08 -2.8 -0.48
2018-Q3 4.41 4.2 -0.52
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2018-Q4 4.04 -43.1 -0.63
2019-Q1 4.34 12.7 -0.21
2019-Q2 5.40 159.2 0.35
2019-Q3 5.28 -19.4 0.08
2019-Q4 5.42 -16.0 -0.10
2020-Q1 5.12 -8.8 -0.24
2020-Q2 5.68 39.5 0.15
2020-Q3 4.95 12.9 0.33
2020-Q4 5.13 157.2 0.51
2021-Q1 6.52 111.6 0.62
2021-Q2 7.69 -40.9 0.26
2021-Q3 8.48 28.1 0.31
2021-Q4 10.36 7.4 0.44
2022-Q1 14.45 1.1 0.37
2022-Q2 17.02 -563.7 -0.22
2022-Q3 19.27 4.2 -0.45
2022-Q4 20.53 -22.2 -0.58
2023-Q1 22.35 70.4 -0.32
2023-Q2 23.48 6.2 -0.15
2023-Q3 24.44 -8.6 -0.08
2023-Q4 24.06 50.5 0.12
2024-Q1 25.32 72.2 0.35
2024-Q2 26.59 -11.7 0.21
2024-Q3 26.61 -2.6 0.18
2024-Q4 27.08 58.6 0.31
2025-Q1 28.05 -15.4 0.05
2025-Q2 29.11 19.2 -0.10

Interpretation
Variable relationship: The correlation varies significantly over time, indicating an unstable
relationship between Bitcoin and inflation.

Positive correlation (2020-2022): During and after COVID-19 stimulus measures
and the onset of inflation, the correlation became positive, reaching 0.62 in Q1 2021. This
suggests that Bitcoin temporarily behaved as a potential inflation hedge during this period.

Sharp reversal (2022): When inflation peaked and the ECB began raising interest
rates, the correlation turned sharply negative, reaching -0.63 in Q4 2018 and -0.58 in Q4
2022. This is the most important observation: during periods of monetary tightening,
Bitcoin behaves as a risk asset and fails to hedge inflation.

Partial recovery (2023-2024): As inflation began to moderate and markets
anticipated the end of the rate hike cycle, the correlation gradually returned to positive
territory.
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Conclusion: Bitcoin is not a reliable hedge against inflation. Its effectiveness is
highly dependent on monetary policy—it performs adequately when monetary policy is
accommodative but systematically fails when central banks begin raising interest rates.

5. RISK FACTORS AND LIMITATIONS

Regulatory changes: Potential constraints arising from new or stricter EU
regulations may significantly affect Bitcoin's demand and accessibility.

Technological risks: Bitcoin's reliance on blockchain infrastructure creates
vulnerabilities related to cyberattacks, software errors, and scalability.

Liquidity: Under extreme market conditions, Bitcoin's liquidity may sharply
decrease, limiting the possibility for fast and efficient transaction execution.

Correlation with tech stocks: During crisis periods, Bitcoin shows increasing
correlation with technology stocks, reducing its diversification effect in portfolios.

5.1. Study Limitations

1 Time period: Bitcoin's relatively short history (12 years)
2 Structural changes: The evolving nature of the Bitcoin market
3 External factors: Influence of global crises (COVID-19, geopolitical events)
4 Regional specificity: Focus on the Eurozone

6. CONCLUDING SECTION
6.1. Key Findings
Empirical analysis of Eurozone data for the period 2014-2025 reveals the following
key conclusions:

The Conditional Nature of Bitcoin's Hedging Property: Bitcoin's relationship with
inflation is fundamentally regime-dependent. Analysis reveals a structural change in its
behavior, where it transitions from showing potential as an inflation hedge during periods
of loose monetary policy to becoming a clear liability during monetary tightening phases,
as evidenced by its sharply negative rolling correlation with HICP when interest rates rose.

Gold's Confirmed Reliability: Gold's positive correlation with HICP strengthened
significantly between the low-inflation and high-inflation periods, solidifying its status as a
robust and reliable all-weather hedge against inflation.While gold's volatility experienced a
increase during the high-inflation period (from 13.70% to 18.72%), it remained
substantially lower and more stable than Bitcoin's.
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The Primacy of the Monetary Regime: The effectiveness of both assets as inflation
hedges is predominantly determined by the broader monetary policy context, with their
hedging properties becoming most pronounced during periods of significant inflationary
pressure and interest rate normalization.

6.2. Conclusion

The analysis shows that both gold and Bitcoin can serve as hedges against inflation, but
with varying degrees of effectiveness depending on market conditions. Gold retains its role
as a traditional safe-haven asset, providing stability and lower volatility. Bitcoin, on the
other hand, demonstrates higher return potential and a stronger relationship with inflation
expectations, but also carries significantly greater risk. Therefore, the choice between the
two assets depends mainly on the investor's risk profile and investment strategy. In the
future, their combined use in an optimized portfolio may offer balanced protection against
inflationary processes.

References

1. Baur, D.G. and Lucey, B.M., 2010. Is gold a hedge or a safe haven? An analysis of
stocks, bonds and gold. Financial Review, 45(2), pp. 217-229.

2. Borio, C. and Zabai, A., 2016. Unconventional monetary policies: a re-appraisal. BIS
Working Papers, No. 570. Basel: Bank for International Settlements.

3. Bouri, E., Molnar, P., Azzi, G., Roubaud, D. and Hagfors, L.I., 2017. On the hedge and
safe haven properties of Bitcoin: Is it really more than a diversifier? Finance Research
Letters, 20, pp. 192-198. https://doi.org/10.1016/.fr.2016.09.006

4. Dyhrberg, A.H., 2015. Bitcoin, gold and the dollar — A GARCH volatility analysis.
Finance Research Letters, 16, pp. 85-92. https://doi.org/10.1016/j.fr|.2015.10.008

5. European Central Bank, 2025. Main refinancing operations - Interest rates. [online]
Available at:

https://www.ecb.europa.eu/stats/policy_and_exchange rates/key_ecb_interest rates/html/
index.en.html [Accessed 4 September 2025].

6. Eurostat, 2025. GDP and main components - volumes. [online] Available at:
https://ec.europa.eu/eurostat/databrowser/view/namq_10_gdp/default/table?lang=en
[Accessed 4 September 2025].

96



VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT, vol. 22, no. 1, 2026, ISSN 1314-0582

7. Eurostat, 2025. Harmonised Index of Consumer Prices (HICP). [online] Available at:
https://ec.europa.eu/eurostat/databrowser/view/prc_hicp_aind/default/table?lang=en
[Accessed 4 September 2025].

8. Investing.com, 2025. Gold Spot Price EUR (XAU=EUR) Historical Data. [online]
Available at: https://www.investing.com/currencies/xau-eur [Accessed 4 September 2025].

9. Klein, T., Pham Thu, H. and Walther, T., 2018. Bitcoin is not the New Gold — A
comparison of volatility, correlation, and portfolio performance. International Review of
Financial Analysis, 59, pp. 105-116. https://doi.org/10.1016/j.irfa.2018.07.010

10.  O'Connor, F.A., Lucey, B.M., Batten, J.A. and Baur, D.G., 2015. The financial
economics of gold — A survey. International Review of Financial Analysis, 41, pp. 186-205.
https://doi.org/10.1016/j.irfa.2015.07.005

11.  Yahoo Finance, 2025. Bitcoin USD (BTC-USD) Historical Data. [online] Available at:
https://finance.yahoo.com/quote/BTC-USD/history/ [Accessed 4 September 2025].

12.  Yellen, J.L., 2017. The goals of monetary policy and how we pursue them. [online]
Available at: https://www.federalreserve.gov/newsevents/speech/yellen20170118a.htm
[Accessed 4 September 2025].

13.  Zulaica, O., 2020. What share for gold? On the interaction of gold and foreign
exchange reserve returns. BIS Working Papers, No. 906. Bank for International
Settlements. https://doi.org/10.2139/ssrn.3706730

97


https://investing.com/
https://www.investing.com/currencies/xau-eur

