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Abstract 

 

 

   The history of currency invention has never stopped. People’s Bank of China has announced to 

investigate the issuance of its version of digital currency. It is not clear how PBOC’s version of 

digital currency will exactly look like. At the same time, digital currency issued by central banks 

is also studied by foreign scholars. 

 

    In this paper, through analyzing the cases of Alipay and Bitcoin payment system, there are 

some important implications for CBDC in China: It will be desirable of CBDC to satisfy new 

payment scenarios that fiat paper currency cannot satisfy. Also, it is better to implement a 

centralized system that is more efficient for CBDC. Moreover, CBDC could help to increase 

transaction cost of underground activities and help to implement negative interest rate policy. 

However, some other issues, such as substituting bank deposit and the adoption of blockchain 

technology, are still debatable.  
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Introduction 

 

 

“Digital currency is an irresistible trend of development throughout the currency history” said 

Fan YiFei (2018), the vice governor in People’s Bank of China(PBOC). Also, the actions taken 

by PBOC, such as setting up the research institute for digital currency, really show the 

determination to issue a PBOC’s version of digital currency. The white paper of its digital 

currency is not yet released. It is not clear how PBOC’s version of digital currency will exactly 

look like. Even the definition of digital currency is not clear (He, 2016), according to 

International Monetary Fund (IMF). However, perhaps the study of the current biggest payment 

system in China, Alipay, and the biggest digital currency in the world, Bitcoin, could provide 

some important hints about what will be the desirable features PBOC’s version of digital 

currency and why it is needed. The following discussions will follow the literatures to use 

capital-B (Bitcoin) to refer to the system, lower-b (bitcoin) to refer to the unit of account, and 

CBDC (Centrally Banked Digital Currency) to refer to the digital currency that is issued by 

central bank. Part 1 will give a brief history of Chinese currency development and its implication. 

Part 2 will investigate the Alipay and Bitcoin payment system. Part 3 will analyze the problems 

of these payment systems. Part 4 will conclude those implications for CBDC in China, and other 

issues for which scholars of different areas are concerned. 
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 Part 1. The History of Chinese Currency 

 

    China has a long history of currency invention. Cowrie shell is probably the earliest form of 

currency used in Central China between 3000 and 4500 years ago. Until Western Zhou dynasty 

(1000 BC), China began to use metal coins. The economic historian Niall Ferguson argues that 

there were coins (minted as a shape of cowrie shell) used in China before 221 BC that Qin 

Dynasty Emperor Qin Shi Huang abolished all other local and private coins and introduced the 

first uniform currency, which is a standardized copper bronze coin to be used for the whole 

country (Rogoff, 2016). 

    In Song dynasty, Chinese merchants invented a proxy notes that could be redeemed for coins. 

This method could reduce the risk and difficulty of transporting huge amount of those heavy 

coins. It is only used privately to reduce the risk of transportation and transaction cost. Moreover, 

the proxy notes contributed to another major development. That was the use of provincial paper 

promissory notes, which helped local people of remote provinces to pay tax to the capital city 

more conveniently and efficiently. That was the so-called “Flying money” (easily blow away in 

the wind) or JiaoZi (Chinese :交子), which is considered as the first paper money of the world 

history (Mao, 1968 & Rogoff, 2016). 

    Later on, the Mongol-founded Yuan dynasty (1271–1368) also tried to use paper money. But 

it was quite different from the paper money of Song dynasty. It was a standardized national 

currency that was not backed by silver or gold. The currency issued by the Yuan dynasty was 

considered as the first fiat money of the world history, which cannot be taken to the treasury to 

redeem for metal currency or any other commodity. However, until late 19th century, coinages 

were used as the chief denomination of currency in China. After the establishment of the 
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People's Republic of China, Renminbi has been the only fiat currency issued by PBOC (Peng, 

2007 & Rogoff, 2016). 

    There are three important implications from the currency history (Rogoff, 2016):  

Firstly, the development of currency history is not static, and it should not be a surprising idea 

that the medium of exchange could be changed from commodity to paper, and to digital currency 

(like Bitcoin) issued by government. Secondly, even though there are many items can be used as 

currency, the better technology, which can greatly discourage counterfeiters and reduce 

transaction cost, tends to win out eventually. Thirdly, in many previous cases, the new currency 

(like JiaoZi) invented and used by the private sector will be eventually appropriated by the 

government. A strong central government has great advantages in providing a safer guaranteed 

currency (Perhaps the reason is simply that any form of private currency could not escape from 

government intervention).  

    The society evolves from a commodity currency system (like gold) into fiat currency system. 

It is the social convention that makes people start to value fiat currency which is intrinsically 

useless. That is, everyone values fiat currency because they expect everyone else to value it 

(Liao 2012 & Mankiw, 2003). 

 

The Functions of Currency 

 

    In a barter economy without currency, trade requires “double coincidence of wants", the 

situation of two people each having a good that the other wants at the same time and the same 

place to make a trade (It is interesting to notice that this is also a decentralized solution. No 

trusted authority in the process). However, when society become more developed with different 
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products and large population, barter economy can no longer permit complex trading activities. 

Then, it is the money that facilitates economic activities and resources allocation (Peng et al., 

2007 & Franco,2015). Economists usually assign money three functions (Mankiw, 2003): 

1. Store of value: money is used for one’s transferring of purchasing power from the present to 

the future.  

2. Medium of exchange: money can be used to intermediate the exchange of goods and services. 

It facilitates economic and financial transactions. 

3. Unit of account: money can provide the terms in which prices are quoted and debts are 

recorded. It acts as a common and standard numerical measure of value. 

 

 

Part 2.1: Alipay Payment System 

 

    When Chinese mobile payment market is ready to reach 30 trillion yuan in 2017, the two 

mega mobile payment apps, Alipay and Tenpay, are currently dominating the market. Numerous 

retail shops, restaurants, hotels, and some other sharing-economy platforms such as OFO (bike-

sharing mobile application) and Didi Taxi (similar to Uber), are using these apps for payment. 

For the first quarter of 2017, Alipay is the biggest third party payment company with 54.5% 

market share. 
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    Alipay, as a third party online mobile payment application, is established by Alibaba Group in 

2003. At the very beginning, Alipay aims to support online payment system for Taobao (similar 

to Amazon). In 2011, PBOC issued the first Payment Business Permit to Alipay, which allows 

the end users to make payments directly to others, to mobile phone companies, and municipal 

services (Hong & Yu, 2010 & Kow et al., 2017).  

   There is no transaction fee charged when consumers use Alipay to make payment. However, it 

will charge merchants 0.6% transaction fee per transaction. It will charge merchants of specific 

industries (e.g. gaming and lottery) a fee of 1.2% per transaction.  
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The Payment Functions:  

    Alipay has been finding different methods to satisfy the mobile payment demands in China. 

Alipay’s mobile application system has four types of payment functions to support different 

payment scenarios inclusively (Deloitte Consulting, 2012). 

 

 

Source: Deloitte Consulting, 2012.  

 

    Remote payment is a payment method that the people use their mobile phone to access the 

mobile payment back-end system through mobile communication networks and complete the 

payment. Based on the classification of peer-to-peer(P2P) and consumer-to-business (C2B) 
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payment, remote payment could be classified into remote P2P money transfer and remote C2B 

payment. Usually the process of remote payment takes place when the users purchase products at 

an online shop website or e-commerce platform, like Taobao, via the mobile phone (Deloitte 

Consulting, 2012).  

    Proximity payment is the second payment scenarios when the people uses their mobile phone 

to complete the payment by way of short-range communication technologies. The short-range 

communication technologies used in Alipay system include Quick Response Codes (QR codes), 

Sonic Conversion, Barcode and other technologies. Based on the classification of P2P) and C2B 

payment, proximity payment could be classified into proximity P2P money transfer and 

proximity C2B payment. Indeed, QR codes technology can be adopted both in remote payment 

and proximity payment (To & Lai, 2014). The typical proximity payment takes place when users 

pay the bill of a meal in restaurant by Alipay.  

 

    The area where Alipay successfully outperforms credit card merchants like Visa and 

MasterCard is that credit card can only support consumer-to-business(C2B) payment. Credit card 

users cannot make peer-to-peer payment. However, a lot of popular mobile applications used in 

everyday life in China like Didi Taxi (similar to Uber) and other sharing-economy applications 

require P2P payment, because private car drivers and people who “share” their resources are 

defined as peer, but not merchant. This huge limitation of credit card payment system is, 

however, solved by Alipay’s P2P payment system. In addition, when thrift is what Chinese 

traditional culture promotes and the image of borrower is not considered as preferable, Alipay 

seems a better choice for Chinese consumers. 
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    Alipay still outperforms some other traditional payment methods. Cash can make both P2P 

and C2B proximity payment. However, Remote P2P and C2B payment is still a big drawback of 

cash. Remote payment can be made via bank deposits in debit card account. However, although 

money transfer between two deposit accounts within the same bank can be done normally within 

an hour, interbank money transfer usually takes around half to one day. It involves different 

layers of local and nationwide clearing house of PBOC (CPSS, 2012).  

 

Problems about Alipay: 

   When people save money in their Alipay account, the money actually goes to the Alipay 

company’s deposit account in commercial banks (Qian & jiang, 2016 & Hong & Yu, 2010). For 

example, when user transfer money from his/her deposit account of Industrial and Commercial 

Bank of China (ICBC) to the Alipay account, the money indeed goes to the Alipay company’s 

ICBC deposit account. The money does not leave ICBC in the whole process.  

   When consumers make payment to merchants via Alipay, the money will first go to Alipay 

company’s deposit account. After the consumers confirm that the product is successfully 

received, then the money goes from Alipay company’s deposit account to the merchant’s account. 

    In the case of interbank payment or interbank P2P money transfer, the process goes like: from 

Person A’s ICBC account to Alipay company’s ICBC account, to Alipay company’s BOC 

account, to Person B’s BOC account. The process is similar to interbank clearing.  

 

    However, when two Alipay users with deposit accounts from the same bank (for example, 

ICBC) transfer money to each other via Alipay, these money transfers take place within the 

Alipay company. That means it is the Alipay company, but not ICBC, to perform the function of 
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clearing for those numerous daily money transfers. Alipay company indeed overlaps this 

traditional function of banks (Zhang, 2017).  

 

    Apart from the problem of clearing, Another more serious problem is the money temporarily 

saved in Alipay company’s bank account, which is not Alipay company’s money but indeed the 

users’ money (Li, 2013 & Duan, 2018).  However, under the current system, the interest of this 

money in Alipay company’s deposit accounts belongs to Alipay company. According to the 

statistics from IResearch (2017), in the second quarter of 2017, the transaction volume in Alipay 

is 14.76 trillion. That means the daily transaction volume on average is around 161.75 brillion. 

Calculated by 0.3% annual deposit interest rate, the daily interest of this 161.75 billion deposit 

will be around 1.33 million. The questions about the ownership of the interest have prompted hot 

debate in China (Wang, 2017), and that is also the main difference between Alipay and some 

foreign third party payment companies like PayPal.  

 

    PayPal supports online money transfers and serves as an electronic alternative to traditional 

paper methods like checks. It is licensed as a money transmitter. Unlike Alipay, no money will 

stop at PayPal’s bank account, and PayPal cannot use users’ money to do anything. Thus, PayPal 

could get no interest from the money transfer process. The major revenue comes from 

transaction fees. (Wang, 2017). Money laundering is also a problem (Wang & Ou, 2015), which 

will be elaborate more in the part 4.  
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Part 2.2.  Bitcoin Payment System 

 

    Bitcoin is a worldwide electronic payment system and the first decentralized digital currency, 

because it works in peer-to-peer network without a trusted intermediary such as central bank. In 

2009, the system was created by an anonymous developer named “Satoshi Nakamoto” 

(Nakamoto, 2008). Instead of store transactions on a single server or set of servers (like central 

banks, commercial banks, and Alipay), Bitcoin is built on a transaction ledger which is 

distributed across a network of participating notes (computers). This technology is named 

“distributed ledger” or “blockchain”.  Bitcoin is designed as a ledger that all transaction records 

are irreversible and open to the public, and as a system that the speed of money creation is 

controlled over time. Everyone in the world is able to register an Bitcoin account which is 

anonymous and free of charge, and does not involve any checking procedure by centralized 

authority (Böhme et al, 2015). 

Design Principles 

    In modern economic system that large part of money is held in electronic forms, scarcity is 

preserved by legal rules ensuring the correctness of bookkeeping records. Central banks hold the 

power to adjust the absolute quantity of money in circulation. Against this backdrop, Bitcoin 

could be considered as the first widely adopted mechanism to provide an absolute artificial 

scarcity of money supply (21 million bitcoins in total). By design, Bitcoin does not need a 

centralized and trusted authority to distribute cashes or to track who holds which cashes. 

Meanwhile, the system issues new bitcoins to ”miners” at a controlled pace in order to give an 

incentive for those parties to maintain the bookkeeping system, including verifying the validity 

of transactions (Böhme et al, 2015). 
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Blockchain Technology and Transaction Process 

    All bitcoin transactions will be recorded in the blockchain, which is a ledger distributed in all 

the participating computers. For example, Chris can look at a transaction record in the Bitcoin 

blockchain which is also accessible, readable and verifiable for everyone.  He can verify that he 

received three bitcoins from Ben. He is able to verify that Ben can pay him three bitcoins 

because there were two previous transactions in which Ben received two bitcoins from Angel 

and one bitcoin from Alex, and also there was no previous transaction in which Ben send these 

three bitcoins to other. Figure 1 illustrates these interactions. 

     

 

Figure 1 
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   Those transactions are ordered recursively by having the input of a transaction (the source of 

funds) refer to the output of a previous transaction. (In the above example, the transaction reveals 

that Ben sends Chris bitcoins by using bitcoins he previously received from Angel and Alex.). 

This also means that each bitcoin can be traced all the way back to the time when it was created 

and began to circulate in the Bitcoin network. People can trace back all the transaction records 

about how each one bitcoin is transferred from which ID to which ID.  

   Bitcoin system has two core technologies from cryptography: the public-private key 

cryptography, and cryptographic validation of transactions. The public-private key cryptography 

enables anyone generate a public key and a corresponding private key. Public keys are designed 

to be widely shared. Messages encrypted with a public key can only be decrypted by someone 

who has the corresponding private key. This method will allow anyone to encrypt a message that 

only the specified recipient can read. Similarly, messages encrypted with a private key can only 

be descrambled with the corresponding public key. This will allow a specific sender to create a 

message that can be confirmed to be authentic (Böhme et al, 2015). 

    In Bitcoin system, similar encryption fundamentals authenticate instructions to transfer money 

to others. Such an instruction is encrypted by using the sender’s private key, which confirms 

everyone that the instruction in fact came from the sender (Böhme et al, 2015). 

    When Alex has one bitcoins to give to Ben, he publishes a message to the Bitcoin network 

saying that he is sending one of his existing bitcoins to Ben, along with a reference to the 

transaction when he had received that one bitcoin previously. Part of this message is encrypted 

by Alex’s private key to prove that the instruction came from him (this encryption method is 

similar to a signature on a paper check). After that, if Ben wants to send bitcoins to Chris, he 

publishes a message which is encrypted by his private key and indicates that he previously 
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received bitcoins from Angel and Alex and the amount of bitcoin he is going to send to Chris. 

Thus, if Ben loses his private key, the Bitcoin network will not recognize any other evidence of 

the ownership of his three bitcoins. Also, the users Bitcoin network identifies Angel, Alex, Ben, 

and Chris only by their public keys, which can be seen as their account numbers. The example 

below is the real transaction record in the Bitcoin blockchain that shows no real name like Angel 

or Alex, but only account number like the one highlighted in yellow (1LdAbnCNh6…….).  

 

Source: Block Explorer 

    Each new transaction record which is broadcasted to the Bitcoin network is grouped together 

in a new “block”, which also consists of other new transaction records. There will be a new 

block (a group of new transaction records) added to the Bitcoin blockchain (the ledger 

distributed in all computers of the Bitcoin network) for around every ten minutes (Böhme et al, 

2015). 

 

The Cost of Maintaining Bitcoin System 

    Keeping the public ledger operational and updated can be considered as a public good, 

because this foundation of the Bitcoin system is needed for every Bitcoin user (Böhme et al, 

2015). To encourage people to assist this updating process, the Bitcoin system periodically 

awards “newly minted” bitcoins to the user who solves a mathematical puzzle (which is based on 

“SHA-256 cryptography”. This mathematical puzzle is similar to ask someone to draw random 

number in Excel. After billions or trillions of trials, if someone can luckily draw a random 

number that contains 20 consecutive 0, then this number is the solution to the puzzle. But in 

practice SHA-256 cryptography is a bit more complicated than this analogy). Moreover, the 
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exact content of this mathematical puzzle is based on the pre-existing transaction records of the 

blockchain. Different transaction records of the previously established blocks will generate 

different mathematical puzzle for the later block. Thus, if someone changes the transaction 

record of the previous block, the mathematical puzzle of the later block will be also changed. 

The outcome is that the changed mathematical puzzle cannot match with the solution of that later 

block. This method prevents tampering with the previously established block and modifying 

prior transaction records of the blockchain (Nakamoto, 2008). 

 

    After solving the puzzle, the user publishes a block with the solution (this solution is also 

named “proof-of-work”). After other users confirmed the solution is correct, they will add this 

new block of transaction records to their own ledger, and then start working on another new 

block containing new outstanding transactions. This design ensures that the total historical 

transactions on the blockchain is approved by the entire Bitcoin network. This process is called 

“mining”, and those users who help creating block that updates the ledger is called “miners” 

(Böhme et al, 2015).  

 

    Updating the blockchain involves miners’ massive computational power and other costs. To 

be specific, the “proof-of-work” calculation is very power-intensive, consuming more than 173 

megawatts of electricity continuously (Böhme et al, 2015). These computational costs have 

grown rapidly and may go up further because Bitcoin system will automatically adjust the 

difficulty of the mathematical puzzle. As a result, the time interval between two blocks remains 

roughly ten minutes. As more computational power (or more miners) joins the Bitcoin system, 

the puzzles automatically become more difficult, increasing computing and electricity 
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requirements. According to recent research conducted by Elite Fixtures in 2018 (Appendix 1), 

the mining cost of one bitcoin is quite different for different countries in the world. It ranges 

from $530 to a stunning $26,180. In china, the electricity cost is $ 3172 dollar (around 20000 

RMB) per one bitcoin.  

      

    Bitcoin system has some built-in incentives to encourage useful behavior. As aforementioned, 

the miners who verify the transitions and create new block will receive some bitcoins. At the 

very beginning, miners who created a new block of transactions by the solution are rewarded 50 

bitcoins. This reward is periodically halved. It dropped to 25 bitcoins in 2015. After the total 21 

million bitcoins are minted, the reward of creating a new block goes down to zero and no more 

bitcoin can be minted. Therefore, the design for Bitcoin system creates a controlled pace for the 

expansion of the currency and an ultimate limit to the money supply (Böhme et al, 2015). 

 

    There is a second potential source of revenue for miners (which will become the only revenue 

after all 21 million bitcoins have been created). When publishing a transaction to be added to 

new block, the user who makes transaction and then publishes this transaction also has an option 

to offer to pay some “transaction fee”, which is a bonus payment to whoever miner solves the 

puzzle that verifies the transaction. The higher the transaction fee, the faster the transaction. This 

transaction fee, together with the costs of hardware and the electricity, can be seen as the total 

cost of providing the public good (operating and updating the ledger). 
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Part3. The Features of Bitcoin and Alipay 

 

   It is undebatable that Alipay is not a new currency, but only a new means of payment that 

efficiently strengthen the usage of Renminbi, the fiat currency in China. On the other hand, it is 

under hot debate that whether Bitcoin is a new currency (Ciaian et al, 2016 & Kubát, 2015 & 

Broadbent, 2016). Some point out that Bitcoin is neither a commodity currency or fiat currency, 

but a sequence of 0's and 1's. Some economists may argue that Bitcoin is only a speculative 

digital asset (Baur & Lee, 2017). Ben Broadbent (2016), Deputy Governor for Monetary Policy 

at the Bank of England, even argue that Bitcoin is not a new currency but a new clearing system. 

However, some may still think it is (Rogoff, 2016). 

   To answer this question, perhaps our wisdom of economics is helpful: the three functions of 

currency. By examining the functions as medium of exchange, store of value and unit of account,  

the nature of Bitcoin will be clear. More importantly, the comparison between Bitcoin and 

Alipay system can help to look at advantages and disadvantages of them. These findings could 

give us insights about what are the desirable features for CBDC in today’s China.  

 

Bitcoin: Medium of Exchange 

   Government and legal regulation is an important factor for a currency to serve as a good 

medium of exchange. Japan is the biggest country accepting Bitcoin. In April 2017, Japan passed 

legislation recognizing Bitcoin as legal tender and as of September 2017. There are more than 

4500 merchants in Japan accepting Bitcoin payment (Dong, 2017). For example, shopping mall 

and retailer company “Bic Camera” and Luxury Car Dealer “L’Operaio” cooperate with BitFlyer, 

the biggest cryptocurrency exchange in Japan, to provide Bitcoin payment service for their 
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customers. There are other companies accepting Bitcoin in other countries, especially Korea, 

European countries and U.S. (Actually the first Bitcoin purchase happened in U.S. in 2010. A 

Florida programmer, named Laszlo Hanyecz, brought two pizzas for 10,000 bitcoins ). And there 

are growing numbers of property owners agreeing on exchanging bitcoin for their property. One 

of the reasons is to attract worldwide buyers.  

 

    For Chinese citizen, they can use Bitcoin to buy foreign products (the imported goods) in 

foreign countries like Japan. It will be more convenient for Chinese citizen to purchase in those 

foreign e-commerce websites which accept Bitcoin payment. However, the variety of products 

they can buy is limited, because there are still millions of foreign companies not yet accepting 

Bitcoin. Compared to fiat currency, the acceptance of Bitcoin is still too low. Thus, for example, 

when Chinese citizens go travel, they will better exchange RMB for the fiat currency such as U.S. 

dollar, rather than bitcoin. That means, to serve as a medium of exchange for imported goods 

and services, the function of Bitcoin is expanding but still limited.  

     

    Bitcoin is even worse to serve as a medium of exchange within China. In December 2013, 

China announced that bitcoin transactions were prohibited for financial institutions and payment 

companies, while individuals could still trade bitcoins (Dong, 2017). In September 2017, the 

three biggest Bitcoin exchange platforms, OKCoin, Huobi and BTCChina, were forced to shut 

down all the Bitcoin exchange business in China. The government are tightening the regulation 

for the trading activities. Thus, there is almost no company in China dare to accept Bitcoin 

payment. That means, Bitcoin cannot serve as a medium of exchange for domestic goods and 

services. This is not an outcome of market selection but a government-driven selection. 
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   Some other concerns about the transaction cost and payment speed (called “scalability 

problem”) and price volatility make bitcoin hard to serve as an efficient medium of exchange. 

Bitcoin are now facing the same high transaction cost problem as the commodity currency did at 

the past (such as the cost of storing, transporting and counterfeit checking for gold). As 

mentioned earlier, the second revenue for the miners is the transaction fee. Bitcoin users are 

currently paying 27 US dollar transaction fee to the miners to make a transaction record in the 

ledger (Browne, 2017). This could mean that the transaction fee is higher than the price of, for 

example, a cup of coffee they buy. Another concern is the payment speed. Bitcoin network can 

only handle at most 7 transactions per second, whereas Visa system can handle on average 2,000 

to 7,000 per second and PayPal system can handle more than 100 per second (Danezis & 

Meiklejohn, 2015). The Bitcoin network is stuck at scalability problem, although there are 

solutions suggested by different parties, which will be discussed at the end of this part.  

 

Bitcoin: Store of Value 

   

      It is also debatable for whether bitcoin can store value. The supporting argument is that the 

Bitcoin system creates an artificial scarcity for money supply. Scarcity is a prerequisite for  

ascribing value to any form of money (Böhme et al, 2015). As mentioned earlier, the total money 

supply is fixed at 21 million bitcoins. The supply will grow at a controlled and predictable pace. 

In this system, no one will be afraid that there is a central governor to “print money” and create 

inflation that wreaks havoc their purchasing powers. The second argument is that when we look 
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at the historical price of bitcoin, it rises for more than thousand folds from April 2013 to April 

2018. 

 

Source: Coinmarketcap. Site: https://coinmarketcap.com/currencies/bitcoin/#charts 

 

   However, the critics argue that bitcoin has no any intrinsic value, unlike commodity monies 

such as gold or cigarette which has its intrinsic value. Gold can be used to manufacture jewelry 

or components of electronic devices, and cigarette can give some utility to the smokers. That is 

why gold was an important currency for the past thousand years, and why the gold standard was 

common throughout the world during the late nineteenth century. And that is why cigarette could 

be used as money in Nazi prisoner of war (POW) camps during World War II (Mankiw, 2003). 

Fiat currency has no intrinsic value also. People cannot take the 100-yuan note to the People’s 

Bank of China to redeem for gold or any other commodity. However, the typical argument is that 

the value of fiat money comes from the fact that it is backed by the government. Bitcoin, 

however, is neither intrinsically valuable nor backed by any government. It is just a sequence of 

0s and 1s. The second argument is that the price of bitcoin is too volatile (Kubát, 2015). It is 



25 

much more volatile than gold, fiat currency, stock and any other asset. The price can be halved 

within few days, for example, from 17 to 21 December 2017. There are more other cases in 

bitcoin history that the price can drop more than a half. That means the purchasing power for the 

buyers can be halved within few days. So, a lot of people such as Warren Buffett said this type of 

rapid slumps just implies that bitcoin has no any intrinsic value, and this is the biggest and worst 

bubble in human history (Jr., 2017). 

 

Source: Bitfinex, Site: https://www.bitfinex.com/t/BTC:USD 

 

   Indeed, the price of bitcoin, commodity currency and fiat currency (the exchange rate) are 

based on market demand and market supply. It cannot be totally denied that bitcoin could not 

store value, because in fact if someone gave up his/her purchasing power, for example, a 100 

yuan note, to buy bitcoins ten years ago, the purchasing power has grown for thousand times. 

However, based on its volatility in historical price, it could not be considered as a desirable asset 

to store value, if one wants stable transfer of purchasing power from the past to the future. In 

addition, owners in china may suffer from liquidity risk because all Bitcoin trading platforms are 

shut down. It will be harder for them to find potential buyer or seller.  

https://www.bitfinex.com/t/BTC:USD
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Bitcoin: Unit of Account 

    Compared to the previous two functions, Bitcoin performs relatively well for the function as a 

unit of account. To serve as a unit of account, Bitcoin is able to measure the relative value of 

goods and services in the economy.  

    The divisibility is one of the important features of Bitcoin, which means that prices could be 

quoted in five or more decimal places (Ciaian, 2016). A bitcoin can be divided into 0.00000001 

bitcoins. It is actually necessary for any commonly-used currency to be divisible, because it has 

to accommodate the prices of all sizes and types of goods and services. 

    However, the price volatility affects its ability in representing an effective unit of account 

(Yermack, 2014). Companies that accept Bitcoin payment need to adjust prices frequently, 

otherwise they may face decrease in returns (because of underpriced goods and services) or loss 

of competitiveness (because of overpriced goods and services). Its price volatility creates real 

problems for businesses which trade outputs in bitcoins but on the other hand pay for production 

factors (e.g. wage) and intermediate inputs in local fiat currency (e.g. RMB). This will lead to a 

discrepancy in relative prices between outputs and inputs. Also, consumers will feel confused by 

frequent price changes.  

 

   To conclude, bitcoin can serve as a medium of exchange for a relatively small but growing 

community worldwide. The function as store of value is still debatable. And it performs 

relatively fine as a unit of account. Thus, although some people do not agree that bitcoin is a 

currency, it is hard to deny that at least it is a new means of payment. Also, Alipay is a new 

means of payment but not a new currency. The next step is that:  When comparing Bitcoin and 

Alipay, it will be better to make it clear that whether it is comparing their currency function 
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(medium of exchange) or payment function. There is a debate about whether means of payment 

is just equal to medium of exchange (Yang, 2007). However, this problem will not bother the 

following comparison. When comparing medium of exchange function, it points to bitcoin and 

the money (RMB) in Alipay account. When comparing means of payment function, it points to 

the Bitcoin system and Alipay system. It can be considered as the comparison of both functions. 

 

Comparison between the two: advantage(disadvantage) of Bitcoin(Alipay) 

   The advantage of Bitcoin is the decentralized system where no trusted third party is needed. 

First, users can purchase goods and services in bitcoin anytime and anywhere. As mentioned 

earlier, Chinese citizen can use bitcoin to purchase goods in other countries. However, the RMB 

in Alipay account only supports domestic purchase within China. Even though the Chinese 

government has sought to internationalize RMB, there are still many countries not accepting 

RMB payment. Also, a foreign company accepting RMB does not mean to accept Alipay 

payment. Thus, even in Hong Kong, there is no retail shop accepting Alipay denominated in 

RMB.  

   Second, Bitcoin users do not need to be afraid that their money is controlled by other party, 

while the money in Alipay account is controlled by Alipay company. For example, as mentioned, 

Alipay company could use their money to generate huge deposit interest. Also, the purchasing 

power of the money in Alipay, like RMB cash, will be diminished by inflation.  

   Another more obvious advantage is that Bitcoin system can protect privacy. Users can make 

anonymous transactions so that no one could make use of their transactions records. However, 

Alipay is often accused of collecting and using the users’ private information. The Alipay 

company analyses the big data of its users to, for example, design their marketing campaign.  



28 

Comparison between the two: disadvantage(advantage) of Bitcoin(Alipay) 

    The money in Alipay account is not really similar to the money bank deposit account, but both 

of them can be easily cashed out. Just like bank deposit, the money in Alipay account is backed 

by RMB cash (although both are just sequence of number in the computer). This is the advantage 

that gives confidence to Alipay users. They can use the money in Alipay as if they are using fiat 

currency.  

   The lower transaction fee and higher transaction speed also make Alipay outperform Bitcoin. 

For average users, these two features may be the most important consideration when they choose 

a payment system in real-life scenario. Perhaps no one will be willing to pay $19 dollar 

transaction fee to buy a $10 dollar coffee, and wait for 30 minutes (CoinDesk, 2018).  

     More importantly, it is easier for Alipay to build up network externality (or network effect) 

than Bitcoin, because of the Alipay company’s centralized power. The network effect is a 

phenomenon where increased numbers of participant improves the value of goods and 

service(Gowrisankaran & Stavins, 1999). This effect also is true in currency and payment service 

(ECB, 2012). When there is more consumers and merchants using Bitcoin (or Alipay), the value 

of  Bitcoin(or Alipay) will become higher.  

 

     In the public blockchain system like Bitcoin, all participants are equal. When there is a 

problem and a need for change in this decentralized system, it takes much more time to reach a 

consensus. There is an analogy that might help to explain why decentralization is simply less 

efficient: When there is two crowds of thousand people and the goal is to have them all say the 

same word (can be any word at all) at the same time. For the first crowd, there is a central 

coordinator who stands in front of the crowd and shouts over a microphone the word they should 
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all say. It should be a fairly simple task for the entire crowd to repeat the word and win the 

challenge.  For the second crowd, there is no central coordinator. What is likely to happen is that 

a few people start saying the first word that comes to their mind and some neighbors start 

repeating that word. Naturally a few groups chanting different words will start to form and those 

groups will face off against one another until one gives up and starts chanting the other word. As 

expected, this process takes quite more time than it did in the first crowd with the central 

authority.  

 

    In fact, there are some cases that decentralization affects the mass adoption of Bitcoin. The 

transaction fee and speed problem (scalability problem) has been a biggest trouble for quite a 

long time. If the problem could have been solved earlier, there will be more people willing to 

adopt Bitcoin. The different parties in the Bitcoin community had purposed different solutions 

for this scalability problem (Coincentral, 2017). For example, one of the methods (named 

“SegWit”) is to increase the size of each block of the Bitcoin blockchain. However, it is 

extremely hard to reach the consensus for the whole Bitcoin community to jointly implement a 

new version of the blockchain. There is no centralised leader, and all participants are equal to 

vote. This inefficient decentralization has two outcomes. The first one is that it takes a very long 

time to solve a problem of the Bitcoin system. The second problem is even more damaging. 

There are brand-new cryptocurrencies that are created based on the Bitcoin blockchain. Some 

developers adopted a new version of blockchain technique to the Bitcoin blockchain without the 

consensus of whole Bitcoin community. Then it is like splitting one company into two 

independent companies. The examples of these new versions of Bitcoin are Bitcoin Cash, 

Bitcoin Gold and Bitcoin Diamond (Coincentral, 2017). Thus, these two results of 
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decentralization hinder Bitcoin from mass adoption and creating its network effect. In contrast, 

the centralized power of Alibaba group does relatively well in this area, as shown by the rapid 

growth rate of adoption of Alipay payment in recent years.  

      

Implication 

    There are some insights from the discussions of this part. Firstly, as a medium of exchange, 

the function of a currency such as Bitcoin is affected by government regulation. Secondly, 

transaction cost and transaction speed are very important for mass adoption. Thirdly, there is a 

tradeoff between decentralized and centralized payment system. For example, people who value 

privacy have to sacrifice the performance. People who value equal voting right have to sacrifice 

efficiency. Moreover, the adoption of these two systems also implies that perhaps paper fiat 

currency is antiquated. Finally, both Alipay and Bitcoin share some common drawbacks, such as 

facilitating illegal activities (Xuan, Li & Wang, 2017). This problem will be investigated in the 

following part. 

 

Part 4. CBDC in China 

 

 

    People’s Bank of China is now investigating how to create a China’s CBDC. Zhou XiaoChuan, 

the previous governor in PBOC, said the PBOC has been looking into digital currencies as it 

pursues faster, cheaper and more convenient payment methods (Bloomberg, 2018). The White 

paper of the CBDC is not yet released, and it may be still in infant stage. It is not clear how 

CBDC of china will exactly look like. However, based on the previous discussion, there are 
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some insight about what will be the desirable features of CBDC to be a good medium of 

exchange, store of value and unit of account.  

 

    Cash is problematic in both remote and proximity payment, compared to Alipay. In today’s 

China, there are a lot of payment scenarios that cash cannot support. It is understandable that 

cash cannot support remote payment in e-commerce shops in the websites. However, cash is also 

surprisingly limited in proximity payment which is the traditional function of cash. For example, 

OFO’s bike-sharing service and Alibaba's unmanned supermarket could not support cash 

payment and only support mobile payment. That could also mean the medium of exchange 

function of cash begins to subside. Thus, one expected desirable feature of CBDC is to support 

the remote, proximity, C2B and P2P payments, like the above payment scenarios.  

 

   In contrast to Bitcoin, another expected feature is that CBDC is likely to be a centralised 

system. It means that the design principle, software updating (e.g. versions of blockchain), the 

money supply, user interface of the digital wallet and so on, will be decided by the central bank. 

As discussed in the previous section, the problem-solving process will be faster in centralised 

system than decentralized system.  

    As pointed out by Fan YiFei (2018), the vice governor in PBOC, CBDC will also be backed 

by Chinese government. It will also be a credit money and a part of base money (M0), like cash 

(Thus in some sense CBDC is more like a new means of payment than a new currency if it works 

like what Fan said. It is just an e-cash). It aims to help to reduce operation cost and, more 

importantly, facilitate transaction.  
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    One important problem is:  CBDC aims to replace the outdated cash payment system, but here 

is already a Alipay system that is good enough to substitute cash payment system and is creating 

a “cashless society” in China.  

     One of the concerns of PBOC is that the status of cash, as the legal tender, is being affected. 

In the cases like OFO’s bike-sharing service and Alibaba's unmanned supermarket, cash payment 

is not accepted. Thus, PBOC warned that these types of business may be illegal and violating the 

legal tender law 
1
. “The legal money of the People's Republic of China shall be RMB. No entity 

or individual may reject the RMB payment for any public or private debt within the territory of 

the People's Republic of China.” (Article 3, Regulation of the People's Republic of China on the 

Administration of Renminbi).  One solution for PBOC is to directly crack down those payment 

activities, which involves million daily transactions. Another solution is to provide a new 

payment method created by central bank, the CBDC, to substitute those payment methods such 

as Alipay and TencentPay. The second method sounds better to protect the legal tender law and 

at the same time do not affect the daily transaction for general citizens.  

     

   Apart from the above implications for CBDC, it is also necessary to have a look on other issues 

related to CBDC from the literatures.  

 

Underground Activities  

   In Kenneth Rogoff’s book (2016), the curse of money, one important argument is that phrasing 

out large-denomination notes will make it harder to engage in recurrent, large, and anonymous 

payments. It aims to discourage tax evasion and crimes by increasing the transaction cost. 

                                                
1
 See https://www.mpfinance.com/fin/instantf2.php?node=1502189688900&issue=20170808 and  

http://www.chinadaily.com.cn/opinion/2017-08/14/content_30573094.htm 
 

https://www.mpfinance.com/fin/instantf2.php?node=1502189688900&issue=20170808
http://www.chinadaily.com.cn/opinion/2017-08/14/content_30573094.htm
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    By using cash (especially large-denomination notes), some otherwise law-abiding citizens will 

opportunistically engage in tax evasion. They know that their chances of ever getting caught will 

be hugely reduced, if all buying and selling activities are anonymously done in cash and do not 

need to report. The problem is that when some citizens are not taxed based on their true incomes, 

other law-abiding people with identical pre-tax incomes, however, have to pay more unfairly. 

Furthermore, if some firms, for example, circumvent anti-pollution regulations by using cash 

payments while other law-abiding firms do not, this use of cash creates an unfair competitive 

advantage for the former firms and damages the environment. Another example is that manager 

of construction company could use paper currency to employ unlawful and undocumented 

migrant workers at very low salaries. This behavior creates disadvantage to both domestic 

construction workers, and some construction companies which will employ only legal workers 

and make all payments transparent to the tax authority. Apart from its distributional implications, 

tax evasion also affects the efficiency of the tax system. When taxes can be evaded effortlessly in 

businesses which use cash intensively, then there will be too much money to invest in them, 

when compared to other businesses which have higher pre-tax profits but lower after-tax profits. 

This type of inefficient distortion may come to the economy when some sectors are successful 

getting unwarranted extra tax breaks for themselves (Rogoff, 2016). 

   Cash also facilitates money laundering. Earnings from criminal activities often take the form of 

cash. Criminals have to find a way to make the unlawful cash earnings seem legitimate or 

“clean”, and it is an important element of some large-scale illegal enterprises. The typical money 

laundering method involves taking legal businesses which use cash intensively (such as 

restaurants, liquor stores, and construction companies). Injecting them with cash and then 

cooking the books will create an illusion to regulators that the money they made was legal and 
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legitimate. The basics of using double bookkeeping to clean the illicit earnings are quite simple. 

The restaurants, for example, may launder the illicit cash by declaring that the restaurants serve 

more lunches or sell more lunch boxes than the restaurants really do. It is because the restaurant 

can easily fabricate fake receipts, and reports this fake income on an extra set of books that it 

keeps for tax authorities (Rogoff, 2016). In addition, it is worth noting that Alipay and Bitcoin 

also face money laundering problem (Wang & Ou, 2015 & Böhme et al, 2015). 

    The use of cash for corruption and bribing public officials is also another problem that society 

will incur massive social costs. In November 2014, Xu Caihou, the former Vice Chairman of the 

Central Military Commission, was arrested by anti-corruption officials. He was accused of 

accepting bribes for promotion within military ranks. The anti-corruption officials have to use 12 

trucks to haul off all the RMB cash at his house (Rogoff, 2016). 

   Admittedly, crime will continue regardless of the existence of cash. However, cash is a 

medium of exchange intensively used by the criminals. Indeed criminal activities accounts for a 

great share of the demand for cash. when large-denomination notes are phased out, those 

participated tax evasion, money laundering, corruption and other illegal activities would keep 

finding other methods to do business. However, the other methods of making payments (such as 

uncut diamonds, gold, or bitcoin) each have their problems, for example, the high transaction 

costs for using uncut diamonds and risks of ultimate tracing for using bitcoins (Rogoff, 2016). 

   Moreover, the counterfeiting issue of paper currency in China is also problematic. For example, 

even commercial banks’ Automated Teller Machines were being contaminated by fake RMB 

notes in recent years. The problem of fake RMB notes leads to a situation that a lot of shops 

think that they must use the scanning machines to verify those RMB notes before they accept 

those notes (Rogoff, 2016).  
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   However, to a certain extent nearly anyone uses cash. In China, there are poor and low-income 

people heavily relying on it (especially in poor provinces and rural areas). Therefore, Rogoff 

thinks that it is reasonable for the pace of phrasing out large-denomination notes to be slow, and 

for small-denomination bills or coins remained to circulate for a long time. 

 

Negative Interest Rate 

   The second core argument of Rogoff is that phasing out paper currency is a method to make 

the way smoother for central bankers to implement unconstrained negative interest rate policy, if 

central banks face the problem of the zero lower bound on interest rates. Treasury bill rates could 

not go down much below zero. To be precise, it is because people always have the choice to hold 

cash, which at least pays zero interest. 

   Cash can be considered as a zero-interest-rate bond. To put it accurately, cash serves as a zero-

interest anonymous bearer bond. There is no real name or transaction history attached to cash. 

Also, cash is valid whoever else holds it. If people have the option of holding cash, they may not 

be willing to accept an interest rate that is significantly negative (on any kind of bond). As a 

result, the zero lower bound problem has indeed weakened monetary policy across the advanced 

countries for the past 9 years since the 2008 crisis. Central banks will not run out of bullets, if 

unfettered negative rate policy were achievable. For example, there is bigger room to keep 

further cutting nominal interest rates (Rogoff, 2016).  

 

    The issue of zero lower bound had not been so problematic since the Great Depression, 

outside post-bubble Japan (Rogoff, 2016). However, the situation has changed dramatically since 
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the outbreak of 2008 financial crisis. After the cisis, nearly all central banks of advanced 

countries have hoped they could have implemented significantly negative interest rates at one 

time or another. A few countries, including the Eurozone, Sweden, Denmark, and Japan, have 

slight dipped into negative-rate territory. Their concern is that probing the boundary where a 

flight from commercial banks’ deposits and government debt to cash could lead to inefficient or 

even counterproductive policy. Japan’s policy interest rate, for example, has been hovering 

around the zero bound for two decades and was lowered to -0.1% in January 2016. These 

countries could merely tiptoe into negative interest rate territory (Rogoff, 2016). 

  There are three reasons for zero bound to become a persistent problem (Rogoff, 2016). Firstly, 

inflation has collapsed and inflation expectations along with it. Most major central banks 

(Starting with New Zealand in 1989) have gradually coalesced round a 2% inflation target, 

which essentially means a lower nominal interest rates than when inflation is on average 10%. 

(The nominal interest rate is the actual interest rate that is reported and quoted. The real interest 

rate is a theoretical construct, which is calculated by taking the nominal interest rate and 

subtracting off the expected inflation rate.) In general, when the expectation of inflation rate 

decreases by 1%, then, after an adjustment period, all interest rates across the spectrum also fall 

by 1%. The rationale behind is that what people are concerned about is what their money can 

really purchase, but not the money’s face value. Also, when higher inflation is perfectly 

anticipated, people will adjust nominal interest rates, wages, and prices accordingly. Therefore, 

for instance, when inflation rate is just 2% instead of 20%, there is much less padding when 

central banks want to cut the interest rates (Rogoff, 2016). 

   Secondly, the reason for zero lower bound to reemerge is that economic volatility has become 

far larger than most people had imagined, with the aftermath of the 2008 financial crisis. When 
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economic volatility is much greater, it is more likely that the country will face serious economic 

downturns which require central bank to take drastic measures such as interest rate cuts. 

However, the likely outcome is that the zero bound constraint will come to bite (Rogoff, 2016). 

   The third reason is that real interest rates have trended down dramatically. The real interest 

rates have fallen below zero at short horizons, and around 1.5% at very long horizons. Both long 

and short horizons are significantly below more “normal” levels. There are many reasons to 

explain why real interest rates have fallen. Some of the main reasons include high savings from 

fast-growing emerging economies such as China and aging populations in developed countries 

such as Japan (Rogoff, 2016). 

   “In theory, negative rate policy works pretty much the same way interest rate cuts work when 

rates are at positive levels” said Rogoff (2016). In general, firms want to invest more and 

consumers want to spend more on, for example, consumer durables such as cars and refrigerators, 

when interest rates (the cost of borrowing money) is lower. Lower interest rates would lift up the 

asset prices from housing to stocks. It makes people feel that they become wealthier and more 

willing to spend. In addition, lower interest rates are likely to weaken the exchange rate of the 

domestic currency (To put it loosely, because it leads to that holding bonds denominated in 

domestic currency become less attractive). Then, a weaker exchange rate could help to stimulate 

demand abroad for domestic country’s exports, while at the same time shifting domestic demand 

away from imported goods toward home country’s import-competing goods. In principle, a cut 

in interest rate could stimulate aggregate demand, and higher demand will cause wage and 

inflation rate to go up eventually (Rogoff, 2016). 
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   Michael Bordo and Andrew Levin (2017) share the same view, and propose that CBDC should 

be interest-bearing. They point out that it could be easy for the central bank to pay interest on 

CBDC from a technical perspective. That means all money held at central bank, including the 

money form individual, firm, and financial institution, would receive the same nominal interest 

rate. This suggestion also encapsulates the analysis of Friedman (1960), who purpose that in an 

efficient monetary system, money issued by government should receive the same return as other 

risk-free assets. This argument in fact also supports the arrangements of central banks of most 

countries, which pay interest on commercial banks’ reserves which are held electronically at the 

central bank 

  They also think that this interest-bearing CBDC system might make the banking system more 

competitive. Commercial banks that participate in customer-focused “relationship banking” 

might not be affected. However, depositors in some commercial banks (which is not so 

competitive) might want to shift fund into CBDC accounts (Bordo & Levin, 2017). This deposit 

problem will be discussed more in the next part.  

   Central banks of some growing economies with a stable price level will usually pay positive 

interest to the CBDC. But when the country faces a serious adverse shock that brings a 

downward pressure on the general price level, the central bank will have a better choice to lower 

interest rates to stimulate the economy to get rid of recession and retain the stability of general 

prices (Bordo & Levin, 2017). 

   Now it is the paper currency that obviously limits the central bank’s ability to cut its policy rate 

When the economy encounters a severe adverse disturbance. Paper currency bears zero interest 

and thus people will want to hold more cash to store value when negative nominal interest rate is 

introduced. Therefore, if interest rates on bank deposits and other short-term assets were cut too 
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far below zero, the banking system and other financial institutions could face a severe bank run 

(just like what happened during the bank panics of the early 1930s in U.S.). To solve this 

problem, Bordo and Levin purpose that central banks can Establish a graduated schedule of fees 

on transfers between paper fiat currency and CBDC. It could clear the way to implement 

negative rates policy. If central banks collect substantial fees on relatively big or frequent 

transfers from CBDC into cash, it will become unprofitable for people to disintermediate into 

cash when they face a negative nominal interest rates. This method could help implemented by 

central bank to get rid of the difficulty brought by zero lower bound. 

   Therefore, when the interest-bearing CBDC could be used as the primary tool of monetary 

policy, it could help to mitigate the need to adopt some alternative monetary tools such as 

quantitative easing (which involves using short-term central bank debt to buy long-term assets, 

such as government debt, then bringing down the long-term government interest rates. It is hoped 

that other long-term interest rates, such as mortgage rates and corporate debt rates, would follow, 

because it is a tendency that all other interest rates are set based on a benchmark, that is the 

government bond’s interest rate. In addition, U.S. federal reserves also brought some “toxic” 

assets such as mortgage-back securities as well). Moreover, as mentioned earlier, the lower 

nominal interest bound has been an important reason for maintaining a positive inflation buffer 

(around 2%). In the aftermath of the financial crisis, some economists have suggested to raise 

those inflation targets. However, there would no longer be a compelling need to maintain any 

inflation buffer if interest-bearing CBDC is introduced. 
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Substituting Bank Deposit 

   Ben Broadbent (2016) points out that a cash-like version of CBDC would be likely to trigger 

people’s desire to withdraw the money in commercial bank deposit account and transform the 

money to CBDC, which, like cash, is a liability of central bank. One reason he makes is that the 

assets backing the two (commercial bank deposit and CBDC) are qualitatively quite different: 

 

   The balance sheets of typical commercial banks are shown on the above chart. Their fractional 

reserve structure is what some economists consider as problematic. That is also called 

“borrowing short and lending long”. Commercial banks’ deposit liabilities are much larger than 

their liquid assets (such as cash in vault, and the electronic reserves held in the central bank) 

 The loans, which is usually illiquid, are a largest part of their assets. It is very hard for them to 

find secondary market to sell those loans. Also, their value to the creditor could not be easily 
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realized in the short run. In the normal course of things, if commercial banks try to do so by 

requiring early repayment or abruptly curtailing lines of credit, it could lead to a severe damage 

to the real economy, as shown after the financial crisis. This maturity transformation, which 

means the combination of on-demand liabilities and illiquid assets, imparts an inherent fragility 

to commercial banks’ balance sheets. If everyone tried to withdraw a bank’s deposits at the same 

time, they will not have enough money to meet the demand. That is why liquidity problem can 

lead to bankruptcy (Broadbent, 2016). 
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    By contrast, what the central bank holds is all about liquid assets, which is mostly government 

securities. For People’s Bank of China, a large part of its assets is foreign exchange, including 

U.S. dollar and the bonds of U.S. government, as shown in the above table.  

   Thus, shifting deposits away from commercial banks towards the central bank might lead to a 

“narrower” banking system (Broadbent, 2016).  It means the assets are as liquid as its liabilities 

in a “narrow” bank. In principle, compared to the current fractional reserve banking system 

around the world,  “narrower” banking system would be more secure . Deposits in central bank 

or CBDC (which is backed by liquid assets, rather than illiquid loans) would become much safer. 

Eventually, there no longer be a commercial bank system that is vulnerable to bank runs and 

needs to be insured by central bank. There is a long history of the proposal for narrow banks. The 

classical economists David Ricardo and Adam Smith liked such a “narrow” banking system. 

Especially during the Great Depression, a group of economists at the University of Chicago 

suggested that fractional reserve banking should be ended (the so-called “Chicago Plan”). There 

have been similar recommendations since the 2008 crisis (Broadbent , 2016). 

 

    Another reason is that, if CBDC can support more payment scenarios than bank deposit, then 

people will be more willing to shift fund to CBDC account. However, the problem is that it is 

likely to be very costly for shifting deposits away from commercial banks. Especially when the 

adoption of CBDC is so widespread, it could threaten commercial banks’ lending activities. If 

there is less supply of deposit that commercial banks can use to finance their lending activities, 

the impact for the real economy (especially part of it that cannot access securities markets easily) 

may be huge. As far as the non-financial economy is concerned, clearly it would be hard 

seamlessly to replace bank loans with securities issuance. There are good reasons why it is hard 
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for young firms (in particular, with little invested capital) to sell bonds or shares. This impact is 

also true for households. If bank lending become scarcer or more expensive, it is possible that 

investment and economic activity will suffer (Broadbent, 2016). 

   Under the gradualism and experimentalism approach often adopted by Chinese government, 

perhaps the implementation of CBDC system and phrasing out paper currency will take a very 

long time. Especially when the lending of the four State-Owned Banks is crucial for the survival 

for some State-Owned Enterprises (Franklin et al., 2005 & Cull & Xu, 2003).  

 

Blockchain Technology: 

     There is also an important question for PBOC: whether blockchain technology is needed for 

CBDC. As purposed by Bordo and Levin (2017), it will be more efficient to adopt a design 

which is similar to debit card than a design that is based on blockchain. They find that a debit 

card design will be a better medium of exchange. 

      A public blockchain design (e.g. of Bitcoin) would be used for the central bank to issue 

CBDC tokens that will circulate electronically among private firms and individuals. CBDC 

tokens may only seldom be deposited back at the central bank. Making use of blockchain 

technology for verifying the chain of ownership of each CBDC token and validating payment 

transactions, this approach does not require the direct involvement of any clearinghouse such as 

the central bank. In contrast to Bitcoin and some of the cryptocurrencies, however, the central 

bank could determine the supply of CBDC tokens, which would be fixed in nominal terms and 

serve as legal tender. Moreover, the central bank could establish transparent procedures for 

incorporating appropriate updates to the software of the blockchain system. As mentioned earlier, 
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this is a challenge that has proven to be difficult in the case of most decentralized 

cryptocurrencies such as Bitcoin. 

 

     However, one of the CBDC which is investigated by Bank of England and named RScoin, 

adopts different type of blockchain technology. It works well experimentally in both transaction 

cost and speed (Danezis & Meiklejohn, 2015). Indeed, there are different types of blockchain 

invented after the public blockchain of Bitcoin system (one type of blockchain) was firstly 

introduced by Satoshi Nakamoto. What Bordo and Levin might miss is that there are some types 

of blockchain other than the public blockchain. The other two popular types of blockchain are 

named “public permissioned blockchain” and “private permissioned blockchain”. The 

differences between these three types of blockchain are whether the transaction record could be 

read by the general public and who has the power to sanction and confirm transaction. 

 

    The alternative design (like deposit account) suggested by Bordo and Levin is that citizens and 

firms would hold funds electronically in CBDC accounts at the central bank. This type of CBDC 

purposed by them is just similar to the deposit account in commercial bank. When people buy 

goods or transfer money to other, the process is simply that the central bank system will credit 

the CBDC account of the payee and debit the corresponding CBDC account of the payer. 

They emphasize that when compared to previous blockchain design, the advantage of this 

alternative design is that it will be faster and cheaper for people to make transaction with CBDC.  
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Conclusion 

 

 

    It should be appreciated that the history of currency invention has never stopped. It could start 

from private currency like JiaoZi and Bitcoin, and then evolve into government-issued currency 

like RMB and CBDC. In this paper, the study for the cases of Alipay and Bitcoin payment 

system gives some implications for CBDC in China. There are some desirable features of CBDC, 

such as satisfying new payment scenarios that fiat paper currency cannot satisfy and the 

implementation of centralization system that is more efficient. CBDC also helps to increase 

transaction cost of underground activities and the implementation of negative interest rate. 

However, the risks behind it, such as completing with bank deposit, and the adoption of 

blockchain technology are still debatable. It is hoped that with better technologies adopted in the 

currency, transaction payments will be cheaper, safer and faster in China in the near future.  
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