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Abstract

In an era marked by rapid technological advancements and innovation in the financial
ecosystem, the interest in cryptocurrencies as a means of investment diversification has
significantly intensified. Cryptocurrencies have emerged into the limelight due to their
high risk-adjusted returns. Such growth has led researchers to uncover intricate market
dynamics within the crypto sector. We conducted a rigorous exploration into the “Cross-
Border Cryptocurrency Premium” (CBCP) phenomenon. The CBCP emerges from the
presence of imbalances in cryptocurrency prices across exchange markets, which might
provide arbitrage opportunities for savvy investors. We examine the presence of the
CBCP and its determinants for two decentralized cryptocurrencies widely regarded as
premier digital assets (i.e., Bitcoin and Ethereum) traded in five developed markets with
the highest levels of economic freedom. (i.e., the United States, Germany, Japan,

Australia, Canada, and the United Kingdom).

When analyzing the CBCP on a country-by-country basis, we found that each country's
heterogeneous microenvironment is crucial for understanding the scale of the CBCP. Our
findings contribute to understanding the uniqueness of decentralized markets and the
determinants of crypto price divergences. They shed light on the factors driving cross-
border cryptocurrency premiums and identify arbitrage opportunities for risk-seeking

investors.

Keywords: Bitcoin, Ethereum, Cross-Border Cryptocurrency Premium, Speculative

Bubbles, Arbitrage Opportunities
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1. Introduction

In 2023 half of the citizens in the United States (U.S.) own or previously owned
cryptocurrencies, and 43% plan to invest in these digital assets by the end of 2024
(ConsenSys.i0). In January 2024, the global value of the crypto market cap achieved
$1.59T, according to data available on CoinMarketCap.com. Cryptocurrencies such as
Bitcoin (BTC) and Ethereum (ETH) are set as the main value drivers of this market,
accounting for more than 68% of the global market capitalization with a large BTC

dominance (49.8%).

Digital currencies have emerged as novel financial instruments with unique
characteristics, capturing the interest of various market players. The growth of the crypto
market has not only sparked the interest of retail investors but also financial institutions,
who are increasingly eager to engage. One of the clearest indications of this interest was
demonstrated in June 2023, when BlackRock, the world's largest asset manager, and
Fidelity submitted applications to the Securities and Exchange Commission (SEC) for a
spot Exchange Traded Fund (ETF) tracking Bitcoin. Another significant development
was the approval of these applications by SEC Chairman Gary Gensler approximately six

months later.

Some governments and citizens have shown continuous interest in digital currencies
as a response to the collapse of traditional financial systems and low economic growth,
as seen in the cases of many Latin American countries. Particularly, BTC is considered
to be a hedge against the inflation of currencies, due to its characteristics as a store of
value. A study conducted by Chainalysis.com found that many Venezuelans have begun
using cryptocurrencies, especially stablecoins, to protect their savings and preserve their
wealth from the effects of hyperinflation. However, despite this wave of market
engagement, the concept and functioning of the cryptocurrency market remain ambiguous
and unfamiliar to a large portion of the world's population. According to the survey
conducted by ConsenSys.io, only 50% of respondents in the U.S. claimed to understand
what cryptocurrencies are, and 42% assumed to have an unclear understanding.
Regulatory oversight is also lacking when applied to the mechanisms driving the

cryptocurrency markets, and how they can relate with traditional ones.



“Regulatory systems are burgeoning, with myriad approaches being taken by various
governments. Current regulatory measures are in their infancy and continue to evolve

with the rapidly expanding industry” (Farell, 2015, p.12).

Alongside the growing economic significance and enthusiasm surrounding the
potential of cryptocurrencies, concerns from retail investors, financial institutions, and
regulators have fueled academic research into various aspects of cryptocurrencies and the
functioning of this decentralized market. One of the key concerns and subjects of research
are the dramatic price fluctuations observed in crypto exchange markets. Bitcoin often
described as “digital gold” exemplifies this volatility. Gkillas et al. (2019) argue that the
inclusion of Bitcoin and gold in portfolios significantly enhances equity performance,
particularly under conditions of tail risk. This suggests that Bitcoin may serve as a

contemporary alternative to gold in portfolio management strategies.

According to a report published by Deutsche Bank?, Bitcoin remains highly volatile
and is expected to maintain this level of volatility in the foreseeable future despite its
perceived value as a digital asset. Consequently, one of the most pressing matters for
academic research is understanding how a cryptocurrency is intrinsically valued. The
imbalances between the price of cryptocurrencies in international cryptocurrency markets

and the influence of foreign exchange rates emerge as a topic in this research line.

As demonstrated by Choi et al. (2018), in January 2018, the price of Bitcoin traded on
South Korean exchanges (dealt in local currency) was nearly 55% higher than the price
of Bitcoin traded in the United States in USD on the same day. This discrepancy, known
as the Kimchi Premium, illustrates a market disequilibrium where Bitcoin consistently
trades at higher prices on South Korean exchanges compared to international markets,
specifically in the United States, when accounting for the prevailing foreign exchange
rates for fiat currencies (Choi et al., 2018; Eom, 2021). Arbitrageurs can capitalize on
such disequilibrium. For example, they can purchase Bitcoin in the US crypto market at
a lower price and then transfer the Bitcoin to a Korean exchange where it can be sold for

a higher price in Korean won (KRW). The arbitrageurs would then exchange the KRW

L “Bitcoin could potentially become the 2Ist century gold. (n.d).” Deutsche Bank.

https.//'www.db.com/what-next/digital-disruption/dossier-payments/i-could-potentially-see-bitcoin-to-

become-the-21st-century-gold
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for US dollars, completing the arbitrage cycle and potentially securing risk-free returns®.
Choi et al. (2018) and Eom (2021) acknowledge that arbitrage opportunities for Bitcoin
are not exclusive to Korea. The divergence in Bitcoin prices is a phenomenon that verifies
at the international level, and such differences can be high and persist over long periods,
potentially impacting market stability even in financially stable countries with robust
asset markets. The US-local countries’ price imbalances, particularly evident in Bitcoin,
raise critical concerns about the intrinsic value of these digital assets and the potential for
market manipulation. Nonetheless, the literature on the Cross-Border Cryptocurrency
Premium (hereafter, CBCP?) is scant and pretty much limited to US-Korean markets. The
lack of research on CBCP in established markets creates a critical research gap in our
understanding of the factors influencing asset prices, creating discrepancies across
different economic environments. Our study extends the research conducted by Eom
(2021) by promoting a deeper exploration of the phenomenon occurring in financially

stable nations with high levels of economic freedom.

We examined the CBCP emerging from price imbalances in cryptocurrencies traded
on multiple international crypto exchanges, taking into account various foreign exchange
rates across a pool of countries and currencies. Moreover, we extend our study to
Ethereum CBCP. By analyzing the influence of crypto-specific indicators, country-
specific metrics, and control variables, this research aims to expand our knowledge of
how the CBCP manifests in different economic contexts, namely in the USA, Germany,

Japan, Australia, Canada, and the United Kingdom for BTC and ETH markets.

In brief, our results reveal that the premium is not confined to the South Korean market
but extends to major global economies, highlighting the widespread presence of arbitrage
opportunities. We also identified the key indicators that influence the premium, both
positively and negatively, enhancing the public understanding of the primary drivers

affecting market behavior. Additionally, these findings assist in predicting future trends,

2 Arbitrageurs are unable to maintain global parity in Bitcoin prices in Korea due to institutional frictions.
However, it’s also worthied to reference the fact that the South Korean won (KRW) is regulated, making
arbitrage strategies difficult for international investors/arbitrageurs. Nonetheless, the violation of the one-
price rule should call our attention.

3 The term “Cross-Border Cryptocurrency Premium (CBCP) is a concept we developed, inspired by the
traditional “Kimchi Premium”.
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providing valuable insights for arbitrageurs seeking to capitalize on market inefficiencies.
Furthermore, by adopting a country-by-country approach, we demonstrate that the impact
of key CBCP indicators varies across different markets. This underscores the importance

of considering country-specific factors to fully understand the dynamics of CBCP.
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2. The Market and Cryptocurrency Giants: Background

According to Giudici et al. (2020 p.1), “cryptocurrencies are digital financial assets, for
which ownership and transfers of ownership are guaranteed by a cryptographic
decentralized technology”. Their potential applications as mediums of monetary
exchange, investment avenues, and catalysts for fintech advancements constitute

significant areas of interest.

2.1. Bitcoin

Satoshi Nakamoto is the founding father of the first decentralized digital asset, known as
Bitcoin, which was created in 2009. According to Nakamoto (2008, p.1), “a purely peer-
to-peer version of electronic cash would allow online payments to be sent directly from
one party to another without going through a financial institution”. Since Bitcoin
possesses a decentralized nature, meaning that no central bank has established control, it
is perceived as resistant to government intervention and other aspects of the conventional
monetary system, thereby disrupting established financial norms (Bunjaku, 2017). Li and
Wang (2017) state that Bitcoin serves as a payment medium and value storage, possessing

similar characteristics to gold.

With its launch in 2009, the technology has moved beyond its use as a cryptocurrency
verification system and is now being applied to a greater range of commercial and
economic uses. Data compiled by Tasca et al. (2018, p.1) revealed that the number of
transactions on the Bitcoin blockchain increased at a dramatic pace from approximately
1,000 per day in 2011 to about 300,000 per day at the moment that the paper was written.
According to the author, this allowed Bitcoin to progress from the “prototype and shadow

economy phases” to the third stage of acceptance as a legal means of conducting business.

Bitcoin's market capitalization has grown significantly attracting both retail and
institutional investors due to continuous worldwide acceptance. Smales (2022, p.1) found
that “increases in investor attention are associated with higher returns, more volatility,
and greater illiquidity in cryptocurrency markets”. According to Eross et al. (2019), the
primary participants in Bitcoin trading are traders from Europe and North America, and
the volume of trades peaks in the morning and during the day, in line with other currency

markets.

13



2.2. Ethereum

Launched by Vitalik Buterin in 2015, Ethereum can be classified as a blockchain-based
decentralized platform capable of supporting the creation of smart contracts and the
development of decentralized applications (DApps). Its token ether (ETH) is the second
largest cryptocurrency in the market, holding significant relevance in the industry.
According to Buterin (2014, p.34) “the Ethereum protocol provides for a platform with

unique potential, rather than being a closed-ended, single-purpose protocol”.

Ethereum blockchain technology plays singular functions in smart contracts; it allows
individuals and companies worldwide to automatically enforce complex financial
agreements, which are executed only when specific conditions are met (Tikhomirov et
al., 2018). While “earlier blockchain protocols could be categorized as single-function
tools (e.g. Bitcoin), like pocket calculators, or at best multi-function tools like Swiss army
knives, Ethereum can be considered the smartphone of blockchains” (Buterin, 2016, p.2).
Most recently, due to the rapid development of blockchain technology and the
introduction of disruptive cryptocurrency projects, a new crypto-economy has emerged,
impacting the financial industry (Khan et al., 2021). The Ethereum project is at the heart

of such disruption.

Unlike Bitcoin, which primarily focuses on being a decentralized form of money for
transactions and value storage, Ethereum encompasses these features but also has
different capabilities* and long-term objectives. Its most important use case is as a
platform for building "DApps" across various sectors, including decentralized finance
(DeF1i), digital identity, and social networks, among others. These applications leverage

blockchain technology to offer more secure, transparent, and equitable services.

2.3. Key Challenges in the Cryptocurrency Industry

Cryptocurrency industry faces a multitude of challenges that could significantly impact
its future viability. These challenges encompass a broad spectrum of issues from

regulatory problems, governance, public perception, and the management of the inherent

4 Ethereum, contrary to Bitcoin uses a PoS (Proof-of-Stake) consensus mechanism instead of PoW (Proof-
of-Work), as it aims to improve scalability and energy efficiency.
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volatility of cryptocurrencies, among others. Additionally, concerns related to illicit
activities such as money laundering and terrorism financing must be addressed to enhance

the industry's reputation as a safer space.

Navigating the regulatory landscape is a complex process due to evolving
governmental regulations and the absence of universally accepted frameworks. In the
United States, the SEC classifies most cryptocurrencies as securities, particularly ICOs
(Initial Coin Offerings), except Bitcoin, which is treated as a commodity due to the fact
its creation did not involve its offering through an ICO, and its main purpose is to be used
as a means of payment instead of an investment contract. According to Treiblmaier (2022,
p.9) “whether Bitcoin will turn out to be an unsubstantiated hype, a speculative
commodity, a currency, or even official money will ultimately depend on its evaluation
from a regulatory perspective, namely, legislation”. In contrast to the US, there is
disagreement when classifying cryptocurrencies as securities particularly in the European
Union, as well as in nations like Australia and Japan. International organizations like the
Financial Action Task Force (FATF) are working to standardize regulatory frameworks,

but significant disparities remain.

Governance within blockchain networks also poses a significant challenge for the
industry. Although blockchain networks are meant to be decentralized, complex
governance frameworks are sometimes needed for protocol updates and network
modifications. Conflicts between stakeholders, such as developers, miners, users, and
investors, can result in difficult hard forks and make reaching an agreement difficult. The
solution to this problem according to Trump et al. (2018, p.4), might involve “governing
the ungovernable”. However, the fact that the decision-making process may involve a
central authority may inadvertently lead to centralization, a critical concern within the

industry that needs to be “avoided at all costs”.

Despite the numerous challenges the cryptocurrency industry faces, overcoming
public perception is crucial for incentivizing mass adoption. However, frequent illegal
activities undermine trust, creating insecurity among investors. The pseudonymous nature
of cryptocurrencies makes them attractive for money laundering and terrorism financing.
Foley et al. (2019) estimate that "$76 billion of illegal activity per year is financed through
payments in bitcoin." Enhanced regulatory measures, such as know-your-customer
(KYC) and anti-money laundering (AML) laws, are essential to mitigate these risks and
improve public trust.

15



3. Literature Review

3.1. Market Inefficiencies

There is still a lot of debate in financial research regarding the efficiency of
cryptocurrency markets. Market efficiency, in its traditional sense, is characterized by the
fact that market prices reflect all available, relevant information, which is universally
accessible to all participants (Beaver, 1981). Under these conditions, arbitrage
opportunities are typically very minimal. According to the Efficient Market Hypothesis
(EMH) proposed by Fama (1970), an investor cannot consistently outperform the market,
and anomalies should not exist because they will immediately be arbitraged away. If they
do exist, it can be an indication of market inefficiency, and profitable opportunities could
arise (Schwert, 2003). EMH is categorized into three forms efficiency: weak, semi-strong,
and strong. Each form differs based on the types of information considered, being

historical, public, and private, respectively.

Cryptocurrency markets, particularly those involving Bitcoin and Ethereum, have
started to attract academic attention in terms of efficiency valuation. Studies suggest that
Bitcoin initially exhibited "weak efficiency," where prices reflected all historical
information, but has evolved towards greater efficiency over time. According to Noda
(2021, p.1), “the degree of market efficiency varies with time in the markets, and
Bitcoin’s market efficiency level is higher than that of Ethereum over most periods”. Wei
(2018) emphasized the role of liquidity in enhancing market efficiency and reducing
volatility, stating that in liquid markets, active traders are more likely to eliminate return
predictability through arbitrage, thereby enhancing market efficiency. Contrary to
previous findings, some researchers argue that cryptocurrency markets remain inefficient
in certain aspects. Vidal-Tomas and Ibanez (2018) highlighted that while Bitcoin has
become less reactive to changes in monetary policy over time, suggesting improved
efficiency, it still displays inefficiencies, as it reacts negatively to its own news. However,
according to the findings of Chu et al. (2019, p.1), “types of news and events may not be
significant factor in determining the efficiency of cryptocurrency markets”. This suggests
that other factors could be more influential in shaping market efficiency in the

cryptocurrency sector.
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This brings us to the next topic. Behavioral economics can also influence market
efficiency, particularly when talking about issues concerning changes in market
conditions, or the presence of asymmetry of information between market participants.
Informational asymmetries arise when one party has access to more or better-quality
information, creating imbalances that can be exploited by the other party. Leland et al.
(1977) noted that such asymmetries are remarkably pronounced in financial markets,
stating that “without information transfer, markets may perform poorly”. This is
particularly true when analyzing the cryptocurrency market. Bad actors can manipulate
information to their advantage, leading to scams like pump-and-dump schemes and fake
Initial Coin Offerings (ICOs). Xia et al. (2020) stated that many scams were reported in
cryptocurrency exchanges, leading to huge financial losses to market participants. This
undermines market trust and contributes to the incapacity of the markets to correctly
absorb accurate information, distorting asset prices. Such distortions might lead to
significant price divergences between regions, and the creation of possible arbitrage

opportunities, by directly affecting the CBCP.

Makarov and Schoar (2020) found that cryptocurrency markets exhibit significant
arbitrage opportunities, especially across countries, due to capital controls and transaction
costs that hinder the free movement of arbitrage capital. Price deviations tend to widen
during periods of significant Bitcoin appreciation, highlighting the impact of cross-
market frictions. Crépellicre et al. (2023) found as well that price differences exist across
exchanges, although the discrepancies are smaller than previously reported. These
findings contrast with the research proposed by Makarov and Schoar, indicating that
increased informed trading has significantly enhanced market efficiency and reduced

arbitrage opportunities.

3.2. Cross-Border Cryptocurrency Premium

The Cross-Border Cryptocurrency Premium (CBCP), a term derived from the concept of
the “Kimchi Premium”, reflects underlying market inefficiencies where a cryptocurrency,
such as Bitcoin or Ethereum, trades at different prices across multiple exchanges in
various countries. This price discrepancy creates potentially profitable arbitrage
opportunities for savvy investors who can buy at lower prices in one market and sell at
higher prices in another. The CBCP may be influenced by several key variables

categorized in this research as control, country-specific, and crypto-specific, which have
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the capability to affect the closing prices of cryptocurrencies, contributing to the creation
of the “premium”. The understanding of the CBCP is crucial as it reflects the evolving
nature of digital asset markets and their integration into the global financial system. As
cryptocurrencies gain prominence, policymakers and financial institutions must navigate
the implications of the CBCP to establish economic stability, as the presence of this

premium reflects a market who lacks efficiency.

According to Eom (2021, p.1) “in an efficient market, there should be no Kimchi
premium because competition will drive prices to their correct values”. However, as will
be demonstrated further, the CBCP remains a persistent phenomenon in various markets,
serving as a proxy for bubbles in BTC and ETH markets. Severe speculative bubbles have
been reported, particularly in China and the United States, as highlighted by Asako and
Liu (2013). Choi et al. (2022) highlights how market frictions, such as capital controls
and transaction costs, contribute to sustained price differences. These frictions exacerbate
potential arbitrage opportunities, allowing the premium to persist over time. Seo et al.
(2024, p.1) also presents some interesting findings as the premium exhibits mean-
reverting behavior when it exceeds certain thresholds, suggesting that it is not purely a
random walk. They conclude that “only for relatively large-sized premiums, arbitrageurs

exploit the premium”.

Many market players often view cryptocurrencies as speculative instruments,
comparing their volatile behavior to the speculative bubbles observed in traditional equity
markets (Baur et al., 2018; Haykir et al., 2022). These bubbles are marked by sudden,
steep price increases driven primarily by market sentiment and market momentum rather
than underlying fundamentals (Geuder et al., 2019). Reasonable valuation models cannot
account for such price levels. Extrapolating from traditional speculative bubble theory,
according to John Maynard Keynes (1936), speculators in financial markets often base
their decisions on what they believe average opinion expects, rather than on fundamental
values. This behavior can lead to asset prices diverging significantly from their intrinsic

value (Flood and Hodrick, 1990).

It is also relevant to point out that during market bubbles, asset prices are often driven
by the beliefs of the most optimistic investors, especially in the presence of short-sales
constraints (Harrison and Kreps, 1978). According to Scheinkman and Xiong (2003) the

degree of the agent's overconfidence and the asset's fundamental volatility determine how
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large the bubble is because as these parameters increase, beliefs become more
heterogenous, and prices have a tendency to soar. Behavioral biases like herding, where
less sophisticated investors mimic the actions of others, therefore exacerbating bubble
formation, leads to increased market volatility and delayed incorporation of new

information into prices (Chiang and Zheng, 2010).

Speculative bubbles are not confined to traditional equity markets like the stock
market; they also manifest in the cryptocurrency space, especially for BTC markets.
According to Kyriazis et al. (2020) Bitcoin has experienced multiple bubble phases,
notably in the years 2013 and 2017. Also Chen and Hafner (2019) tested for the presence
of speculative bubbles by employing a “sentiment index” derived from social media
activity. They identified the presence of bubbles in the cryptocurrency market,
demonstrating that price dynamics during these periods were driven by investor sentiment
rather than fundamentals. Additionally, Cheah and Fry (2015) documented that bubbles

exist in the Bitcoin market.

The idea that cryptocurrencies are a means to make huge capital gains fast may induce
investors to trade speculatively, suggesting that cryptocurrencies might lack intrinsic
value. Lambrecht and Larue (2018, p.2) concluded that “BTC specifically can have
intrinsic value if 1) complies with its practical promise of constituting a stable currency;
i1) helps reduce state coercion; iii) constitutes a more efficient and safe system of
payment; and iv) better protects transaction privacy than the conventional banking
system”. Conversely, Baur et al. (2018) states that the price impact of potential users and
speculators in virtual currencies undermines their function as a medium of exchange. It
suggests that Bitcoins are primarily held as speculative investment assets rather than

being used for everyday transactions.

As aforementioned, speculative behavior of traders is particularly evident when
analyzing Bitcoin's market. Its comparatively high price and high turnover in the Korean
cryptocurrency market is reminiscent of the late 1990s dot-com bubble. Ok et al. (2023)
explore whether the Kimchi Premium can be classified as a speculative bubble. Despite
showing traits consistent with speculative bubbles, they lack conclusive evidence to
support this claim as the premium is also influenced by microstructural factors unique to
the South Korean market, such as the investors time-varying beliefs, strict capital

controls, and limited access to international exchanges. Seo et al. (2024) also found that
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the Kimchi Premium's dynamics are influenced by speculative trading and regulatory
constraints, which create temporary price distortions. However, these tend to be corrected
over time. Eom (2021) added by discovering that higher premiums are linked to higher
trading volume and price volatility. This relationship emphasizes how speculative activity

and investor sentiment can amplify price disparities, giving birth to speculative bubbles.
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4. Research Questions

In this study, we explore various facets of the CBCP phenomenon, particularly its
magnitude, determinants, and implications across cryptocurrencies and different markets
with high levels of economic freedom. The focus on countries with high economic
freedom is strategic allowing for a more nuanced analysis of the CBCP's presence in
markets with more libertarian policies for international trade. This approach enables us to
account not only for country-specific factors, and crypto-specific indicators that might
influence the CBCP, but also the impact of macroeconomic indicators, defined as control
in the dissertation. According to Choi et al. (2018, p.21), utilizing the Index of Economic
Freedom allows us to “measure capital controls and other regulatory restrictions”. The
following research questions have been developed to explore CBCP complexities in

depth:

RQ1: Is the Cross-Border Cryptocurrency Premium (CBCP), a phenomenon well-
documented in the South Korean cryptocurrency market, also observable in other

financially stable countries with high economic freedom?

RQ2: Does the presence of the CBCP still hold true for cryptocurrencies other than

Bitcoin, like Ethereum?
RQ3: What are the key indicators that influence the CBCP?

RQ4: Do the key indicators that influence the CBCP exert the same impact across all

sample markets?

These research questions address some gaps in the existing literature, which
predominantly focuses on the trading relationship between the US and Korean Bitcoin
markets. By expanding the scope to other global market complexities, this study provides
a more comprehensive understanding of the CBCP. By answering these research
questions, we are also examining whether profitable arbitrage opportunities exist (and

why) for savvy investors.

Figure 1 illustrates the conceptual framework that guides our empirical research.
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Figure 1. Conceptual Framework
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5. Empirical Design

5.1. Data

It is well-documented in the literature that cross-border arbitrage opportunities are more
prevalent in countries with limited access to international markets or stringent capital
controls (Makarov and Schoar, 2020; Borri and Shakhnov, 2020). To offer a unique and
less-explored perspective, our research will focus on the study of the CBCP in developed
nations, as theoretically, arbitrage opportunities should not exist in efficient, well-

regulated markets.

To select the pool of countries for examination, we employed a threefold criteria: first,
we measured economic and financial stability using the country's GDP growth rate, as
collected from the World Bank database. Second, we assessed the technological
advancements in the crypto industry using the "Crypto Adoption Index" provided by
Chainalysis. Finally, we evaluated market openness and the regulatory environment using
the "Index of Economic Freedom" provided by the Heritage Foundation. From the data
collected, we created a dataset of the top 50 countries that met our criteria, giving higher
priority to the “Crypto Adoption Index” and GDP growth rate. We selected the countries
with the highest scores in these categories and finalized the shortlist: the United States
(USA), Germany (GER), Japan (JPN), Australia (AUS), Canada (CAN), and the United
Kingdom (UK).

Data on cryptocurrency prices was collected from multiple crypto exchanges from
01/01/2018 to 31/12/2023 for both BTC and ETH. Exchanges were selected based on data
availability, trading history length, and the current and historical market share of Bitcoin
and Ethereum®. The dataset includes the daily high price, low price, adjusted closing
price, and CEX trading volume. USD data is from Gemini, EUR is from Bitstamp, JPY
data is from Bitfinex, AUD is from Binance, CAD is from Kraken, and GBP data is from

5 Pricing information and trading volume were collected through https://www.cryptodatadownload.com/ as

the data is gathered in one place. It serves as a proxy for all the cryptocurrency exchanges present in the
study.
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Coinbase. Additionally, the daily foreign exchange rates, crucial for calculating the

CBCP, were obtained through Yahoo Finance.

Extrapolating from the raw data above, in our analysis the CBCP can be determined
by multiplying the Bitcoin-adjusted closing price denominated in the domestic currency
of a local market (in our case Germany, Japan, Australia, Canada, and the United
Kingdom) by the foreign exchange rate of one unit of the domestic currency in USD, and
then subtracting the obtained value by the Bitcoin-adjusted closing price in the US
market, in USD. This value is then divided by the Bitcoin-adjusted closing price in the
US market, in USD. Thus, the CBCP on date (¢) for a given country (i) for Bitcoin is

calculated as follows®:

Pprcim/pc, *FXpcjusp, .~ PBTC_US/USD, ;
= t, t, - t,
CBCP,; = - - - (1)

Pprc_us/usp,;

Where:

® Pprc im/pc = Price of one BTC in the local market (LM), in domestic currency
(DC)

* FXpc/ysp= Value of one unit of domestic currency in USD

® Pgrc ysusp = Price of one BTC in the US market, in USD

5.2. Variables

To analyze the dynamics of the CBCP and its determinants, we looked at a number of
different variables. This analysis will initially be performed on a global scale and then
separately for each sample market. All the variables considered for this study were
carefully selected to elucidate the factors contributing to observed price discrepancies in

global cryptocurrency trading, specifically in Bitcoin and Ethereum markets.

First, crypto-specific indicators were selected, offering valuable insights into market
dynamics, and investor sentiment. For Bitcoin (BTC) we considered the Confirmation
Time on Blockchain, as for Ethereum (ETH) Block Time was the selected indicator.

Additionally, Google Trends Searches will serve as a global variable, applicable to

® This formula applies to other crypto assets (e.g. Ethereum).
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examine CBCP in BTC and ETH based on search intensity. Second, country-specific
metrics were added in line with literature on the analysis of the “premium” in
cryptocurrency markets (e.g., Eom, 2021); i.e., daily return, volatility, and turnover are
considered for both Bitcoin and Ethereum. To incorporate a comparative component
between the sample markets (local countries) and the benchmark country (USA), we
created ratios of the country-specific metrics; i.e., local country to US ratio of daily
return, volatility, and turnover. This approach allows us to contextualize the performance
of local markets in relation to a well-established and influential market (USA), thereby

enhancing the robustness and credibility of our analysis.

Finally, we control for macroeconomic variables that are critical for understanding
the broader financial context influencing cryptocurrency prices. The variables included
in this category are interest rates, foreign exchange rates, index of economic freedom,

and gold price volatility.

For a detailed overview of all variables used in this study, focusing on their measure,

definition, and data sources, please refer to Table 1.
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5.3. Descriptive Statistics

Table 2 reports summary statistics for key variables that exert significant influence over
the (absolute) value of the CBCP for Bitcoin (BTC) and Ethereum (ETH). Several

interesting insights emerge from the data.

The mean CBCP in absolute value for ETH (58.29 bps) is slightly higher than for BTC
(54.93 bps), indicating that ETH may experience greater price discrepancies across
markets. This difference suggests that arbitrage opportunities could be more lucrative in
ETH markets. The maximum CBCP for ETH (1092.96 bps) exceeds that of BTC (934.33
bps), reinforcing this point. This could mean that at its peak valuation, market dynamics
or ETH demand could push its premium above BTC. However, the same cannot be said
for the standard deviation, as ETH (74.81 bps) presents a lower value than BTC (78.91
bps) for this category. This suggests that while ETH premiums can be higher, they are
also more stable and less variable, highlighting ETH as the superior choice over BTC for

investors seeking profitable arbitrage opportunities.

Examining the independent variables, we see that Google Trends Intensity for BTC
and ETH has a similar mean value, indicating a comparable level of public interest in
both cryptocurrencies during the sample period. However, ETH shows a wider range (4
to 100) compared to BTC (8 to 64), reflecting more volatile interest levels. For the
country-level variables, focusing on the benchmark (USA), we find that the daily return
ratios for ETH (1.344%) and BTC (0.894%) are comparable, with ETH slightly higher.
Similarly, the volatility ratios for ETH (1.012%) and BTC (1.019%) indicate comparable
risk levels, as for turnover ratios for BTC (1.011%) and ETH (1.010%). Such results

corroborate our previous affirmation that ETH is the superior choice over BTC.

A detailed description of the sample by country is provided in Table Al in the
appendix.

Additionally, Table 3 displays a pairwise correlation matrix with two panels: Panel A
for BTC and Panel B for ETH. The results indicate the absence of high pairwise

correlations between the variables, suggesting that multicollinearity is not a problem.
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5.4. Methodology

A multiple linear regression model for panel data analysis was considered to estimate the
impact of key indicators on the CBCP for BTC and ETH markets. This model aims to
capture the nonlinear dynamics of the phenomenon by incorporating time (¢), country (i),
and cryptocurrency (c) variant characteristics. The regression model is specified as

follows':

CBCP_Global_ABS;; . = f, + p1google_trends,; . + f,conf_time_btc,; . +
psconf _time_btc_In,; . + P4blk_time_eth,; . + Psdaily return,; . + Bgvols; . +
Brturng; . + Pgdailyreturn_ratio.; . + fovol_ratio.; . + froturn_ratiog; . + pyqinty; +

Pi2fx_rate,; + fizecon_freed,; + B1agold_usd,; + & 2)

where CBCP_Global_ABS,; . is the dependent variable, By is the intercept, B to 14 the

coefficients for the independent variables, and &;; . is the residual term.

This investigation aims to examine the effects of specific variables on the CBCP, both
through a joint analysis, combining potential CBCP values of multiple countries into one,
and by highlighting key differences when analyzing each country individually. The

previous equation provides a generalized framework for our approach.

To determine the appropriate model specification, the Hausman test was conducted to
compare fixed effects versus random effects. The null hypothesis was rejected based on
statistical significance (p-value < 0.05), indicating that a fixed effects model is the
preferred choice. Further validity tests were performed, identifying multiple error
structures within the equation. The Breusch-Pagan test revealed the presence of
heteroskedasticity, indicating a non-constant variance of the error terms. Additionally,
the Wooldridge test stated the occurrence of autocorrelation, suggesting that the error

terms are correlated across time within panels (Wooldridge, 2010). To address these

" The regression model applies to both Bitcoin (BTC) and Ethereum (ETH). The primary distinction lies
in the crypto-specific indicators included. For BTC, the model incorporates variables such as
conf time btc, conf time btc In, whereas for ETH, it includes blk time_eth.
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issues, robust standard errors were employed to ensure the reliability of the regression

results.

Following the research proposed by Blackwell (2005), when panel heteroskedasticity,
panel autocorrelation, and contemporaneous correlation are identified in the regression
model, the most efficient approach is to use panel-corrected standard errors (PCSE) —
“xtpcse” introduced by Beck and Katz (1995). While PCSE provides robust standard
errors to account for heteroskedasticity and contemporaneous correlation across panels,
we also needed to correct for the presence of autocorrelation. The Prais-Winsten method
addresses serial correlation by transforming the data to correct for first-order

autoregressive processes - AR(1).

Table A2, in the appendix, displays the validity tests for Prais—Winsten model

assumptions.

6. Findings

In Section 6.1, a thorough graphical analysis spanning multiple countries and
cryptocurrencies from 2018 to 2023 examines the Cross-Border Cryptocurrency
Premium (CBCP). In order to answer Research Questions 1 and 2, this visual exploration
clarifies the dynamics and trends. Section 6.2. dives deeper into the factors influencing
the CBCP with an in-depth multivariate analysis of the pooled samples of five countries.
This section provides clarification and responses to Research Question 3 by carefully
examining the key factors that influence the CBCP. In Section 6.3, the country-by-
country investigation of the CBCP determinates provides evidence to address Research

Question 4.

6.1. Graphical Analysis

Figure 2 and Figure 3 display the BTC and ETH CBCP for the countries with the highest

economic freedom, namely Germany, Japan, Australia, Canada, and the United Kingdom.
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There is a clear presence of the CBCP across all BTC sample markets (Figure 2). This
indicates that the CBCP phenomenon is not confined to the BTC market in Korea but is
also observable in other major economies. On average, the values for the premium are
consistent across these markets, demonstrating that no particular country pairing offers a
significantly more compelling opportunity for arbitrage. Additionally, we observed that
at the beginning of 2023, the CBCP exhibited substantial fluctuations, reaching peak
values. Such observation is consistent with the inherently volatile nature of
cryptocurrency markets experienced during this period. This graphical analysis allows us
to answer the Research Question (RQ1) with a “yes”; the CBCP, a phenomenon well-
documented in the South Korean cryptocurrency market, is also observable in other

countries with high economic freedom.

As observed in BTC markets, the CBCP phenomenon is also evident in ETH markets,
as shown in Figure 3. The behavior of the CBCP is consistent across all samples,
exhibiting significant fluctuations, especially during periods of heightened market
activity. Peaks in CBCP values are observed around early 2023 as portrayed in BTC
markets, except for UK-USA ETH markets, which show a unique pattern with less
pronounced peaks. Across all country pairings, the average premium value is about 10%,
whereas the UK-USA pairing shows a significantly lower premium of approximately 1%.
This disparity indicates that the UK-USA market is relatively more stable and integrated,
with fewer arbitrage opportunities compared to other countries' ETH markets (but not in
BTC markets). This stability suggests that the UK-USA ETH market may have better
liquidity and efficiency, reducing the extent of price discrepancies that typically present
profitable arbitrage opportunities for savvy investors. According to Seo et al. (2024),
"arbitrageurs tend to exploit the premium only when it is relatively large." Overall, this
graphical evidence also allows us to answer RQ2 with a “yes ”’; the presence of the CBCP
still holds true for Ethereum markets. However, there are different patterns between BTC
and ETH in UK-USA markets. Future research may address this evidence with more

detailed lenses.
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6.2. Pooled Findings

6.2.1. Joint CBCP in Bitcoin markets

Table 4 presents the baseline estimations of the determinants of CBCP in BTC markets,

applying the Prais-Winsten regression method for the top five countries. This analysis,

which is divided into partial models (I, II, IIT) and full models (IV.1, IV.2), provides a

comprehensive understanding of the effects of various independent variables at the

crypto, country, and control levels.

Independent Variables
Crypto Level
Google Trends BTC

In(Confirmation Time BTC)
Country level

Local Countries (LC)
Daily return LC
Volatility LC

Turnover LC

USA (Benchmark)
Daily return ratio

Volatility ratio

Turnover ratio

Controls
Interest rates LC

Foreign Exchange Rate
Economic Freedoms LC
Gold price volatility
Fixed Effects

Weekend

3-days period

Constant

Observations

R-squared
Number of sample

Partial Models Full Models
| Il 1] V.1 V.2
-0.551*** -0.564***  -0.612***
(0.161) (0.181) (0.160)
6.741%** 6.709*** 8.069***
(1.900) (1.871) (1.870)
0.166 0.231
(0.357) (0.360)
-0.419 0.255
(0.444) (0.487)
58.381* 12.503
(30.192) (31.704)
-0.159 -0.174
(0.123) (0.123)
-23.137*** -23.262***
(4.068) (4.073)
-75.485*** -76.803***
(11.070) (11.078)

15.086***  17.301***  17.782*** 15.415*** 16.348***

(1.240) (1.292) (1.242) (1.310) (1.231)
DABTF*  2.830%%*  -3.649%**  2A418%*  -2.9B66***
(1.083) (1.083) (1.181) (1.036) (1.133)
2.976%**  -3.588%**  -3707***  -3.065%**  -3.270%**
(0.349) (0.362) (0.351) (0.365) (0.347)

0.048***  0.048***  0.051***  0.048***  0.050***

(0.009) (0.008) (0.008) (0.009) (0.009)
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes

171.021%** 223.707*** 330.435*** 174.712%** 285.427%**
(31.963)  (31.713)  (33.229)  (32.064)  (33.004)

10,955 10,955 10,955 10,955 10,955
0.093 0.086 0.169 0.097 0.180
5 5 5 5 5

Standard errors in parentheses
***n<0.01, ** p<0.05, * p<0.1

Table 4. Joint Estimations - Bitcoin CBCP (Prais Winsten)
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In Table 4, at the crypto level, we document that Google trends searches have a
significant negative impact on the Bitcoin CBCP. The results indicate that higher search
interest in Bitcoin is associated with a decrease in CBCP. This suggests that a more
informed and active investor base enhances market efficiency, reduces information
asymmetry, and ultimately minimizes price differentials between global exchanges. This
trend is consistent across both partial and full models, with a high level of significance
(p-value <0.01). Conversely, the confirmation time on the blockchain positively impacts
the CBCP. Higher confirmation times are associated with increased Bitcoin premiums,
likely due to transaction delays, increased uncertainty, network congestion, and a
consequent reduction in market efficiency, which leads to increased price discrepancies
between exchanges. This finding is supported by the research conducted by Choi et al.
(2018).

At the country level, most variables presented for both partial and full models do not
show a significant impact on CBCP, apart from the turnover. In partial models (II)
turnover shows a positive effect over the CBCP, indicating that higher market turnover is
associated with a higher BTC premium value for a significance level of 10%. However,
the high standard error for this result limits the accuracy of the assumptions. This effect

diminishes and becomes insignificant in the full models (IV.1).

When using the USA as a benchmark, the daily return ratio does not significantly
influence the CBCP, as evidenced by the values presented in both models. In contrast, the
volatility ratio for BTC markets shows a significant negative impact on CBCP in both
partial models (IIT) and full models (IV.2) at the 1% level. This finding suggests that
higher local volatility compared to the USA is associated with a lower CBCP. As
volatility peaks in a local exchange relative to the benchmark exchange, arbitrageurs may
exploit significant price swings to profit; in turn, arbitrageurs will promote market
efficiency and reduce the existing premium. Similarly, the turnover ratio shows a strong
negative effect on the CBCP at a 1% significance level, indicating that higher market
liquidity and trading activity (as proxied by turnover) enhances market efficiency, thereby

reducing price differences reflected in the premium.

Control variables also play a crucial role as all results produce a high level of
significance (p-value < 0.01) across all models. Interest rates in local countries are

positively related to the CBCP, being all highly significant. When interest rates increase
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in a given local country, the CBCP rises. This is because higher interest rates attract
foreign capital, as investors seek higher ROI denominated in the local currency. The
resultant appreciation of the local currency increases the relative cost of purchasing
cryptocurrencies within that country. Consequently, the local price of cryptocurrencies
rises in comparison to other countries, leading to an increase in the CBCP. Gold price
volatility exhibits a comparable behavior. It consistently shows a significant positive
impact on CBCP. When the gold price volatility increases investors might seek to
diversify their portfolios. By potentially redirecting their funds into cryptocurrencies,
which are mostly uncorrelated and often move independently from traditional assets like
gold (Klein et al., 2018; Kurka, 2019; Baur et al., 2021), this increased demand can
elevate local prices, consequently raising the premium in those markets. Distinctively, the
coefficients for the foreign exchange rates show significant negative effects on the CBCP.
When foreign exchange rates increase in a local country, making it more expensive to
buy cryptocurrencies in the local currency, it becomes more profitable for arbitrageurs to
buy cryptocurrencies where they are cheaper (benchmark) and sell them where they are
more expensive (local country). This arbitrage activity tends to reduce price differentials
between exchanges, thereby lowering the CBCP. Finally, the higher the economic
freedom index the lower the CBCP in the BTC markets. Countries with high values for
this index typically have more transparent and predictable regulatory environments. This
fosters greater investor confidence and participation in cryptocurrency markets, reducing
the likelihood of significant price discrepancies between exchanges. As a result, the
CBCP tends to be lower in these jurisdictions. For detailed estimations, variable-by-

variable, see Table A3 in the appendix.

6.2.2. Joint CBCP in Ethereum Markets

Table S presents baseline estimations using the Prais-Winsten regression method for ETH
markets (for variable-by-variable estimations see Table A4 in appendix). The results
largely align with findings in BTC markets, with a few notable exceptions. Block time,
specific to ETH, shows a significant negative relationship with the CBCP across all
models for a 5% level. Higher block time values lead to lower CBCP values, as increased
block time results in longer transaction confirmation and settlement times. This delay can
cause discrepancies in pricing across different exchanges. Traders and arbitrageurs
capitalize on these price differences caused by slower transaction processing, which

ultimately leads to a decrease in the CBCP value as arbitrage enhances market efficiency.
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Similarly, the negative coefficient for the daily return ratio for partial models (I) and full

models (IV.2) indicates that if the daily returns in the local countries increase relative to

the USA, the CBCP decreases (p-value < 0.1). This could imply that higher relative

returns in local crypto markets make them more attractive to investors, which ends up

creating significant discrepancies between exchanges. Arbitrageurs will take advantage

of such opportunities, contributing to increased market efficiency, and consequently

reducing the premium. In contrast to BTC markets, the foreign exchange rate does not

show any statistical significance in ETH markets, indicating that it is not a driving factor

behind the CBCP across the presented models.

Independent Variables
Crypto Level
Google Trends BTC
Block Time ETH
Country level

Local Countries (LC)
Daily return LC

Volatility LC

Turnover LC

USA (Benchmark)
Daily return ratio

Volatility ratio

Turnover ratio

Controls
Interest rates LC

Foreign Exchange Rate

Economic Freedoms LC

Gold price volatility

Fixed Effects
Weekend

Constant

Observations

R-squared
Number of sample

Partial Models Full Models
| 1] 1] V.1 IV.2
-0.522*** -0.535***  -0.559***
(0.120) (0.137) (0.121)
-4.316** -4.339** -4.312**
(2.152) (2.136) (2.156)
0.044 0.214
(0.210) (0.213)
-0.495* 0.045
(0.284) (0.299)
22.872** -1.366
(9.711) (10.665)
-0.077* -0.077*
(0.044) (0.044)
-37.671*** -37.199***
(3.788) (3.780)
-43.077*** -43.820* **
(8.582) (8.563)

18.224***  21.541***  20.182***

(1.438) (1.535) (1.401)
-0.890 -0.762 -1.392
(1.187) (1.214) (1.366)
-4.205***  -5,208***  -4,832***
(0.427) (0.456) (0.412)
0.048*** 0.048*** 0.051***
(0.009) (0.008) (0.008)
Yes Yes Yes

18.204***  18.459***

(1.596) (1.412)
-0.809 -0.745
(1.159) (1.316)
-4.242%**  -4,249%**
(0.473) (0.414)
0.048*** 0.050***
(0.009) (0.009)
Yes Yes

311.168*** 325.217*** 377.747*** 314.069*** 389.704***

(49.897)  (37.683)  (36.576)
10,955 10,956 10,957
0.155 0.144 0.191

5 5 5

(51.603)  (49.968)
10,958 10,959
0.156 0.201
5 5

Standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1

Table 5. Joint Estimations - Ethereum CBCP (Prais Winsten)
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6.2.3. Robustness Checks

To check the robustness of our estimates, we applied our specification in Equation I using

the Generalized Least Squares (GLS) method. This method assumes the same premises

as the Prais-Winsten model and is useful for addressing potential inefficiencies in the

presence of AR(1) autocorrelation within panels, as well as cross-sectional correlation

and heteroskedasticity across panels. The results are reported in Table 6 and Table 7 for

BTC and ETH markets, respectively.

Independent Variables
Crypto Level
Google Trends BTC

In(Confirmation Time BTC)

Country level
Local Countries (LC)

Daily return LC

Volatility LC

Turnover LC

USA (Benchmark)
Daily return ratio

Volatility ratio

Turnover ratio

Controls
Interest rates LC

Foreign Exchange Rate
Economic Freedoms LC
Gold price volatility
Fixed Effects

Weekend

3-days period

Constant

Observations
Number of sample

Pooled Results Partial Models Full Models
(reported on
Table 4) | Il ] V.1 IvV.2
- -0.548*** -0.563***  -0.609***
(0.079) (0.089) (0.079)
+ 6.743*** 6.724*** 8.064***
(0.919) (0.907) (0.915)
n/sig. 0.165 0.231
(0.174) (0.174)
n/sig. -0.423** 0.249
(0.215) (0.237)
n/sig. 56.587*** 10.708
(14.861) (15.793)
n/sig. -0.161** -0.176**
(0.071) (0.071)
- -23.047*** -23.169***
(2.100) (2.103)
- -75.804*** -77.110%**
(5.596) (5.600)
+ 15.126***  17.316*** 17.864*** 15.415*** 16.413***
(0.764) (0.804) (0.774) (0.820) (0.767)
- -2.168 -2.511 -3.230 -2.134 -2.593
(2.323) (2.362) (2.413) (2.270) (2.340)
- -3.059***  -3.667***  -3.825***  -3.136***  -3.375***
(0.292) (0.299) (0.297) (0.300) (0.293)
+ 0.048*** 0.048*** 0.051*** 0.048*** 0.050***
(0.004) (0.004) (0.004) (0.004) (0.005)
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes

176.899*** 229.520*** 339.088*** 179.922*** 293.127***

(24.438)  (24.448)  (25.157)
10,955 10,955 10,955
5 5 5

(24.582)  (24.892)
10,955 10,955
5 5

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

Table 6. Joint Estimations - Bitcoin CBCP (GLS)
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Independent Variables
Crypto Level
Google Trends BTC

Block Time ETH

Country level

Local Countries (LC)
Daily return LC
Volatility LC

Turnover LC

USA (Benchmark)
Daily return ratio

Volatility ratio

Turnover ratio

Controls
Interest rates LC

Foreign Exchange Rate
Economic Freedoms LC
Gold price volatility

Fixed Effects
Weekend

Constant

Observations
Number of sample

Pooled Results

Partial Models Full Models
(reported on Table
5) I I Il V.1 Iv.2
- -0.161%** -0.175%**  -0.470***
(0.032) (0.035) (0.063)
- -0.760** -0.844**  -3.716***
(0.341) (0.375) (1.085)
n/sig. -0.050*** -0.043***
(0.015) (0.014)
n/sig. -0.035 -0.023
(0.022) (0.022)
n/sig. 0.933 0.183
(1.429) (1.367)
- -0.022 -0.023
-0.02 (0.020)
- -14.457*** -14.285***
(1.611) (1.607)
- -19.137*** -19.354***
(3.586) (3.578)
+ 14.687*** 15.861*** 15571*** 14.667*** 14.432***
(0.784) (0.826) (0.875) (0.793) (0.882)
n/sig. 3.290 1.742 -0.026 2.477 0.560
(2.790) (2.888) (2.805) (2.703) (2.748)
- -3.221%**  -3.456%**  -3,132*%**  -3,184***  .2792%**
(0.288) (0.305) (0.334) (0.292) (0.334)
+ 0.056*** 0.055*** 0.057*** 0.057*** 0.065***
(0.004) (0.004) (0.004) (0.004) (0.006)
Yes Yes Yes Yes Yes Yes

199.825%** 205.611*** 214.362*** 198.286*** 236.187***
(23.220)  (24.304)  (27.660)  (23.749)  (32.149)

10,955 10,955 10,955 10,955 10,955
5 5 5 5 5

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 7. Joint Estimations - Ethereum CBCP (GLS)

Overall the findings obtained from using the GLS method are largely in line with those

from the Prais-Winsten method. The main differences are only observed in the

significance and magnitude of certain variables like the daily return ratio and the foreign

exchange rate. This shows consistent results across both methods, indicating robustness

in the estimations of the CBCP in BTC markets. The same can be said for the estimations

verified in ETH markets, meaning that the results from the GLS method are mostly

consistent with those from the Prais-Winsten method. Some differences are observed

primarily in the magnitude of the results, rather than their significance levels. However,
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these differences do not alter the overall conclusions. Such variables include block time,

daily return LC, daily return ratio, volatility ratio, and turnover ratio.

6.3. Country-by-Country Findings

6.3.1. CbC CBCP in Bitcoin markets

Table 8 presents a country-by-country panel approach for the baseline estimations using
the Prais Winsten method on Bitcoin CBCP. In this chapter, we examine whether the key
indicators of the CBCP exert similar impacts across each individual market under

analysis.

At the crypto level, the impact of Google trend searches on Bitcoin-CBCP aligns with
the results obtained in the pooled findings for Germany (Column A.2), Japan (B.1, B.2),
and the UK (E.1, E.2); in this country-markets there is a negative effect of Google trend
searches on CBCP for BTC. However, we find that Canada does not follow the same
pattern (D.1, D.2); in that market there is evidence of a positive effect of Google trend
searches on CBCP in BTC (p-value < 0.01), indicating higher premiums with increased
search interest. Higher search volumes for BTC in Canada reflects a surge in public and
investor interest. This heightened interest often leads to increased buying activity, driving
up the demand for BTC in Canadian exchanges in relation to US (benchmark) exchanges,
contributing to the creation of significant price discrepancies. In Australia search intensity

is not a driving factor behind the CBCP (C.1, C.2).

Confirmation time on the blockchain positively impacts the CBCP across all sample
markets (A.2; B.1,B.2; C.1.,C.2; D.2; E.1, E2), suggesting that longer confirmation times
are associated with higher premium values. This result aligns with those reported for the

pooled sample.

Similar to the findings reported in Table 4, most variables at the country level
(Columns .1) do not show a significant impact on CBCP in BTC, apart from a few
exceptions. For a significance level of 5%, a positive coefficient for daily returns is
observed in Japan. This implies that the CBCP value in this country benefits from positive
daily returns in BTC markets. When investors in a particular country experience higher
returns, they may perceive their local market as more favorable or stable. This perception

can increase the demand for cryptocurrencies within the country, which ultimately results
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in an increase in the BTC price relative to other markets, leading to a higher CBCP.
Volatility levels present in Australian BTC markets also show statistically effects on the
CBCP (p-value< 0.05). This suggests that when BTC experiences greater price
fluctuations, investors may view it as more speculative and riskier, but there is also the
potential to obtain excess returns. Consequently, the increased demand in these markets
drives up the local price of BTC, leading to a higher CBCP. Additionally, the turnover in
British markets exhibits significant positive influence over the CBCP in BTC markets,
which contradicts the results obtained in the pooled findings. When turnover is high, it
indicates that a significant volume of BTC is being traded frequently. This heightened
activity elevates local cryptocurrency prices, creating significant price discrepancies
between countries exchanges. As a result, the CBCP increases.

When using the USA as a benchmark and comparing the country-by-country estimates
(Columns .2) with the results from Table 4, the only marked difference in the results lies
in the significance of the daily return ratio as a predictor of CBCP. In Germany (A.2), the
daily return ratio has a significant negative impact on the CBCP (p-value <0.1), which
contradicts the non-significance of this variable in the pooled findings. When the daily
return ratio is high, it suggests that the local market is performing well in comparison to
the benchmark, attracting more investors and increasing the demand for the
cryptocurrency®. This increased demand in the local market is met with heightened
arbitrage trading, which ultimately reduces price differences between exchanges and

consequently lowers the premium.

Control variables playing a crucial role in the CBCP reported in the pooled findings
exhibit similar influence in for each country-market. However, the interest rates affect the
CBCP differently in Canada. Specifically, higher interest rates in Canada are associated
with diminishing CBCP values (p-value<0.1).

For detailed estimations of the determinants of BTC CBCP, following a country-by-
country approach, report to the appendix Tables AS — A9.

8 The demand for the cryptocurrency was measured using Google trends searches as a proxy.
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6.3.2. CbC CBCP in Ethereum markets

Table 9 reports several key observations about the determinants of ETH CBCP across
different countries. At the crypto level, most variable coefficients within this category
demonstrated negative effects on the premium, aligning with the pooled findings in Table
5, with a few exceptions. Notably, Google Trends searches exerted a positive influence
on CBCP in the UK markets at the 1% significance level, indicating that increased search
intensity leads to higher premium values. This finding mirrors a specific case observed in
the country-by-country analysis of BTC markets in Canada. In contrast, for the other
countries in the study, CBCP was negatively influenced by Google searches, with higher
significance observed in Germany, Japan, and the UK, as previously mentioned.
Similarly, block time generally acted as a negative driver of CBCP values across
countries, but it was particularly significant as a determinant of the premium in the

Japanese market.

Country-level variables in ETH pooled findings displayed non-significant results on
the CBCP, indicating that their influence can be disregarded as determinants of premium
values. However, the same cannot be said when adopting a country-by-country approach.
In this analysis, we observed that in Japan, the daily return had a significant positive
impact on the CBCP at the 5% level. This result aligns with the conclusion drawn from
the country-by-country findings in BTC markets. Additionally, turnover showed
significant effects on CBCP values in Germany and the UK. In Germany, the results
indicate that turnover positively impacts the CBCP at the 10% level. However, the high
standard error for this estimate limits the accuracy of the assumptions. Conversely, in the
UK, turnover has a significant negative effect on the premium (p-value < 0.05). This
indicates that a larger volume of trades is occurring frequently, enhancing market
liquidity. This increased trading activity makes it easier for buyers and sellers to execute
transactions without causing significant price fluctuations, between local exchanges and

the benchmark, such as US exchanges, thereby reducing the premium.

When using the USA as a benchmark, the only significant result that differentiates
from the ETH pooled findings lies on the relationship between the volatility ratio and the
CBCP for British markets. In the UK the volatility ratio positively impacts the premium
(p-value < 0.01), showing that higher local volatility compared to the USA is associated

with a higher CBCP. Higher volatility in cryptocurrency markets indicates more
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significant and frequent price fluctuations, making the market more unpredictable. This
environment is primed for speculative investors who are looking to capitalize on rapid
price changes. These investors might be willing to pay a premium to access the
cryptocurrency in local markets, anticipating higher potential returns despite the
increased risk. Such speculative engagement creates discrepancies between countries

exchanges, leading to higher CBCP values.

Regarding control variables, their effects on the premium differ substantially from
what was found in the ETH pooled findings, apart from the estimates for gold price
volatility, which present similar positive results across all sample markets. Conversely,
interest rates do not have a uniform impact on the CBCP across all countries. Specifically,
in Canada, interest rates negatively influence the premium (p-value < 0.05), which
contradicts the findings reported in Table 5. Higher interest rates tend to strengthen the
local currency, making it less appealing to seek alternative investments such as
cryptocurrencies. Consequently, the reduced demand and increased opportunity cost of
investing in cryptocurrencies contribute to lower CBCP values, as local prices tend to
decrease, aligning more closely with those in other countries exchanges. Similarly,
foreign exchange rates deviate from the assumptions made in the pooled findings.
Contrary to the pooled estimates lacking statistical significance, Table 9 shows that
foreign exchange rates negatively impact the CBCP for almost every country in the study,
especially for Japan. The sheer magnitude of the estimates suggests that fluctuations in
the exchange rate greatly influence the CBCP in Japan, more so than in other countries
analyzed in the study (p-value < 0.01). Conversely, in Germany this indicator does not
have any determinative power over the CBCP. Finally, we found that the index of
economic freedom positively impacts the CBCP for UK (p-value < 0.01), suggesting that
higher economic freedom in this context correlates with an increase in the premium. This
might happen because in countries with high economic freedom, there is usually less
government intervention and fewer barriers to trade, which can encourage a more
speculative behavior out of investors in crypto markets, thereby driving up local prices
relative to the benchmark. As a result, the increased demand in these economically free

environments leads to higher premiums.

For detailed estimations of the determinants of ETH CBCP, following a country-by-
country approach, report to the appendix Tables A10 — A14.
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7. Conclusion

Given the growing interest that institutional and retail investors are paying to
cryptocurrencies, it is critical to comprehend the intricacies of this evolving market. This
study was motivated by the desire to investigate lucrative arbitrage opportunities in the
cryptocurrency space, with a particular emphasis on the long-term price differences

known as the Cross-Border Cryptocurrency Premium (CBCP).

Drawing inspiration from the traditional concept of the Kimchi Premium, used to
describe persistent price discrepancies of Bitcoin between South Korean and US
exchanges, we conducted a study to explore this phenomenon across other developed
markets and cryptocurrencies. It was already extensively researched in the literature that
Bitcoin tends to be more expensive in South Korea compared to the US (e.g., Choi et al.,
2018; Lee et al., 2022). However, by broadening the scope of previous research, we
discovered that the premium (CBCP) is not only present in Bitcoin (BTC) markets but
extends to Ethereum (ETH) as well. We offer evidence that this phenomenon is observed
globally, affecting major economies such as the United States, Germany, Japan, Australia,
Canada, and the United Kingdom, beyond South Korea. On average, ETH trades at a
higher premium compared to BTC. This suggests that ETH may present more attractive
arbitrage opportunities, potentially making it a more favorable choice for traders seeking
to capitalize on price discrepancies. However, it is important to note that the UK-USA
ETH market offers fewer arbitrage opportunities, which indicates high efficiency and

liquidity on that market.

Our analysis also uncovered several key factors impacting the CBCP. We observed
that blockchain confirmation time, interest rates, and gold price volatility have a positive
effect on the Bitcoin premium, and similar influences are noted for Ethereum. Conversely,
country-specific variables like daily return, volatility, and turnover show no significant
impact on the CBCP for either cryptocurrency. Such finding is in line with the
conventional view in stock market bubble literature, which asserts that “rational bubble
models are incapable of connecting bubbles with turnover” (Scheinkman et al., 2003, p.

6). We also found that both Bitcoin and Ethereum premiums are adversely affected by
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factors including Google Trends searches, volatility ratio, turnover ratio®, foreign
exchange rates, and the index of economic freedom. Furthermore, the Ethereum CBCP is
also influenced by block time and the daily return ratio, variables that do not significantly
impact the Bitcoin CBCP. This indicates that each cryptocurrency has its own unique
sensitivities and is affected by specific factors, reflecting their distinct market
characteristics and trading behaviors. The country-by-country analysis reveals that the
CBCP is influenced by heterogeneous microeconomic environments, resulting in
inconsistencies across different national contexts. For instance, while Google trends
searches for Bitcoin generally decrease the CBCP in the joint findings, in Canada, they
are associated with higher premiums. Similarly, this effect is observed with Ethereum

trading in the UK markets.

The evidence we provide contributes to the literature by closing current knowledge
gaps about the speculative nature of cryptocurrency markets and the arbitrage
opportunities they offer. The study guide investors, regulators, and policymakers
navigating the complex terrain of the global cryptocurrency market by shedding light on
the CBCP phenomena. However, it is key to acknowledge that this study has some
limitations, especially regarding the data collection process for crypto-specific variables.
The reliability and availability of data could pose a constraint as the decentralization of
cryptocurrency data might lack standardization among exchanges. Also, our findings are
based on selected markets and cryptocurrencies (BTC and ETH), which may not be
generalizable to other cryptocurrencies or emerging crypto categories that exhibit

different characteristics or liquidity profiles.

In conclusion, while the dream of a global currency free from government
interventions remains elusive, understanding the determinants of the CBCP can help
navigate the complex terrain of the cryptocurrency market, ultimately promoting greater

market efficiency and stability.

° Both the volatility ratio and turnover ratio measure the impact of the volatility and turnover verified on
local countries relative to the volatility or turnover in the USA (benchmark).
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Appendix

Panel A. Summary statistics of CBCP (in absolute terms) by Local Country and

Cryptocurrency
A.1) Bitcoin

Obs. Mean Std. Dev. Min. Max.
Germany 2,191 50.750 77.290 0.062 934.080
Japan 2,191 51.956 80.094 0.035 934.334
Australia 2,191 63.394 79.730 0.001 933.638
Canada 2,191 50.045 76.558 0.007 932.575
United Kingdom 2,191 58.513 80.001 0.002 934.156
A.2) Ethereum

Obs. Mean Std. Dev. Min. Max.
Germany 2,191 52.699 81.474 0.062 1091.196
Japan 2,191 53.853 84.920 0.036 1091.704
Australia 2,191 65.309 83.740 0.001 1092.963
Canada 2,191 52.169 81.335 0.007 1091.958
United Kingdom 2,191 67.443 17.144 15.555 105.020

Panel B. Summary statistics of Daily Return by Local Country and Cryptocurrency

B.1) Bitcoin

Panel C. Summary statistics of Volatility by Local Country and Cryptocurrency

C.1) Bitcoin

Obs. Mean Std. Dev. Min. Max.
Germany 2,191 4.449 3.685 0.003 60.589
Japan 2,191 4.500 3.709 0.089 61.808
Australia 2,191 4.500 3.709 0.089 61.808
Canada 2,191 4.439 3.645 0.016 59.835
United Kingdom 2,191 4.430 3.661 0.005 58.632
C.2) Ethereum

Obs. Mean Std. Dev. Min. Max.
Germany 2,191 5.830 4.633 0.039 73.462
Japan 2,191 5.879 4.659 0.243 74.785
Australia 2,191 5.763 4.582 0.030 69.204
Canada 2,191 5.815 4.593 0.069 72.639
United Kingdom 2,191 5.810 4.608 0.116 71.332

Panel D. Summary statistics of Turnover by Local Country and Cryptocurrency

D.1) Bitcoin

Obs. Mean Std. Dev. Min. Max. Obs. Mean Std. Dev. Min. Max.
Germany 2,191 0.112 3.606 -36.753 21.339 Germany 2,191 0.085 0.071 0.010 0.735
Japan 2,191 0.121 3.649 -37.128 21.255 Japan 2,191 0.085 0.071 0.010 0.756
Australia 2,191 0.113 3.553 -35.161 19.142 Australia 2,191 0.085 0.071 0.010 0.743
Canada 2,191 0.110 3.577 -36.423 18.599 Canada 2,191 0.085 0.071 0.010 0.727
United Kingdom 2,191 0.111 3.590 -35.946 19.435 United Kingdom 2,191 0.085 0.071 0.010 0.750
B.2) Ethereum D.2) Ethereum
Obs. Mean Std. Dev. Min. Max. Obs. Mean Std. Dev. Min. Max.
Germany 2,191 0.151 4.640 -41.910 25.544 Germany 2,191 0.191 0.224 0.010 2.340
Japan 2,191 0.160 4.690 -42.254 25.960 Japan 2,191 0.191 0.224 0.010 2.404
Australia 2,191 0.151 4.590 -40.448 25.654 Australia 2,191 0.191 0.224 0.010 2.366
Canada 2,191 0.148 4.613 -41.607 25.889 Canada 2,191 0.191 0.224 0.010 2.314
United Kingdom 2,191 0.149 4.632 -41.169 25.874 United Kingdom 2,191 0.191 0.224 0.010 2.388
Table Al. Detailed Sample Description
Dependent variable: Bitcoin Ethereum
Independent variables regressed on: Table 4. Table 5.

Column V.1 ColumnivV.2 ColumnlIV.1 ColumnIV.2

Panel A. Test for panel-level heteroskedasticity
Breusch-Pagan / Cook-Weisberg test

HO: Constant variance (i.e., Homoscedasticity)

chi2 18350.45***  39099.29*** 340115.5*** 329752.5***
Panel B. Test for autocorrelation
Wooldridge test HO: no first-order autocorrelation
Fstat 155.211*** 203.248***  235.141***  113.277***
Panel C. Fixed versus Random Effects
Hausman test HO: Difference in coefficients not systematic
chi2 94.03*** 114.54*** 84.22%** 200.8***

*k* p<0.01’ * % p<0.05’ * p<0.1

Table A2. Validity Tests
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