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Associated data.
This study does not use any data. This work is a survey of academic research papers. All the papers used in this work are summarized in tables.
This paper provides a review of the literature on key matters related to the popular cryptocurrency Bitcoin. Another key motivation of this paper is to understand the underlying principle of this digital currency from the economic and financial point of view. For the survey to be comprehensive, the paper is categorized into varied themes: price dynamics, volatility, bubble dynamics, mode of recognition in the financial market, efficiency, economics, social media and investor sentiment, and lastly regulation and legality. We argue that Bitcoin is still in an embryonic phase and needs to evolve with time especially keeping in pace with technological advancements. It should be robust to get accepted as an alternative currency and be able to prevent any fraudulent exploitation.
Introduction
Bitcoin is a cryptocurrency (or digital currency) formulated on the concept of “peer-to-peer” (P2P) network (Nakamoto 2008 ). This invention is credited to a pseudonymous software developer or maybe a hacker named “Satoshi Nakamoto". The key intention was to create a transaction system free from intervention by any central or monetary authority, be based on a mathematical algorithm instead of “third-party trust", payments can be done electronically in a protected, verifiable and incontrovertible way. The application of this idea implies a payment system that all transactions happen directly between the owner and the receiver and is broadcast through a P2P network. Despite the information being public, the identity of the user is anonymous. The coin is mined to collect information in the form of “blocks” and each block contains information with respect to the current transaction and the previous block. This links every current block to the first block. All recorded transactions on the block are verified by the principle of Proof-of-Work. It is almost impossible to change the Bitcoin software unless the majority of participants agree to do so. A hacker or user with criminal intention requires enormous computational power to alter this arrangement. Do such fundamentally strong principles make this a true-blue system? The academic literature has a varying response to this question. The aim of this paper to consolidate evaluations and interpretations of various academicians who have probed into the existence and working of the Bitcoin payment system. The motivation behind this literature survey is to integrate the existing research work in this area and possibly present it as a starting point for future researchers to use this study as a preliminary pathfinder. We aim to address some central ideas like price and volatility dynamics; economics and efficiency of the system; and financial aspects and regulation. Kindly note that this work does not regard technicalities of blockchain or mining strategies which serve the working of the Bitcoin payment system. The key focus is to address the questions from economics and finance belief through simplified discussion. Therefore, the themes of our work are chosen to be in line with Economic and Finance theory and literature. We have tried to cover all the important work published at the time of completion of this work. The major criteria we have used for paper selection are minimum of 10 citations and quality of the journal it is published with. Most of the journals are graded as B and above as per the Australian Business Deans Council ranking. However, we have made exceptions for some working papers if they had a high citation. Subsequently, the paper has been structured as follows: “ Price dynamics ” draws attention to volatility that exists in the Bitcoin market. It also addresses a key question on speculation of Bitcoin being a mere bubble. “ Volatility and bubbles ” elucidates the economics behind the entire system and reviews whether the system is efficient or not. “ Economics and efficiency of Bitcoin ” analyses the crucial “Asset vs Currency” debate that keeps contouring around the Bitcoin. It also throws light on the speculative hedging and investment virtues with Bitcoin. “ Bitcoin as currency vs asset ” calls attention to the impact of social media on investor sentiments and the traceable consumer behavior towards the Bitcoin. “ Social media and investor sentiment ” focuses on the regulatory and legal aspects of the Bitcoin system and the threats it faces in terms of cyber-crimes. Finally, the paper presents conclusions and the scope for future work.
Price dynamics
Why does Bitcoin exactly have any value? It is not backed by any regulatory authority nor does it have any asset backing. It is operating in a virtual space through some complicated mathematical algorithm like in some science fiction. It is not, yet a very widely accepted payment system. It has been associated with some evasions in terms of legality. And yet, it continues to survive to show comprehensive price fluctuations ever since its formal existence in the virtual market. Prices of any commodity are determined by basic economic indicators or drivers such as utility, supply, demand, and scarcity. These factors do determine the price of Bitcoin but are also with several other factors which might be very absurd to be considered for any other fiat currency. For example, a Google search of Dollar will not impact the value and volume of it, but it can possibly drive the prices of a cryptocurrency (Aalborg et al. 2019 ).
An extensive amount of academic research has been done to determine what gives Bitcoin its value or what are the factors behind its constantly fluctuating prices. The demand–supply theory is the most common principle used in literature to determine the price of Bitcoin. “Inelastic demand and tight supply” result in soaring prices of Bitcoin as found by Blundell-Wignall ( 2014 ). The price determination model used is based on the “medium of exchange” role of Bitcoin. They form that the demand curve and supply functions are derived from the advantages or benefits of using Bitcoin. However, the prices can fall to zero if these benefits are taken away by the government or the coins are hampered by fraudulent activities or if a better alternative emerges in the market. The transaction volume also proves to be a significant demand driving ingredient implying that the transactional needs of users drive up the prices. The supply-side variables, on the other hand, prove to be insignificant in driving the prices of this unregulated contemporary currency. This phenomenon has been explained by Polasik et al. ( 2015 ) that it is because the bitcoin is governed by a mathematical algorithm and any expected future change is already reflected in the current prices. Kristoufek ( 2015 ) conducts a similar analysis by constructing a demand variable as a trade exchange ratio and incorporating the method of wavelength coherent analysis. The study finds that the price leads the Trade exchange ratio in the short run but not in the longer run. It means that Bitcoin does appreciate in the long run when used for more non-exchange transactions while in the short run the price boosts the exchange-based transactions. The supply-side factor remains difficult to be determined as the future money supply is also already reflected in the current prices because of a known algorithm. This relationship between the expected future supply of Bitcoin and its prices remains trivial (Polasik et al. 2015 ).
Using Economic Freedom Index, Viglione ( 2015 ) studies the role of governance and other related factors in determining the price of Bitcoin as measured by the willingness of users to pay a premium. This work exhibits that real interest rates, tax burden, and investment freedom across different countries is significant in determining Bitcoin prices. In contrast, inflation rates and monetary freedom across boundaries have no impact on Bitcoin prices.
Price information can often be taken from the exchanges the Bitcoins are trading on as noted by Brandvold et al. ( 2015 ). They find that Mt. Gox dominated the price discovery and sharing of information Bitcoin (Mt. Gox has now ceased to exist due to malicious activities). They also document that other smaller exchanges, such as Btc-e, are better at providing price information during market shock.
Bitcoin being a digital currency needs to be analyzed from a further perspective than just as an ordinary currency. Both the traditional determinants of currency prices and factors specific to digital currency are analyzed by Ciaian and Rajcaniova ( 2016 ). They examine if Bitcoin has the characteristics such as a medium of exchange, a unit of account and a store of value. They argue that the attractiveness of Bitcoin is the main driver of its’ price and Bitcoin cannot compete with standard currencies due to its speculative nature.
Later Athey et al. ( 2016 ) build a model to examine the equilibrium prices under two different scenarios. First in the absence of an investor and second by including an investor with certain characteristics in the model. They demonstrate the existence of a unique equilibrium for Bitcoin prices defined by economic forces (supply and demand) and show that the inclusion of an investor in the model gives a dynamic equilibrium. In their explanation, the fluctuation In Bitcoin prices is due to associated market expectations. However, Griffin and Shams ( 2020 ) observe that Bitcoin price reflects much more than just standard supply/demand and fundamental news. They argue that price manipulation has substantial distortive effects on Bitcoin. In a theoretical work, Bouoiyour et al. ( 2016 ) use the technique of Empirical Mode Decomposition to extract Intrinsic Mode Function (IMF) of time series data. The model first decomposes the time series into different IMFs arranging it from high to low frequency and then composes these IMFs into the fluctuating process. The findings exhibit that the slowly fluctuating (long term) components are more influential on Bitcoin price than swiftly fluctuating (short term) components. This varying short-run versus long-run results are also reflected in the empirical study by Wang et al. ( 2016 ). They find stock price index, oil prices, and daily traded volume to have a stable relationship with Bitcoin price in the long term but in the short-run it gets dynamic. A change in stock price index significantly affects Bitcoin prices as the investors tend to shift in and out of the market when experiencing variations. Changes in oil prices and trading volume, on the other hand, do not have much impact. The Bitcoin price is positively related to trading volume but negatively related to the stock price index, and the oil price. Bitcoin prices were further studied to see with respect to Bitcoin futures by Baur and Dimpfl ( 2019 ) and by trading platform by Pagnottoni and Dimpfl ( 2019 ). The former observes that Bitcoin spot price leads the futures price and later finds Chinese platforms like OKCoin and BTC China are the leader in price discovery of Bitcoin. Further, Kapor and Olmo ( 2019 ) show that Bitcoin futures and spot log-price have predictive drives for the Bitcoin spot price.
With increasing popularity and acceptance in the era of IoT (internet of things), Bitcoin is gaining more attention and more scrutiny. Being operated on an unregulated mechanism makes it highly vulnerable to manipulations. This issue has been highlighted by Gandal et al. ( 2018 ) and Griffin and Shams ( 2020 ). Authors of the former work set up an association between suspicious trading and resulting price fluctuations. Their study pivots around the much controversial suspicious activity on Mt. Gox in early 2014 and finds that Bitcoin prices rose an approximately 80% of the days on which suspicious trading activity was recorded, while it rose on a comparatively lesser number of days, 55% in which no such suspicious activity was observed. Looking at intraday price dynamics, Eross et al. ( 2019 ) observe that over time, Bitcoin returns have increased, while trading volume, liquidity and volatility varied markedly.
Price clustering is a phenomenon where prices tend to congregate around some specific set of values, usually whole digits. This phenomenon has been examined by Urquhart ( 2017 ) to check whether the cluster at a round number is being approached by rising or falling prices, or other relevant conditions that might influence the reaction. The price reaction, after round numbers show that in one, two, three, five, and ten days before a round number from rising prices, the returns are positively and statistically significant. However, there is no significant evidence of a return pattern after round numbers, but there is evidence of an insignificant next day negative reaction after round numbers. Further, clustering increases as prices and volume increase. In a recent finding, Alaoui et al. ( 2019 ) observe that changes in the Bitcoin prices and trading volume mutually interact in a nonlinear way. Looking at geographically defined markets, Panagiotidis et al. ( 2019 ) observe increased impact of Asian markets on bitcoin compared to other geographical markets.
However, most of these studies have contrasting findings due to differences in methodologies. Further results are also time-dependent and far from being stable due to the lack of long-term data.
Volatility and bubbles
Price fluctuations, if are continuously going through bouts of sudden rise and fall can lead to volatility in the Bitcoin market. The volatile market can give higher returns and alternatively pull-down invested capital to zero in the worst-case scenario.
This hype around the volatility of Bitcoin and whether its existence is substantial is audited by Sapuric and Kokkinaki ( 2014 ) by comparing its exchange rate with other established currencies. They use three parameters: change in the exchange rate, annualized volatility, and adjusted returns to show that the acclaimed volatility of Bitcoin in the literature is because it ignores the trading volume. The Bitcoin has relatively lower trading volume due to which the Bitcoin exchange rate faces unavoidable shocks and hence, so does its price. A study by Bouoiyour and Selmi ( 2015 ) examines extreme volatilities of Bitcoin prices. They state that bad or negative news has a greater effect on the volatility of Bitcoin prices than good or positive news and is highly driven by presumptions of the market participants. Consistent with a similar view, Aysan et al. ( 2019 ) examine the predictive power of global geopolitical risks (GPR index) on Bitcoin returns and volatility. They show that Bitcoin returns and volatility are negatively and positively related to GPR index. Further, Su et al. ( 2020 ) find the Bitcoin market to be a leading indicator of the global geopolitical situation. Given that Bitcoin prices reflect global geopolitical risk and investors react sharply to this risk, Chevapatrakul and Mascia ( 2019 ) report overreaction in the Bitcoin market and argue that Bitcoin investors overreact during days of sharp declines and sharp rallies.
There has been a widespread debate among academicians whether the Bitcoin is an asset or a currency or a commodity. We explore the literature in wider detail in later sections but highlight the common ground between the three in terms of volatility and stability. Dyhrberg ( 2016a ) draws a parallel between Bitcoin, currency, and gold. They argue that Bitcoin lies somewhere between a commodity and a currency as it acts like a currency due to its medium of exchange virtue and its reaction to federal fund rates. Taking into account the hedging capabilities of Bitcoin or its reactions to the news, they claim that Bitcoin mirrors gold. Klein et al. ( 2018 ) also do a comparative analysis of Bitcoin with gold and other precious metals and find a contrasting result. They find a similarity between Bitcoin and gold (and other precious metals) in terms of response to market shocks: both have an asymmetric response. However, from a market linkage point of view, the study exhibits that Bitcoin behaves completely diverse from Gold. During market distress, while the Gold remains relatively steady Bitcoin tends to decline amidst facing market shocks. It leads us to look at the safe haven properties of Bitcoin.
The safe-haven property of Bitcoin is examined by Bouri et al. ( 2016 ) by studying the relationship between change in price returns and volatility using a daily database of prices divided into two phases i.e., before and after the 2013 crash. They show that there exists a positive relation between return shocks and volatility in the pre-crash period which reflected upon the safe haven property of Bitcoin. However, the post-crash period witnessed a negative relationship thereby suggesting that Bitcoin lost its credibility as a safe investment and hedging instrument among the investors. However, in a recent study, Bouri et al. ( 2020 ) examine gold, commodities, and Bitcoin as safe havens for stocks to find Bitcoin to be superior over gold and commodities. However, looking at the safe haven characteristics of Bitcoin during the recent coronavirus pandemic, two separate studies (Chen et al. 2020 ; Conlon and McGee 2020 ) find Bitcoin not to be a safe haven during market turbulence. A similar observation was made by Matkovskyy and Jalan ( 2019 ) as they find risk-averse investors moving away from Bitcoin markets to safe financial assets during crisis periods. Bouoiyour and Selmi ( 2016 ) also, study the volatility trend of Bitcoin using price data over two sub-periods: from 2010 to 14 and from 2015 to 16. Their findings reveal that the first period to be explosive due to high volatility while the second period is relatively stable. In addition, they also report that price dynamics is more responsive to bad news than it is to the good news (similar to the findings of Bouoiyour and Selmi 2015 ).
Post any economic or financial crash, there is widespread panic among the investors, and their opinions about the market take a back seat. A feared investor sentiment is not good for the market progression as it can further deteriorate the conditions. The investor sentiment does affect the volatility of Bitcoin and has been empirically examined by Bukovina and Martiček ( 2016 ) for the period 2013–2015, i.e., right after the crash of 2013. They find that the impact of sentiment is higher during the periods of high volatility and bubble period especially, for positive sentiment. Bariviera et al. ( 2017 ) makes a comparison of Bitcoin with standard currencies and focuses on the analysis of returns from 2011 to 2017. Their study shows that Bitcoin faces large volatility. However, the volatility is getting reduced and stabilized over time. A similar observation is made by Kayal and Balasubramanian ( 2021 ) in a very recent study.
In another comparative analysis against standard currencies, Baur and Dimplf ( 2017 ) examine the volatility of Bitcoin and find it to be thirty times more volatile than other currencies (US dollars, Euro and Yen). They declare Bitcoin as unfit to be used as currency since the high volatility feature adversely affects its store of the value property. But since Bitcoin is characterized by historical price movements and expected future returns, it can still act as an investment instrument. In a comparison with major currency exchange, Pichl and Kaizoji ( 2017 ) find Bitcoin prices to be more volatile than EUR-USD exchange. They also highlight that Bitcoin experience a higher number of bubbles and crashes.
Balcilar et al. ( 2017 ) analyse the causal relationship between trading volume and Bitcoin return and volatility for the period of 2011 and 2016 by incorporating structural breaks as well as non-linearity in prices. The study demonstrates that the volume can predict the returns when the market is in normal mode i.e., around the median of the conditional distribution. But it, cannot predict the volatility. However, when the market is bullish or bearish i.e., either performing too bad or too good, the volume has no role in predicting even the returns. In this case, it can be better predicted by past lags of returns. A similar observation was made in a recent work by Aalborg et al. ( 2019 ). They observe trading volume partly explain the volatility.
A few studies claim that the crash of 2013 was due to a bundle of reason such as a negative sentiment among investors, speculative trading, suspicious trading, etc. Blau ( 2017 ), however, finds that speculative trading was not a reason behind the crash of 2013 and neither was it responsible for the high volatility of the Bitcoin price during the period. Contrary to many other researchers, the author dispute that there was no existence of a bubble and that Bitcoin could be viable as a currency rather than just being a speculative instrument.
By now, we know that Bitcoin is a sensitive instrument. Its price can fluctuate and tends to be highly volatile. The price crash of 2013 hints at the possibility of the presence of bubbles in the Bitcoin market which eventually came down crashing. A quite a few academicians believe that Bitcoin is nothing but a mere bubble. The price crash of 2013 was simply a foretaste of what lies ahead. Remember the housing market bubble and its consequences? The Bitcoin market might be on its path to face a similar bitter end. Given that it is establishing and gaining popularity among investors especially the newbies, a bubble burst will be shattering. Here are a few pieces of evidence from the literature for and against the claim of the Bitcoin market being a bubble.
The role of social interactions in creating price bubbles in the Bitcoin market has been analysed by Garcia et al. ( 2014 ). The study uses tries to quantify and analyse four socio-economic signals: price on online exchanges, volume of word-of-mouth communication in online social media, the volume of information search, and user base growth. They document that the word of mouth and expanding Bitcoin user base are significant influent on the existence of a pricing bubble. This could be explained as follows: the media reports a price increase which further triggers search activities among investors. It increases investors’ interest to buy Bitcoin thereby increasing the demand and finally resulting in a surge price. This attracts new investors thus increasing the user base. Another important finding is that user search activity responds more to negative shocks (bad news). Such a search spike can result in a price drop as well. A similar claim is made by Gronwald ( 2019 ) as the author explains the movements in Bitcoin prices by demand shocks for Bitcoin. A study by Cheah and Fry ( 2015 ) finds that the ‘Bitcoin prices do exhibit rich and volatile market dynamics and that the Bitcoin market is subjected to speculative bubbles for the period between 2010 and 2014. The studies identify that a bubble existed just before the crash of 2013. This was contradicted by the findings of Blau ( 2017 ). Another confirmation of the existence of bubbles during 2013 was done by Cheung et al. ( 2015 ). The study uses the Phillips et al. ( 2013 ) method which is robust in detecting bubbles to find evidence of a number of bubbles (a combination of short-lived and long-lasting). Using a similar method, Corbett et al. ( 2018 ) also examine the existence of a price bubble in the Bitcoin market as well as attempt to date stamp them. They analyse the data using an ex ante method which detects exuberance in asset price series during periods of inflation. Further, they develop a dating strategy to identify the origination and termination points of bubbles using backward regression techniques. As per the finding’s Bitcoin does show bubble behavior around the turning point of 2013/14. However, the method fails to prove the much recent price breakouts (around 2017) to be a bubble. A similar observation was made in recent work by Chaim and Laurini ( 2019 ) as they claim Bitcoin was in the bubble phase during early 2013 to mid-2014, but, interestingly, not in late 2017. In a recent work, Geuder et al. ( 2019 ) examine the Bitcoin prices during the years 2016–2018. They underline that Bitcoin’s bubble behavior is common and reoccurring. However, they also did not find any evidence of bubble behaviour after the time point December 6, 2017. Further, Cagli ( 2019 ) observes Bitcoin along with other cryptocurrencies to exhibit explosive behaviour.
Fry and Cheah ( 2016 ) incorporate econophysics to build models for financial bubbles and crashes using statistical physics and mathematical finance. The study asserts evidence of a negative bubble around the year 2014 in the largest cryptocurrency markets, i.e., Bitcoin and Ripple. It also finds a very evident spillover from the Ripple to Bitcoin which is held responsible for the recent price falls of Bitcoin. This has highlighted the concern over the stiff competition among cryptocurrencies especially for Bitcoin from more flexible options available in markets. In another study, Fry ( 2018 ) builds rationale models for Bitcoin and other cryptocurrencies to incorporate heavy tail probabilities and the probability of a complete collapse in asset prices. The model is based on the assumption that the intrinsic rate of return and the intrinsic level of risk are asymptotically constant. The study also exhibits a link between number of Google searches and degree of speculation using Google Relative Search Trends. Further, the author observes that the number of searches declines as the bubble nears its end.
Economics and efficiency of Bitcoin
Bitcoin has presented itself as a highly innovative and attractive digital currency. A major difficulty among new users or researchers is to understand its design aspects and the economics behind its existence. It has only been a decade since it came into existence. There is extensive literature trying to examine whether it is an efficient means of payment.
First, it is important to understand the economics behind Bitcoin. This virtual currency has absolutely no central backing or point of trust. Its feature of being decentralized attracts individuals who want a “freely traded currency” and stay away from any intermediators such as the bank, or the government (Barber et al. 2012 ; Bohme et al. 2015 ). Both these papers outline a few more similarities such as the incentivized system of Bitcoin, fixed or predictable supply and anonymity. The fixed supply of Bitcoin as noted before is due to its creation through mathematical algorithms. However, fixed, supply poses some major problems which can create an imbalance in the macroeconomy if the transaction volume increases indefinitely. Further, Bitcoin may have a fixed supply but the digital currency market is not fixed overall. There are more than two thousand digital currencies available to date and new currencies are getting launched often.
As noted by Yermack ( 2015 ) and Ali et al. ( 2014 ), a fixed supply will lead to deflation which will, in turn, lead to high welfare destroying volatility. It will be a difficult task indeed to match the variation in demand. Ali et al. ( 2014 ) propose that a more flexible system is required to respond to varying demands. One way is to have an adjustable growth rate of currency supply and another is a decentralized voting mechanism. While some researchers predict a possibility of deflation, Lo and Wang ( 2014 ) throw light on a possible scenario of hyperinflation if the central bank chooses to oversupply currency. These possible scenarios of deflation and inflation are ruled out by Iwamura et al. ( 2014b ) as they argue that fixed supply will only negatively impact the profitability of mining activity but not lead to a deflation-like situation.
Although the supply of Bitcoin is fixed and will converge to a finite limit, it is indestructible. Evans ( 2014 ) refers to Bitcoin and other digital currencies as a long-lived asset of which the value at any point in time reflects its expectations about the future value and a change in this expectation can change the value further. The study also claims that even though Bitcoin appears as highly volatile in the short-run, it will stabilize over a longer period of time. The participants collect more information about demand and supply as well as utility being derived from the Bitcoin use and hence become more efficient. This has been further emphasized by Dwyer ( 2015 ) and also confirms the existence of equilibrium in the Bitcoin market to agree with the theoretical results of Marimon et al. (2012). The theoretical framework by Dwyer ( 2015 ) lists out the demand and supply factors of Bitcoin in a structured way and, its usage in terms of exchangeability with goods and services in comparison with its competing currencies. The determination of equilibrium has been of keen interest among the scholars and as seen earlier, it is constructed on varying factors of the market. Another such model constructed by Chiu and Koeppl ( 2017 ) gives more holistic requirements for an equilibrium to exist in the Bitcoin market. They scheme the conditions to be inclusive of buyer’s utility and miner’s utility and prove that the equilibrium exists when there is a sufficiently large number of buyers. Schilling and Uhlig ( 2019 ) construct an equilibrium state and find that the Central banks via appropriate monetary policies keep the value of Dollar constant and the production/supply of Bitcoin is by default decentralized through its algorithmic mechanism.
How well, the Bitcoin market follows key economic principles to determine the efficiency of the same. Most of the literature has established that the Bitcoin market is volatile due to the fact it is in its nascent stage. In the longer run, the price stabilizes, volatilities dampen and the existence of bubble diminishes. The entire Bitcoin transaction mechanism is based on blockchain technology and more or less every form of technology evolves over time to get better. A direct implication of this noted by Li and Wang ( 2017 ) is that the mining technology gets better in the long run thereby reducing the mining difficulty and making the entire process more efficient. An older study by Houy ( 2014 ) analyses the economics of Bitcoin transaction fees and finds that efficiency is enhanced by implementing transaction fee and limited block size in mining.
Apart from understanding the economics of Bitcoin for analysing its efficiency, it is also important for formulating the underlying guidelines of financial reporting of Bitcoin transactions. Although Tan and Low ( 2017 ) find that Bitcoin transaction requires no new accounting principle but requires an authoritative interpretation of existing accounting principles with respect to Bitcoin.
The existing literature also highlights the inefficiency aspect of Bitcoin. A two-period analysis by Urquhart ( 2016 ) displays that the Bitcoin market is an overall inefficient market but, on its path, to become an efficient one as it matures over the longer run. A similar result is obtained by Bariviera ( 2017 ), Kurihara and Fukushima ( 2017 ), Nadarajah and Chu ( 2017 ) and Sensoy ( 2019 ).
Bitcoin as currency vs asset
The blockchain technology makes every transaction of Bitcoin safe, verified and almost anonymous. Bitcoin is unregulated and the supply is predictable due to the application of a mathematical algorithm. The user base has expanded since its inception and has a long way to go (given it survives all the hardships). Any financial instrument can have two fundamental uses: a store of value and a medium of exchange. The question arises which of the two dominates Bitcoin. The “Asset vs Currency” debate has been a hot topic of discussion among scholars. Since the Bitcoin price is characterized by high price fluctuations, users may use it only as a speculative instrument. Users can buy Bitcoins and sell them when the exchange rate rises and thereby earning high returns.
Before formerly answering whether Bitcoin is used as an asset or currency, it is imperative to learn whether existing research has given it a green signal to be qualified as an uncompromising currency. The ability of Bitcoins to avoid the interference brought by banks, centralized payment systems and governments has been discussed by Maurer et al. ( 2013 ) as they refer to two main features of “privatisation” of identities that transacting Bitcoins and its “digital metallism." To them, Bitcoin also promises solidity, materiality, stability, anonymity, and community. The “proof-of-work” principle has been scrutinized by Becker et al. ( 2013 ) and points out that Bitcoin payment system is secure when no single party controls more than 50% of the network's computing power. It does criticize that electricity consumption needed to carry out high computational problem leaves behind a carbon footprint.
Carrick ( 2016 ) considers Bitcoin as highly effective for transactions and can be used in conjunction with fiat currencies i.e., it is not a substitute but a compliment. Bitcoin can be balanced out between being a medium of exchange and a speculative instrument depending upon the risk-holding capacity of users (Luther and White 2014 ). Bitcoin has been referred to as gold in a virtual environment by Rogojanu and Badea ( 2014 ). They have listed the advantages and disadvantages of Bitcoin keeping in mind the ideal properties of a currency given by the Nobel Prize Laureate FA Hayek. The advantages of Bitcoin include tie savings, business flexibility, cost minimisation, avoids third-party commissions, does not generate inflation, the anonymity of traders, and escapes central intervention. The major disadvantages subsume extreme volatility of price, uncontrolled transaction, large speculative attacks that can cause negative effects, limited confidence in Bitcoin, and increased vulnerability of cyber theft. Resembling pros and cons have been quested by Richter et al. ( 2015 ) and Lo and Wang ( 2014 ). They address the shortcomings in the huge hard drive space required to store the entire blockchain and the resource cost of mining constantly growing. Legitimacy issues of the Bitcoin financial system have been discussed in workings of Weber ( 2014 ) which draws attention to the failure of Bitcoin to fulfill multifunctionality of currency and stability. In another allied study by Weber ( 2014 ), the author recommends the need to create a mass demand for Bitcoin to have a parallel economy and later serve the instability and deflationary pressure issues. Testing against standard definitions of money, Kubat ( 2015 ) does not pass Bitcoin to be an alternative currency and asserts that it cannot function as a store value of money. Further, Bjerg ( 2016 ) hails Bitcoin as a digital Ponzi scheme down the road if it fails to prove itself as cheap, efficient, ingenious, democratic, and a stable payment system. Findings in agreement with the above have been enumerated in the workings of Ciaian et al. ( 2016 ) and Luther ( 2016 ).
A few characteristics of Bitcoin which make it a good currency substitute are discussed by Chowdhury and Mendelson ( 2013 ). Bitcoin has a lower transaction cost and is an inexpensive fund transfer system. It allows remittances at less cost (Folkinshteyn et al. 2015 ) and helps improve access to financial services. Moreover, it has no strict capital controls and no intervention by a central authority, thus no scope of reversal of transactions. However, it lacks liquidity and yet to achieve a widespread user base. Being decentralized, there is absolutely no guarantee of any help or resort in case of a failure and is thereby difficult to safeguard it from various types of risk. It is such drawbacks that limit people from using it as a hardcore currency. The economic rationales are required in the long run for bitcoin to become a currency or asset (Iwamura et al. 2014a ; b ).
New users generally do not intend to spend Bitcoin currency for buying goods and services as indicated in studies by Glaser et al. ( 2014 ) and is instead more widely used as speculative instruments (Kajtazia and Moro 2019 ). This finding is further supported by Baur et al. ( 2016 , 2018 ) The latter study analyses the statistical property's Bitcoin and compares it with other assets such as stocks, commodities, and bonds in both financially stable and unstable periods. The author finds Bitcoin to be uncorrelated with other traditional assets. It is mostly held by users for speculative and investment purposes.
This leads to another interesting insight. If the majority of users use it for speculative purposes, can there be the one influencing the Bitcoin price and returns? This has been examined by Baek and Elbeck ( 2015 ). They show that the returns are independent of external economic factors. It is the market participants that internally drive the market returns which make it a front runner as a speculative instrument.
What drives users to invest in Bitcoin or use it as a speculative instrument? It is highly volatile and some argue it to be a bubble and yet there is a huge rise in the number of users. A finance principle will tell us that high volatility implies high returns. Brière et al. ( 2015 ) advocate that high risk needs to be compensated by high returns. They also find that Bitcoin is weakly correlated with other assets. Bouri et al. ( 2017 ) define a diversifier as one, which has a weak positive correlation with other assets such as gold. Thus, the inclusion of Bitcoin in the portfolio makes it well diversified. In a more detailed work, Bedi and Nashier ( 2020 ) examine Bitcoin’s investment credentials through a cross-currency analysis. They find that Bitcoin exhibits striking variation in terms of the diversification benefits. While analysing Bitcoin price behaviour during the recent coronavirus pandemic, Conlon and McGee ( 2020 ) find Bitcoin substantially increases portfolio downside risk, especially during market turbulence.
Apart from being useful as a diversifying instrument, it is also utilized as a hedging device. Gold is a common hedging instrument used widely and Bitcoin is often studied compared to the same, in terms of hedging and volatility. The hedging capabilities of Bitcoin have been analysed by Dyhrberg ( 2016b ) against Financial Times Stock Exchange Index and the American dollar. This study indicates that Bitcoin can find a good spot in the list of assets used for hedging. In a recent study, Akhtaruzzaman et al. ( 2020 ) observe that Bitcoin can be used to hedge the risk against industry sectors and bond index. Pal and Mitra ( 2019 ) also examine Bitcoin’s hedging effectiveness. Adding further to the literature, Fang et al. ( 2019 ) notice that Bitcoin’s hedging effectiveness against global equities and global bonds becomes prominent if we consider the level of global economic policy uncertainty. Further, Bitcoin derivative instruments are also found to be hedging effective (Alexander et al. 2020 ). In contrast, Beneki et al. ( 2019 ) argue that Bitcoin’s hedging abilities have reduced significantly over the recent periods due to increased policy uncertainty. In contrast, Chan et al. ( 2019 ) find Bitcoin to be an effective strong dynamic hedge using frequency dependence approach on monthly data for the period of 2010–2017.
Bitcoin has also been assessed against energy commodities by Bouri et al. ( 2017 ) since electricity is a key input in Bitcoin transactions and can be expected to have different results from non-energy commodities such as gold. The analysis is done in two sub-periods (before and after the 2013 crash) comparing Bitcoin index with energy and non-energy commodity indices. They find that Bitcoin shows hedging as well as safe-haven capabilities for both the indices for the entire period and before the crash period but only as a diversifier in the post-crash period. The literature proposes that Bitcoin is an attractive investment choice especially, in diversification and hedging. Recent work like Giudici and Abu-Hashish ( 2019 ), Symitsia and Chalvatzis ( 2019 ), Kilber et al. ( 2019 ), Urquhart and Zhang ( 2019 ), and Wang Et Al. ( 2019 ) also confirm the same. Symitsi and Chalvatzis ( 2018 ) observe the presence of spillover effects from Bitcoin to energy-technology companies. The study also detects bi-directional asymmetric shock spillovers. In the short run, there is a spillover from technology stocks to Bitcoin while in the longer run Bitcoin volatility affects the energy companies. The investible feature is confirmed by Dyhrberg et al. ( 2018 ) in their analysis of transaction cost and intraday trading patterns on the Bitcoin-USD exchange rate. The findings are especially in favour of retail size traders. A very recent study by Zeng et al. ( 2020 ) further observes spillover effects (asymmetric) between Bitcoin and conventional assets.
Social media and investor sentiment
Unlike our usual currency, Bitcoin is not driven by any central monetary authority. It is free from regulatory norms and has no government intervention. Instead, the Bitcoin market is user-driven. It has a value till the users think it has some worth or can be converted to currency at a higher return. Thus, it can be said to be driven by future expectations of the Bitcoin holders and future investors. As noted in previous sections, the Bitcoin supply and demand are independent of macroeconomic factors in contrast to standard currencies. The supply is fixed or controlled by mathematical algorithm and demand depends on the future expectations on Bitcoin returns. Bitcoin being a digital currency cannot be isolated from the protagonist of its existence: the internet. In this digital era, an individual feeds his curiosity through web browsing as it gives an instant answer. A high interest in Bitcoin could imply enormous web searches on the internet and this interest influences the expectations of users and thereby the Bitcoin price (or demand and supply). This is a slippery road as a rational person will react positively to good news and negatively to a bad one. Thus, a piece of false or fake news can blow out easily and thereby causing unrest in the Bitcoin market.
Academicians have analyzed the role of media, social media and internet in driving the Bitcoin price or causing high volatility in the market. A bidirectional relationship between web searches (Google and Wikipedia) and prices of Bitcoin was examined by Kristoufek ( 2013 ). The interest of users was captured by internet searches to find that web queries influenced prices and prices, in turn, influenced the number of searches. Another study incorporating Google searches done by Yelowitz and Wilson ( 2015 ) find that computer programming and illegal activity search terms are positively correlated with Bitcoin interest. A similar price analysis based on the popularity of Bitcoin was done by Polasik et al. ( 2015 ). The key determinant of this result is the tone score used in the sentiment analysis. It implies that if the tone of an article is on a praising note the prices are observed to be increasing while the tone is denouncing the prices went down. The findings also present that the return increased as Google searches increased and when the number of articles on Bitcoin in the newspaper appeared more frequently. Contributions of impacts of social media on the Bitcoin market are more broadly analyzed by Feng Mai et al. ( 2015 ). They believe that social media can provide key insights into the general public’s acceptance of Bitcoin. The study observes that a bullish post predicts positive returns, and a bearish post predicts negative returns. A higher disagreement among the public reflected in the comments leads to a higher exchange trading volume. Further, transaction volumes can be predicted using the messages and comments posted online. Garcia and Schweitzer ( 2015 ) highlight the scope of profit-making through social media signals by combining statistical analysis and back setting server. The study uses the framework to incorporate Google searches, Twitter feeds and opinion polarization (to echo the emotions), and opinions to predict financial returns and derive large profits. Dastgir et al. ( 2019 ) observe a bi-directional causal relationship between Bitcoin attention (measured by the Google Trends search queries) and Bitcoin returns. Shen et al. ( 2019 ) find the number of tweets to be a significant driver of Bitcoin’s trading volume and realized volatility.
The application of users’ comment analysis is also validated by Kim et al. ( 2016 ) to predict future prices and the effective number of transactions among users. In another analysis by Kim et al. ( 2017 ), a model based on deep learning was developed to predict Bitcoin count and prices. Twitter has been interpreted as a ‘virtual trading floor that emotionally reflects Bitcoin’s market movement’ in a study by Kaminski ( 2014 ). The study applies static Pearson correlation methods and Granger causality test to a possible relationship between Twitter posts and Bitcoin market indicators. While the former confirms a moderate correlation, the latter test rejects any statistical significance for Twitter signals as a predictor of Bitcoin market indicators. A link between the number of Google searches and the degree of speculation using Google Relative Search Trends was specified by Fry ( 2018 ). A recent study by Chen et al. ( 2020 ) focuses on the fear sentiment caused by the coronavirus pandemic. They find Bitcoin to be impacted negatively as returns fell with high trading volume during the pandemic. Further, they argue that Bitcoin does not act as a safe haven during the pandemic. Other similar works like Shahzad et al. ( 2019 ), Smales ( 2019 ), Shahzad et al. ( 2020 ), and Wu et al. ( 2019 ) draw similar conclusions as they find Bitcoin is not a strong safe-haven instrument.
Regulation, legality and cybercrime
Bitcoin works on a decentralized mechanism that allows it to be isolated from any intervention by a regulatory authority. It does overcome the difficulty of transport and storage compared to standard currency. However, the latter still carries more liquidity and trust among people. Bitcoin has been endorsed to be anonymous in terms of the identity of users and each transaction is irreversible (Bradbury, 2013 ). The literature, however, demonstrates that Bitcoin is not completely but anonymous as Bitcoin transaction history is freely available when one joins the peer-to-peer network to ensure the prevention of double-spending. This has been explained by Reid and Harrigan ( 2013 ) also. They point this out along with other features such as several inputs and outputs and multiple public keys. Further scrutiny of the network structure used in Bitcoin transactions has led them to conclude that there is a possibility of associating several public keys with each other and thus arising a possibility of knowing the activities of users. This semi-anonymous feature is supported in a study by Androulaki et al. ( 2013 ) that analyses the genuineness of Bitcoin system by simulating in a university setting to mimic its working with real-world scenarios. It uses the adversarial model and behavior-based clustering techniques to find that it is possible to unveil up to 40% of Bitcoin user profiles. A solution to this quasi, anonymity has been given by Bonneau et al. ( 2014 ) wherein they propose a concept of “Mixcoin” to achieve cryptographic accountability, randomized mixing fees, and an adaptation of mix networks to Bitcoin. The Bitcoin exchange and its associated risk have been mentioned in studies of Moore and Christin ( 2013 ) and Li and Wang ( 2017 ). It is evident that investors face a massive exchange rate-related risk and users with a criminal intention will try to avoid popular exchanges as they are more scrutinized.
Anonymity feature has led this nascent currency in the world of the dark web in recent times and help criminals carry out illegal activities and money laundering. The infamous Silk Road incident was one such evidence. The findings of Stokes ( 2012 ), Moser et al. ( 2013 ), Meiklejohn et al. ( 2013 ), and Blundell-Wignalli ( 2014 ) recognize the threat of money laundering which comes as a ramification of Bitcoin design and can attract criminals. A common proposition that finds a place in all these papers is to enhance the transaction-related regulations to curb money laundering and criminal activities. All the papers recommend not to put a complete ban on Bitcoin as that could hinder the technological advancement in this IoT era. The standing of imposing regulations has been mentioned by Brito et al. ( 2014 ) and Pieters and Vivanco ( 2017 ) in their studies. Brito et al. ( 2014 ) while focusing on the legal treatment of traditional securities and Bitcoin-backed derivatives, conclude that financial regulators should consider excluding certain Bitcoin-related financial transactions from regulatory eye watch. They should rather come with measures to enhance resilience and adaptation. Similarly, Pieters and Vivanco ( 2017 ) conclude that standard financial regulations can have a quite significant impact on the Bitcoin market. Risk model used in the study by Moser et al. ( 2014 ) helps predict the risk of a transaction getting blacklisted by spotting a bad transaction using an open-source knowledge base of the Bitcoin blockchain. This information is available to be overserved by all participants thus making the system more transparent.
There has been repeated mention of two major incidents that portray the downsides, and the immense risk associated with the Bitcoin system: the crash of Mt. Gox and The Silk Road episode. These two have been discussed at length by Trautman ( 2014 ) and are valuable a read to get a grasp of these infamous events. Given that the Bitcoin system has managed to be in constant news for defaulting, whether as a bursting bubble or dodging illicit activities, a few major countries have decided to prohibit this cryptocurrency. A Government has the power to prevent an ancillary currency in countries’ economy if it enforces severe penalties (Hendrickson and Luther, 2017 ). Therefore, the government should lead public expectation to keep the confidence to authority and help in reducing the speculation behavior of Bitcoin (and other cryptocurrencies) to stabilize the market (Li et al. 2019 ).
Bitcoin is thus still in an embryonic phase and needs to evolve with time especially keeping in pace with technological advancements. It should be robust to get accepted as an alternative currency and be able to prevent any fraudulent exploitation.
This paper systematized the growing research on Bitcoin published. It has segmented the publications on the basis of various elements of economics and finance such as price, demand and supply, market efficiency, volatility and returns, and investment prospects and regulatory aspects. It also highlights the impact of social media on these factors.
There are a few limitations to this paper. Our study only takes into account research from economics and finance perspective. Technological aspects such as blockchain and mining strategies are not considered. The focus is only on Bitcoin. There are other cryptocurrencies that are merging in the digital market. This study can be extended later to take them into account. The study might have missed out on a few important publications for the reason that it cannot be analyzed from Economics and Finance point of view. Another reason being that new studies keep emerging very frequently and some will become available later.
Based on our research, we enumerate a few observations and recommendations on the basis of gaps observed in the existing research. We notice that most of the findings are methodology and data frequency-dependent. Variations in the results are also observed due to differences in time periods and lack of longer periods of data. Therefore, an exhaustive study can be undertaken to discuss the limitations of different methodologies and its’ implications on the results. There are very few country-specific studies conducted. Further analysis can be directed to incorporate geographical boundaries and differences in Bitcoin behavior across them (if any). Regulation norms also vary across different countries and can be analysed. Research focusing on regulatory and legality aspects fails to suggest suitable solutions to make Bitcoin a safer and widely acceptable cryptocurrency to avoid illegal activities. The application of Bitcoin (or cryptocurrency) for the upliftment of economies and financial inclusion needs more exploration. The market for Bitcoin is very dynamic. The prices see a swift change and hence the intrinsic value also changes. Thus, the research needs to be timely updated to analyse the changing trends. The study can be extended to include other areas such as technical aspects and also take in other emerging cryptocurrencies.
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Cryptocurrencies in Modern Finance: A Literature Review
The focus on cryptocurrencies in the finance and banking sectors is gaining momentum. In this paper, we investigate the role of cryptocurrencies in modern finance. We apply a narrative literature review method to synthesize prior research and draw insights into the opportunities and challenges of leveraging cryptocurrencies. The results indicate that cryptocurrencies offer businesses and individuals’ lower transaction costs, higher efficiencies, increased security and privacy, meaningful diversification benefits, alternative financing solutions, and financial inclusion.Challenges exist related to the integration of cryptocurrencies in modern finance. These include the lack of regulatory standards, the risk of criminal activity, high energy and environmental costs, regulatory bans and usage restrictions, security and privacy concerns, and the high volatility of cryptocurrencies.The current review is useful for scholars and managers, including those seeking to have a more balanced understanding of these emerging financial instruments.
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