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Abstract: This paper sets out to explore whether Bitcoin can be considered as a globally accepted
asset that has a resemblance to gold, which is widely considered to be the safest choice. An integrated
overview of the empirical findings generated by the nascent but increasingly proliferating literature
concerning the nexus between Bitcoin and gold is provided. The majority of evidence reveals that
Bitcoin has a long way to go before it acquires the same characteristics as the safe-haven asset of gold.
Overall, Bitcoin is found to be an efficient hedge against oil and stock market indices, but to a lesser
extent than gold. Bitcoin presents low or negative correlations or an asymmetric non-linear linkage
with gold. Despite sharing some common features with traditional assets, Bitcoin is found to be a
good hedging asset in portfolios with gold. Moreover, evidence reveals that gold is a better and more
stable safe-haven investment than Bitcoin.

Keywords: Bitcoin; gold; cryptocurrency; survey; nexus

1. Introduction

Digital currencies have been innovative forms of liquidity that have caused increasing concern
among investors and central authorities and heated debates among academics. Digital currency is a
form of currency that is available in digital or electronic form while not in physical form. To be more
precise, such currencies are digital goods with the three functions of money (means of transactions,
store of value and unit of account) and are introduced by companies (Gans and Halaburda 2015).
Related to that, but not identical, is the concept of cryptocurrency. A cryptocurrency is defined as a
digital or virtual currency secured by cryptography, which is far from vulnerable to counterfeit or
double-spending. Moreover, it is not dependent on national borders, monetary authorities, sovereigns,
or fiats (Maese et al. 2016). Bitcoin was the first cryptocurrency launched and has emerged as the
principal candidate for replacing legal central bank money and providing a useful alternative in
liquid forms.

Recent research has emphasized whether or not Bitcoin can serve as money (Ammous 2018),
and whether it could be better characterized as a commodity (similar to gold) or as a fiat money similar
to the dollar (Selgin 2015; Dyhrberg 2016a, 2016b; Baur et al. 2018). Moreover, studies about the liquidity
and tradability of cryptocurrencies (Wei 2018; Kyriazis and Prassa 2019) and efficiency characteristics
(Fischer et al. 2019) have been conducted. Emphasis has also been put on academic research about the
volatility of digital currencies (Beneki et al. 2019; Kyriazis et al. 2019; Fassas et al. 2020). It should be
noted that integrated surveys on cryptocurrency characteristics have also taken place (Corbet et al. 2019;
Kyriazis 2019a, 2019b; Fang et al. 2020) in a similar mentality to that of Papadamou et al. (2019, 2020).
Nevertheless, the demystification of the complex character of digital currencies remains difficult.

The exploration of the nexus among assets of primary importance has been of great interest and lies
at the center of the research agenda in recent academic studies about cryptocurrencies. Revealing the
nexus among digital currencies and traditional assets is the key to accurately estimating the potential
risks and benefits and diversifying or hedging capabilities of virtual forms of liquidity. This study
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aims to extend earlier research by providing an integrated overview of academic findings examining
the linkages of digital currencies with gold, which is the most outstanding value-preserving asset.

Gold constitutes one of the most malleable, dense, conductive, non-destructive, brilliant,
and beautiful of metals (O’Connor et al. 2015). These unique features render its intrinsic value
almost impossible to alter as time passes and has enabled it to be accepted worldwide as the
most representative hedge or safe haven against volatility in alternative assets. According to
Baur and Lucey (2010), hedges are financial assets with no correlation or negative correlation with
alternative assets. Additionally, when assets act as hedges during extreme economic conditions,
they are considered to be safe havens.

In contrast, Bitcoin is a highly decentralized digital currency that carries an almost non-existent
intrinsic value. It is considered to be a highly speculative means of investment and an extremely
innovative form of payment. Bitcoin is an online communication protocol that enables the use of a virtual
currency, including for electronic payments. Digital currencies exhibit some special characteristics
that have rendered them highly popular, such as their pseudonymous character, low costs, and high
speed in transactions that have led to serious discussions about digitalization of the financial system
(Bohme et al. 2015).

This paper adds to existing research by providing a bird’s-eye view on the existing linkages
between the highly traditional asset of gold, which is especially popular during crises, with Bitcoin,
which constitutes the most popular investment used for speculation, mainly during booming periods
but also under more normal economic conditions. An integrated overview is laid out of empirical
findings of the twenty-two academic studies concerning the intriguing nexus between Bitcoin and
gold. The motivation of this paper is to provide a roadmap so as to better understand whether
Bitcoin could act as a global asset like gold that would serve as a unit of measurement, a means for
conducting transactions, or a preserver of value just as gold has successfully done over many centuries.
Answers about this hot topic will cast light on the future of the financial sector and economies in
a national but also a worldwide level and could form the basis of an outstanding spur in relevant
academic research.

The remainder of this study is structured as follows. Section 2 presents relevant academic work
that provides evidence of significant similarities between Bitcoin and gold. Section 3 lays out the studies
that led to mixed results or found a weak or neutral linkage between the two assets. Section 4 analyzes
the papers that reveal a very weak or negative connection between Bitcoin and gold and suggest that
Bitcoin is far from being characterized as a safe haven similar to gold. Section 5 provides the economic
underpinnings of this research, conducts an analysis of the outcomes, and provides a conclusion.
Table A1 presents the basic features of all twenty-two studies under scrutiny. Figures A1-A9 provide
statistics about citations and special features of the papers investigated.

2. Studies Revealing a High Resemblance between Bitcoin and Gold Assets

Current relevant literature breaks down into studies that investigate the linkage between
Bitcoin and gold and lead to different conclusions about the nexus of Bitcoin and gold. The first
strand purports to confirm the existence of strong similarities concerning hedging and safe-haven
properties and capacities of acting as a medium of exchange, store of value and a unit of
account. Academic papers by Dyhrberg (2016b); Selmi et al. (2018); Shahzad et al. (2019b)
and Bouoiyour et al. (2019) display significant evidence of common features between these two
highly popular but seemingly different assets. More specifically, Dyhrberg (2016a) employs
Generalized Autoregressive Conditional Heteroskedasticity (GARCH) methodologies in order to
conduct estimations. Intriguingly, specifications focusing on quantile estimations are employed by
Selmi et al. (2018) and Shahzad et al. (2019b). Panagiotidis et al. (2018) employ Least Absolute
Shrinkage and Selection Operator (LASSO) methodologies for the purpose of their estimations.
Somewhat surprisingly, Markov-switching copulas and alternative risk regimes are adopted by
Bouoiyour et al. (2019).
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To be more precise, Dyhrberg (2016b) provides similar findings about the nexus of Bitcoin with
gold. The asymmetric power ARCH is adopted in this study and the time period spanned is the same
as in Dyhrberg (2016a). Evidence reveals that Bitcoin constitutes an efficient hedger against traditional
investment choices, such as the Financial Times Stock Exchange Group (FISE) index. Furthermore,
it can be employed as a hedger against the US dollar in the short-term. Conclusions support the notion
that Bitcoin is useful for hedging purposes in portfolios and leads to overall lower risk. This gives
credence to those who support that Bitcoin presents significantly similar features with gold.

By their own perspective, Selmi et al. (2018) employ a quantile-on-quantile regression specification
in order to address the question of whether Bitcoin or gold can act as a better diversifier, hedger or
safe haven against fluctuations in oil prices. The period examined covers from 13 September 2011
to 29 August 2017. Empirical results document that both Bitcoin and gold exhibit relevant hedging
abilities against fluctuations in oil market values. Nevertheless, these capabilities vary across time
according to whether Bitcoin or gold markets are flourishing or stressed. The same counts for oil
markets. It is concluded that Bitcoin and gold constitute safe investment decisions during turbulent
eras. Similar findings are extracted by the conditional value-at-risk methodology. When it comes
to Shahzad et al. (2019b), they look into whether the safe-haven properties of Bitcoin are stronger
compared to those of gold, stock markets and commodities in general. It should be noted that—based
on a cross-quantilogram approach—a new definition about weak and strong safe-haven characteristics
is provided. The period investigated spans from 19 July 2010 up to 22 February 2018. Based on
econometric outcomes, it can be seen that both Bitcoin and gold constitute weak safe havens regarding
the world stock market index, while gold is the only safe haven as concerns developed stock markets
and carries the same ability in emerging stock markets. On the other hand, Bitcoin forms a weak
safe-haven asset against Chinese stock indices. These findings are confirmed by rolling-window
methodologies. Furthermore, evidence reveals that the safe-haven capacities of Bitcoin and gold are
not stable over time or across alternative stock market indices.

Panagiotidis et al. (2018), by employing a Least Absolute Shrinkage and Selection Operator
(LASSO) methodology, argue that Bitcoin is positively and strongly affected by gold. Moreover,
the findings reveal that oil, exchange rates and interest rates trigger positive impacts on Bitcoin.
On the contrary, it is supported that uncertainty reduces Bitcoin returns. Furthermore, information
demands leads to the expected outcomes while stock markets provide mixed results. In another
vein, Bouoiyour et al. (2019) employ a dynamic Markov-switching copula methodology and two risk
scenarios for the purposes of testing the complementarity or substitutability between Bitcoin and gold.
The scenarios cover low-risk and high-risk regimes. The period investigated starts from 18 July 2010
and ends at 31 March 2018. Econometric outcomes reveal that a positive and powerful correlation
between Bitcoin and gold returns is present so these are likely to be complementary. It is found that
gold exhibits diversifying benefits for investors in digital assets but Bitcoin is more capable of efficiently
transferring value.

3. Studies Providing Evidence of Mixed Results, Weak or Neutral Nexus between Bitcoin
and Gold

In order to elaborate on the arguments put forward by authors that have been led to findings
about mixed, weak or very weak results, we dwell on the academic papers of Dyhrberg (2016a);
Wu et al. (2019); Kang et al. (2019) and Gajardo et al. (2018). It should be emphasized that academic
work revealing such impacts is totally dependent on GARCH specifications, whether this consists of
the conventional GARCH methodology or more advanced models, such as multifractal asymmetric
detrended cross-correlation models. An exception is the study of Panagiotidis et al. (2019) that employ
Vector Autoregressive (VAR) and Factor Augmented VAR (FAVAR) models for estimations.

Thereby, Dyhrberg (2016a) investigates whether Bitcoin exhibits similar hedging capabilities
with gold and if it is appropriate to be used as a medium of exchange. The asymmetric Generalized
Autoregressive Conditional Heteroskedasticity (GARCH) specification is adopted for estimations and
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the period under scrutiny covers from 19 July 2010 to 22 May 2015. According to the econometric results
derived, Bitcoin can serve as a hedging asset and is mainly suitable for economic units that do not seek
for risky investments. To be more precise, Bitcoin exhibits low convergence to the long-run equilibrium
as well as clustering phenomena concerning volatility. Moreover, high persistence in volatility is
detected, which is similar to what is valid about gold. The demand factor for Bitcoin as a medium of
exchange is found to be more influential on Bitcoin prices than shocks. Overall, Bitcoin is found to
be a relatively safe asset and could be classified as being somewhere between gold and the US dollar
as concerns their medium of exchange until the pure store of value scale of positive characteristics.
Moreover, Wu et al. (2019) investigate the hedging and safe-haven capabilities of Bitcoin and gold by
employing Generalized Autoregressive Conditional Heteroskedasticity (GARCH) specifications and
quantile regression schemes with dummy variables. Estimations take place concerning the period from
2 February 2012 until 31 December 2018. Findings reveal that neither of these two investment assets
proves to be a satisfactory hedger against economic policy uncertainty. Moreover, evidence indicates
that Bitcoin is more influenced by uncertainty at both lower and higher quantiles whereas gold remains
stable with smaller hedge and safe haven coefficients. It should be noted that both of these assets can
be useful as weak hedgers and weak safe havens against economic uncertainty regardless of whether
markets are in upwards or downwards trends. Therefore, they are found to be appropriate for hedging
in investment portfolios.

Furthermore, by another perspective, Kang et al. (2019) investigate the diversification and hedging
capacities of gold in comparison to those of Bitcoin. The methodologies of Dynamic Conditional
Correlation (DCC) and wavelet coherence are used in order to conduct estimations. The period
examined covers from 26 July 2010 until 25 October 2017. Empirical outcomes reveal that the bubble
behaviour of gold prices can partly be employed in order to hedge against the bubble behaviour in
Bitcoin market values. To be more precise, volatility persistence, causal nexus and alterations across
alternative phases are detected as regards gold futures prices and Bitcoin. The closest linkage is traced
at a frequency band of 8-16 weeks and during the period from 2012 up to 2015. Contagion between
Bitcoin and gold is found to be more intense during the European sovereign debt crisis.

When it comes to more advanced specifications of GARCH methodologies, the academic
work of Henriques and Sadorsky (2018); Pal and Mitra (2019) and Gajardo et al. (2018) constitute
representative studies.

In their paper, Henriques and Sadorsky (2018) adopt dynamic conditional correlation (DCC),
asymmetric DCC (ADCC) and generalized orthogonal Generalized Autoregressive Heteroskedasticity
(GO-GARCH) specifications in order to examine the outcomes of replacing gold in a portfolio with
Bitcoin. Minimum-variance equity portfolios and both long and short positions are investigated.
Data span the period from 4 January 2011 to 31 October 2017. Empirical findings provide evidence that
risk-averse investors will be willing to suffer a high performance fee for switching from a portfolio
with gold to a portfolio with Bitcoin. It is supported that Bitcoin instead of gold in an investment
portfolio could lead to higher risk-adjusted return. In a somewhat similar vein, Pal and Mitra (2019) use
conditional volatility estimates of different GARCH methodologies in order to compare optimal hedge
ratios between Bitcoin and other financial assets. The period under scrutiny starts from 3 January
2011 and ends at 19 February 2018. Econometric results reveal that the Generalized Orthogonal
GARCH (GO-GARCH) specification presents maximum hedging effectiveness. It is supported that
1 US dollar long of Bitcoin could be hedged with 70 cents short of gold. Overall, it is argued that
gold provides a better hedge against Bitcoin. By their own perspective, Gajardo et al. (2018) explore
the cross-correlations between Bitcoin and traditional assets of primary importance, including gold.
In order to conduct estimations, the multifractal asymmetric detrended cross-correlation analysis
(MF-DCCA) methodology has been adopted. Examination takes place concerning the period from
13 September 2005 to 25 August 2017. Econometric results provide evidence that multifractality exists
in each of the cross-correlations studied, no matter whether gold, crude oil or the Dow Jones Industrial
Average (DJIA) index is under scrutiny alongside Bitcoin. Furthermore, asymmetry is detected in
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the cross-correlation exponents under alternative trends of each of the traditional financial assets.
The findings reveal that Bitcoin does not behave like any other currency. It should be noted that
Bitcoin exhibits greater multifractal spectra on its correlation with gold than what other assets present.
Overall, Bitcoin is confirmed to be tightly connected with gold but is not suitable to be classified among
conventional assets in terms of investment characteristics.

Moreover, Panagiotidis et al. (2019) look into the effects of shocks stemming from factors such as
stock market returns, currency values, gold and oil returns, the Federal Reserve’s and the European
Central Bank’s rates and internet trends on Bitcoin returns. The methodologies they employ constitute
a range of VAR and FAVAR schemes. Econometric outcomes provide evidence that shocks to gold
positively influence Bitcoin returns, but these findings are not stable over different horizons. Moreover,
Bitcoin is revealed to react to oil and stock market shocks as well as to shocks in the foreign exchange
markets and the macroeconomy but not so intensely as in the former.

4. Studies Presenting Outcomes against Bitcoin Sharing Similar Characteristics with Gold

Literature about the linkage between Bitcoin and gold also breaks down into a third strand of
literature that is comprised by studies focusing on the positive and significant nexus among this highly
innovative and this highly traditional global assets.

It should be emphasized that a considerable portion of the relative papers employ GARCH
specifications in order to study the nexus and characteristics of Bitcoin and gold. More specifically,
Baur et al. (2018); Al-Khazali et al. (2018); Klein et al. (2018); Jin et al. (2019) and
Symitsi and Chalvatzis (2019) use conventional or advanced GARCH specifications for the purposes
of their studies. Arguably, Baur et al. (2018) replicate and extend the analysis of Dyhrberg (2016a)
by employing the same sample and econometric methodologies. GARCH and Expenential GARCH
specifications are adopted. Outcomes reveal that Bitcoin does not present many similarities with gold
neither with fiat money such as the US dollar. This is documented by the differences as concerns
the risk-return features, the volatility process and correlation characteristics between Bitcoin and the
other assets. Therefore, Bitcoin cannot be categorized as a financial asset that is similar to traditional
and well-established means of payments and investments. Furthermore, Al-Khazali et al. (2018)
investigated how positive and negative macroeconomic news surprises stemming from large advanced
economies influence the returns and volatility of gold and Bitcoin prices. The period examined spans
19 July 2010 until 7 February 2017. GARCH and Exponential GARCH (EGARCH) specifications are
employed for estimations. Evidence indicates the existence of an asymmetric effect and that gold
exhibits different characteristics to Bitcoin. To be more precise, gold returns and volatility react to
surprises and abide by the safe-haven role of gold, while Bitcoin is influenced by surprises to a
lesser extent.

When it comes to Klein et al. (2018), they investigate whether or not Bitcoin presents a large
number of similarities with gold. In order to make the comparison, they look into the conditional
variance properties of these assets and alternative ones for detecting if different structures appear.
The asymmetric power ARCH (APARCH) and the Fractionally Integrated APARCH (FIAPARCH)
specifications have been adopted for estimations. Furthermore, a BEKK-GARCH framework is
employed in order to estimate time-varying conditional correlations. Estimations take place about
the 1 July 2011 to 31 December 2017 period. Based on econometric outcomes, it can be observed that
Bitcoin and gold present almost completely different characteristics as financial assets and exhibit
a different linkages with equity markets. Even though Bitcoin shares some common features with
gold and silver regarding their volatility dynamics, there is no evidence that it can act as an efficient
safe-haven in investment portfolios. In terms of higher precision, Bitcoin is found to lead to overall
lower portfolio returns when included in a portfolio and stock indices are under distress. This comes
to contrast with the clear-cut hedging abilities of gold.

Furthermore, Jin et al. (2019) focus their research on investigating whether Bitcoin, gold or crude
oil provides better information concerning the volatility of market values of a system consisting of
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these hedging assets. The multifractal detrended cross-correlation analysis (MF- DCCA) framework,
alongside multivariate GARCH (MV-GARCH) specifications and information share (IS) analysis,
is employed. The period under investigation starts at 10 May 2013 and ends at 7 September 2018.
Empirical findings document the obvious existence of multifractality in the cross-correlations between
Bitcoin, gold and crude oil. Additionally, there is evidence that Bitcoin is more easily influenced
by instability in the prices of gold and crude oil. This is the reason why Bitcoin is found to receive
significant spillovers from these markets. Emphasis should be put in that the linkage between Bitcoin
and gold in the form of dynamic correlations is nearly negative during the entire period under scrutiny.
Overall, gold is found to be a more important determinant than Bitcoin regarding hedging abilities and
that information about gold exerts more influence on Bitcoin than the other way around. Generally,
it is argued that gold makes a better hedger during stressed times than Bitcoin.

By their own perspective, Symitsi and Chalvatzis (2019) explore by which manner various portfolios
consisting of a range of traditional assets are influenced by the inclusion of Bitcoin. Equally weighted
portfolios, as well as global minimum-variance portfolios with or without constraints and portfolios
with historical and DCC covariance forecasts, are adopted. Moreover, various performance measures
are employed for the purposes of investigations. The findings reveal that portfolios that are made of
gold, currencies and stocks benefit from adding Bitcoin among its constituents. Therefore, higher profits
with no indication of higher risk are presented in alternatively constructed and measured investment
portfolios. Bitcoin is found to exhibit low correlation with gold and other assets and its high
volatility is not adequate for counterbalancing the beneficial reduction in risk it brings about in each
portfolio considered.

Moreover, empirical research has been conducted by employing alternative but also innovative
specifications, such as: the multifractal detrended fluctuation analysis, Autoregressive Distributed Lag
models and quantile estimations, structural vector autoregressive schemes, Principal Components
LASSO (PC-LASSQO), the general supremum Augmented Dickey Fuller (GSADF) test, Flexible Least
Squares (FLS), and the Conditional Diversification Benefit (CDB) measure.

In their study, Al-Yahyaee et al. (2018) employ the multifractal detrended fluctuation analysis
(MF-DFA) approach by Kantelhardt et al. (2002) and the Hurst exponent in order to estimate whether
Bitcoin presents higher market efficiency than gold, stock and currency value markets. The period
under scrutiny covers from 18 July 2010 until 31 October 2017. The findings support the notion that the
Bitcoin market is less efficient than the gold market and the least efficient among the markets examined
in general. Thereby, higher speculation opportunities exist when investing in Bitcoin than when gold
is preferred by investors. Long-memory features and the presence of multifractality give credence to
this conclusion. Bouri et al. (2018) study whether gold and aggregate commodity prices can serve as
predicting factors about Bitcoin prices and thereby lead to higher profit for investors. The advanced
and quantile Autoregressive Distributed Lag (ARDL) models are employed in order to uncover if
non-linear, asymmetric or quantile effects take place from gold and overall commodities to Bitcoin
prices. The data under examination are about the 17 July 2010-2 February 2017 period. Empirical
results provide evidence towards gold being able to influence the behaviour of Bitcoin market values.
Emphasis is given in that Bitcoin and gold present an asymmetric, non-linear nexus that is not the same
across quantiles. The complex nature of this relation suggests that non-conventional cointegration
methodologies better explain long-run linkages between Bitcoin and gold. Moreover, it is argued that
the differences between them are more obvious in extreme cases, that is lower or upper quantiles.
Moreover, Das et al. (2019) investigate the intensity of the hedging and safe-haven capacities of Bitcoin
in relation to the corresponding abilities of gold. Econometric estimations take place by employing
GARCH schemes and quantile regressions. The period under scrutiny spans from 20 July 2010 until
20 June 2019. The framework of analysis is centered on determining which asset is more appropriate
for hedging against crude oil volatility (OVX) and structural crude oil shocks where structural vector
autoregressive (SVAR) analysis has been applied. Evidence supports that Bitcoin does not constitute
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the best hedger against such shocks. More specifically, Bitcoin exhibits better abilities than gold as
concerns hedging OVX but is an inferior safe haven than gold in extreme conditions.

Panagiotidis et al. (2020) employ principal component-guided sparce regression (PC-LASSO)
methodologies in order to investigate the significance of fourty-one potential covariates of Bitcoin
returns during the period 2010-2018. Moreover, the GSADF test for bubbles by Phillips et al. (2015) and
the FLS models by Kalaba and Tesfatsion (1989) are adopted. The findings indicate that commodities
such as gold are not influential on Bitcoin returns. It is revealed that economic policy uncertainty;,
stock market volatility and government bond yields affect Bitcoin. So does the foreign exchange market
but to a lesser extent. Moreover, bubble behaviour is detected in the Bitcoin market. In their study,
Shahzad et al. (2019a) conducted comparisons between Bitcoin and gold as regards their hedging
and safe-haven characteristics against the G7 stock markets. The CDB measure depending on the
threshold probability by Christoffersen et al. (2018) is employed in terms of the expected shortfall for
probabilities. Data span the period from 20 July 2010 to 31 December 2018. Econometric outcomes
bring about stronger results concerning the hedging and safe-haven properties of gold as this is found
to be influential against the G7 stock markets. When it comes to Bitcoin, evidence mainly indicates
that it is efficient against the Canadian stock index. Overall, it can be supported that dissimilarities
concerning the hedging capabilities of Bitcoin and gold are noteworthy. This happens because gold
is an effective hedger against a much larger spectrum of countries (France, Germany, Italy, Japan,
the United Kingdom, the United States as well as the MSCI G7 index) compared to Bitcoin.

5. Economic Implications and Conclusions

The shortage of liquidity presented nowadays (Avdjiev et al. 2020; Etula et al. 2020) has aroused
increasing concerns among governments, regulators, investors, speculators and the financial press
about the existence of alternative forms of money and liquidity similar to traditional ones. Since the
skyrocketing increase in market values of cryptocurrencies during 2017, the highly promising Bitcoin
digital currency has been the epicenter of relevant debate. This is the reason why the analysis of Bitcoin
characteristics in comparison to gold is advancing at high speed.

This study undertakes the strenuous task to provide in the most representative extent the nexus
between Bitcoin and gold according to what empirical research has resulted in up to the present.
In order to accomplish this, twenty-two empirical studies published in high-quality journals have
been used in this analysis for providing the full spectrum of empirical findings. For the purposes
of estimations, innovative methodologies have been employed from primary studies. Thereby,
the nexus between Bitcoin and gold is investigated by Multifractal Detrended Fluctuation Analysis
(MF-DFA), the Non-linear Autoregressive Distributed Lag (NARDL) and Quantile Autoregressive
Distributed Lag (QARDL) models, Vector Autoregression (VAR), Factor Augmented VAR (FAVAR)
and Structural VAR(SVAR), Quantile-on-quantile regression (QQR), and bivariate cross-quantilograms.
Furthermore, dynamic Markov-switching copula methodologies, the CDB measure, Least Absolute
Shrinkage and Selection Operator (LASSO) approaches and the identification of multiple bubbles by
Phillips et al. (2015) models have been employed.

Moreover, a spectrum of GARCH specifications has been employed. GARCH, Dummy Variable
GARCH, Exponential GARCH, Threshold GARCH, Asymmetric Power ARCH (APARCH),
Fractionally Integrated APARCH (FIAPARCH), Generalized Orthogonal GARCH (GO-GARCH)
and Baba-Engle-Kraft-Kroner GARCH (BEKK-GARCH) models have been adopted. As regards
dynamic conditional correlations, the Dynamic Conditional Correlations GARCH (DCC-GARCH),
the asymmetric DCC-GARCH (ADCC-GARCH), Multifractal Detrended Cross-Correlation Analysis
(MF-DCCA) as well as the Asymmetric Generalized Dynamic Conditional Correlation GARCH
(AGDCC-GARCH) schemes are used.

Econometric outcomes extracted by primary studies reveal that Bitcoin shares common
characteristics with traditional assets such as gold, stock indices and oil. More specifically, when focusing
interest on its nexus with gold, there is evidence that Bitcoin exhibits low or negative correlation with
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it, while there are also findings about an asymmetric and non-linear linkage between them. The main
differences between Bitcoin and gold are detected in their risk-return trade-off when included in
portfolios as well as concerning their volatility and correlations. These differences are more discernible
during extreme conditions, such as bull or bear markets. It should be noted that Bitcoin is found to be
a good hedger against oil and stock indices but not to an extent as large as gold is. Nevertheless, it acts
efficiently in portfolios with conventional assets where risk needs to be lower without returns being
diminished at the same time. It can be underlined that gold is more stable regarding its safe-haven
characteristics and acts more efficiently as a hedger during out of the ordinary economic conditions.

Overall, it can be supported that Bitcoin is an asset between gold and the US dollar and the
Bitcoin market should mature by a much larger level in order for the Bitcoin to be comparable to gold
concerning its global safe-haven properties. Thereby, Bitcoin has to make quantum leaps forward
regarding its popularity to economic units in order to be included in investor portfolios as willingly as
they prefer gold during stressed periods.

This integrated survey analyzes the preponderant issue of whether Bitcoin could render a
world-wide accepted means of payments and investment as gold. Emphasis is put on the level of
similarities and hedging abilities that these two major assets exhibit. Evidence reveals that Bitcoin
presents several resemblances with this traditional safe-haven asset. Nevertheless, it needs to be
infused into investors’ beliefs by a much larger degree in order to render a traditional weapon in the
arsenal against high volatility and the risk of losses during turbulent times in the global financial
system. Therefore, the findings suggest that digitalization in payment systems should be encouraged
and further developed in order for digital currencies to become widely accepted forms of liquidity.

This paper provides a roadmap for further vivid academic research on the perspectives of virtual
forms of money in the financial system in a worldwide level. This study could help to advance this
highly debated and quickly upcoming strand of macro-financial literature. Avenues for future research
could include studying the nexus between alternative cryptocurrencies or stablecoins with gold or
similar safe-haven assets, such as silver.
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Appendix A

Table A1. Main characteristics of primary studies on the nexus between Bitcoin and gold.

Authors Source Time Period Methodology Findings
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site/chiarascottifrb/ GARCH by Bollerslev positive and negative shocks.
R . research/surprise- 19 July 2010-7 (1986) Gold returns and volatility react to
Al-Khazali et al. (2018) and-uncertainty- February 2017  Exponential GARCH by  surprises and abide by the safe-haven
indexes Nelson (1991) role of gold. Bitcoin is more weakly
www.gold.org affected by surprises

Coindesk.com

Multifractal Detrended

Coindesk.com 18 July 2010-31 Fluctuation Analysis Bitcoin market is less efficient than the
Al-Yahyaee et al. (2018) Datastreiam October 2017 (MF-DFA) by gold market and the least efficient
Kantelhardt et al. (2002) among the markets examined
Hurst exponent
Bitcoin does not present many
GARCH by Bollerslev  similarities with gold neither with fiat
Baur et al. (2018) Coindesk.com 19 July 201022 (1986)(miao) Exponential money
’ Datastream May 2015 GARCH by Nelson Differences as concerns the risk-return

(1991) features, the volatility process and
correlation characteristics
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Bouoiyour et al. (2019)

Coindesk.com
FRED database

18 July 2010-31
March 2018

Dynamic
Markov-switching
copula model based on
Patton (2006)

BDS test by Broock et al.
(1996)

Gold exhibits diversifying benefits for
investors in digital assets but Bitcoin
is more capable of efficiently
transferring value

Bouri et al. (2018)

Coindesk.com

17 July 2010-2

Non-linear
Autoregressive
Distributed Lag

(NARDL) model by Shin

etal. (2014)

Bitcoin and gold present an
asymmetric, non-linear nexus that is
not the same across quantiles

Datastream February 2017 Quantile Autoregressive Differences between them are more
Distributed Lag obvious in extreme cases
(QARDL) model by Cho
etal. (2015)

Dummy variable

GARCH based on
Bollerslev (1986) as in Bitcoin exhibits better abilities than
Das et al. (2019) Bloomberg 20 July 201020  Baur and Lucey (2010)  gold as concerns hedging OVX but is

June 2019

and Wu et al. (2019)

an inferior safe-haven than gold in

Structural Vector extreme conditions
Autoregression (SVAR)
as in Ready (2018)
GARCH by Bty B oo i e
Datastream 19 July 201022 (1986)(miao) Exponential . . . e
Dyhrberg (20162) Federal Reserve May 2015 GARCH by Nelson High p Creis tel?ce n yolat111ty "
detected, which is similar to what is
Bank of New York (1991) .
valid about gold
gy Condskeom ISy 2002 Thshold GARCHEy Do ot i ert e
y & Datastream May 2015 Glosten et al. (1993) P & Y
features with gold
13 September Multifractal Asymmetric Bitcoin is confjlrmed to be .tlghtly
. Detrended connected with gold but is not
Gajardo et al. (2018) - 2015-25 August . . o
2017 Cross-Correlation suitable to be classified among
Analysis (MF-ADCCA) conventional assets
DCC-GARCH based on
Engle (2002) and
Bollerslev (1986)
Asymmetric
DCC-GARCH
Henriques and Yahoo Finance 4 January (ADCC-GARCH) by Bitcoin instead of gold in an
Sa dors(}( 2018) Coindesk.com 2011-31 Cappiello et al. (2006) investment portfolio could lead to
y October 2017 Generalized Orthogonal higher risk-adjusted return

GARCH (GO-GARCH)
by Van der Weide (2002)
Modern portfolio theory

as in Elton and Gruber

(1997)

Jin et al. (2019)

Coinmarketcap.com

Federal Reserve

Bank of St. Louis
Energy Information

Administration
(EIA)

10 May 2013-7
September 2018

Multifractal Detrended
Cross-Correlation
Analysis (MF-DCCA)
Multivariate Generalized
Autoregressive
Conditional
Heteroskedasticity
(MV-GARCH)
Information Share (IS)
analysis as in Hasbrouck
(1995, 2002)

The linkage between Bitcoin and gold
in the form of dynamic correlations is
nearly negative
Gold makes a better hedger during
stressed times than Bitcoin

Kang et al. (2019)

Coindesk.com

Thomson Reuters

26 July 2010-25
October 2017

DCC-GARCH based on
Engle (2002) and
Bollerslev (1986)

Wavelet coherence
analysis based on
Torrence and Compo
(1998)

The bubble behaviour of gold prices
can partly be employed in order to
hedge against the bubble behaviour in
Bitcoin market values
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Klein et al. (2018)

Coindesk.com

Datastream 1uly 2011-31

Asymmetric Power
ARCH (APARCH) by
Ding et al. (1993)
Fractionally Integrated
APARCH (FIAPARCH)
by Tse (1998)
Baba-Engle-Kraft-Kroner
GARCH
(BEKK-GARCH) by
Engle and Kroner (1995)

Bitcoin and gold present almost
completely different characteristics as
financial assets and exhibit different
type of nexus with equity markets

Pal and Mitra (2019)

December 2017
Yahoo Finance 3 January
Datastream 2011-19
February 2018

DCC-GARCH based on
Engle (2002) and
Bollerslev (1986)

Asymmetric
DCC-GARCH
(ADCC-GARCH) by
Cappiello et al. (2006)

Generalized Orthogonal

GARCH (GO-GARCH)

by Van der Weide (2002)

Optimal hedge ratios as

in Kroner and Sultan

1 US dollar long of Bitcoin could be
hedged with 70 cents short of gold.
Gold provides a better hedge against
Bitcoin

(1993)
Coindesk.com
Quandl
us.spindices.com Glmnet and lars Least
Panagiotidis etal,  Policyuncertaintycom jop 051003 AbsoluteShrinkageand gy o oocitively and strongly
(2018) R package June 2017 Selection Operator affected by gold
‘gtrendsR’ (LASSO) based on
R package Tibshirani (1996)
‘wikipediatrend”
tools.wmflabs.org
Coindesk.com
Quandl
ECB statistics
FRE].) dg tabase Alternative VAR and . .
Panagiotidis et al. us.spindices.com 18 July 2010 to Factor- Shocks to gold positively influence
8 olicyuncertainty.com Y Bitcoin returns but findings are not
(2019) potieyn 4 31 August 2018 Augmented VAR . &s
R package (FAVAR) stable over different horizons
‘gtrendsR’
R package
‘wikipediatrend’
tools.wmflabs.org/pageviews
Least Absolute
Shrinkage and Selection
Operator (LASSO) based
on Tibshirani (1996) and
Principal

Panagiotidis et al.
(2020)

Coindesk.com
Thomson Reuters

Fikon 21 July 2010-31
R package May 2018
‘wikipediatrend”
tools.wmflabs.org/page
views

component-guided
sparse regression
(PC-LASSO) LASSO
(PC-LASSO) by Tay et al.
(2018)

Flexible Least Squares
FLS models by Kalaba
and Tesfatsion (1989)
Rolling window
generalized supremum
Augmented
Dickey-Fuller test for
bubbles (GSADF) by
Phillips et al. (2015)

Commodities such as gold are not
influential on Bitcoin returns
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Coindesk.com
Bank of England
US Energy
Information
Administration
WWW.

policyuncertainty.

Selmi et al. (2018) com

WWW.

federalreserve.gov

Quantile-on-quantile

regression (QQR) as in
Sim and Zhou (2015)
Value at Risk (VaR)
13 September Conditional Value at Both Bitcoin and gold exhibit relevant
2011-29 August Risk (CoVaR) hedging abilities against fluctuations
2017 Risk reduction in oil market values

effectiveness (RR)

. dnewl\gzlti Yson Expected Shortfall (ES)
Y ycom &son. Semi-variance (SV)
W, Regret (RE)
philadelphiafed.
org
Conditional
Diversification Benefit
(CDB) measure of
Christoffersen et al.
(2018)

Coindesk.com
Thomson Reuters
Datastream

Shahzad et al. (2019a)

Optimal coefficient as in
Baillie and Myers

(1991)(miao) Gold is an effective hedger against a

Asymmetric Generalized much larger spectrum of countries

20 July 2010-31 Dynamic Conditional (France, Germany, Italy, Japan, the
December 2018 Correlation GARCH United Kingdom, the United States as

(AGDCC-GARCH)
estimation of hedge
ratios as in Kroner and
Sultan (1993)
Hedging effectiveness
(HE) index as in Basher
and (Basher and
Sadorsky 2016) and
Toyoshima et al. (2013)

well as the MSCI G7 index) compared
to Bitcoin.

Shahzad et al. (2019b) Coindesk.com

Bitcoin and gold constitute weak

Bivariate safe-havens regarding the world stock

19 July 2010-22

cross-quantilogram b market index while gold is the onl
Datastream February 2018 Ha(i etal. (%016) Y safe-haven as conce%'ns developedy
stock markets
Identification of multiple
bubbles by Phillips et al.
(2015)
Equal-weighted (EW)
portfolio
Global
minimum-variance Portfolios that are made of gold,
. . . 20 September (GMV) portfolio currencies and stocks benefit from
Symitsi a;(c)i 1§halvatus Coindesk.com 2011}—)14 July ConstrairI:ed global adding Bitcoin as it is found to exhibit
¢ ) 2017 minimum-variance low correlation with gold and other
(CGMV) portfolio assets
Constrained global
minimum-variance
portfolio with dynamic
conditional correlation
forecasts (CGMV-DCC)
based on Engle (2002)
www.investing. GARCH with dummy Bitc9in is more influenced by
com 2 February variables in quantiles uncertainty at both lower and higher
Wu et al. (2019) WWW. 2012-31 based on Bollerslev quantiles whereas gold remains stable
. . ased on Bollerslev .
policyuncertainty. ~ December 2018 (1986) with smaller hedge and safe-haven
com

coefficients
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Figure A1l. Citations by Google Scholar of studies investigating the nexus between Bitcoin and gold

(as of 12 April 2020).

Figure A2. Citations by Plum-X metrics of studies investigating the nexus between Bitcoin and gold

(as of 12 April 2020).
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Figure A3. Captures by Plum-X metrics of studies investigating the nexus between Bitcoin and gold

(as of 12 April 2020).

Figure A4. Mentions by Plum-X metrics of studies investigating the nexus between Bitcoin and gold

(as of 12 April 2020).
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Figure A5. Social Media Plum-X metrics of studies investigating the nexus between Bitcoin and gold

(as of 12 April 2020).

Figure A6. Number of authors in each study.
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Figure A7. Number of academic references employed in each study.
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Figure A8. Journals in which academic papers about the nexus between Bitcoin and gold have
been published. Note: FRL, CSF, EB, EE, EM, IRFA, JRFM, Physica A, RP and RIBAF stand for
Finance Research Letters, Chaos, Solitons & Fractals, Economics Bulletin, Energy Economics, Economic
Modelling International Review of Financial Analysis, Journal of Risk and Financial Management,
Physica A: Statistical Mechanics and its Applications, Resources Policy, and Research in International
Business and Finance, respectively.
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Figure A9. Number of times where researchers of universities are found to be authors in the
studies investigated.
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