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1. Introduction

The shadow economy comprises non-recorded economic activity of which surprisingly little is
known." All of these types of economic activities are not intrinsically bad; a considerable share of
them accounts for transactions that would otherwise not have taken place in the formal economy. In
this sense, they add to the total value of goods and services produced in the economy On the other
hand, an increasing share of the shadow economy of total GDP may reflect the fact that citizens'
law and rule abiding principles, as well as their support for the welfare state, are being undermined.
For these reasons, it is important to better understand the shadow economy.” The purpose of this
study is to estimate the size of the shadow economy in Sweden and how it has developed from
1990 to 2004.

The method we use builds on the fact that cash is a payment instrument that is difficult to trace and
that this property makes it an attractive means of payment in the shadow economy. Hence, if the
share of the currency in circulation that is used in the shadow economy could be estimated, this
could be used as a starting point to estimate the size of the shadow economy itself. The way this is
done is by reducing the total demand for cash by the demand that can be explained by recorded
transactions including the value of cash held by banks, merchants, users and public authorities. The
part of the demand for cash that cannot be explained is then assumed to derive from activities in the
shadow economy. Multiplying this unexplained demand by the assumed velocity of cash in the
shadow economy gives the shadow-economy turnover. The total currency in circulation is measured
as MO and we find that the unexplained demand for cash has increased from 31 per cent to 58 per
cent of MO over the period 1990 — 2004.” Multiplying the unexplained demand for cash by the ratio
GDP/M1, which is a standard estimate of the velocity of cash in the shadow economy, we find that
the shadow economy almost doubled its share of GDP over the studied period. More precisely, it
has increased from 3.8 per cent of GDP to 6.5 per cent. Its average size was 5.7 per cent of GDP.
However, the results are sensitive to the estimated velocity of cash in the shadow economy. To
corroborate our finding of a growing shadow economy, we compare households' annual disposable
income including loans with households' annual consumption, investments and savings. Any residual
between the income and the expenditure sides captures part of the transactions in the shadow
economy, mostly the net flows of unrecorded savings and income in and out of the country. This
does not allow us to estimate the size of the shadow economy, however. But since the residual is

most likely a function of the turnover in the shadow economy, we can confirm the trend of a

' The shadow economy comprises barter transactions and other non-recorded legal transactions as well as criminal activities
including tax evasion. For taxonomy of types of underground economic activities, see Schneider and Enste (2000).

? Alm and Torgler (2006) show the importance of social norms for tax morale in country comparisons between the U.S. and 14
European countries,(see Alm and Torgler 2006). It turns out that the U.S. has the highest tax morale and the smallest shadow
economy, while Belgium and Portugal have the lowest tax morale and the largest shadow economies. Sweden and Spain both have
relatively large shadow economies but also a relatively high tax morale. For this comparison, Alm and Torgler use estimates from a
working paper by Scheider and Klinglmair.

® MO is calculated as the total stock of banknotes and coins in circulation each year minus the Swedish monetary financial
institutions' cash balances in Swedish kronor. In absolute terms, MO increased from SEK 55 billion in 1990 to SEK 94 billion in 2004.



growing shadow economy. More precisely, we find there to be a strong positive correlation between

the residual and the unexplained demand for cash.

In a recently published study (2006), the Swedish Tax Agency estimates the value of undeclared
earnings to SEK 115 — 120 billion. Our own estimates for 1998 — 2004 give an average of SEK 151
billion. The difference may be explained by the fact that our estimates include all kinds of non-
registered transactions including narcotics trade, prostitution etc. According to the Swedish Tax
Agency, undeclared earnings were more widespread in small-sized companies and among skilled
workers than in other groups in the economy. Engstrém and Holmlund (2006) study income and
expenditure data and estimate that Swedish households with at least one self-employed member
underreport their income by at least 30 percent. This result is consistent with other revision methods

used by the Swedish Tax Agency.

Our study is not the first to estimate the demand for cash and the size of the shadow economy.
Humphrey et al. (2000) study Norwegian data and find that the size of the shadow economy is
approximately 10 percent of GDP in 1999. Schneider and Enste (2000) review the currency demand
and other methods and present estimates in 76 developing, transition, and OECD countries. Like our
estimates, the estimates obtained by Schneider and Enste (2000) show an increase in the size of the
shadow economy in Sweden over time. Their estimates are larger, however. Schneider (1994 and
2005) gives estimates ranging from 15.8 percent of GDP in 1989/90 to 18.7 percent in 2002/2003
with a peak of 19.9 percent in 1997/1998." The difference in the results between our study and that
of Schneider and Enste is due to our different approaches to estimate the currency demand.
Schneider and Enste use an econometric method that estimates the demand for cash as a function of
macro-economic variables such as average tax rate, the saving-deposit interest rate, per-capita

income etc. while our more direct approach builds on point-of-sale transaction data.

The structure of this paper is as follows. First, we describe the method for estimating the demand for
cash and then we apply it to the Swedish data. This is done in Section 2. In Section 3, we estimate
the shadow economy through the use of the unexplained cash demand and evaluate the qualitative

results by use of household data and, finally, Section 4 concludes.

2. The Demand for Cash

We describe the method in Section 2.1 and apply it to Swedish data in Section 2.2. In Section 2.3,

we discuss and refine our estimate of the unexplained demand for cash.

“ With a slightly different approach for the computation of the data series Johnson, Kaufman and Zoida-Lobotén (1998a, 1998b)
obtain estimates for the Swedish shadow economy of 10.6 per cent of GDP.



2.1 Method

The method we use follows Humphrey et al (2000). We start by estimating the use of cash in
registered transactions at the point of sale (POS), where buyers and sellers meet directly. In this type
of transactions, cash, cards, and checks can be used interchangeably. Data on POS turnover card
and check payments is of high quality while there is no reliable data on cash payments. The value of
cash payments is therefore estimated as the difference between total turnover from POS
transactions and the value of card- and check payments. The value of cash payments in POS
transactions is a flow variable, however. In order to estimate the stock of cash needed to sustain the
estimated value of cash payments in registered transactions, we must divide the value of cash
payments with an appropriate velocity for cash. This measure captures the velocity of cash in
recorded POS transactions. Here, we compute the velocity as the average number of cash
withdrawals per adult Swede and year.” Our data only covers an ATM withdrawal which means that
we underestimate the number of withdrawals and thus also the velocity of cash and that we

overestimate the stock of cash needed.

Cash is also used for other legal purposes than registered POS transactions. It is held by financial
institutions, merchants and the public sector to meet customers’ demand for cash, it is held by
individuals to meet liquidity needs, and it is used for non-recorded transactions between individuals,

e.g. in the second-hand market.

The estimated total cash requirement is thus the sum of the cash held by private and public sectors
and the cash required for registered sales. The difference between the actual demand for cash as
measured by MO and the estimate is the unexplained demand for cash, most of which is likely to be

used in the shadow economy.

2.2 The Explained Demand for Cash in Sweden

Data on POS transactions was obtained from the part of the national accounts that contains
statistics on households’ annual consumption expenditure by purpose. By deducting from total
household consumption those expenditures that are most likely to be paid for with credit transfers or
direct debits, we get the annual consumption expenditures that are likely to have been paid for at
the point of sale. These expenditures cover retail purchases, hotels, restaurants, purchases of
communications and transport services etc.® In Section 2.3, we refine the calculations by including

the estimated turnover in the second-hand market.

* Individuals may withdraw cash through the ATM terminals, through bank and post branches and through cash back services at
certain chains of grocery stores. Adult individuals are defined as older than 14. The computation of the velocity of cash followed the
methodology of Humphrey et al. (2000).

® The expenditure purposes chosen and their statistical codes are: 01 food and non-alcoholic beverages, 02 alcoholic beverages and
tobacco, 03 clothing and footwear, 043 materials and services for the maintenance and repair of dwellings, 0454 solid fuels, coal,
coke, briquettes, firewood, charcoal, peat and the like, 05 furnishings, household equipment and routine household maintenance,
06 health, 0713 bicycles, 072 operation costs of personal transport equipment, 073 transport services, 0811 postal services, 0812



The Riksbank collects annual data on the value and number of card- and check payments as well as
other non-cash payments.” Data on cash holdings by financial institutions and the public sector is

published by Statistics Sweden.® Cash holdings by non-financial firms had to be estimated.’

The value of cash-based POS transactions is estimated by deducting the value of card- and check
payments from the POS turnover. We show that the share of cash payments of the total turnover
has decreased by 34 percentage units from 71 percent to 33 percent between 1990 and 2004 (see
Figure 1). For the level of POS cash payments, see Table 1. Most of the decrease can be explained
by the cash payments being replaced by card payments. Card payments have also replaced checks,
the use of which fell sharply during the first part of the studied period and virtually disappeared at
the end of the period. Two thirds of the fall in cash payments occurred between 1999 and 2004; a
period characterised by a very rapid growth of card payments. During these years, the share of card

payments of the total number of non-cash payments increased from 34 to 63 per cent

Figure 1. The use of cash, cards and checks at the point of sale measured each instrument's share of

total value of point-of-sale transactions.
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The value of cash payments for the years 2000 — 2004 can be found in Table 1. In order to obtain
the stock of cash needed in registered trade, we divide the value of cash payments in registered

sales with the velocity for cash in recorded POS transactions To this, we add the other cash holdings

telephone and telefax equipment, 09 recreation and culture, 10 education, 11 restaurants and hotels, 121 personal care, 123
personal effects, 127 fees for legal services, employment agencies, etc, 15-16 net tourist expenditure.

” See Andersson and Guibourg (2001).

® Financial Accounts, annual figures by sector, item and counter-part sector.

® Norway has statistics on cash holdings by non-financial firms. Given the existent similarities between Sweden and Norway in the
payment market, we assumed that the ratio between cash holdings by financial and non financial firms in Norway could be applied
to Swedish data. For the years 2000-2004, we assumed that the same average ratio applied.



as described in section 2.1, i.e. cash holdings by individuals for transaction purposes, safety buffers
held by individuals, cash held by banks and the government and estimations of cash held by non-
financial companies. As seen in Table 1, the cash requirement that can be explained by POS-
transactions and cash holdings sums up to approximately SEK 30 billion. Hence, the explained
demand for cash is approximately 33 - 35 percent of the total currency in circulation in the period
2000 - 2004.

Table 1. Cash use in Sweden. Amounts are in SEK million and the share is in percentage of MO.

2 000 2 001 2 002 2 003 2 004

Value of cash payments in registered sales 400 280 366218 277 101 301017 279758
/ velocity of cash (No. of ATM withdrawals per year and person) 44 45 43 44 45
= Cash requirements for transactions 9178 8 090 6423 6883 6276
+ Safety buffer 3377 3392 3415 3439 3468
+ cash in banks, government and companies 16 685 20 564 22018 21044 21 309
= Total cash requirement 29240 32045 31 856 31 366 31052
/ MO 83274 87 664 89 957 92 656 93 897
= Explained share 35 37 35 34 33
1 - explained share = unexplained share 65 63 65 66 67
unexplained share with larger velocity of cash 68 66 67 68 69

2.3 The Unexplained Demand for Cash

The unexplained demand for cash is the part of the currency in circulation that cannot be explained
by the purposes specified in Table 1. Between 2000 and 2004, this unexplained demand has
remained relatively constant at between 63 and 67 percent of the total currency in circulation (for
the whole period 1990-2004, see the solid line in Figure 2). These results are robust to different
estimates of the velocity of cash in POS transactions. Assuming that our figures underestimated the
true velocity by as much as 20 percent, this would result in a moderate increase in the residual of 2-
3 percentage units (see Table 1). Our estimates of both the explained and the unexplained shares of
the stock of outstanding cash are consistent with estimates from Norway. According to an update of
the study by Humphrey et al (2000), the unexplained share of cash in 2000 amounted to 67 percent

in Norway, which is in line with the 65 per cent in Sweden in the same year. "

However, in our calculations, we have not accounted for cash used for second-hand trade and cash
that has been lost or accidentally destroyed. The former increases the explained demand for cash
and the latter reduces the currency in circulation. Below we refine our estimate of unexplained

demand by accounting for these factors.

" Humphrey et al (2004).



We estimate the second-hand market turnover to be SEK 96 billion in 2004. This includes second-
hand trade on the Internet.” However, adding this estimate only decreased the unexplained
demand for cash by two percentage units, i.e. from 67 percent to 65 percent in 2004. We do not
have estimates for second-hand trade on the Internet for the previous 1-2 years, i.e. the period in
which this type of trade became popular. It turns out that differences in the estimate of the value
spent on the second hand-market do not have any significant effect on the result. Increasing
(decreasing) the estimated turnover by 50 percent only reduces (increases) the unexplained demand

with one percentage unit.

Part of the stock of cash officially in circulation is likely to have been lost or accidentally destroyed.
In the 2001 Euro cash changeover process, a number of European national currencies were replaced
by the Euro. On average 90 percent of the national currencies were redeemed, but the national
differences were large. ” In the following, we assume this average of 10 percent not redeemed to be
a fair approximation of lost and destroyed cash in Sweden. This reduces the stock of cash in
circulation by 10 percent which, in turn, reduces the unexplained demand. However, accounting for
second-hand trade and lost cash, the unexplained demand for cash was still 58 percent of MO in
2004 (see the dotted line in Figure 2).

Figure 2. Percentage of currency in circulation not used in recorded economic activity.
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" Andersson and Guibourg (2001) estimate the value spent on the second-hand markets to be SEK 40 billion in 1999. In 2004, we
estimate the value spent on the second-hand market over the Internet to be SEK 56 billion. This estimate is based on direct surveys
of second-hand market web sites. It is likely that second-hand trade over the Internet has crowded out some of the second-hand
trade previously conducted outside the Internet. However, to be certain that we do not underestimate the total second-hand
market, we add the estimates of Internet based and non-Internet based second-hand trade.

*? Stenkula (2003).



Between 1990 and 2004, cash has come to be used relatively less as means of payment at the POS.
In nominal terms, we estimate the use of cash at POS to be SEK 289 billion in 1990 and SEK 279
billion in 2004." The nominal use of cash is thus almost unchanged but the velocity of cash in
recorded POS transactions almost doubled from 24 to 45 during the same period which reduced the
explained demand for cash in nominal terms by almost one half. The increased velocity also made
the demand for cash less sensitive to changes in the use of cash, i.e. an increase in the velocity
implies that a given cash POS turnover can be sustained with less cash in circulation. Including cash
held by the government, financial institutions, firms and consumers, the nominal demand for cash
remained almost unchanged during the period — SEK 35 billion in 1990 and SEK 31 billion in 2004.
However, the amount of cash in circulation increased from SEK 55 billion to SEK 94 billion. Hence,
the unexplained demand for cash increased from 31 to 58 percent of MO. Our explanation of this
unexplained increase in the demand for cash is that it is used for non-registered economic activities,

i.e. that it is used in the shadow economy.

3 The Shadow Economy

In this section, we estimate the size of the shadow economy. The underlying assumptions are that
the shadow economy is cash based and that the stock of cash that we cannot explain from
registered transactions and cash holdings is used for transactions in the shadow economy. However,
in order to express the unexplained cash demand, which is a stock measure, as a share of GDP,
which is a flow measure, we need to transform the stock of unexplained cash into a turnover in the
shadow economy. We believe there to be a significant difference between cash use in recorded POS
transactions and cash use in non-recorded transactions in the shadow economy, e.g. cash payments
are likely to be larger in the shadow economy and there is likely to be relatively fewer transaction
opportunities. For this reason, we will not use the same ATM-withdrawal based velocity measure as
above. Instead, we will follow earlier studies, e.g. Schneider and Enste (2000), of the shadow
economy which have approximated the velocity of cash in the shadow economy with the velocity of
money (M1) in the formal economy, i.e. GDP/M1." Relating the estimated turnover in the shadow

economy to GDP gives the relative size of the shadow economy:

Relative size of the Value of
shadow economy = unexplained cash x  GDP/M1 Q)

GDP

** During the same period, the estimated POS turnover increased from SEK 409 billion to SEK 752 billion.

" M1is equal to the sum of MO and demand deposits in monetary financial institutions and the Swedish National Debt Office by
the Swedish public. Demand deposits are defined as overnight loans and deposits in transaction accounts.



In the Norwegian study by Humphrey et al. (2004), the implementation of the velocity GDP/M1 to
the unexplained stock of outstanding cash results in estimates of the size of the shadow economy
that amounted to 7.5 percent in 2000. These estimates are consistent with previous studies that
estimated tax evasion activities in Norway to 4-6 per cent of GDP in the 1980s. These figures rose to

6.3 — 7.5 per cent when estimates of the value spent on other illegal activities were added.”

Applying Equation (1) to Swedish data results in estimates of the Swedish shadow economy that are
close to the Norwegian figures. On average, the size of the shadow economy between 1998 and
2004 amounted to 6.5 percent of GDP. This is broadly in line with the estimates published by the
Swedish Tax Agency (2006). In Sweden, there is no data on M1 before 1998. However, the ratio
GDP/M1 has been quite stable during the period 1998 — 2004. Assuming this to also having been
the case for 1990 — 1997, we can compute the average value of the years for which this ratio is
available and use it as an estimate of the velocity of cash in the shadow economy for the previous
years." Using this estimate, we observe a long-term growth in the shadow economy in Sweden. Its
size increased from 3.8 percent of GDP in 1990 to 6.5 percent in 2004. On average for the whole

period, the size of the shadow economy amounted to 5.7 per cent.”

These results are dependent on GDP/M1 being a good approximation of the velocity of cash in the
shadow sector, however. It is reasonable to believe that the relatively fewer possibilities of
transacting in the shadow economy should result in a lower velocity of cash than in recorded
economic activities. Assuming, for example, that the velocity of cash in the shadow economy is half
of M1/GDP, the relative size of the shadow economy becomes 1.9 of GDP in 1990 and 3.2 percent
in 2004. If we instead assume the velocity to be 1.5 times the GDP/M1, our estimates of the relative
size of the shadow economy range between 5.7 and 9.7 per cent in the same period (see Figure 3).
Despite the difficulty in finding the correct turnover ratio, our study indicates a long-term growth of
the relative size of the shadow economy (Figure 3). Below we investigate if this growth can be

supported by data on household income, savings and consumption.

" See Humphrey et al. (2004) and Isachsen and Strom (1985).

'® One might object to the use of a constant proxy for M1/GDP in the period prior to 1998. However, M1/GDP figures for Finland
and Norway are close to the Swedish figures and they show that: i) a small increase in the ratio of 0.4 -0.5 percentage units has
occurred during the whole period . ii) if we adopt the same trend to the Swedish data, this means that the assumption of a constant
M1/GDP ratio for the beginning of the period may have underestimated the size of the shadow economy by approximately 0.5
percentage units at the beginning of the period.

" Statistics Sweden includes a mark-up in GDP figures that accounts for the production of goods and services in the shadow
economy. However, this mark-up is very low and does not affect our estimate of the relative size of the shadow economy.



Figure 3. The shadow economy in Sweden between 1990 and 2004 given velocity equals GDP/M1,
0.5GDP/M1 or 1.5GDP/M1.
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3.1 The Household Budget Restriction Approach

With the unexplained cash demand method, we find that the share of the currency in circulation
used in unrecorded economic activities and thus also the size of the shadow economy in Sweden
have increased in the period 1990 - 2004. We want to confirm this trend by using a different
approach. The simple idea behind the household budget restriction approach is that household
expenditures are restricted by household budgets. The budget restriction is illustrated in Equation (2)
where, at any point in time, disposable income (Y?) equals the sum of consumption (C), investments

(1) and net savings (S), i.e. changes in the net financial position:
Y = C + I+ S i= household 1, ..., household n )

Suppose that, given official data, Equation (2) does not hold and the right-hand side is larger than
the left-hand side. This means that disposable income underestimates the household's real income.
Part of this difference may be explained by the household having an income that is not recorded. It
could be labour income that has evaded taxation or revenues from criminal activities. It might also
be the case that households have made use of previously accumulated unrecorded savings. On the
other hand, if disposable income exceeds consumption expenditures, investments and net savings,

this could be an indication that the household is purchasing goods or services in the shadow sector

" In the Swedish statistics, households' expenditures on building new houses, summer houses, rebuilding and reparations are not
included in consumption figures. Instead, they are categorised as household investments.

10



and/or that it is building up unrecorded savings, i.e. recorded net savings underestimate the

household's true net savings.

Studying the residual in Equation (2) for a sample of households could be used as an alternative
method for estimating the size of the shadow economy. Unfortunately, only macro data is available
on these variables. At the aggregate level, what is an unrecorded purchase by one household is an
unrecorded income for another and this income can be used for recorded consumption, saving or
investment. Therefore, it is possible that Equation (2) holds even in the presence of non-recorded
economic activities and that both the income- and the expenditure sides underestimate real income
and consumption, saving and investment. However, unrecorded changes in households' net
financial position in Sweden and abroad and unrecorded net flows of income to or from other
countries are not automatically off-set by corresponding changes in other households' consumption
or income. A residual in Equation (2) when using macro data captures the sum of these unrecorded
cross-border flows and unrecorded changes in households' domestic net financial position. We
argue that the residual should be monotonic in the turnover in the shadow economy, i.e. an
increased turnover should not decrease the net capital outflow or unrecorded domestic savings. An
increase in the residual for the period 1990-2004 should thus lend qualitative support to our finding

of a growing shadow economy.

3.2 The Data

All data is taken from Statistics Sweden. As regards consumption data, we used the National
Accounts Statistics on households' annual consumption expenditure by purpose.” We also retrieved
annual data on new investments in small houses from the National Accounts.”” The database on
Households' Finances provided us with information on numbers of households by type of household
and disposable income. The disposable income data includes recorded flows of income into and out

of the country.”

Annual data on changes in households' net financial position, i.e. assets minus loans, was provided
by the Financial Accounts.” Because of changes in the definitions used by Statistics Sweden in 1995,
our dataset starts in that year. Households' net savings according to the National Accounts should
equal their net savings according to the Financial Accounts if the compilation method used could
accurately capture households’ financial assets and debts . However, there is a difference between
the two. In order to get these two series to coincide, Statistics Sweden includes a correction post in

the data on households’ net savings in the Financial Accounts. This correction post is surprisingly

“Include items 01-16 in ENS 95 excluding Statistics Sweden's income additions for own homes, items 0421, 0422.

*® We received the data and relevant information directly in the National Accounts, Statistics Sweden. Statistics Sweden includes
investments in apartments under assets in the Financial Accounts and these are thus included in our financial savings data.

*' This data was collected by the Riksbank until 2002. No data is available after that year.

* The data comprises households' currency and deposits, bonds and convertible loans, financial derivatives, loans, shares, other
equities and mutual fund shares — domestic and foreign, insurance technical reserves — domestic and foreign, trade credits. The data
is measured in terms of financial transactions during the year. For more details, see Statistics Sweden, Financial Accounts, Table 6 —
Households, transactions (SEK million).
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large and it has increased substantially during this period (see Table 2). We did not include the
correction post in our data set since it may to some extent capture unrecorded savings in foreign
bank accounts, something that we want to capture ourselves when examining our dataset. Instead,
we use the data on net savings actually measured in the Financial Accounts (the second row in Table
2). The correction post may include measurement errors derived by erroneous assumptions used in
the collection of data in the National and the Financial Accounts. However, there is no reason to

expect these errors to increase over time.

Table 2. Households' net savings according to National Accounts (NA) and the Financial Accounts

(FA), 1995-2004, SEK million.

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Savings according to NA 82496 60126 36440 25034 14411 25855 92879 101610 100278 91450
Savings according to FA 81864 77 462 46 236 21999 33947 8424 62876 44465 60 982 5195
NA - FA (corection post) 632 -17 336 -9 796 3035 -19536 17431 30003 57145 39296 86255

Table 3 presents the households’ disposable income, net savings, consumption and investments
1995-2004 in SEK million. In the table, R denotes the household residual, i.e. the difference between
households' disposable income on the one hand and changes in the net financial position,

investments and consumption expenditures on the other.

Table 3. Estimation of the residual between households’ disposable income and net savings,

investments and consumption.

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Yd 791 267|823 168 859 367| 872686| 933 593( 1043 235( 1057 545] 1101 211( 1 124 640( 1 139 142
S 81864 77462 46236 21999 33947 8424 62 876 44 465 60 982 5195
C 762 060|785 565 826711| 859033 910943 958758 990 584| 1019 075| 1 054 152( 1 092 969
| 24791| 26484 27760 31848 34990 38 427 41 046 45 404 50 009 55 883
R=Yd-S -C-I -77 448]| -66 343| -41340| -40195| -46288 37626| -36961 -7733] -40503| -14904

We see that with the exception of the year 2000, the household residual is negative which means
that households’ spending exceeded their disposable income during most of the period.” Therefore,
it seems like households spend previously unrecorded savings or receive unrecorded income from
abroad. However, the household residual tends to decrease over time which, everything else equal,

means that unrecorded outflows of capital are increasing in accordance with our expectations.

3.3 Are the Measures Related?
The hypothesis underlying the unexplained cash demand method is that the unexplained demand
for cash is an increasing function of the value of non-recorded economic activities. Implemented on

Swedish data, this method shows that the unexplained demand for cash and consequently, the

It is a sharp decrease in savings that caused the positive residual in 2000. This may have been caused by the crash in the stock
market observed in the same year.
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shadow economy, have increased during the period 1990-2004. The idea is that the household

residual R is an increasing function of the size of the shadow economy, i.e.
R = f(SH); f’> 0 (3)

where SH denotes the size of the shadow economy. This is a reasonable assumption due to net
unrecorded savings and foreign workers taking home “shadow” income. We believe that the
unrecorded savings in foreign bank accounts resulting from the wealth tax evasion decision should
be positively correlated to the size of the shadow economy. Then, if the shadow economy grows,
we should expect increasing outflows of unrecorded savings. Second, it is reasonable to believe that
the aggregate income of foreign workers in the shadow economy is an increasing function of the
size of the shadow economy. This should, in turn, imply a growing unrecorded export of capital as
part of this income is transferred to the workers' home countries.” Altogether, the above implies
that the household residual should behave as specified in Equation (3). That is, we expect to find a
positive correlation between the household residual and the unexplained demand for cash. When
computing the correlation between the two, we also find a positive correlation coefficient equal to
0.65. It is statistically significant at the 5 percent level (t=2.41). Thus, we find support for our
hypothesis of a growing shadow economy in Sweden for the period 1995- 2004.

4 Discussion

Starting from the observed cash use and the overall demand for cash, we have estimated the size of
the shadow economy in Sweden. Through the unexplained cash demand method, we have shown
that the size of the shadow economy has increased between 1990 and 2004. Using a different data
set and observing the discrepancies between households’ disposable income and their use of this
income, we found supporting evidence for this increase. Our findings are in line with a recent study
by the Swedish Tax Agency. * The unexplained-cash method relies on the assumption of the
velocity of cash in the shadow economy. However, little is know about this velocity and further
research on this topic would be valuable as it would provide better estimates of the size of the

shadow economy.

No obvious policy prescription follows directly from our study. A policy maker who wants to reduce
the size of the shadow economy must have knowledge of the driving forces behind the shadow
economy. Previous research has shed some light on the causes. Large shadow economies seem to be
related to high tax regimes. According to the Swedish Tax Agency's (2006), tax evasion is more
likely to occur in the work-intensive service producing sector, particularly among self-employed,
than in capital intensive sectors of the economy. In addition to this, we expect the degree of

regulation of the various markets to play an important role in the size of the shadow economy, e.g.

* Other unregistered net flows related to the households' budget constraint are assumed to be constant. This assumption is
consistent with the relatively stable recorded in- and outflow of income and capital during the period 1995 and 2002.
* Swedish Tax Agency (2006).
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complicated rules that make formal economic activity difficult may give incentives to make the
transaction informal. Moreover, a growing shadow economy may not only depend on increasing
taxation and regulation, but on the erosion of social norms. It may simply be the case that buying
and selling in the shadow economy has become more acceptable in the population as a whole.” In
this light, our study acquires a greater relevance for policy makers: an increasing share of total GDP
of the shadow economy — such as reported in our study — is an indicator to policy makers that if the
trend continues, the legitimacy of the welfare state may eventually be threatened by the change in
values. Finally, the cash-based transactions in the shadow economy give rise to seigniorage income
for the central bank. In this sense, this seigniorage may be viewed as an, albeit low, implicit tax on

the shadow economy.”” All these factors must be considered in future policy discussions.

* The impact of social norms in tax evasion has been confirmed in a number of studies. Wenzel (2005a) shows, among other
things, that perceived social norms affect personally held tax ethics for individuals strongly identifying themselves with the group in
question. In Wenzel (2005b), he gives experimental evidence of the importance of taxpayers’ estimation of other people’s
acceptance of tax evasion. Alm et. al. (1995) also give experimental evidence of the impact of social attitudes toward tax evasion.
These social attitudes may also affect the lower deterrent effect of the authorities’ tax enforcement; see Chan and Lai (2004). The
role of social norms for tax morale is also shown in country comparisons between the U.S. and 14 European countries; see Alm and
Torgler (2006).

¥ We estimate this implicit tax to be approximately SEK 1 bn in 2004. This calculation is based on our estimate of the stock of
unexplained cash being equal to 58 percent of MO in 2004. We then use the average repo interest rate of 1.9 percent to calculate
the seigniorage on the unexplained part of MO.
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