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Tokenizing Reserves and Treasuries 

Darrell Duffie 

I want to add to the respect for John Taylor. I have known John for decades as a close 

colleague. Something that he and I worked on together, which he led and hasn’t yet been 

emphasized today, is his work on making it possible for large financial institutions to fail 

without bringing down the financial system. His leadership on that project, which became 

known as a proposed “Chapter 14” of the Bankruptcy Code, had a big influence on the 

related Dodd-Frank Wall Street Reform and Consumer Protection Act. So, thank you for 

that, John, and for the opportunity to work with you.  

Our charge on this panel includes new forms of digital assets and payment 

systems. I want to discuss some upcoming changes in the way money and assets are 

likely to move through the financial system.  

To do that, I will set the stage back in history, to June 26, 1974, when a medium-

sized bank in Cologne, Germany, named Bank Herstatt failed. This bank had been doing 

massive speculation in the foreign exchange (FX) market. When it failed, it had received 

very large settlement payments for foreign exchange transactions for which it had not yet 

paid its counterparties. For example, large banks in London and New York were settling 

FX trades that day with Bank Herstatt and failed to receive hundreds of millions of 

dollars on behalf of their customers. Chase Manhattan alone did not get $620 million in 

payments. In those days, that was a lot of money!  



 As a consequence of this failure, there was a massive disruption in the foreign 

exchange market. Medium and smaller banks were pretty much shut out of the market. 

Only large banks were able to conduct transactions. Even eurodollar interest rates were 

disrupted. Spurred by Peter Cooke of the Bank of England, the failure of Bank Herstatt 

led to the formation of the Basel Committee on Banking Supervision, which is well 

known for its bank-capital standards Basel I, Basel II, and now Basel III. The resulting 

famous 8% capital ratio, some of you may remember, was then known by some as “the 

Cooke ratio.” 

In addition to causing more systematic regulatory capital requirements for banks, 

this affair eventually triggered a multidecade project known as Continuous Linked 

Settlement (CLS) Bank, designed to mitigate the Herstatt form of foreign-exchange 

settlement risk. CLS Bank became the new way for large banks to make and receive 

foreign exchange payments. You can think of CLS Bank as a virtual island sitting in the 

middle of the Atlantic Ocean. When a bank in Germany wants to pay a bank in the US 

for foreign exchange, the German bank sends the euros over to this island. The euros wait 

there until the dollars get to the island from New York. Once the euros and dollars have 

arrived, the dollars continue on their way to Europe and the euros are sent on to the 

United States. Neither bank will have made a payment and find itself at risk of not 

receiving the payment from the other. This form of settlement is called “payment versus 

payment.” 

CLS Bank is complex in terms of operations, governance, and oversight. It now 

handles about $5 trillion a day but still only covers about 60% of the major currencies. 

There are opportunities to go from that second-generation approach to the next new-



generation approach for conducting large-scale financial settlements, based on the 

tokenization of financial assets. 

 

Figure 7.1. An exchange of $500 million for €400 million. Source: The author. 

Please let me illustrate how that works with the example shown in figure 7.1, 

where $500 million is to be exchanged for €400 million. The US bank cryptographically 

assigns its dollars to the European bank, conditional on the European bank 

cryptographically assigning its euros to the US bank. Neither bank is at risk of the other’s 

failure to deliver because the transfers are contingent on both cryptographic signatures. 

This new approach to foreign exchange trade settlement has already been tested 

by the Federal Reserve Bank of New York, in Project Cedar, and by the Swiss National 

Bank and the Banque de France, in Project Jura. This approach is not yet being heavily 

used, but I predict it will be. 

 Figure 7.2 illustrates how this works. The diagram shows a “state machine” 

whose status, X(t), is updated by instructions from any of the participating banks. The 

US bank EU bank

$500

e400



resulting ledger can be recorded, for example, on a blockchain, but it doesn’t need to be a 

blockchain ledger. The US bank sends an irrevocable message to this ledger stating that 

its $500 million belongs to the European bank once the European bank sends an 

analogous message saying that its €400 million belongs to the US bank. The state 

machine records all of the commitments and balances of the participating banks and 

processes their payments. By the “miracle” of cryptography, there is no need for an 

intermediary “island” that holds the assets in flight. Because of this, we can cut out some 

costly financial market infrastructure. 

 

Figure 7.2. The status X(t) of a state machine is updated by messages from a US bank and an EU bank. 
Note: The US bank sends an irrevocable message stating that its $500 million belongs to the European bank 
once the European bank sends an analogous message that its €400 million belongs to the US bank. Source: 
The author. 

Let me turn in these last few minutes to the case of US Treasuries. Suppose the 

European bank is not selling euros but instead is selling US Treasuries to the New York 

bank. This can be done by the same process shown in figure 7.2. While this might seem 

futuristic, it’s happening today. Already, billions of dollars in US Treasuries have been 
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tokenized and exchanged by this method. This approach is now being tested by major 

firms like Bank of New York Mellon using a platform called Canton. Potentially trillions 

of dollars a day in transfers of Treasury securities could eventually use this form of 

tokenized exchange. 

As you may have noticed, we’re in the midst of a big movement toward the 

central clearing of Treasury market transactions. The next-gen form of settlement that I 

described does not require a central counterparty. How long will it take for this to become 

a common way to move cash and securities? We’ll see, but it’s already in motion.  

Let me conclude with some of the key challenges that may engage some of the 

central bankers here. First, there are some legal issues. What is it exactly that perfects 

your property interest in the transfer of these tokenized securities and cash? In the United 

States, there is a movement to update the Uniform Commercial Code so that court 

precedents will lock down that you actually own the Treasuries when they’re assigned to 

you on a distributed ledger. That could be circumvented by digital-asset legislation that 

may go through Congress.  

Second, who is going to tokenize the Treasuries and who is going to tokenize the 

cash? We have some precedents in the Treasury market. In the early 1980s, private-sector 

firms decided that it would be nice to have zero-coupon long-term Treasury securities. 

So, they purchased coupon Treasury securities, put them in a legal lockbox, and then 

issued zero-coupon securities from that lockbox. These were legal claims to the 

individual coupon and principal payments of the underlying Treasuries. In 1985, the 

Treasury Department said, “Wait a minute, these stripped treasury securities are trading 



in the market at prices that are sometimes richer than those implied by the Treasuries that 

we’re issuing. We can do that!” 

I think the same thing could happen in the case of tokenized Treasuries. If the 

superior liquidity and mobility of tokenized Treasuries that are created by the private 

sector start to become apparent and tokenized Treasuries therefore begin to have a 

convenience yield, I expect that the Treasury Department will eventually get around to 

issuing its own tokenized Treasury securities. 

What about the cash side of the transaction? Who’s going to tokenize the cash 

dollars? Well, I don’t think hundreds of billions of dollars of Treasuries will be 

exchanged each day for fully decentralized stablecoins like Tether or USDC. I doubt that 

the biggest actors in the core of the financial system would be satisfied with that. Will 

they instead use tokenized commercial bank deposits? Perhaps, but because of the risks 

involved in a multitrillion-dollar-a-day market, the tokenized commercial bank deposits 

used for settlement of these trades may be backed one-for-one with Fed reserves. Perhaps 

the Fed itself, or foreign central banks in their cases, will eventually issue tokenized 

reserves. Would that be a central bank digital currency (CBDC)? I would not use that 

term. This is no more a CBDC than are current-day reserves. Both are central-bank-

issued digitally-recorded cash. Instead of calling them CBDCs, I would just call them 

tokenized reserves. These are merely reserves held a new type of ledger. President 

Donald Trump recently banned CBDCs. There’s no reason to think of that ban as 

applying to anything like tokenized reserves.  

There are still, however, other challenges. You’ll notice in figure 7.1 that the US 

bank had to put up the money before the transaction was completed. In today’s 



conventional financial system, the US bank wouldn’t need to actually commit the cash 

until the settlement of the trade. In the next-gen example illustrated in figure 7.2, the bank 

may need to have the cash before it enters the trade. That implies a larger demand for 

cash. The definition of ample reserves may change if the private sector decides that it 

wants to hold a lot of tokenized reserves for this purpose. That’s true whether the reserves 

are issued by the Fed directly or the reserves are first placed into a legal lockbox, with 

private-sector tokenized cash issued from that lockbox. I think the Fed needs to be 

flexible in terms of its determination of ample reserves. Structural changes in the 

economy may end up causing the Fed’s balance sheet to get bigger simply because of 

changes in the way that finance is conducted. Researchers are working on approaches that 

would economize on the necessary amount of reserves. 

In summary, we should look ahead to a world in which tokenized Treasuries and 

perhaps tokenized central bank deposits will change the financial system. I expect that’s 

going to work out rather well. It will be important to the United States, which currently 

has about $29 trillion of outstanding US Treasury debt and will eventually struggle to 

find buyers for all of those Treasuries---a quantity projected to be $52 trillion by 2035, 

according to the Congressional Budget Office. And that’s even without considering 

legislation coming through Congress that will further increase US deficits. The quantity 

of US Treasuries owned by foreign investors has gone down from 52% in 2009 to around 

35% today. Unless Treasury securities can be mobilized rapidly and used as collateral 

24/7/365 around the world, it’s going to get harder and harder for foreign investors to 

find sufficient needs for Treasury securities, not only to own them, but for collateral 

mobility and financing.   Thank you! 


