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Abstract: This paper provides a new and simple methodology to examine the relative size of the shadow economy to 
the official one using the quantity theory of money identity. We measure the shadow economy size in Korea annually. 
The Korean government has implemented various transparency policy measures to identify the tax source in commercial 
transactions. We find significant evidence that credit card encouragement and the cash payment receipt system have a 
negative effect on the shadow economy size. 
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I. INTRODUCTION 

The economic loss that the shadow economy (often 
called as underground economy, black economy, 
unofficial economy, informal sector, hidden economy or 
subterranean economy) brings about is well known in 
the related literatures (Feige, 1989; Thomas, 1999; 
Fleming, Roman, and Farrell, 2000; Tanzi 1983, 1986; 
Schneider, 2005, 2018; Schneider, Buehn, and 
Montenegro, 2010). Most governments have pursued 
policy measures to uncover the shadow economy. The 
Korean government is not an exception. The country 
has made considerable efforts to reduce the size of the 
informal sector and implemented diverse policies which 
could improve the transparency in commercial 
transactions of the Korean economy.  

The transparency policies of Korea range from 
encouraging double-entry bookkeeping for self-
employed small businesses and the usage of credit 
cards for consumers to the introduction of cash 
payment receipt (CPR, hereafter). The unique feature 
lies in the tax treatment of the transactions with credit 
cards and the CPR. Some amounts for credit card 
usage and cash payment receipts with pre-determined 
caps were allowed to be deductible from the taxable 
income in personal income tax. The tax treatments 
provided pecuniary incentives for consumers to use 
credit card more often and require the sellers to issue 
the CPR. As a result, the National Tax Service (NTS, 
hereafter) of Korea became able to make commercial 
transactions more transparent at the cost of tax  
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expenditure. In 2012, the amounts of transactions 
settled by credit cards and CPR were approximately 
KRW 485 trillion and KRW 62 trillion, respectively.  

Contrarily, BOK (Bank of Korea), the central bank in 
Korea, has issued a high-denomination currency, i.e., 
the KRW 50,000 bill since 2009, the issuance size of 
which amounted to 32 trillion KRW at the end of 2012. 
However, the outstanding circulation of it shrinks 
gradually even now. We can expect that the KRW 
50,000 bills would be used as transaction means or 
stores of value in the underground economy.  

There has been no consensus among previous 
studies on either the size or trend of the shadow 
economy of Korea. Korean scholars report that the size 
of the economy ranges from 10 percent (Choi, 1987) 
through 42 percent (Kim et al., 2008). It depends on the 
periods under investigation, the determinants, and 
mostly the estimation model (Moon and Park, 1999, 
2002). Regarding the trend, there is no consensus 
either. For example, Park (2009) reports that the share 
of the recent shadow economy in the total GDP 
decreased from 26.4% in 2006 to 15.8% in 2008 using 
the tax report data. In contrast, Sung (2008) shows that 
the shadow economy is still increasing, based upon the 
difference between the actual per capita tax from NTS 
and the estimated per capita tax which should be levied 
under the Household Income Survey. Kim et al. (2008) 
suggests mixed results that the size of the shadow 
economy of Korea fluctuates significantly despite the 
declining trend. On the other hand, Schneider et al. 
(2010) claims that the size of the Korean shadow 
economy is still fairly high and increased from 27.5% in 
1996 to 29.2% in 2007. Meanwhile, the so-called 
DYMIMIC method based on the state-space model 
approach has been developed by Tedds and Giles 
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(2002), Bajada and Schneider (2005), Schneider 
(2005, 2018), Schneider et al. (2010), and Schneider 
and Enste (2002), among others. However, the 
counterarguments against the DYMIMIC (dynamic 
multiple-indicator multiple-cause) method have 
persuasive econometric rationales. (Helberger and 
Knepel, 1988; Smith, 2002; Hill, 2002; Breusch, 2005). 

This study aims to examine the effect of Korea’s 
transparency policies on the size of its shadow 
economy. In particular, we focus on the role of the 
credit card and CPR-based transparency policy of 
Korea. Our approach is different from previous studies 
in the following two aspects. First, we explicitly included 
the government effort to reduce the shadow economy, 
which is an important factor to determine the size of the 
shadow economy, but has been ignored in the existing 
literatures. We believe that Korea’s transparency policy 
using tax reduction tool constitutes a unique and 
relevant policy variation to identify the policy effect. 
Second, we developed a new and simple model for 
estimating the size of the shadow economy. The model 
that we propose constitutes the quantity theory of 
money identity M ! v = P ! y  of shadow and official 
sectors as well as the total economy. However, our 
approach differs from the previous money demand 
function methods of Tanzi (1983, 1986) who is the 
researcher triggering the issue of underground econ-
omy measurement from Cagan’s (1958) perspective 
and the so-called transaction method by Feige (1979). 

II. INSTITUTIONAL BACKGROUNDS FOR 
TRANSPARENCY POLICIES IN KOREA 

From 1999, the NTS (Korean National Tax Service), 
Korean tax authority, has allowed income deduction on 
a certain amount of expenditure paid by credit cards, 
debit cards, which have often been called as check 
card in Korea, and cash with cash-payment receipts to 
the individual income tax filers. For example, in 1999, 
the expenditure by credit card constituting over 10 
percent of the total income could be deductible from 
the taxable income at 10 percent rate. The maximum 
amount is the smaller one of KRW 3 million or 20 
percent of the total income for a household. The 
deduction rates were 15% for credit card and 30% for 
debit card, respectively, at the end of 2013. This tax 
incentive encouraged consumers to use credit cards or 
debit cards more frequently even with small 
transactions. Consecutively, the commercial 
transactions were reported to the NTS through the 
electronic network automatically and became more 
transparent. In most markets in Korea, consumers can 

use either credit card or debit card and ask for 
issuance of receipt in transactions. 

In order to provide incentives to sellers, the Korean 
government allowed them to claim tax credit from 
value-added tax for the amount of total sales which 
was paid for by credit cards at a rate of 1.0 percent. 
The maximum amount was KRW 3 million in 1999, 
which increased up to KRW 7 million in 2009.  

Similar to other developing countries, the 
preference for cash payment and settlement has been 
prevalent in Korea. The transactions based on cash 
payment are a potential source of the shadow 
economy. Unless the consumer receives cash receipt 
for a cash trade (spot trade), no one, including the 
NTS, recognizes the transaction.  

In order to bring the cash transactions to light, the 
NTS introduced the so-called “Cash Payment Receipt 
(CPR)” system in 2005. Under the CPR system, the 
consumers can require the sellers an issuance of the 
receipt for the spot purchase paid by cash and the 
volume of the trade is electronically reported to the 
NTS. Sellers have legal obligations to issue the CPR 
on consumer’s request. If a seller declines it and such 
denial can be reported to the NTS by the customer, the 
former can face steep fine and a percentage of the fine 
(usually 10 percent) is returned to the customer as a 
reward. The accumulated volume of the CPR is 
allowed to be deductible from taxable income as 
summed with credit card and debit card usage. 
Moreover, the NTS of the government has allowed the 
deduction rate of 30% for the expenditure by CPR 
above 10% of the total income. 

III. MODEL AND ESTIMATION 

A. Quantity Theory of Money Identity Method 

In Tanzi’s approach (1983, 1986), the currency (or 
money) demand without considering the informal 
economy is obtained by assuming a zero tax rate after 
estimating the currency demand as a function of the tax 
rate. The difference between the actual currency 
demand and the counterfactual one with zero tax rate 
is regarded as the currency circulated in the shadow 
economy. In this model, the tax burden imposed by the 
government works as a unique factor of the shadow 
economy.  

However, Tanzi’s identification strategy depends 
upon an arbitrary assumption that the size of the 
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shadow economy is an increasing function of the tax 
rate. If the estimated coefficient of the tax rate is 
negative, the model is hardly interpretable.  

The main idea of our model is similar to that of 
Tanzi’s approach in that we take advantage of the size 
of currency circulated in the economy. Cagan (1958) 
argued that the degree of tax evasion determines 
currency demand. Porter and Weinbach (1999) and 
Pickhardt and Pons (2006) also estimated the shadow 
economy using the currency ratio. Our method, 
however, differs from Tanzi’s model in that we 
attempted to avoid arbitrary assumptions and be 
explicit about identification conditions.  

Consider two sectors in the economy: official sector 
and unofficial sector. Our model is basically based 
upon the quantity theory of money identity. Specifically, 
in order to estimate the size of the shadow economy 
relative to GDP, we investigated the following three 
money quantity identities for the official, shadow, and 
total economy:  

MG ! vG = P !G           (1) 

M H ! vH = P ! H           (2) 

M ! v = P !T .             (3) 

Equations (1), (2), and (3) represent the money 
quantity identity for the official, shadow, and total 
economy, respectively. P is the price level of the official 
economy. G is the real GDP. So the right-hand side of 
Equation (1), P×G, is the nominal trade volume in the 
official sector. H in Equation (2) reflects the real output 
in the shadow economy by deflating through the official 
economy price P. Thus, the right-hand side of equation 
(2) is the nominal output evaluated by the price level of 
the official economy. We should note that the two 
sectors are not separable but connected with each 
other since an economic agent trades in both official 
and unofficial sectors. So the two sectors are entangled 
with each other as if Möbius strip. Moreover, there is a 
price level PH  in the unofficials different from the P. 
Then the size of the unfficials would be PH ! "H . Since 

P ! PH ! "H
P

, we can set PH ! "H
P

= H .  So the equation (2) 

does not lose a generality. MG and MH represent the 
M1 circulating in each sector. vG and vH represent the 
corresponding money velocities in each sector. In 
Korea, M1 is narrow money defined as the sum of 
currency and transferable deposits including bank 
demand deposits, bank saving deposits, MMDA 
(money market deposit account) and MMF (money 
market fund).  

The last equation, Equation (3) is the money 
quantity identity for the total economy, including both 
official and unofficial sectors. M represents M1 and 
denotes the total money supplied for payment and 
settlement for every kind of commercial transactions 
and v is the corresponding velocity. 

Note that only P, G, and M are known. It is 
impossible to derive the size of the shadow economy 
relative to (official) GDP, H/G, without further 
assumptions. With M1= C + D, where C is the currency 
and D is the transferable deposits, we can rewrite 
equations (1) and (2) as follows: 

[(1! p)C + qD]vG = P "G            (4) 

[pC + (1! q)D]vH = P "H ,           (5) 

where p is a portion of the currency C circulated in the 
unofficial sector, and similarly, q is the portion of 
transferable deposits D circulated in the official sector. 
In other words, some portion of cash, p, in the 
economy is used to support the transactions in the 
unofficial sector and some portion, q, of transferable 
deposits is used in the official economy.  

One extreme case is that both p = 1 and q = 1. That 
is, the cash is used only in the unofficial sector, while 
the transferable deposits are used only in the official 
sector. Even in this case, it is still impossible to pin 
down H because vH is not known yet. On the other 
hand, it should be recognized that the Korean won 
KRW is not used in the international currency but only 
in Korea. It is domestic and local currency and has 
been regulated not to be circulated in abroad by 
Korean law, Act of Foreign Exchage Trade. Cebula 
(2014) argues that the US dollar circulated abroad 
outside U.S. would be related to the U.S. underground 
economy. 

Note that the money velocity of the total economy is 
the weighted average of vH and vG as follows:  

v = M
G

M
vG + M

H

M
vH .            (6) 

It is reasonable to assume that the money supply in 
the official economy is by far larger than that in the 
shadow economy. Based on this prior assumption, we 
further assume that the money velocity of the total 
economy is a point between vH  and vG , i.e., 
vH < v < vG .   

On the other hand, to compute the size of the 
shadow economy size, we can derive Equation (7). 
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H
G
=
PH
PG

=
Mv ! PG
PG

=
Mv
PG

!1           (7) 

Since M ! v  is equal to the total GDP in both sectors 
and total GDP is greater than the official GDP, the ratio 
H
G

 would be larger than 0 in equation (7). We observe 

that if all currency and deposit in M1   are used only in 

the official economy, i.e., M1= M1G ,  then the ratio H
G

 

could be zero. Moreover, the parameter P representing 
the price index in the official economy would be 
redundant in estimating the relative size of the shadow 
economy.  

Let us narrow the range of the velocity v . Noting 

that M
G

M
vG < v < vG  owing to Equation (6), we take v  

as the midpoint of the interval, i.e., v = M
G +M
2M

vG . . 

Then, the relative ratio of the shadow economy can be 
estimated as follows: 

Ĥ
G
=
M
PG

!
MG +M
2M

vG "1= M
G +M
2PG

vG "1.         (8) 

To apply this procedure, the values of both p and q 
in equations (4) and (5) must be determined. However, 
information on the parameters is never known yet. We 
have to take advantage of our subjective prior 
assumptions to determine the values of the 
parameters. In the modern economy with financial 
innovations due to ICT, and well accepted payment 
and settlement instruments such as checks and credit 
and check cards, we rarely need to hold and use cash. 
Moreover, the Korean government allows income 
deduction for transactions made by credit/debit card or 
cash with cash-payment receipt, as mentioned earlier. 
Thus, although the transactions accompanying CPR 
happen in the official economy, most cash transactions 
without CPR to avoid tax can be expected to happen in 
the shadow economy world. In contrast, since a 
transaction by transferable deposit can be easily traced 
by government inspection agencies such as the tax 
authority or prosecution if needed, the deposit can 
hardly be used for payment and settlement in shadow 
trades. Accordingly, the assumption that p and q are 
close to unity does not seem unreasonable. In addition, 
the transferable deposit is more likely to be used only 
in the official economy than the cash used in the 
shadow economy. Furthermore, it is prohibited by law 
to offer price discounts on cash settlement by sellers in 
Korea. 

To sum up, we assume that 0.9<p<q<1. We sample 
(p,q) randomly and uniformly within the triangular area 
0.9<p<q<1. Once the pair (p,q) is sampled, we 
compute H/G according to Equation (8). In our study, 
we have a simulated sample under 10,000 replications 
for each year. Then we obtain the maximum, minimum 
and median of H/G’s annually. 

B. Regression Specification 

One of the main goals of this study is to estimate 
the role of the transparency policy, which enhances 
credit/debit card usages and the CPR through tax 
reduction incentive, on the relative size of the shadow 
economy. To estimate the effect, simple regression 
models are specified with the estimated relative size of 
the shadow economy as the dependent variable. The 
regression includes, as major determinants of the 
shadow economy, the tax-GDP ratio (TAX) which was 
one of the key variables in Tanzi’s (1983, 1986) and 
the credit/debit card usage volume including the CPR 
(CC). In addition, we control the ratio of self-employed 
persons for small businesses to total employed 
persons (SELF), who tend to prefer cash transactions 
to evade the VAT and income tax, the degree of 
financial market development (FD), which is domestic 
credit provided to the private sector by banks and stock 
market capitalization to GDP according to Beck and 
Levine (2002) and Beck et al. (2001), the issuance 
volume of KRW 50,000 bills (H-BILL) and macro-
economic variables such as real GDP growth rate (g) 
and interest rate (r). We take natural logarithms of all 
variables except H-BILL, g, and r. Note that the value 
of H-BILL is zero for each year before 2009. 

Our regression specification is as follows: 

ln Ĥt

Gt

=!1 +!2 lnTAXt +!3 lnCCt +!4 ln SELFt +

!5 lnFDt +!6H " BILLt +!7
' Zt + ut .

        (8) 

We employ Newey and West’s (1987) HAC formula 
with potential serial correlations of the errors u . 

IV. DATA AND RESULTS 

A. Data 

The data on nominal currency, M1, and GDP are 
obtained from the BOK. With these time-series data, 
the size of the shadow economy relative to the GDP 
was estimated, as developed in the previous section. 
Information on the usage of credit/debit cards and 



The Effect of Transparency Policies on Shadow Economy Journal of Reviews on Global Economics, 2018, Vol. 7      341 

CPR, the tax-GDP ratio, and the ratio of self-employed 
persons are extracted from the annual reports of the 
NTS of the Korean government. An index of financial 
market development is obtained from the WDI 2013 of 
the World Bank. In addition, the issuance information 
for KRW 50,000 bills, economic growth rate, and 
interest rate are collected from BOK. All our data have 
annual frequencies.  

B. Estimation of the Shadow Economy 

In our estimation, the assumption 0.9<p<q<1 is 
necessary. Thus, we limit the sample period as the 
years from 1990 to 2012, since the assumption is more 
plausible. Figure 1 shows the estimated shadow sector 
relative to the official sector. In this figure, the median, 
maximum, and minimum among 10,000 H/G ratios for 
each year are denoted reflecting the uncertainty of the 
parameters p and q. (However, note that Figure 1 is not 
a box plot.) 

As seen in the figure, the ratio of the shadow 
economy to the official one is decreasing over time. In 
particular, after early 1990s, it decreased 
instantaneously owing to the introduction of the so-

called true individual name account system which 
seems to have played a significant role in dampening 
the size of the shadow economy. However, the shadow 
economy rebounded to the rising track after 2003. This 
is around the time that the governments began to 
implement a series of welfare polices aiming for welfare 
state. Accordingly, the government raised the tax-GDP 
ratios from 17 percent to 20 percent. This increased tax 
burdens certainly led to more tax evasion, which 
resulted in the expansion of the unofficial economy. 
Additionally, the recent rise of the relative ratio of 
shadow economy seems to be associated to the 
issuance and circulation of high-denomination bills of 
BOK. The estimated ratio of the shadow economy to 
GDP seems to fit into our anticipation regarding the 
association between its size and transparency policies, 
even though we did not consider it in the computations.  

C. Regression Results 

Next we provide the regression results. Table 1 
shows the OLS results with SE computed using the 
Newey-West HAC formula. To run the regression, we 
get the median of 10,000 ratios of shadow to official 

 
Figure 1: The estimated relative size of underground economy. 

This figure shows the estimated shadow GDP relative to official GDP from 1990 to 2012 under the assumption that the money 
velocities of the total economy and official economy are identical. With the uncertainty due to lack of knowledge on the ratio of 
currency and transferable deposits circulated in both the shadow sector and official sector, we assume that the former and the 
latter would be jointly distributed uniformly in the triangular area 0.9<p<q<1. With the 10,000 replications, we compute the ratio 
of shadow sector to the official sector through money quantity identity for each sector. This figure shows the median, maximum, 
and minimum among 10,000 estimated ratios of shadow sector to official one for each year. 
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sector as a point estimate of the relative size at each 
year and use it as dependent variable in the 
regression. 

As seen in Table 1, the variable for the credit/debit 
card and cash receipt would be highly significant. The 
sign, magnitude, and statistical significance are robust 
regardless of the specifications. The estimated 
coefficients imply that the elasticity of the relative size 
of shadow to official economy against the credit and 
cash receipt usage to GDP would be about 0.11-0.22. 
That is, for the 10 % increase in the ratio of credit and 
cash card usage to GDP, the relative size of shadow to 
official sector would decrease of about 1.1-2.2 %. This 
result implies that the transparency policy of the 
Korean government to crack down the shadow 
economy seems to be successful and effective to some 
extent. 

On the other hand, the coefficient of the ratio of tax 
burden to GDP is estimated to be positive. This result 
implies that as the tax burden becomes heavier, the 
size of the shadow economy tends to grow. This finding 

is consistent with the one from Tanzi’s traditional 
approaches. However, it lacks statistical significance 
and robustness. We believe that the insignificance 
would be caused by the mirco-numerosity problem. 
The high significance of H-BILL is remarkable. As 
expected, the high-value bill issuance seems to turn 
out to be a major driving force of the rise of shadow 
economy. 

In our regression, we take the median as a point 
estimate of the relative size of shadow economy. We 
can use the maximum or minimum as the estimate. In 
that case, the level of the relative size of shadow 
economy would change. However, we obtain 
qualitatively similar results of the regression using the 
maximum and minimum. This is a natural 
consequences caused by the log-log form regression. 
The results can be provided on readers’ request. 

V. CONCLUSIONS 

In this study, we proposed a new and simple 
methodology for estimating the shadow economy using 

Table 1: The Regression of Estimated Underground Economy 

 Model (1) Model (2) Model (3) 

-0.2017*** -0.2168*** -0.1142** 
lnCC 

(0.06) (0.07) (0.04) 

0.8158 1.0173 0.9223** 
lnTAX 

(0.55) (0.64) (0.39) 

0.0108*** 0.0130*** 0.0094*** 
H-BILL 

(0.00) (0.00) (0.00) 

 0.4059 -0.7251 
lnSELF 

 (0.70) (0.43) 

  -0.2343** 
lnFD 

  (0.08) 

0.0139** 0.0140** 0.0123** 
g 

(0.01) (0.01) (0.00) 

0.0356** 0.0340** 0.0348** 
r 

(0.01) (0.02) (0.01) 

N 22 22 22 

F 
[p-value] 

25.47 
[0.0010] 

22.90 
[0.0004] 

54.47 
[0.0000] 

The annual sample period is from 1990 to 2008 due to data availability and plausibility of assumptions for some parameters to estimate the shadow economy 
through the method using money quantity identity in this paper. The dependent variables are the natural logarithms of the estimated shadow economy to the official 
one. We obtain 10,000 ratios of it due to the uncertainty of some parameters in our method. The median of them is regarded as a point estimate of the relative size 
of shadow to official economy. The OLS results are provided. The figures in parenthesis are standard errors which are computed by Newey-West HAC formula. We 
should note that the standard errors are different from the conventional regression analysis, since we assume that in this regression the point estimates of the 
normalized size of official sector do not have any uncertainty. Nevertheless, if we think this issue as the measurement errors in dependent variable with zero mean, 
the estimates in the regression are consistent and the standard errors in the parentheses do not lose the original meanings in statistics. The asterisks *** and ** 
represent statistical significance at two-sided 1% and 5% level, respectively. N denotes the sample size. 
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the quantity theory of money identity. We applied this 
method to the Korean economy to obtain estimates for 
the relative size of the shadow economy to official 
economy annually. Results suggest a decreasing 
pattern of the shadow economy overall until recently; 
however, the size increased more or less in the few last 
years. The Korean government has implemented the 
credit/debit card encouragement policy and cash 
payment receipt system to uncover the hidden 
transactions with otherwise tax sources. This system 
makes the taxpayers to be liable for tax payment 
according to the trade volume by credit/debit cards or 
cash receipts. This provides both consumers and 
suppliers with strong incentives for tax reduction on 
using this system. Our analysis shows that the effect of 
this system on the reduction of the shadow economy is 
statistically highly significant regardless of the 
regression specifications. 

However, we should note that the credit/debit card 
and CPR can cause the reduction of tax revenues as 
well as the excavation of tax source. Thus, we need to 
evaluate whether the system has a positive effect in 
terms of tax revenues for the governments. To do so, 
we should compare the taxation amount on the 
discovered tax source and the tax-exemption amount 
for the corresponding transactions. We would like to 
leave this topic for future research. 
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