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Abstract

Cash is being used less and less for making payments in many countries,
including Canada and Sweden, which might suggest that cash will eventually
disappear. However, cash in circulation in most countries, including Canada,
has been stable for decades, and even rising in recent years. In contrast, ag-
gregate cash demand in Sweden has been falling steadily. This paper explains
these differences between Canada and Sweden by focusing separately on the
transactions demand for cash and on the store-of-value demand. We find a
long-term downward trend in small-denomination bank notes relative to gross
domestic product in both Canada and Sweden. This reflects similar experi-
ences in decreasing cash use for transactions over time due to the adoption
of payment innovations. This means that payment innovations and diffusion
are not suffi cient to explain why aggregate cash demand has been declining
rapidly in Sweden but not in Canada. Instead, the difference in the trends
of cash demand between these two countries is due more to the behaviour of
larger-denomination, store-of-value bank notes. Finally, we identify influences
and frictions that help explain the persistent decline in the demand for larger
bank notes in Sweden relative to Canada.
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1. Introduction 

Cash is being used less and less for making payments in many countries, including Canada 

and Sweden.1 Charts 1a and 1b show that the number and the value of cash transactions have 

been declining over the last two decades in both of these countries.2 One of the main reasons 

for declining cash use has been the growing reliance on electronic payment methods, such as 

credit and debit cards.3 Charts 2a and 2b present the value of cash, debit card and credit card 

spending relative to gross domestic product (GDP) in Canada and Sweden. Canadians have 

long preferred to use credit cards, and their use of debit cards also overtook cash in the early 

2000s (Chart 2a). In comparison, while Swedes were still using cash more than cards in 2001, 

they have increasingly preferred debit cards to make purchases since the early 2000s, and in 

the last few years credit card use has also overtaken cash (Chart 2b). Corresponding to these 

trends, increasing card acceptance by merchants has also contributed to greater card use in 

both Canada and Sweden.  

Such persistent declines in cash use in numerous countries might suggest that cash will 

eventually disappear. Indeed, Chart 3a illustrates that cash demand more generally (the ratio 

of cash to GDP) steadily decreased in a number of countries following the end of Second 

World War.4 However, the cash-to-GDP ratio stabilized in most countries in the late 1970s 

and early 1980s. In Canada, for example, bank notes as a ratio of GDP declined steadily from 

10 percent in 1946 but then stabilized in the 1980s and have remained between 3 and 4 

percent. There has even been a slight upward trend after the 2008 financial crisis in Canada 

and in most other advanced economies (Bech et al. 2018). So, decreasing cash use for 

transactions has not resulted in a sustained decline in cash demand in Canada (to this point). 

And the story is similar in most other advanced economies (Chart 3a).  

The evolution of cash demand in Sweden and Norway, however, has been markedly different 

from the experiences of other advanced countries (Chart 3b). In Sweden, for example, the 

value of bank notes relative to GDP declined continuously from a peak of 13.5 percent in 

1945 to 1.2 percent in 2017. Unlike the experience in most other advanced economies, cash-

to-GDP did not stabilize in the 1980s, nor did it increase after the financial crisis. Moreover, 

the absolute value of bank notes outstanding in Sweden started to decline in 2007, from a 

peak of SEK 108.5 billion in 2007 to just over SEK 55 billion in 2017. Thus, in Sweden, 

declining cash use for payments appears to be more closely associated with the decrease in 

cash demand more generally. Indeed, the popular press has been predicting that Sweden will 

become the world’s first cashless society when the Swedes stop using cash completely.5 

The divergent experiences of Canada (and other advanced countries) on the one hand and 

Sweden (and Norway) on the other raise several questions. Why has there been a persistent 

decline in overall cash demand in Sweden but not in Canada? Have Swedes been reducing 

                                                           

1 The terms cash and bank notes are used interchangeably in this paper. 

2 The value and number of cash payments are estimated using cash withdrawal data from automated teller machines (ATMs). For a 
discussion of the methodology and limitation of the estimation, see Arango et al. (2012). 

3 For a discussion of these developments in Canada, see, e.g., Fung, Huynh and Stuber (2015) and Henry, Huynh and Welte (2018). For 
Sweden, see Segendorf and Wretman (2015) and Sveriges Riksbank (2013). 
4 The ratio of cash in circulation to GDP is widely used as a measure of the demand for cash and thus the importance of cash in an 
economy. The value of cash in circulation, like other goods, is determined by both supply-side factors (e.g. the number of bank branches 
and the size of the ATM network) and demand-side factors (e.g. the use of cash for payments and as a store of value). In most countries, 
including Canada and Sweden, the central bank typically provides enough cash to meet the demand for cash; thus, the value of cash in 
circulation reflects the underlying demand for cash.  

5 See, e.g., N. Heller, “Imagining a Cashless World,” The New Yorker, October 3, 2016. 

https://www.newyorker.com/magazine/2016/10/10/imagining-a-cashless-world
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cash use more quickly than Canadians? Are there meaningful differences in payment 

innovations in the two countries that can explain these experiences? Are there large 

differences in the availability and supply of cash? What factors could explain the different 

trends in cash demand more generally in the two countries? Does Sweden’s experience of 

continuously falling cash demand indicate the future for other advanced economies, such as 

Canada? 

This paper studies both the use of cash and the demand for cash in Canada and Sweden, and 

analyzes the main factors affecting cash use and demand in these two countries. More 

specifically, we discuss supply side factors such as the bank note distribution system and the 

access of cash through ATMs and bank branches, as well as demand side factors such as 

consumers’ use of cash and merchants’ acceptance of cash for transactions, and the holding 

of cash as store of value. We also discuss foreign demand and the demand for cash in the 

underground economy. In addition, we identify some unique developments in Sweden that 

help explain the persistent decline in the demand for bank notes. Such analysis can inform 

our understanding of potential turning points for cash demand in Canada, as well as policy 

measures that might affect such outcomes.  

The Riksbank has been studying the implications of a persistent decline in cash use and 

demand in Sweden, highlighting some potential difficulties from a cashless society.6 Engert, 

Fung and Hendry (2018) also study the implications of a cashless society and note areas that 

could raise some concerns in that context—that is, operational reliability and contestability in 

retail payments, and the availability of a safe store of value in an extreme financial crisis. 

They also suggest options for policy-makers to deal with these potential problems, including 

taking steps to inhibit declining cash demand, regulating retail payment systems and issuing a 

central bank digital currency (CBDC) in a cashless society. To assess policy responses, it is 

important to understand the factors that could lead to the disappearance of cash in an 

economy. In particular, policy-makers might want to know how to avoid or inhibit declining 

cash demand. If this is not possible or desirable, then the central bank and other public 

authorities would need to consider other policy options to mitigate concerns if a cashless 

society were to evolve (as noted in Engert, Fung and Hendry 2018).  

Canada and Sweden are similar in many ways. For instance, both of these northern countries 

are small, open economies that neighbour on much larger economies (the United States and 

those in the euro zone, respectively). Each has its own national currency, while citizens have 

easy access to an international reserve currency (the US dollar and the euro). The 

macroeconomic environments in Canada and Sweden also share similarities. For example, 

both Canada and Sweden have monetary policy frameworks that target inflation, and both 

have pursued the same inflation-control objective (2 percent) since the beginning of the 

1990s. Their banking systems are broadly similar, each dominated by a handful of large, 

universal banks, but also including many smaller institutions. Canada and Sweden also both 

rank high in terms of digital infrastructure relevant to cashless payments; both are seen as 

among the most significant adopters of cashless payment methods and both are considered 

among the most cashless societies in the world.7 Finally, each has experienced a range of 

payment innovations over the past few decades (e.g., Swish in Sweden, and Interac e-

Transfer in Canada) that have contributed to the reduced use of cash for payments.  

                                                           

6 See, e.g., Sveriges Riksbank (2017) and Sveriges Riksbank (2018a). 

7 For rankings of digital infrastructure and network readiness, see the Networked Readiness Index compiled by the World Economic 
Forum). For an example of rankings of cashless societies, see, S. Smith, “The 10 Most Cashless Countries in the World: Where Does the UK 
Rank?” The Telegraph, October 10, 2017,. 

 

http://reports.weforum.org/global-information-technology-report-2016/networked-readiness-index/
http://reports.weforum.org/global-information-technology-report-2016/networked-readiness-index/
http://reports.weforum.org/global-information-technology-report-2016/networked-readiness-index/)
http://www.telegraph.co.uk/money/future-of-money/10-cashless-countries-world-does-uk-rank/
http://www.telegraph.co.uk/money/future-of-money/10-cashless-countries-world-does-uk-rank/
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And yet, despite the similarities, the evolution of overall cash demand is very different in the 

two countries, as shown above. It follows then that studying the factors driving cash demand 

in Canada and Sweden could inform our understanding of the importance of various 

influences and provide some insight into the evolution of cash demand in Canada: Will cash 

demand in Canada follow Sweden’s path?  

The rest of the paper is organized as follows. The next section discusses access to cash in 

Canada and Sweden, focusing on how bank notes are distributed to the general public. The 

following two sections consider transactional and non-transactional demand for cash. More 

specifically, the third section discusses the main factors that determine transactional demand 

and assesses whether these can explain the differences between cash demand in Canada and 

Sweden. Section 4 considers non-transactional demand for cash and related influences. 

Section 5 discusses the use of cash in the underground economy. The final section provides 

conclusions.  

2. Access to cash in Canada and Sweden 

Typically, a central bank distributes bank notes to financial institutions; these, in turn, operate 

a network of branches and automated teller machines (ATMs) that allow the public to 

withdraw or deposit bank notes. This section begins with a brief overview of the banking 

systems in Canada and Sweden and then describes how the respective central banks distribute 

bank notes to financial institutions. Access to cash by the general public through financial 

institutions’ branches and ATMs is also considered. We discuss differences between Canada 

and Sweden regarding providing and accessing cash, and whether this affects cash use and 

demand.  

2.1 Overview of the Swedish and Canadian banking systems   

In Canada, six major universal banks dominate financial services.8 These six banks account 

for over 90 percent of total banking assets and have a significant economic footprint, with 

assets around 2.5 times Canadian GDP. The major Canadian banks are also highly 

interconnected with each other and with the broader financial system. They also play 

important roles in most aspects of the Canadian financial system (OSFI 2019). These banks 

are well-diversified. Each provides a wide range of financial services across Canada, with 

commercial and personal (including mortgage lending) segments comprising the core 

businesses (IMF 2014). The largest four Canadian banks have an important presence outside 

of Canada as well, variously in the United States, the United Kingdom and South America. In 

addition, each of the major banks in Canada has been designated as a domestic systemically 

important bank, subject to enhanced regulatory provisions and a specific, open-bank (bail-in) 

resolution regime. One of these banks—Royal Bank of Canada—has also been designated a 

global systemically important bank by the Financial Stability Board (FSB). There is also a 

large number of smaller banks—about 80—along with many trust and loan companies, and 

co-operative deposit-taking institutions which are particularly important in certain regions of 

the country.  

Similar to the Canadian case, four major, universal banks dominate financial services in 

Sweden.9 These four banks account for about 85 percent of total banking assets and two-

thirds of broader financial system assets more generally (IMF 2017). The major banks’ assets 

are large compared with the Swedish economy, amounting to around 5.5 times Swedish GDP. 

                                                           

8 These six banks are Bank of Montreal, Banque Nationale, Canadian Imperial Bank of Commerce, Royal Bank of Canada, Scotiabank and 
TD Bank.    

9 These four banks are Handelsbanken, Nordea, SEB (Skandinaviska Enskilda Banken) and Swedbank. In October 2018, Nordea moved its 
head office (and legal incorporation) from Sweden to Finland.  
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These banks are also highly interconnected with each other and with other participants in the 

financial system. Further, they play important roles in most aspects of the Swedish financial 

system. Each of the four major banking groups provides a wide range of financial services, 

but they have somewhat different business mixes and geographic concentrations across the 

Nordic and Baltic regions and other countries (IMF 2017). Nevertheless, the commercial 

banks and their mortgage subsidiaries are the dominant entities for each major bank. Nine 

financial institutions have been designated by Swedish authorities as domestic systemically 

important (Riksgalden 2018a) and are therefore subject to enhanced regulatory provisions 

and a specific, open-bank bail-in resolution regime. One of the major banks operating in 

Sweden—Nordea—has also been designated as a global systemically important bank by the 

FSB. In addition to the four dominant Swedish banks, there are also many—over 100—

smaller banks, including niche participants and some foreign bank subsidiaries and branches 

(Swedish Bankers’ Association 2018).  

With low interest rates and interest-spread compression prevailing in the last 10 years, the 

major Canadian and Swedish banks have sustained profits with low credit losses, an 

expansion of real-estate-based lending (mortgages) and increased fee income, along with 

tight control of operating expenses (Finansinspektion 2018; IMF 2017). 

In sum, the banking market structures in Canada and Sweden are broadly similar, 

characterized by the dominance of a handful of large, universal and systemically important 

banks, but with many smaller institutions competing as well. Further, the strategic, business 

responses of the major banks in each country to the prevailing economic influences in recent 

years have been broadly similar. 

A key difference between Canadian and Swedish banks concerns their funding. The major 

Canadian banks rely on personal and other deposits, which provide for over half of their 

liabilities, almost equally split between demand/notice deposits and fixed-term deposits (IMF 

2014). And Canadian-dollar personal deposit funding is about 35 percent of Canadian-dollar 

assets. In contrast, the major Swedish banks depend on wholesale, market funding, primarily 

through covered bonds. Correspondingly, deposits comprise only about one-third of the 

aggregate funding for Swedish deposit-taking institutions (IMF 2017). Similarly, SEK 

personal deposits amount to just 17 percent of SEK assets. 

2.2 Bank note distribution systems 

The Bank of Canada is the sole issuer of bank notes in Canada and is responsible for 

providing adequate bank notes in circulation to meet the public’s demand. In 1998, the Bank 

of Canada introduced a computerized inventory-management system, the Bank Note 

Distribution System (BNDS), to facilitate the exchange of bank notes between the Bank and 

participating financial institutions, and between financial institutions themselves.10 Through 

two agency operation centres (AOCs) in Toronto and Montreal, the Bank of Canada 

exchanges bank notes with 43 regional distribution centres (RDCs) located in 10 regional 

distribution points (RDPs) across the country.11 Each RDC is owned by one of the nine 

financial institutions that are members of the BNDS (which include most of the major 

Canadian banks), and each member financial institution is allowed to have no more than one 

RDC in each RDP. A financial institution’s RDC manages the note flows of its regional 

network of branches and ATMs.   

                                                           

10 Bilkes (1997) provides background information and an overview of the system. 

11 These regional distribution points broadly correspond to the different provinces of Canada. 
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A member financial institution with surplus notes declares them to the BNDS, receives credit 

from the Bank of Canada, and then moves them to the vault of its RDC, segregated from its 

own note holdings. A financial institution that needs notes places orders on the BNDS and 

arranges for the transportation of notes from other RDCs in the same RDP that have surplus 

notes. The Bank then debits its accounts accordingly. Unfit notes are shipped by financial 

institution branches to their RDCs, where the notes are registered as deposits to the Bank. 

These notes are then shipped by the Bank to one of its AOCs for processing and removal 

from circulation. The Bank also supplies new notes (and processed fit notes) as needed by 

shipping these notes to the RDCs, where they are held in the vaults of the RDCs until 

required. 

In Sweden, the Riksbank started issuing bank notes early in the eighteenth century. The 

number of Riksbank branches at which banks can obtain cash from the Riksbank has been 

declining gradually in recent decades. In the late 1980s, the Riksbank had 20 local branches 

that managed note distribution, and by 2006 this number had declined to two. Since 2014, 

only one Riksbank regional branch remains in operation. Consequently, the network of cash 

distribution depots is now mostly operated by the market.12 Banks bear costs from cash in 

terms of foregone interest, which generates an incentive for the banks to deposit cash at the 

Riksbank each afternoon and withdraw cash the next morning to cover the day’s needs. To 

avoid unnecessary transportation and related costs, banks are credited interest compensation 

if they store and report idle cash at the depots in accordance with a specific set of 

requirements.  

In sum, both the Bank of Canada and the Riksbank have substantially decentralized note 

processing, storage and distribution to financial institutions. As a result, financial institutions 

bear a significant share of the costs of providing cash to the public. In Canada, for example, 

Kosse et al. (2017) estimate that 56 percent of the total resource costs of cash are borne by 

financial institutions. Similarly, Segendorf and Jansson (2012) estimate that banks and cash-

in-transit companies bear about half of the total resource costs of cash (and nearly all of the 

cash distribution costs specifically). Therefore, financial institutions in both countries are 

constantly looking for ways to reduce the costs related to their cash operations.  

2.3 Access to cash through ATMs 

To obtain cash for transactions, consumers usually rely on ATMs. This  is facilitated by the 

high degree of access to banking services in both Canada and Sweden, as virtually all 

Canadians and Swedes have a bank account.13 In Canada, ATMs handle mainly $20 and $50 

notes, and some bank ATMs recently began dispensing $100 notes as well. Some also 

provide customers with choice across a range of note denominations. Canadian bank ATMs 

typically accept deposits of bank notes and cheques as well. In Sweden, ATMs generally 

handle 100-krona , 200-krona notes (since 2015), and 500-krona notes (which some ATMs 

started dispensing in the late 1980s), but not the smallest denominations, 20-krona and 50-

krona notes.14 ATMs have withdrawal limits in both countries, set by each bank.  

Chart 4a shows that the number of ATMs per million population in Canada is much higher 

than in Sweden; more specifically, there are about 10 times more ATMs per million 

                                                           

12 Similar to the Canadian experience, the transition in Sweden to rely on market participants to distribute cash was motivated by the 
Riksbank’s view that the market is better suited to providing efficient cash distribution than is the central bank itself. See Daltung and 
Ericson (2004) for more background on this decision. 

13 More specifically, over 99 percent of Canadians and 97 percent of Swedes have a bank account according to the latest survey data; for 
Canada, see Henry, Huynh and Welte (2018), and for Sweden, Sveriges Riksbank (2018b).     

14 The CAD/SEK exchange rate is about 1:7 (July 2019).   
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inhabitants in Canada than in Sweden. Further, the number of ATMs in Canada had been 

growing until recently, with much of this increase coming from white-label ATMs. The 

number of ATMs in Sweden has been fairly stable over the last 20 years. In Sweden, the 

distribution of ATMs has recently started to move away from bank branch locations toward 

“cash centres” that congregate several ATMS in high-traffic areas, such as shopping malls.15 

Major Canadian institutions also place ATMs in high-traffic areas, as well as in bank 

branches.  

While there are many more ATMs per capita in Canada than in Sweden, this does not 

necessarily mean that there is a friction inhibiting access to transactional cash in Sweden 

compared with Canada. The business models underlying the deployment of ATMs in the two 

countries appear to be quite different. In Canada, banks apparently see their ATM networks 

as part of their branding and a means to attract and retain customers. Major Canadian banks 

each have their own branded ATMs to compete for customers, joined in a common network 

linking all banks’ ATMs. As a result, customers can withdraw cash from their own-bank 

ATMs with no (or minimal) charges. They can also withdraw funds from their account via 

another bank’s ATMs or white-label ATMs, but subject to additional fees for most account 

holders. And bank customers can deposit cash (and cheques) only at ATMs of their own 

bank.  

In comparison, Swedish banks appear to have viewed ATMs more as a cost centre than a 

means of competition, and thus have collaborated since the late 1960s to work toward shared 

and interoperable bank-ATM networks to reduce their costs. By the mid-1990s, bank and 

savings bank ATM networks were interoperable to provide for cash withdrawals (but not 

deposits) across all ATMs. In 2013, all bank ATMs in Sweden came under the management 

of one company, to improve interoperability and service more generally.16 As a result, 

customers of any Swedish bank can use any ATM to access their account to withdraw cash 

without being subject to any fees. This suggests that a smaller ATM network would be 

sufficient to provide for cash distribution (other things equal). In this context, Swedish banks 

have also been concerned about possible adverse impact of a common, generic ATM network 

on their branding. This has been addressed by having the ATM display the specific card-

issuer’s starting page following recognition of the customer’s inserted access card.17 

However, Swedish ATMs do not generally accept cash deposits, and specific cash-deposit 

machines have been hard to find. As a result, depositing cash was becoming increasingly 

difficult in Sweden (more on this below).18 Recently, however, cash-deposit machines are 

being located at cash centres (noted above) along with regular ATMs.  

In sum, different competitive and business strategies seem to explain the much smaller 

number of ATMs per capita in Sweden than in Canada. But the nature of the interoperability 

of the bank ATM networks in Sweden suggests that this is unlikely a material friction in 

accessing transactional cash via ATMs. A recent official study (Statens offentliga utredningar 

                                                           

15 In 2017 there were about 100 such cash centres, and 30 more were expected to open in 2018. See Bankomat press release, May 17, 
2018. 

16 The Swedish ATM network is currently managed by Bankomat AB, which is jointly owned by the five largest banks in Sweden: Danske 
Bank, Handelsbanken, Nordea, SEB, Swedbank (with the Savings Banks) For more information, see Bankomat website. The tradition of co-
operation among Swedish banks in this regard is described in Segendorf and Wretman (2015). See also Bátiz-Lazo (2018), especially Table 
6.2.  

17 In addition to the dominant ATM network, one bank has kept its own ATM network, and there are some white-label ATMs as well. 
Further, ICA (the largest grocery store chain in Sweden) opened ICA Bank, which has an (in-store) ATM network that is interoperable with 
the main ATM network. One of the cash-in-transit companies also operates its own ATM network. These two networks each have nearly 
20 percent of the market. 

18 A search of Bankomat’s website reveals that few of its ATM locations provide cash deposit services. 

https://bankomat.se/om-bankomat-ab/press/#/publication/5afd1a6a66a97700045e58f9/59c3b9f4c092c50e004bb05c
https://bankomat.se/om-bankomat-ab/press/#/publication/5afd1a6a66a97700045e58f9/59c3b9f4c092c50e004bb05c
https://bankomat.se/about-us/
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2018) on access to cash in Sweden reached a similar conclusion, but raised questions about 

access to deposit services, especially given the development of cashless bank branches in 

Sweden (discussed below).  

2.4 Access to cash through bank branches  

Larger bank notes are usually not available in ATMs and, instead, are supplied via bank 

branches in both Canada and Sweden. Therefore, the ease of accessing cash services from 

banks influences the use and holding of larger notes in these two countries. Chart 4b shows 

that the number of bank branches per million population is much higher in Canada than in 

Sweden; that is, there are about 50 percent more branches per million inhabitants in Canada.19 

This suggests that accessing cash through bank branches is more difficult in Sweden than in 

Canada. The number of bank branches per million population, however, has been declining in 

both countries, especially since the 2008 financial crisis.20  

Further, it has become increasingly difficult to access cash in a bank branch in Sweden since 

many bank branches no longer provide over-the-counter (teller) cash services. These cashless 

branches might provide cash withdrawal services via ATMs located in the branch, but given 

the strategy to build ATM cash centres, bank branches with ATMs are becoming increasingly 

unusual in Sweden. This development is considered further in Section 4, which focuses on 

various influences affecting the demand for larger-denomination notes.  

2.5 Summing up 

A number of key factors influencing access to cash in Canada and Sweden are similar, 

including banking market structures and the bank note distribution systems. While there are 

significantly fewer ATMs per capita in Sweden, the nature of the interoperability of the ATM 

networks in Sweden suggests that this is unlikely related to any material friction around 

accessing transactional cash via ATMs. 21 However, a relative lack of access to deposit 

services at ATMs, fewer bank branches per capita and the development of cashless bank 

branches in Sweden could represent frictions that inhibit the demand for cash (particularly for 

larger value bank notes), compared with in Canada. These aspects are discussed further 

below.  

3. Small-denomination bank notes and transactional demand for cash  

As discussed above, cash-to-GDP in Canada and Sweden trended down for years after the 

end of the Second World War. But while the cash-to-GDP ratio stabilized in Canada in the 

early 1980s and has even increased somewhat in the last few years, this ratio has continued to 

fall steadily in Sweden. As a result, cash-to-GDP in Sweden fell below that of Canada in 

2009 (although Sweden has had a higher ratio for most of the post-war period). Considering 

small- and large-denomination notes separately illuminates these contrasting trends. 

Charts 5a and 5b plot the ratio of small-denomination notes-to-GDP and large-denomination 

notes-to-GDP separately. For Canada, notes of less than $50 in value are considered small-

denomination notes, and notes of $50 or more are considered large-denomination bank notes. 

For Sweden, notes less than 500 krona are small-denomination notes, and the 500-, 1,000- 

                                                           

19 The data for Canada include branches of banks, credit unions and governmental savings institutions; for Sweden, branches of banks and 
savings banks are included. All data are from the BIS Redbook. 

20 A subsidiary of the Swedish Post—Svensk Kassaservice—had provided basic cash and payment services over the counter, but it was 
closed in 2008. For more on this, see Statens offentliga utredningar (2018).  

21 Taken together, the number of cash-withdrawal points in Sweden (ATMs, bank branches and various shops) decreased by 38 percent 
between 2011 and 2018 (from 5,232 to 3,212; Länsstyrelserna 2018). 
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and 10,000-krona notes (which were removed from circulation in 1993) are considered large-

denomination bank notes.22  

For small denominations, the patterns are similar in Canada and Sweden, with the ratio of 

small notes to GDP in both countries following a long-term declining trend.23 This ratio was 

generally higher in Sweden than in Canada for most of the immediate post-war period (e.g., 

in 1946, 10.6 percent in Sweden versus 7.4 percent in Canada), suggesting that Sweden was 

more cash-intensive than Canada during these decades. However, the value of small notes to 

GDP has declined substantially in both countries since 1946, and since 1988 this ratio has 

been lower in Sweden than in Canada. In 2018, it reached 0.3 percent in Sweden and 1 

percent in Canada.  

For large denominations, however, the trends in the two countries have been strikingly 

different. In Canada, the value of large notes-to-GDP declined from the late 1940s, stabilized 

in the late 1960s, and has been rising since the early 1980s. Further, the rate of increase has 

accelerated since the 2008 financial crisis. In Sweden, large notes to GDP increased slightly 

from the late 1940s, and this increase accelerated in the1970s. The ratio of large notes to 

GDP then stabilized in the early 1990s before going into a persistent downward trend starting 

in 2001.  

Charts 5a and 5b show that the decline in small denominations was driving the downward 

trend in total cash demand in Canada until the 1980s, and in Sweden until the mid-1990s. 

After 1980 in Canada, rising demand for large denominations offset declining demand for 

small denominations, resulting in fairly steady total cash demand and a slight upward trend 

after the 2008 financial crisis. After 1995 in Sweden, total cash demand briefly stabilized (at 

around 4 percent) as demand for large denominations remained at a high level while demand 

for small denominations continued to decline slowly. In 2001, the demand for large 

denominations started to fall, driving the sharp downward trend in total cash demand for the 

last two decades in Sweden.  

Small-denomination notes are typically used for transactions, especially for day-to-day 

purchases, as these notes are widely accepted by merchants and are readily available at 

ATMs. While large-denomination notes are also used for transactions, such notes are more 

likely held as a store of value.24 The cash-to-GDP ratios in Charts 5a and 5b suggest that cash 

held for transactions (small notes) has been consistently declining since the 1940s in both 

Canada and Sweden. In contrast, cash held for non-transactional reasons (large notes) has 

been following different trends in Canada and Sweden over the last three decades—and so 

are the key to explaining the difference in total cash demand over time in Canada and 

Sweden.  

Indeed, these divergent trends suggest that it is useful to consider separately the factors that 

have influenced holdings of small denomination notes and large denomination notes. 

Accordingly, the rest of this section focuses on influences affecting the demand for small-

denomination notes in Canada and Sweden. Section 4 then considers the demand for large-

                                                           

22 This classification is consistent with the literature, which typically considers the largest two or three denomination bank notes as “large-
denomination” notes. See, e.g., Amromin and Chkravorti (2009) and Judson (2018). For a long-time series, however, there are some 
caveats. Persistent inflation, e.g., could suggest that some notes, especially $50 and 500-krona notes, should not be considered to be 
“large denomination” (primarily store-of-value) notes throughout the entire period under consideration. That is, with a rising price level, 
such notes become more suitable for making payments over time. This perspective is reinforced by fact that these particular notes ($50 
and 500-krona) have become available in ATMs in Canada and in Sweden, respectively. 

23 It should be noted that small-denomination notes relative to GDP are also declining in many other advanced economies; see, e.g., 
Judson (2018). 

24 See Amromin and Chkravorti (2009). 
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denomination notes, where there appear to have been some notable differences between the 

two countries.    

3.1 Cash for point-of-sale transactions 

As discussed above, increased use of electronic payment methods such as debit cards and 

credit cards has led to reduced use of cash. Card ownership is very high in Canada, with 99 

percent of Canadians owning debit cards and 89 percent owning credit cards (Henry, Huynh 

and Welte, 2018). In Sweden, 97 percent of the population has a debit card but only 49 

percent owns a credit card (Sveriges Riksbank, 2016). Correspondingly, the use of cash for 

payments has been decreasing relative to cards in both Canada and Sweden (Charts 2a and 

2b).  

While cash is still the single most popular payment method for small-value transactions in 

Canada (i.e., less than CAD 15), retail payment innovations such as contactless cards are also 

reducing the use of cash for such transactions (Chart 6a). In Canada, the cash-value share of 

transactions less than CAD 15 has declined from 65 percent in 2009 to just 40 percent in 

2017, while the value share of contactless credit cards has grown considerably. In Sweden, 

while 20 percent of the population in 2018 still prefer cash for transactions that are less than 

SEK 100 (which is around CAD 15), more than 70 percent consider debit cards to be their 

main payment method for all transaction sizes as shown in Chart 6b (Sveriges Riksbank, 

2018).   

Contactless credit cards and contactless debit cards were introduced in Canada in 2011, and 

their use has grown rapidly (Chart 6a). Survey data suggest that contactless cards are 

particularly popular for transactions less than CAD15.25 Currently, all credit cards and most 

debit cards in Canada support the contactless function, and an increasing number of payment 

terminals are contactless-ready. As a result, contactless cards will likely continue to have a 

significant and growing impact, reducing cash use for transactions in Canada.26 And this 

impact could be especially notable for small-value transactions, where cash has been a 

relatively popular payment method, given the speed and convenience of using contactless 

cards.  

In Sweden, contactless cards began to roll out only in 2016 and have been gradually gaining 

popularity. All cards and 94 percent of payment terminals are expected to support the 

contactless function by the end of 2019 and, as in Canada, contactless cards are likely to lead 

to a continuing decrease in cash use for transactions in Sweden.27 

Another common gauge of cash use is the number of consumers who report using cash for 

transactions over some prior period. In this regard, survey data in both Canada and Sweden 

(somewhat differently configured) indicate that declining proportions of their populations are 

using cash. Surveys conducted in Canada show that the percentage of Canadians who have 

used cash in the past week is declining, from 88 percent in 2010 to 68 percent in 2017.28 At 

the same time, however, preliminary results from a subsequent survey suggest that only a 

small proportion (7 percent) of consumers have stopped using cash entirely, and only 5 

                                                           

25 See also Henry, Huynh and Welte (2018), Chart 3. Note that contactless credit cards and debit cards in Canada have a limit on the size of 
the transaction, set by the issuing bank, typically at CAD 100. 

26 Fung, Huynh and Sabetti (2014) and Chen, Felt and Huynh (2017) show that introducing retail payment innovations, such as stored-value 
cards and contactless credit cards, leads to a reduction in cash usage for transactions in terms of both value and volume. (Additional work 
is underway at the Bank of Canada on the impact of recent innovations such as contactless cards and person-to-person payment methods 
on cash use.) 

27 For more information on contactless payments in Sweden, see the Contactless Forum website.  

28 Canadian Financial Monitor conducted by Ipsos Reid.  

http://contactless.se/
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percent plan to abandon cash in the next five years (Bitcoin survey 2018). Similarly, 

according to the Riksbank, the percentage of Swedes using cash in the past month declined 

from 94 percent in 2010 to 61 percent in 2018. So, while cash use has been declining in both 

Canada and Sweden, it seems likely that some cash use for payments will continue for (at 

least) the medium term.  

A payments market is a two-sided market, as consumers and merchants influence each other 

in the use and acceptance of various payment methods. Fung, Huynh and Kosse (2017) argue 

that it is consumers, however, who ultimately determine the prevalence of a payment method. 

Therefore, as long as a sufficient number of consumers use cash, merchants are likely to 

continue to accept it for transactions. However, if cash use continues to decrease such that 

eventually only a small number of consumers use cash, merchants might reconsider their 

acceptance of cash given the costs associated with it. Merchant acceptance of cash is 

discussed further below. 

3.2 Cash for person-to-person transactions 

Cash has long been the main payment method for person-to-person (P2P) transactions in a 

number of countries (see, e.g., Fung, Huynh and Stuber 2015). But innovations in P2P 

payments, such as Interac e-Transfer in Canada and Swish in Sweden, have the potential to 

reduce considerably the use of cash for P2P transactions in both countries.  

Interac e-Transfer is a P2P payment system in Canada that has been operational since 2001.29 

(e-Transfer can also be used for person-to-business, business-to-business and business-to-

person transactions.) To make an e-Transfer payment, payers must log into their online or 

mobile banking service to initiate the process. Interac e-Transfer payment messages are 

exchanged between financial institutions through a secure network. When payers authorize a 

transaction, funds are immediately debited from their accounts and an email or text message 

to a mobile phone is sent to the recipient. In principle, it can take up to 30 minutes for an e-

Transfer to be received by its recipient, although in practice receipt occurs much more 

quickly for most transactions. For example, according to the website of a major Canadian 

bank, an Interac e-Transfer is typically received within one minute. Before 2017, recipients 

had to log into their bank’s online or mobile banking service, select the account and answer a 

security question (posed by the payer) before the funds were credited to their account; but 

since 2017, customers can register to receive funds directly into a designated account without 

these above steps. 30 Financial institutions generally set daily, weekly and monthly sending 

and receiving limits for end-users as an important means of controlling fraud risk. Some 

banks also charge a fee for sending an e-Transfer, but receiving e-Transfers is always free of 

charge.   

The left-hand panel of Figure 7 shows that the number and value of Interac transactions have 

been increasing rapidly since 2011, at an annual rate of almost 50 percent. There are 15 

million unique active users of Interac e-Transfer every month, and 80 percent of online 

banking customers are registered to use the e-Transfer service.31 In 2018, consumers and 

businesses made more than 371 million transactions worth more than CAD 132 billion, with 

average transaction value of CAD 357. According to the 2017 MOP Survey, 57 percent of 

Canadians used Interac e-Transfer at least once in the preceding year.32 While e-Transfer was 

                                                           

29 Interac is the Canadian company that operates a debit payment network linking Canadian financial service providers.  

30 And at least one of the major banks now offers Interac e-Transfers via voice commands and Touch ID on its banking app.  

31 For more on this, see Interac press release, “Use of Interac e-Transfer Service Surges in 2018.” February 19, 2019.  

32 See Henry, Huynh and Welte (2018), Table 12. 

https://newsroom.interac.ca/use-of-interac-e-transfer-service-surges-in-2018
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designed initially as mainly an alternative to cash or cheque for P2P payments, in 2017, about 

one in six e-Transfer transactions are conducted by a business, and this segment is expected 

to grow in the coming years.  

Swish is a P2P fast-payment system in Sweden that started operating in 2012. It was created 

by a consortium of Swedish financial institutions and is designed for use with smartphones. 

Every subscriber to Swish links a mobile phone number to a bank account.33 A payer in 

Swish enters the payee’s mobile number and authorizes the payment with the Swish app. 

Both the payer and payee receive notification through the Swish app in the course of the 

payment process, and only one or two seconds elapse between payment initiation and the 

availability of funds to the payee. Financial institutions typically impose a maximum 

transaction limit of around SEK 20,000.  

According to a 2018 Riksbank payments survey, 62 percent of the Swedish population used 

Swish in the month preceding the survey. (This compares with 61 percent of survey 

respondents who reported using cash in the past month.) But only a small number of 

respondents reported using Swish to pay for their last purchase; this probably reflects the fact 

that the expansion of Swish to person-to-business payments and point-of-sale transactions is 

still at an early stage. (The point-of-sale service builds on QR-codes and has different levels 

of integration with the cashier system to target a broad range of businesses.)  

The right-hand panel of Figure 7 shows that use of Swish grew slowly in the first three years 

following its introduction in 2012. Starting in 2015, however, the number and value of Swish 

transactions increased sharply each year. According to Swish, by December 2018, nearly 6.8 

million private individuals were using this system, which is about two-thirds of the Swedish 

population.34 Furthermore, during December 2018, individuals made 29 million P2P 

transactions worth SEK 17 billion, with an average transaction value of about SEK 572. 

Almost 3,500 stores accepted Swish for payments in December 2018, where consumers made 

6.3 million Swish payments worth SEK 1.4 billion, with an average transaction value of SEK 

227. In terms of total transacted value, Swish overtook cash in 2017. 

3.3 Merchant acceptance of cash and cards 

In Canada, cash is nearly universally accepted as a means of payment, according to a 

merchant survey conducted by the Bank of Canada (Fung, Huynh and Kosse 2017).35 As for 

other means of payment, in 2014, almost all large businesses (i.e., those with more than 50 

employees and more than one location) accepted payment cards, but only two-thirds of small 

and medium-sized businesses accepted cards. And about five percent of these businesses 

accepted only cash.  

In Sweden, cash is also nearly universally accepted as a means of payment. More 

specifically, according to Arvidsson, Hedman and Segendorf (2018), whose work is based on 

a survey of Swedish retailers, 97 percent of merchants accepted cash at the end of 2016, 

about the same as the card acceptance rate. However, looking ahead, 25 percent of merchants 

reported that they expect to stop accepting cash by 2020, and over 50 percent expect to do so 

                                                           

33 Businesses and charities generally obtain a proxy number to substitute for a mobile phone number. 

34 Statistics on Swish were retrieved from the Swish website. 
35 Preliminary results from a recent Bank of Canada merchant acceptance survey of cash by Huynh, Nicholls, 

and Nicholson (forthcoming) suggest that, among small and medium size businesses (less than 50 employees 
and $10 million in revenue), about 4 percent of merchants currently do not accept cash. Only about 8 percent 
of merchants plan to stop accepting cash in the next five years, while 79 percent of merchants do not plan to 
stop accepting cash and 8 percent are uncertain. 

https://www.getswish.se/sv-press/statistik/
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by 2025.36 In this regard, the cost of handling cash, given decreasing cash turnover, is an 

important driver of potentially lower merchant acceptance of cash. Concern for the working 

conditions of employees, including security and allergic reactions to metal coins, is also an 

influence according to this survey. But retailers also expressed concern about the potential 

impact on customer satisfaction and sales of not accepting cash. (Swedish retailers indicated 

that a recommendation to discontinue cash acceptance from a relevant organization, such as 

the retailers’ association, or from a government authority, would carry great weight in their 

eventual decisions.)   

As noted, Swedish merchants report a greater interest than Canadian merchants in moving 

toward not accepting cash as a means of payment in the future. This difference might be 

partly explained by the different card payment schemes that consumers have been adopting in 

these two countries. As discussed above, in Sweden, consumers have been moving away 

from cash and toward debit cards for P2B payments, while in Canada, consumers have been 

moving toward mostly credit cards for P2B payments (Erlandsson and Guibourg, 2018; 

Henry, Huynh and Welte 2018). Given that debit cards tend to be less expensive for 

merchants than credit cards are (due to, e.g., lower interchange fees on debit cards), it is 

perhaps not surprising that merchants in Sweden report a greater willingness to move away 

from cash acceptance than merchants in Canada.37 

The development of payment card readers that can be attached to mobile devices, such as 

Square in Canada and iZettle in Sweden, are also likely to lead to increasing merchant card 

acceptance. In particular, these devices allow merchants without regular store fronts and 

associated payment infrastructure, (e.g., pop-up stores, kiosks at festivals, craft and farmers’ 

markets) to accept payment cards through mobile phones. (There is no comprehensive 

payments data currently available on how these devices may have affected cash use.)  

3.4 Online commerce and digital economy 

A development that has the potential to further reduce cash use is online commerce and the 

growth of the digital economy. For online purchases, the most common payment methods are 

credit cards and debit cards, and cash is typically not accepted. In Canada, 69 percent of 

survey respondents in the 2017 MOP Survey made purchases online using a credit card or an 

online payment account (e.g., PayPal) in the month preceding the survey. And according to 

the Digital Economy Survey conducted by Statistics Canada, nearly 80 percent of Canadians 

aged 18 and above reported purchasing (or using free versions of) digital products such as 

music and video streaming services, e-books, online games, mobile applications and 

computer software between July 2017 and June 2018.38  

In Sweden, according to the Riksbank’s 2018 payment survey, 56 percent of respondents 

purchased goods or services online in the preceding month and 60 percent have used mainly a 

debit card or credit card for the online purchase. Online commerce is expected to continue 

growing, which is likely to further reduce cash use for transactions in both countries.   

3.5 Summing up 

The value of small-denomination bank notes in circulation has been declining consistently 

relative to GDP for many years in both Canada and Sweden. This decline corresponds with 

                                                           
36 The fact that many merchants indicated they were planning to stop accepting cash in coming years seems consistent with recent 
anecdotal evidence that it is becoming more difficult to find stores in Sweden that accept cash. 

37 For the costs of debit cards and credit cards to merchants in Canada and Sweden, see Kosse et al. (2017) and Segendorff and Jansson 
(2012), respectively. 

38 For more, see Statistics Canada Digital Economy Survey. 

https://www150.statcan.gc.ca/n1/daily-quotidien/180829/dq180829b-eng.htm
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the finding that the use of cash for point-of-sale payments has been steadily decreasing in 

both countries, in absolute terms and as a share of payments, as Canadians and Swedes have 

increasingly relied on debit cards and credit cards. In Canada, the use of contactless payment 

cards has also grown quickly in the past few years and is likely to reduce cash use further, 

particularly for small-value point-of-sale transactions. In Sweden, contactless cards are still in 

the introductory stage, but they are likely to gain popularity rapidly, as has been the case in 

Canada. Other recent payment innovations are similar in the two countries, notably Interac e-

Transfer in Canada (since 2001) and Swish in Sweden (since 2012), which have also 

contributed to reduced cash use in both countries, especially for P2P payments.  

The use of cash versus other payment methods depends on both the consumer and merchant 

sides of the market. In practice, merchants tend to offer a range of payment choices that 

reflect their perceptions of consumer preferences, in order to maximize sales, conditioned by 

the costs of accepting different methods of payment. As a result, consumers drive the 

observed utilization of various payment methods over time, with merchant acceptance of 

different methods largely reactive in a competitive market. At the same time, as consumer 

preferences evolve (e.g., use less cash), merchants are more likely to move away from 

accepting cash, further discouraging consumers’ use of cash. (For more on such interplay in 

the two-sided payment market, see Fung, Huynh and Kosse 2017, and Arvidsson, Hedman 

and Segendorf 2018.)  

In sum, the long-term downward trend of small-denomination bank notes relative to GDP in 

Canada and in Sweden reflects declining transactional demand for cash in both countries, 

driven by the adoption of a range of similar retail payment innovations. And this trend is 

expected to continue. At the same time, merchant acceptance of cash has been (to this point) 

nearly universal in both Canada and Sweden. Since the end of the Second World War, 

transactional demand for cash in Sweden has declined more than that in Canada and is now at 

a very low level. However, our analysis suggests that payment innovations and their diffusion 

as well as merchant acceptance of cash have been similar in both countries. Accordingly, 

considerations related to such factors cannot explain the differences in aggregate cash-to-

GDP trends in these two countries, particularly over the last decade or so. Next, we focus on 

non-transactional demand for cash to better understand this cross-country difference.  

4. Larger-denomination notes and non-transactional demand for cash 

The preceding section is concerned with the demand for cash used for purchases—that is, 

transactional cash demand. But bank notes can also provide a way to store value: cash is 

essentially free of credit risk, maintains its (nominal) value over time, can be exchanged at a 

later date for other assets, or used to purchase goods and services, without penalty. And large-

denomination bank notes are a better (more efficient) store of value than small 

denominations. Indeed, holdings of large-denomination notes are usually considered to be 

motivated mainly by store-of-value considerations, rather than by payment needs, since the 

larger value of the notes makes them generally unsuitable for day-to-day transactions and 

comparatively more useful as a store of value. This perspective has probably become 

increasingly relevant over time as various technological payment innovations displace cash 

used for transactions.  

This section argues that understanding the influences driving non-transactional—or store-of-

value—cash demand is important for explaining the different experiences of Canada and 
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Sweden when it comes to the evolution of aggregate cash-to-GDP over recent decades. These 

influences are discussed in the rest of this section.39  

4.1 Store of value and a hedge against crisis 

One aspect of holding larger notes as a store of value is related to increased demand during 

periods of political turmoil, recession or financial crisis, when such notes provide a safe store 

of “outside money”—in contrast to the “inside-money” balances held in the banking 

system.40 For example, the financial crisis that began in 2008 appears to have had an 

incremental impact on the demand for cash in the most-affected countries; this is also evident 

in Chart 3a. More specifically, Bech et al. (2018, 77) show that the ratio of cash to GDP 

increased in advanced economies following the financial crisis, and they find a structural 

break in cash demand in 2007–08 for advanced economies (but not for emerging-market 

economies). They conclude that “the continuing demand for cash has been especially 

noticeable in advanced economies since the start of the great financial crisis, and is likely 

driven by store-of-value motives rather than payment needs.”  

Similarly, as discussed in Engert, Fung and Hendry (2018), the case of Iceland is especially 

striking and informative in this context. Between 2008 and 2010 Iceland experienced what 

could reasonably be considered a financial system collapse, when all of its major banks and 

savings banks failed (Kristinsson 2012). While significant government intervention aimed to 

mitigate the severe economic costs of the crisis, GDP nevertheless declined by over 11 

percent in the two years after 2008 (Guðmundsson 2016). In that environment, the demand 

for bank notes—particularly large-denomination notes—briefly increased significantly, until 

government interventions stabilized the payment and banking system. And the ratio of cash to 

GDP in Iceland has remained elevated, as it has in almost all other countries affected by the 

2008 financial crisis.  

Similar influences on the demand for large-denomination bank notes in Sweden are apparent 

during the post-war period. For example, as shown in Figure 5b, demand for large-value 

notes relative to GDP increased with the erosion and collapse of the Swedish post-war 

economic policy framework in the 1970s. This culminated in economic crisis and repeated 

devaluations of the krona in the late 1970s and early 1980s, along with significant structural 

adjustments and political changes. Elevated holdings of large notes were generally sustained 

through the 1980s. There were also significant increases in total tax wedges in Sweden during 

the 1970s, which corresponded with significant income redistribution efforts (Du Reitz, 

Johansson and Stenkula 2015).41 Higher taxation, in turn, could also have encouraged activity 

in the underground economy and associated cash demand, which is discussed in Section 5 

below.  

As part of the associated policy adjustments following these events, financial liberalization in 

the 1980s led to a subsequent credit boom, especially in real estate–based lending. This, in 

turn, in the context of weak banking regulation and supervision, culminated in a severe 

                                                           

39 The arguments in this section should be seen as suggestive and not conclusive. More definitive conclusions require more rigorous 
empirical examination, also drawing on other countries’ comparative experiences, which is left for future research.  

40 For a discussion of outside and inside money, and related motivations, see, e.g., Engert, Fung and Hendry (2018), especially Appendix 1 
of that paper.  

41 The marginal tax wedge on labour income includes marginal income taxes, marginal social security contributions and marginal payroll 
taxes. According to Du Reitz, Johansson and Stenkula (2015, 36), “tax wedges peaked around 1980 when the top marginal tax wedge and 
the marginal tax wedge for the high-income earner could reach 90 percent…The major tax reform in 1990–1991 decreased the marginal 
tax wedges to levels that prevailed before [the 1970s].”  
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financial crisis in the early 1990s.42 (For more on these developments, see Carlgren 2015; 

Hogan 2010; Honkaphoja 2012; Schon 2008; and Wikfalk 1998).  

In response to the banking crisis in the early 1990s, Swedish authorities initially responded in 

a piecemeal, ad hoc fashion. As the threat grew, however, policy-makers responded more 

aggressively to prevent a financial collapse. This ultimately included various supports for 

Swedish banks and the introduction in September 1992 of a blanket guarantee protecting 

depositors and other bank counterparties from loss. This was backed by open-ended funding 

for the Bank Support Authority created by the Swedish Parliament (Honkaphoja 2009; 

Jonung 2010). These formal banking system guarantees lasted until 1996. Sweden’s response 

was ultimately widely regarded as a successful model of financial crisis management (see, 

e.g., Anderson 2009; Ergungor 2007; and Ingves and Lund 2008). Corresponding to these 

events, larger notes-to-GDP held as a store of value stabilized but continued at an elevated 

level through this period (Figure 5b).43 

During the 2008 global financial crisis, in contrast to the experiences of other countries, the 

demand for larger notes in Sweden increased only marginally and briefly. In fact, the value of 

1,000-krona notes in circulation continued to decline throughout 2008 and 2009. Notably, 

following the lessons of the early-1990s banking crisis, Swedish authorities intervened 

promptly and aggressively to protect the financial system and inside-money balances. In 

October 2008, Swedish authorities introduced a comprehensive set of measures that provided 

state support to financial institutions and their creditors. These included liquidity assistance at 

short and longer maturities in SEK and in foreign currencies, guarantees of medium-term 

market debt issuances (which reached 10 percent of GDP), a bank-recapitalization scheme, 

increased deposit guarantee coverage, and a general stability fund to support other 

government interventions in the financial sector (Becker, Bryant and Henderson 2012; IMF 

2011; and Jochen 2010). A central part of that program was legislation that gave the Swedish 

government unlimited fiscal powers to finance measures needed to ensure financial system 

stability, through guarantees, capital injections or other means. Distinguishing features of the 

Swedish crisis response were its promptness and thoroughness, as well as public transparency 

regarding both objectives and actions.  

Senior Swedish officials have been clear that “a crucial lesson from the Nordic experience is 

the need for prominent state involvement in crisis resolution” (Ingves and Lund 2008, 21). 

Transparency is also seen as critical, including informing the public about official plans and 

actions. Finally, “there is also a role for a blanket guarantee to restore confidence and prevent 

bank runs and a potential financial meltdown” (Ingves and Lund 2008, 23). 

It follows that Swedish authorities have demonstrated twice in the last 25 years 

comprehensive and transparent protection of the Swedish banking system and deposits under 

severe stress. And since the 2008 financial crisis, a new open-bank resolution framework has 

been established in Sweden for systemically important financial institutions (Riksgalden 

2018b). Under this (bail-in) arrangement, Swedish authorities will take control of a 

systemically important institution that is deemed to be not viable. Furthermore, to avoid the 

broader adverse externalities from the closure of a systemically important bank, the 

                                                           

42 Along with Sweden, two other Nordic countries, Finland and Norway, also experienced a systemic financial crisis in the early 1990s 
(Honkaphoja 2009, 2012). All four of the Nordic countries also provided public support to their banking systems in this environment. In 
Finland, Norway and Sweden, public support was significant, while in Denmark this support was small (Honkaphoja 2009). 

43 The 500-krona note was introduced in 1985, and initially this note appears to have substituted for 1,000-krona notes as a store of value 
and the 100-krona notes for transactions. (Given persistent inflation in Sweden from the 1970s into the 1990s, the 500-krona note became 
more suitable for transactions during that period.) 
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institution will be kept open and functioning as usual so that depositors will have 

uninterrupted access to their accounts and other financial services.  

These experiences and associated policy statements may have provided a disincentive for 

Swedes to hold cash as a store of value, and, in particular, larger bank notes (500-krona and 

1,000-krona notes), as a hedge against crisis. In sum, there may be an expectation that, in 

periods of severe crisis, most deposits (inside money) will be secured by the actions of public 

authorities, thereby reducing the need for cash (outside money) as a hedge against crisis.44  

Canada has had comparatively little experience with banking crises, although Canadian 

authorities deployed several measures supporting bank liquidity in response to the 2008 

global financial crisis (Zorn, Wilkins and Engert 2009). As well, Canadian authorities have 

established a broad range of powers and policies to manage such events, also including an 

open-bank (bail-in) resolution framework for the major Canadian banks (Engert, Fung and 

Hendry 2018, Appendix 2). But there have not been repeated demonstrations of such 

intervention powers as in the Swedish experience.   

4.2 Cashless bank branches  

As noted above, larger bank notes in both Canada and Sweden are handled mainly in bank 

branches. Therefore, the ease of accessing cash services from branches influences the holding 

of larger notes as a store of value. As shown in Figure 4b, there are significantly more bank 

branches per capita in Canada compared with Sweden (roughly 50 percent more).45 The 

number of branches in Sweden began to decline following the 2008 financial crisis, as branch 

network rationalization has been part of broader cost-reduction efforts by Swedish banks. 

Further, many bank branches in Sweden have become cashless in recent years. That is, no 

cash services on demand are available at such branches, and at the minority where cash 

services are available, advance notice is required. Moreover, Bankomat has been installing 

ATMs in cash centres that are located in shopping malls instead of at bank branches to 

facilitate cash withdrawals for shopping. As a result, bank branches in Sweden are 

increasingly without any cash access at all, including without on-site ATMs.  

Cashless bank branches in Sweden started in 2010 as a cost-reduction measure of the banks 

and have spread rapidly. In 2010, about 10 percent of Swedish branches became cashless, 

around 40 percent were cashless in 2012, and by 2016, 60 percent of Swedish bank branches 

were cashless.46 And it is likely that this proportion has increased further since then. For 

instance, the exchange at bank branches of new Swedish banknotes for older, invalid series 

starting in 2015 was finished in 2017 (see below), which reduced ongoing demand for cash 

services and the banks’ incentives to supply them after that point. The increasing share of 

cashless bank branches is also reflected in Swedish banks’ cash holdings, which declined 

from SEK 9 billion at the end of 2010 to less than SEK 2 billion at the end of 2018. This 

trend to cashless branches probably has inhibited access to the largest bank notes in 

particular—that is, 1,000-krona notes.47 In this regard, the value of 1,000-krona notes in 

circulation dropped from over SEK 21 billion in 2012 to SEK 10 billion in 2013, and to just 

                                                           

44 A similar proposition arguably might apply for some other advanced economies, but perhaps has been less clearly demonstrated in 
practice than has been the case in Sweden.  

45 And there is some evidence that bank branches in Canada are becoming (even) more central to major Canadian banks’ retail business 
strategies. See, e.g., T. Kiladze, “TD Bank’s Radical New Strategy,” The Globe and Mail, December 2, 2018.  

46 See Swedish Bankers Association Bank and Finance Statistics and Statens Offentliga Utredningar (2018).  

47 According to Bankomat, note denominations up to 500 krona are usually available in Swedish ATMs, subject to withdrawal limits set by 
each bank. 

https://www.theglobeandmail.com/business/article-td-banks-radical-new-strategy-investing-in-its-branches-again/
https://www.swedishbankers.se/en-us/the-swedish-bankers-association-in-english/statistics-publications/bank-statistics/
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over SEK 3 billion in 2018. Further, this friction has been exacerbated by increasingly 

stringent anti-money laundering (AML) provisions.  

As noted, the Swedish Bankomat ATM network (discussed above) provides for access to 

most smaller-denomination notes, so cashless branches are not a significant constraint on 

access to transactions cash. Instead, they appear to generate a friction inhibiting access to 

large-denomination, store-of-value notes in Sweden, particularly since 2010. In addition, as 

noted above, ATMs in Sweden are mainly for cash withdrawals, and only specific deposit 

machines accept cash deposits. Thus, together with the increasing number of cashless 

branches, it has becoming increasingly difficult to deposit cash, which could discourage the 

acceptance of cash in general. 

Cashless branches could also inhibit merchants’ willingness to accept cash at point-of-sale, 

given the increased cost to merchants of cash management arising from the proliferation of 

cashless branches. (This might especially affect small and medium-sized merchants.) For 

example, merchants that accept cash need to keep a sufficient amount of small denominations 

(e.g., 20-krona and 50-krona notes) on hand for change. Since Swedish ATMs do not 

dispense such small denominations, merchants must find a branch that provides cash services 

or they risk not having sufficient change. And to deposit cash received during the day, in the 

absence of a suitable bank branch that accepts cash or has a drop-off box, merchants 

increasingly depend on the services of cash-in-transit companies to deliver deposits and to 

obtain change—which increases merchants’ cost of accepting cash. Indeed, Swedish 

authorities have identified the limited access to deposit services as a problem for businesses 

(Statens offentliga utredningar 2018).  

As noted above, there are significantly more bank branches per capita in Canada than in 

Sweden, and almost all Canadian bank branches provide cash services on demand. In the last 

few years, some of the major Canadian banks have introduced branches that focus 

exclusively on the provision of financial advice and sales to consumers. This includes 

providing mortgages and other lending, investment and wealth management, as well as 

business services for small and medium-sized firms. These “financial-advice centres” do not 

provide any cash services over the counter (teller) but could provide access to cash through 

on-site ATMs. To date, such bank branches without over-the-counter cash services are 

relatively unusual in Canada, but they could be under consideration more generally by the 

major banks.  

For example, it appears that 18 percent of the branches of one of the major Canadian banks 

are now cashless or tellerless (i.e., no cash services are provided at the counter), based on 

information collected online. ATMs are present at these branches and can dispense a range of 

bank notes, including $100 notes, and accept deposits including stacked cash and cheques. As 

well, daily ATM withdrawal limits can be increased when needed, including to satisfy 

individual customer requests arranged on the spot with branch staff or in advance via 

telephone banking. More generally, ATMs in Canada increasingly provide consumers with a 

range of choice about the denomination of notes dispensed in ATMs, up to and including $50 

notes. Some banks are also considering stocking their ATMs with $100 notes. As a result, , in 

contrast to the Swedish case, there do not seem to have been meaningful frictions inhibiting 

access to large-denomination notes in Canada due to cashless bank branches. However, some 

variant of cashless branches could proliferate in Canada in the future.  

The evolution of cashless bank branches seems to reflect interactions characteristic of a two-

sided market, similar to that discussed above concerning  payment methods. More 

specifically, customer preferences regarding access to cash (e.g., over-the-counter versus 

ATMs, choice over denominations, etc.) are the fundamental drivers in a competitive banking 
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market, with banks responding strategically to these evolving customer preferences. At the 

same time, banks’ decisions about access to cash, which are also influenced by cost 

considerations, can consolidate or reinforce the underlying trends in access to cash driven by 

customer preferences. (If, however, the banking market is not competitive or banks collude in 

this respect, then consumer preferences would be less dominant.)    

4.3 Legal tender provisions  

In Sweden, when a new series of bank notes is issued, the old series becomes invalid and 

loses its legal tender status after a certain terminal date. Loss of legal tender status appears to 

be a relatively frequent event in Sweden, occurring a few times since 1987 (Table 1). For 

example, many older series of bank notes, including most denominations of notes that were 

issued between 1890 and 1962, became invalid after December 31, 1987. Moreover, legal 

tender status of almost all note series that were issued between 1963 and 2000 became invalid 

either on December 31, 1998, or on  December 31, 2005. Prior to 2015, the terminal date for 

old notes tended to vary over time and was usually several years after the issuance of a new 

series. However, when the latest series of bank notes were issued in 2015 and 2016, old series 

of bank notes became invalid in less than one year. For example, new 1,000-krona notes were 

issued on October 1, 2015 and all of the old 1,000-krona notes (first introduced in 2006) 

became invalid after June 30, 2016. Since the new notes differ from the old notes, both in 

design and size, the short exchange period was intended to help reduce costs to banks and the 

public that could arise from having different sets of notes in circulation.  

To redeem old bank notes before they become invalid, note holders must exchange them at a 

bank branch offering cash services, which, as noted above, are becomingly increasingly 

difficult to find. In practice, to facilitate the introduction of new notes, banks in some cases 

continued to accept invalid notes for a period after the official terminal date (consistent with 

an understanding between the Riksbank and the banks).48 To redeem old bank notes after the 

exchange period, note holders must mail their notes to the Riksbank to obtain a 

corresponding deposit into their bank accounts. There is a fee of SEK 100 for each such 

exchange transaction, and applicants must provide certain attestations to the Riksbank. That 

is, note holders must explain how they acquired the notes, and why the notes were not used 

for transactions nor exchanged while they were legal tender.49 The Riksbank may also ask for 

additional documentation when considering the application, particularly the amount. This 

process applies to all holders of Swedish bank notes, including foreign note holders.50 As a 

result, in addition to generating cost and inconvenience for note holders, these exchange 

provisions undermine the maintenance of privacy of cash holdings—a particular (and 

legitimate) motivation for holding bank notes as a store of value. Further, these frictions 

appear to have been growing more severe over time in Sweden. For example, as noted above, 

generally shorter (and variable) exchange periods have applied over time to more recent new 

note issuances.  

                                                           

48 The 20-, 50- and 1,000-krona notes became invalid after June 30, 2016 but were accepted for exchange by banks for two additional 
months. Similarly, 100- and 500-krona notes became invalid after June 30, 2017 but were accepted for exchange by banks for an 
additional year.   

49 Additional information and requirements concerning redemption of invalid notes are available at the Sveriges Riksbank website 
(“Redeeming invalid banknotes”). These requirements reflect the increasingly stringent AML /CTF regulations in Sweden (e.g., people who 
deposit more than SEK 10,000 are required to account for the sources of the cash). 

50 From 2015 to 2018, the Riksbank received 220,662 note-exchange applications, worth over SEK 1 billion. The number of such 
applications has been increasing recently. In 2017, there were 63,723 such applications, and in 2018 there were 67,411. (These 
applications can also cover very old bank notes, e.g., notes issued in the early 1900s that were declared invalid in the 1980s.)  

https://www.riksbank.se/en-gb/payments--cash/notes--coins/notes/redeeming-invalid-banknotes/


 

19 
 

In sum, the frequency with which bank notes have been deemed invalid in Sweden over the 

last 20 years, and the burdensome exchange provisions in some cases, especially coupled 

with the decreasing availability of cash services at bank branches, has probably undermined 

the demand for cash, particularly larger notes, as a store of value. A notable example is the 

decline in 1,000-krona notes in circulation over the last two decades. After peaking in 

December 2001 at SEK 48.4 billion, the value of 1,000-krona notes declined gradually to 

SEK 21.4 billion in December 2012. Beginning in 2013, this decline accelerated, and the 

outstanding value decreased to SEK 9.7 billion by December 2013. Subsequently, this 

decline levelled off (see Box 1 for a detailed discussion of the experience regarding legal 

tender provisions affecting the 1,000-krona note).  

In contrast to these Swedish legal tender frictions, all bank notes issued by the Bank of 

Canada remain legal tender. Recently, legislation has been passed to allow the Bank of 

Canada to change the legal tender status of a denomination of a series of bank notes. The 

current plan is to remove the legal tender status of certain denominations of notes that have 

long been long discontinued and are no longer issued: $1, $2, $25, $500 and $1,000 notes.51 

There are no plans to remove the legal tender status of any other bank notes. Therefore, there 

are no legal tender frictions suppressing demand for larger bank notes in Canada.  

  

                                                           

51 See upcoming changes to legal tender status for older bank notes at the Bank of Canada. 

https://www.bankofcanada.ca/banknotes/upcoming-changes-to-legal-tender-status-for-older-bank-notes/
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.  

Box 1: Additional information on legal tender provisions affecting the 1,000-krona note 

The legal tender frictions associated with the issuance of new 1,000-krona notes in 2006 and again in 
2015 appear to have contributed to the rapid decline of 1,000-krona notes, particularly in 2013 
(Chart 1-A). With the introduction of the new 1,000-krona notes in 2006 (an improved note with a 
security foil strip), the 1,000-krona notes issued from 1989 to 1991 (without a foil strip) were 
scheduled to become invalid on December 31, 2013. (Similarly, the 50-krona note without foil strip 
was also deemed invalid after December 2013 and replaced.) Thus, holders of the old 1,000-krona 
notes had to exchange them for new notes at a bank branch before the end of 2013. In 2012, 
however, the Riksbank announced its intention to issue another new series of bank notes in 2015 
and 2016, including another new 1,000-krona note, which would make all pre-existing series of bank 
notes invalid sometime after 2016. This could have had an impact on note holders’ decisions to 
exchange their old 1,000-krona notes (no foil strip) for those issued after 2006 (with foil strip) before 
the end of 2013, which would become invalid sometime after 2016—or to simply exchange their old 
1,000-krona notes (no foil strip) for bank deposits before the end of 2013.  

Further, as discussed above, cashless bank branches started emerging in Sweden in 2010, and many 
bank branches (more than 40 percent of them) were cashless by 2012. The number of cashless 
branches has continued to grow, making it increasingly difficult to exchange old bank notes for new 
notes. As a result, the frequent replacement of 1,000-krona notes, combined with an increasing 
number of cashless branches, exacerbated the inconvenience and cost of exchanging outstanding 
1,000-krona notes, likely contributing to the sharp decline in the circulation of these notes in 2013.  

Chart 1-A: Value of 1000-krona notes in circulation (January 1980 – April 2019) 

 

Source: Riksbank  
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4.4 Other considerations 

(i) Domestic demand for large-value foreign notes 

Canada and Sweden both have strong ties with much larger, influential neighbours: i.e., the 

United States and euro area economies, respectively. Have residents of the former increased 

their holdings of large-value foreign notes as a store of value? If so, this could reduce demand 

for larger domestic notes in favour of foreign notes. There appears to be little evidence that 

Canadians have been swapping large-value Canadian notes for US notes as a store of value.  

Have Swedes dropped larger-value SEK notes in favour of euro note holdings as a store of 

value? If interpersonal trust or trust in Swedish institutions was very low in Sweden 

compared with major countries of the euro area, for example, Swedes might switch their 

holdings from large-denomination SEK notes to large euro notes or to deposits of major non-

Swedish banks. The evidence, however, indicates that interpersonal and institutional trust in 

Sweden is consistently (and substantially) among the highest in Europe (Ortiz-Ospina and 

Roser 2018). And, as discussed above, Swedish authorities have gone to considerable lengths 

to provide for the robustness of their banking system under stress. More generally, there 

seems to be little evidence that Swedes have been swapping their large-value SEK notes for 

large euro notes as a store of value.   

(ii) Foreign demand for large-value domestic notes 

Some anecdotal evidence suggests an increase in foreign demand for large-denomination 

Canadian bank notes in recent years, but this is not well understood (Flannigan and Parsons 

2018). The strong increase in demand for Canadian notes after the 2008 global financial 

crisis, especially for larger denominations, could reflect diversification of foreign demand 

toward a relatively stable financial system. As the global financial system continues to 

stabilize over time, this demand might dissipate.  

In addition, the steady growth of immigrants, international students and tourists coming to 

Canada might have also contributed to increased foreign demand for Canadian bank notes. 

For example, the number of immigrants to Canada increased from 248,748 in 2011 to 

286,479 in 2017.52 The top three source countries for immigrants were India, the Philippines 

and China, accounting for 43 percent of all immigration in 2017, for example. Also, the 

number of international students studying in Canada has been increasing at a steady rate over 

the last two decades, and the increase has accelerated since 2008—09.53 In 2016–17, 

international students totalled 245,895, accounting for 12 percent of total enrolments in 

Canadian post-secondary institutions. Over 50 percent of the international students in Canada 

are from Asia, with China and India the most important source countries. Finally, the number 

of international tourists visiting Canada has been increasing steadily since 2009, with over 

6.5 million tourists from countries other than the United States in 2017. Historically, these 

travellers have come predominantly from Europe. However, Europe’s share of overseas 

travellers has declined while the number of Asian tourists has doubled (2.3 million in 2017) 

since 2009.54  

Notably, China and India, two of the main source countries for immigrants, international 

students and tourists coming to Canada, have imposed capital controls, including restrictions 

                                                           

52 See Annual Report to Parliament on Immigration by Immigration, Refugees, and Citizenship Canada, various years. 

53 For details, see Statistics Canada, “International Students in Canadian Universities” and “Canadian Postsecondary Enrolments and 
Graduates, 2016/2017.”  

54 See Statistics Canada, “The Evolution of Canadian Tourism, 1946 to 2015” and “Travel Between Canada and Other Countries, December 
2017.”  

https://www.canada.ca/en/immigration-refugees-citizenship/corporate/publications-manuals.html
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on the purchase of foreign currencies by their nationals. For example, Chinese citizens are 

allowed to purchase foreign currencies in amounts equivalent to up to US$50,000 per person, 

per year. (While this annual allowance would seem adequate for most peoples’ overseas 

travel needs, it might not be sufficient for major investments overseas, such as purchasing a 

property.) Also, Chinese visitors to Canada are likely to hold some Canadian bank notes 

when entering Canada for convenience and wide acceptance, particularly since Chinese 

citizens have had limited access to major global card companies’ products. (However, “China 

UnionPay” cards, the main debit and credit cards accessible by Chinese nationals, are 

increasingly accepted in Canada.) Also, international students and immigrants from China 

might acquire Canadian bank notes before arriving in Canada so that they can make 

purchases until they have set up a domestic bank account.  

Sweden also has experienced substantial immigration in recent decades, as indicated by the 

2.4 million residence permits granted between 1980 and 2018, of which nearly half were 

granted after 2008.55 Roughly one-quarter of the latter were granted for asylum reasons, one-

quarter for labour market reasons (i.e., pursuing work opportunities) and one-third were 

family unifications.56 Ten percent of the residence permits were issued to students, foremost 

from China and India. (European Union citizens moving to Sweden are not included in these 

data.) As well, there has been labour immigration from some Eastern European countries 

following their accession to the European Union in 2004.57 In sum, most immigration to 

Sweden in recent decades has been from cash-intensive countries, and this might have 

increased the demand for cash, at least for a period before the immigrants adapt to local 

Swedish practices. There is, however, no concrete evidence supporting this perspective. 

Indeed, the rapid decline of cash demand in Sweden in recent years seems to suggest that this 

influence has been negligible.  

Likewise, there are no data on the holdings of Swedish bank notes abroad, for example, in 

immigrant countries of origin. Some insight might be gained from the invalid bank note 

exchange applications sent to the Riksbank in 2015 and subsequent years: Around 15 percent 

of all such applications are made by foreign citizens, often from Eastern Europe. If these 

numbers are representative of the distribution of SEK notes generally, then there could be 

almost SEK 1 billion held abroad.58 Even if foreign SEK holdings were somewhat higher 

than this estimate, they would still be a relatively low amount compared with the total 

demand for cash and would not likely have had a significant effect on the demand for high- 

or low-denomination notes. 

In sum, an increase in foreign demand for Canadian bank notes might have contributed to the 

strong demand for large-denomination notes in recent years. While there are some possible 

explanations for this increase in foreign demand, as noted above, this is not well understood. 

A better understanding of the foreign demand for cash requires better data (including, e.g., 

data on the shipment of Canadian bank notes overseas), along with more rigorous analysis of 

foreign sources of demand.59 

                                                           

55 Statistics on granted permits can be found at Swedish Migration Agency. (More detailed statistics are available in Swedish.) 

56 The most common countries of origin for refugees were Syria, Afghanistan, Eritrea, Somalia and Iran. For family unification, main source 
countries were Syria, Iraq, Afghanistan, Eritrea and Somalia. And major source countries for labour market reasons were India, Thailand, 
China, Albania and Turkey. 

57 Most of this labour came from the Baltic states and Poland. 

58 At the end of 2018, SEK 5.5 billion in invalid notes were in circulation. Fifteen percent of this is close to one billion. 

59 For example, it would be useful to understand whether people from a cash-oriented country are more likely to accumulate and carry 
foreign bank notes when travelling overseas or when immigrating to another country. Kosse and Jansen (2013) find that first-generation 
migrants from a number of countries that can be seen as cash-oriented are more likely to use cash in the Netherlands. 

https://www.migrationsverket.se/English/About-the-Migration-Agency/Statistics/Granted-permits-overviews.html
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4.5 Summing up 

The divergent trends of cash demand in Canada and Sweden since 2000 have been driven 

largely by developments affecting larger notes—that is, $50 and $100 notes in Canada, and 

500-krona and 1,000-krona notes in Sweden. Several influences together appear to have led 

to reduced demand for larger, non-transactional notes in Sweden.  

Sweden’s crisis-management experience may have created incentives that discourage reliance 

on large notes as a hedge against uncertainty. In addition, the proliferation of cashless bank 

branches and the operation of Swedish legal tender rules appear to have created frictions that 

inhibit holdings, especially of larger Swedish notes. At the same time, foreign sources could 

have generated increased demand for large-denomination Canadian bank notes in recent 

years (which could diminish over time). Taken together, these various influences and 

frictions help to explain relatively low demand for store-of-value cash in Sweden compared 

with Canada. (Recently, there has been a modest uptick in holdings of 500-krona notes; see 

Box 2 for more on this.) More definitive conclusions require further empirical examination, 

drawing also on other countries’ experiences, which is left for future research. 
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5. Demand for cash and the underground economy 

Box 2: Recent developments affecting the 500-krona note  

Since late 2017, there has been an increase in the (absolute) value of bank notes in circulation in 
Sweden, driven by an increase in 500-krona notes (see Chart 2-A below). (This has had little 
discernable impact on the value of 500-krona notes relative to GDP.) The reasons for this modest 
reversal are not entirely clear, but it likely reflects a buildup of cash buffers of households. One 
possible reason for this is a recent Swedish government initiative to increase reliance on cash as a 
hedge against crisis. To this end, an agency of the Swedish government (the Swedish Civil 
Contingencies Agency) provided every Swedish household a booklet entitled If War of Crisis Comes to 
help Swedish citizens be better prepared for a range of calamities, including serious accidents, 
extreme weather, information technology dysfunction and military conflict. The booklet also points 
specifically to disruptions in payment card and ATM networks. (See the Swedish Civil Contingencies 
Agency website for more information.) Accordingly, the agency recommends, among other things, 
that citizens hold a buffer of cash in small denominations at home, and it appears that Swedes have 
decided that 500-krona notes (which are available from ATMs) can address this need.  

The crisis preparedness booklet was sent to households in May 2018, but news about its circulation 
and its key recommendation were publicly available since at least January 2018. (See, for example, 
“What If War Comes,” in The Irish Times, January 18, 2018.) The authorities also previously posted 
the key recommendation on its webpage. A version of this booklet was issued regularly in Sweden 
during the Cold War, from 1943 to 1991. And Swedish authorities have been gradually increasing 
their focus on security policy over the last 10 years or so.  

The recent build-up of this cash buffer could also reflect an element of involuntary cash hoarding by 
households and businesses, given the difficulty of depositing bank notes in Sweden (as discussed in 
the text). It is also possible that households did not fully restore their cash buffers to their desired 
level during the last bank-note exchange and have been gradually doing so recently in 500-krona 
notes.  

Chart 2–A: Value of Swedish bank notes in circulation (January 1980 – April 2019) 

 

   

 

 

 

https://www.msb.se/sv/publikationer/om-krisen-eller-kriget-kommer--engelsk-version/
https://www.msb.se/en/
https://www.msb.se/en/
https://www.irishtimes.com/news/world/europe/what-if-war-comes-sweden-reissues-cold-war-emergency-pamphlet-1.3356582
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A connection is often made between the underground (or shadow) economy and cash. This 

section considers that connection and whether it plays a significant role in explaining the 

differences in the evolution of cash-to-GDP in Canada and Sweden.   

5.1 Background  

The focus here is the underground economy, in which the underlying activities and 

transactions are legal but are concealed from public authorities for a variety of reasons. 

Following Schneider (2016), we consider the underground economy as including market-

based, legal production of goods and services that are concealed from public authorities 

largely to avoid one or more of the following:   

 payment of taxes, such as income taxes or value-added taxes  

 payment of social security contributions  

 compliance with administrative procedures, such as completing statistical 

questionnaires   

 certain labour market standards, such as minimum wage or safety requirements  

Given the intent to conceal the benefits of the underlying activity, it seems reasonable to 

conjecture that cash, which provides for anonymity, is a preferred means of payment in the 

underground economy. As a result, one could expect that changes in the size of the 

underground economy might help explain cash demand over time.  

While the preceding provides a straightforward conceptual definition, reliably measuring the 

size of the underground economy is, of course, challenging. Further, there are typically large 

discrepancies in estimates depending on the empirical methodology used, and there does not 

appear to be a preferred or dominant approach to measuring the underground economy 

(Dunbar and Fu 2015; Medina and Schneider 2018).  

In Canada, for example, Dunbar and Fu (2015) note that studies using discrepancies in 

national accounts to measure the amount of unreported income estimate the underground 

economy at about 3 percent of GDP, while studies using microeconomic consumption data 

result in estimates of around 5 percent. And studies based on macroeconomic data find that 

the size of the underground economy in Canada could be as much as 15 percent of GDP. 

Similarly, Dunbar and Fu (2015) use household-level income data and consumption data to 

estimate under-reported income, and they conclude that an upper bound of 14 to 19 percent of 

GDP is unreported in Canada.  

With respect to Sweden, Guiborg and Segendorf (2007), using an unexplained-demand-for-

cash approach, measure the size of the underground economy in Sweden to be 6.5 percent of 

GDP in 2006. In comparison, Medina and Schneider (2018), using macroeconomic and other 

data, estimate it at 11.1 percent in 2006.  

Similarly large discrepancies across quantitative methods are evident for many other 

countries (e.g., Medina and Schneider 2018; Seitz, Reimers and Schneider 2018). In their 

review, Medina and Schneider (2018, 28) conclude, “There is no superior method [to 

measure the underground economy]. All methodologies, without exception, have their own 

advantages as well as weaknesses. If possible, one should use multiple methods [to draw 
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conclusions] … Much more research is needed with respect to the estimation methodology 

and the results for different countries and periods.”60  

These authors also observe, however, that one stable conclusion from the evidence is that the 

size of the underground economy (relative to GDP) appears to have been generally declining 

across a wide range of economies (advanced and emerging) from 1991 to 2015 (interrupted 

only in 2008, likely due to the global economic crisis).61 Table 2 illustrates this aspect for 

Canada and Sweden.  

Further, while it is reasonable to expect that the underground economy is relevant for 

explaining cash demand, in practice it is difficult to establish a meaningful empirical 

relationship between cash and measures of the underground economy. This appears to be the 

case across a number of countries and a variety of studies (Seitz, Reimers and Schneider 

2018).62   

5.2 Swedish policy measures to reduce the size of the underground economy 

Given concerns in Sweden about undeclared work and revenues, the Swedish Tax Agency 

has established several measures to reduce tax evasion in sectors with high cash turnover. A 

focus has been domestic services, such as home repairs, cleaning and home maintenance, 

where it is believed that such work traditionally has been undeclared to a significant extent 

(Swedish Tax Agency 2012). Accordingly, to reduce the prominence of the underground 

economy in Sweden and bring activity into the taxable, formal economy, tax deductions for 

50 percent of the labour cost of certain domestic work were introduced in 2007 (for 

household services, so-called “RUT” provisions) and in 2008 (for home renovations, the 

“ROT” provisions). These measures provide tax incentives to pay for such services in the 

declared, formal economy, and therefore to discourage transactions in the underground 

economy.   

These measures appear to have been effective in bringing some activity into the formal 

economy and reducing tax evasion (Swedish Tax Agency 2012). For example, surveys have 

indicated that, between 2006 and 2012, the proportion of citizens who know people who have 

evaded tax or participated in the underground economy during the preceding 12 months 

decreased significantly. More specifically, the proportion of respondents who know people 

who evaded tax decreased from 22 to 13 percent, and the proportion of respondents who 

know people working in the underground economy decreased from 38 to 22 percent. Swedish 

authorities consider these changes likely to be the result of the tax deductions described 

above for house repair and maintenance and for domestic work (Swedish Tax Agency 2012, 

16)  

The commercial sector has also been a focus for Swedish authorities, where there have been 

concerns about the manipulation of cash registers and associated under-reporting of revenues, 

particularly in businesses with high cash turnover (Eurofound 2013). Accordingly, starting in 

January 2010, businesses in Sweden selling goods and services for cash payments must use a 

certified cash register that includes a control unit (“black box”), which records transactions 

made by the cash register. Only the Swedish Tax Agency can access the sales and payment 

                                                           

60 See also Schneider and Buehne (2017) for a related discussion.  

61 This conclusion is based on a “Multiple Indicators Multiple Causes” (MIMIC) method to measure the underground economy. In MIMIC 
approaches, the shadow economy is formalized as the outcome of a multitude of measurable causes such as tax rates, the degree of 
regulation and the level of unemployment (Seitz, Reimers and Schneider 2018; Medina and Schneider 2018).  

62 This is perhaps not surprising given the characteristics of cash (in particular, anonymity) and the nature of the underground economy 
(which is intended to be obscure). 
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records in the black box.63 Analyses by the Agency (2013) indicate that this measure also 

appears to have reduced the extent of commercial tax evasion in Sweden.  

5.3 Summing up 

Given the outcomes reported by the Swedish Tax Agency (noted above), it follows that there 

would have been corresponding decreases in the size of the underground economy (other 

things equal) and cash demand in Sweden. Such outcomes would have contributed to the 

overall decline of Swedish cash-to-GDP during the last decade (discussed in earlier sections). 

On the other hand, given the considerable uncertainty in the measurement of the underground 

economy and its (empirical) relationship to cash demand, it is difficult to draw (strong) 

conclusions about the significance of these tax-policy measures in reducing cash demand in 

Sweden.  

Moreover, as noted, numerous countries in the last 10 to 20 years have experienced a general 

trend of declining underground economies, including Canada. If this is correct, other (perhaps 

common) underlying factors might also be relevant. From this perspective, it seems unlikely 

that a declining underground economy in Sweden driven by tax changes explains the 

different experiences of cash-to-GDP in Canada and in Sweden.   

6. Conclusions 

Cash use for payments has been decreasing in many countries, including Canada and 

Sweden. However, notes in circulation relative to GDP in most countries, including Canada, 

have been stable for decades and even rising in recent years. In contrast, overall cash-to-GDP 

in Sweden has been falling steadily. To understand these outcomes, we focus separately on 

transaction (small-denomination) bank notes and store-of-value (large-denomination) bank 

notes.   

Both Canada and Sweden have seen a long-term downward trend in small-denomination bank 

notes relative to GDP, reflecting declining transactional demand for cash in both countries. 

These outcomes have been driven by the adoption of a range of similar retail payment 

innovations. At the same time, merchant acceptance of cash has been (to this point) nearly 

universal in both Canada and Sweden. Therefore, neither payment innovations and their 

diffusion nor differences in merchant acceptance of cash are adequate to explain why 

aggregate cash demand has been declining rapidly in Sweden but not in Canada.   

Instead, divergent trends in the demand for larger bank notes, typically used more as a store 

of value, seem to be the key to understanding the different overall cash-to-GDP trends in 

Canada and Sweden. More specifically, Sweden’s crisis-management experience may have 

created incentives that discourage reliance on large notes as a hedge against uncertainty. In 

addition, the recent proliferation of cashless bank branches and the operation of Swedish 

legal tender rules appear to have created frictions that inhibit holdings of larger Swedish 

notes. These three influences work in the same direction to reduce demand for larger bank 

notes, and to some extent have probably reinforced each other to generate larger cumulative 

effects on cash demand over time. In Canada, some evidence suggests that foreign sources 

could have generated increased demand for large-denomination Canadian bank notes in 

recent years (which could diminish over time).  

The analysis in this paper points to three broad lessons:  

                                                           

63 Businesses bear the costs of installing and maintaining these monitored cash registers, and non-compliance is subject to fines levied by 
the Swedish Tax Authority. 
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(i) Policy interventions and bank resolution frameworks (e.g., bail-in) that credibly 

protect depositors (“inside money”) in financial crises reduce incentives to hold larger 

bank notes as a hedge against crises. Such interventions very likely are unavoidable in 

extreme (tail-event) financial crises and indeed are justifiable, particularly if the 

resolution framework is well-structured ex ante (as are some bail-in regimes). These 

considerations also suggest a reduced need for a central bank digital currency as a safe 

store of value in crises (as discussed in Engert, Fung and Hendry 2018).   

(ii) Cashless bank branches create a friction inhibiting access to cash, depending on 

the ability of ATM networks to satisfy consumer demand for bank notes across a 

range of denominations and to provide adequate cash-deposit services, particularly for 

merchants. Given the need for merchants to manage relatively large volumes (and 

values) of bank notes, cashless bank branches can create disincentives for merchants 

to accept cash at the point of sale, which would inhibit the use of, and demand for, 

bank notes.  

(iii) Legal tender rules, where old bank note series are declared invalid, create 

frictions that inhibit the demand for cash. The impact of such measures is stronger the 

more frequently these declarations occur and the more burdensome and variable the 

provisions are governing the exchange of old (invalid) notes for new notes. In that 

case, legal tender frictions can be expected to reduce the demand for bank notes, 

particularly as a store of value.  

Finally, more work is required to better understand the demand for larger Canadian bank 

notes, including the role of foreign demand, which is left for future research.  
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Chart 1a: Number and value of cash transactions in Canada 

 

Sources: TSI International and authors’ calculations. 

 

Chart 1b: Number and value of cash transactions in Sweden 

 

Sources: Bank for International Settlements and authors’ calculations 

Chart 2a: Value share of cash, debit card and credit card payments in Canada 
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Sources: TSI International and authors’ calculations 

 

Chart 2b: Value share of cash, debit card and credit card payments in Sweden 

 

Sources: Bank for International Settlements; authors’ calculations   
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Chart 3a: Bank notes as a ratio of GDP for selected countries (1945–2018) 

 

Sources: Bank notes data from central banks and GDP data from national account statistics in 

respective countries 

 

Chart 3b: Bank notes as a ratio of GDP in Norway and Sweden (1945–2018) 

 

Sources: Sveriges Riksbank and Norges Bank 

Chart 4a: Number of ATMs in Sweden and Canada 
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Sources: Bank for International Settlements and authors’ calculations 

 

Chart 4b: Number of bank branches in Sweden and Canada 

 

Sources: Bank for International Settlements and authors’ calculations 

 

Chart 5a: Large and small denominations as a ratio of GDP in Canada (1946–2018) 
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Sources: Bank of Canada and Statistics Canada 

 

Chart 5b: Large and small denominations as a ratio of GDP in Sweden (1946–2018) 

 

Source: Sveriges Riksbank  

 

Chart 6a: Value share of cash, debit cards, credit cards and other payment methods, by 

transaction value in Canada 
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 Source: Bank of Canada Methods-of-Payment surveys, 2009–2017 

 

Chart 6b: The main payment methods for various transaction values in Sweden 

 

Source: Sveriges Riksbank Payment Patterns in Sweden, based on the questions, “What was your main 

payment method for payments below SEK 100 (SEK 100–500 and over SEK 500) in a shop over the 

past month?” 

 

 

Chart 7: Person-to-person payments: Swish and Interac e-Transfer 
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Note: The average transaction value of Swish in 2017 was about SEK550 (~CAD50) and the average 

transaction value of e-Transfer in 2017 was about CAD408 

Sources: Swish, Interac Corp. and Bank for International Settlements 
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Table 1. Bank note series (SEK 20 to SEK 10,000) issued in Sweden from 1894 to 2017 

 Printed Invalid after  Printed Invalid after 

SEK 10,000 1939 December 31, 
1987 

SEK 1,000 1989–1991 December 31, 
2013 

SEK 1,000 1894–1950 December 
31,1987 

SEK 50 1996–2003 December 31, 
2013 

 1952–1973 December 31, 
1987 

   

SEK 100 1898–1963 December 31, 
1987 

SEK 1,000 2006 June 30, 2016 

SEK 50 1896–1962 December 31, 
1987 

SEK 50 2006–2011 June 30, 2016 

   SEK 20 1997–2008 June 30, 2016 

SEK 10,000 1958 December 31, 
1991 

   

   SEK 500 2001 June 30, 2017 

SEK 1,000 1976–1988 December 31, 
1998 

SEK 100 2001 June 30, 2017 

SEK 500 1985–1986 December 
31,1998 

   

SEK 100 1965–1985 December 
31,1998 

SEK 1,000 October 1, 
2015 

 

SEK 50 1965–1990 December 31, 
1998 

SEK 200 October 
1,2015 

 

   SEK 50 October 
1,2015 

 

SEK 500 1989–2000 December 31, 
2005 

SEK 20 October 
1,2015 

 

SEK 100 1986–2000 December 31, 
2005 

   

SEK 20 1991–1995 December 
31,2005 

SEK 500 October 2, 
2016 

 

   SEK 100 October 
3,2016 

 

Source: Sveriges Riksbank 

 

 

 

 

 

Table 2:  Underground economy as a percentage of nominal GDP  
(Selected estimates based on the “Multiple Indicators, Multiple Causes” method)  
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 1991 1995 2000 2005 2010 2015 

Canada 19.31 16.59 13.40 13.57 10.71 9.42 

Sweden 15.54 15.40 12.60 12.32 11.45 11.74 

       Source: Medina and Schneider (2018), Table A-1.   
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