Journal of Applied Economics and Business Studies, Volume 1, Issue 1 (2017) 21-34 https://doi.org/10.34260/jaebs.113

A JOURNAL OF THE

Journal of Applied Economics and
Business Studies (JAEBS)

Journal homepage: https://jaebs.com
ISSN (Print): 2523-2614
ISSN (Online): 2663-693X

An assessment of underground economy and tax evasion in
Pakistan

Minhaj-ud-Din'*, Javed Igbal® & Zia-ur-Rahman?

Assistant Professor, Department of Management Sciences, Abdul Wali Khan University Mardan, Timergara Campus
2Assistant Professor, Department of Economics, Abdul Wali Khan University Mardan, Garden Campus

3PhD Scholar Department of Economics, Abdul Wali Khan University Mardan, Garden Campus

o
Underground economy has serious implications for economic performance and public Econo?n Tax
policy of a country. The purpose of this paper is to estimate the size of underground Evasiony'll'ax
economy and tax evasion in Pakistan for the period 1973-2016. This study uses monetary Burden !
approach for estimation of size of the underground economy and tax evasion in Pakistan. JEL

The results indicated that increase in taxes, intensity of regulation, and inflation were the Classification
driving force of underground economy. The estimates show that the size of underground E26: H26

economy in Pakistan showed an increasing trend from 1974 onward and attained its
maximum value in 1998. Thereafter, its size exhibited decreasing trend with small
fluctuations. Interestingly, the impact of taxation reforms introduced in 1997 was not
considerable. Results indicated that the tax burden is the driving force for the existence
of underground economy which need to be appropriately set and enforced. This may
discourage people from indulging in underground economies. The results from this study
can be used for effective policy formulations with respect to underground economy.

Copyright © 2017 SAEBR - All rights reserved
1. Introduction

The underground economy may be defined as those activities which have no record in
the official statistics and no taxes have been paid on them. These activities consist of
monetary as well as non-monetary transactions. Underground economy exists not only in
developing countries but also in developed countries. Many measures are taken such as
prosecution, education and growth in different sectors of the formal economy to
discourage people' and businesses' participation in the underground economy. Gathering
reliable information about the nature and size of underground economy is almost
impossible (Spiro, 1993). Many studies have been undertaken to estimate the size of the
underground economy, its impact and determinants in various countries. The existence of
underground economy and unreliable estimates about its size, makes the data on national
accounts such as unemployment rate, inflation rate, and GDP growth rate questionable.
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Ignoring the underground part of the economy in policy formulations at macro level could
have strong implications for the direction of the economy.

Underground economy can have extremely negative impacts on cultural, social and
economic development of a country, especially for Pakistan which is already facing severe
revenue shortfall with high fiscal deficit. It not only affects the equitable distribution of
economic resources but also decreases the efficiency. Since the underground and
undocumented part of the economy is out of general tax net, it tends to increase tax burden
on formal sector of the economy (Igbal, Qureshi, & Mahmood,1998). Similarly, increase
in the size of underground economy is a lost revenue for governments. Since, underground
economy is not counted in the official estimates of the national incomes, it could also have
strong effect on inflation as well. There is a lack of public trust on governmental
institutions, and quality of goods and services produced in the underground economy is
compromised. Moreover, underground economy may distort the labour market due to lack
of enforcement of the labour laws.

Monetary transactions remain out of the tax net and national accounts either due to
negligence of tax collecting authorities or due to its small size or illegality of its nature.
These transactions include income from unregistered employment, assets formation from
unreported work (like agriculture, housing, hunting, furs like garments and decoration,
transaction in property, fishing, medical services, enterprises, restaurants and hotels,
catering, transportation, etc.), working “off the books” or “moon lighting” (second
jobbing) for cash, sale of information (publication of books, production of posters, video
recording, etc.), informal trade (i.e. working without permit), selling home-grown/home-
made products, financial instruments (like trade in bonds and stocks), covert rentals (like
rent a car, house, shop, etc.), acceptance of tips, currency transaction (money changer),
illegal trade in drugs (alcohol and tobacco), theft, prostitution, bribery, smuggling,
gambling, corruption, begging and kidnapping (often called Mafia), etc. Given the size of
the underground economy in many countries, it is pertinent to discuss the factors that
could affect the underground economy (Tanzi, 1980; Thomas, 1999; Yasmin, Bushra, &
Rauf, 2003; Khalid, 2002; Kemal, 2007). The volume of shadow economy is associated
with many economic and non-economic factors. Rise in tax burden and social transfer,
intensity of regulations in the labour market like reduction in working hours, early
retirement, decline in tax moral, and restriction on second jobbing are some of the major
economic factors which affect its size and extent. The non-economic factor like
unwillingness to show the accurate income and tacit cooperation with dishonest officials
are some other reasons which play vital role in the expansion of its size (Zaman, &
Goschin, 2015; Khan, & Khalil, 2017).

Underground economy has very strong negative impacts on social, cultural and
economic conditions of a country. It challenges the writ of the government by violating the
established rules and regulations (e.g. no tax payment, no work permits and licenses,
provision of illegal unlawful products etc.) and becomes a huge obstacle for the
government to achieve the determined budgetary targets. Its effect can also be seen from
the perspective of economic policy making, where part of the labour force (unemployed in
actual statistics) actually work and earn in the underground part of economy which leads

22



Journal of Applied Economics and Business Studies, Volume 1, Issue 1 (2017) 21-34 https://doi.org/10.34260/jaebs.113

to ineffectiveness of the macroeconomic policies (Ahmad, & Ahmad, 1995). One the other
hand, increase in its size results in further loses in tax revenue, which not only puts
additional pressure on revenue generating authorities to increase taxes in the formal sector
of the economy, but also increases incentives to hide taxes and escape into the shadow
economy (Aslam, 1998). Likewise, the unregistered firms take benefit of not paying taxes
which increases the cost of production to the registered firms which pay high taxes.
Despite of these negative effects, the underground activities also have some positive
effects. The lower cost structure in the informal sector leads to provision of wider
opportunities of employment in the unregistered labour market. Due to low entry cost and
no permit acquisition by the informal sector's firms, their costs are lower making the
unregistered firms charge lower prices than the registered ones. Furthermore, such
underground activities provides better competitive environment (i.e. lower prices with
high sale volume) for their sustainability and growth in the long run (Tanzi, 1999).

Keeping in view the unreliability about the extent and size of the underground
economy and its detrimental effect on the formal part of economy, it is very important to
estimate the size of the underground economy as well what determines the size of such
economy. Therefore, this study is an effort towards this end.

2. Literature review

This section discusses the previous literature on estimating the size of the underground
economy and its effect in various parts of the world. The relevant literature is summarised
as follows:

Many researchers used the monetary approach to estimate the size of underground
economy. Shabsigh (1995) used ratio of currency in circulation (CC) to demand deposits
as a dependent variable and real interest rate, real per capita income, banking services and
tax revenue from imports as explanatory variables. He reported that the size of the
underground economy was about 20.74 % of GDP for the period from1975 -1990.
Similarly, Ahmad and Ahmad (1995) used the ratio of CC to M2, and ratio of CC plus
bearer bonds to M2 as dependent variables while interest rate on time deposits, ratio of
total tax revenue to GDP, and a dummy for the period 1960-71 to capture the impact of
currency holdings were used as explanatory variables. They reported that underground
economy declined to 35.09% in 1990 from 51.96% in 1960.

Ogunc and Yilmaz (2000) estimated the size of underground economy in Turkey by
applying an indirect monetary approach using data from 1971-1999. They found that that
the share of underground economy went from 13.9 % of GDP in 1971 to 20.5 % of GDP
in 1999. Similarly, Schneider and Enste (2000) used the monetary approach for different
European countries in mid 1990s. They found that the underground economy as a percent
of GNP for Greece and Italy was 27-30, for Belgium, Spain, and Portugal was 20-24, for
Denmark, Norway and Sweden was 18-23, for Germany, France, Ireland, Great Britain,
and Netherlands was 13-16 and for United States, Japan, Switzerland, & Austria was 8-10.
Igbal, Qureshi, & Mahmood (1998) also used monetary approach to estimate the size of
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the Pakistan's underground economy over the period 1973-1996. They regressed the ratio
of CC to M2 on the banking services, growth rate of GDP, international trade tax, interest
rate on time deposits, a dummy for structural adjustment program of 1988 and lagged
dependent variable. They found an upward trend as the size of the underground economy
was 20.2 % of GDP in 1973 to 51.3 % of GDP in 1996.

Aslam (1998), Khalid (2002) and Kemal (2003) used ratio of CC plus foreign currency
accounts to total money supply in their models. However, in explanatory variables they
were quite different from one another. In Aslam (1998) the explanatory variables were
total tax revenues, interest rate on time deposits and a dummy for foreign currency
accounts introduced in 1991. Instead of using the same dummy, Khalid (2002) used
structural adjustment program as a dummy variable in his analysis. He also used the
banking services and lagged dependent variable in his explanatory part of the model.
Instead of using real interest rate and the same dummy of Khalid (2002) model, Kemal
(2003) used the dummy of Aslam (1998). Aslam (1998) estimates showed an upward
trend from 29 % of GDP in 1960 to 43.9 % of GDP in 1990, stagnant between 1990 and
1996 at 43.8 %, and then declined to 35.5 % in 1998. Khalid (2002) estimates also showed
an upward trend from 13.45 % of GDP in 1976 to 28.51 % of GDP in 1998. In Kemal
(2003), the estimates went on increasing from 20.27 % of GDP in 1973 to 25.51 % of
GDP in 1991, and then with a rapid increase it reached to 54.52 % of GDP in 1998 and
then declined to 37.25 % of GDP in 2003. Finally, Kemal (2007) found an upward trend
from 16.3 % of GDP in 1974 to 31.4 % of GDP in 2005, with highest 38.7 % value of
GDP in 1998.

Yasmin, Bushra & Rauf (2004) reported upward trend from Rs.12 billion to Rs.1085
billion during the period under analysis (1974-2002). A possible explanation of such
enormous increase in underground economy could be the absence of tax reforms over a
period under study. Qazi and Hussain (2006) used two models by adding tax reform
dummy to the model used previously by Ahmad & Ahmad (1995). The estimates of the 1%
model reported downward trend from 51.6 % of GDP in 1960 to 20.3 % of GDP in 2003.
The estimates of the 2" model also reported a downward trend. They noted that taxation
reforms played a significant role in shrinking the size of underground economy. They
found a positive relationship between black economy and corporate and personal tax rates.
According to them, when these rates were at its peak (60%) in 1980s the black economy
was also at its peak (51.6%), and with gradual decrease in its rate the size of black
economy also went on decreasing from 56 % during 1980-86, to 28 % in 1993.

Arby et. al. (2010) estimated the size of underground economy by using the monetary
approach and applying an Autoregressive-Distributed Lag (ARDL) model by adding
education as an additional factor affecting the size of shadow economy. They found that
the size of the underground economy was 30 percent. Similarly, about 20 percent of the
overall economic transactions were taking place in the informal sector of the economy.
Blackburn et. al. (2012) found factors which play a role in motivating individuals and
firms to conceal their true wealth to avoid taxes. In their analysis, they found that the
presence of financial market imperfection, the amount of wealth disclosed by an individual
and the level of financial development are the key factors which determine the degree of
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involvement in tax evasion and engagement in underground economy. Similarly, Capasso
& Jappelli (2013) provided a theoretical and an empirical model to study the relationship
between financial development and the size of underground economy in Italy. They found
that local financial development (reduction in the cost of external finance) can reduce tax
evasion and the size of underground economy. Mughal and Schneider (2018) also used the
monetary approach for finding the extent of underground economy in Pakistan for a period
of 1973-2015 and employing the ARDL and Granger causality methods. They found a
significantly positive relationship between the official sector and shadow economy in the
long run. The size of underground economy was recorded 25% on average for the period
under analysis.

Kireenko & Nevzorova (2015) studied the effect of shadow economy on the quality of
life. They used a sample of 150 countries and divided them into 5 groups based on the size
of their underground economies for the period of 1999-2007. They found that the quality
of life (measured by life expectance at birth and the number of children in school) had a
positive association with the size of underground economy. Furthermore, Zaman &
Goschin (2015) developed an index for shadow economy in which they included three
indicators: shadow economy measured in euro per inhabitants, shadow economy as
percent of GDP and shadow economy of Romania as percentage of the total EU-28
shadow economies for the period of 1999-2012. Their results showed that the underground
and formal economies were co-integrated.

Ferrer-i-Carbonell and Gerxhani (2016) estimated a relationship between tax evasion
and individual wellbeing in fourteen central and eastern European countries in 2013 and
2014 by focusing on the role of institutions and social capital. They found a negative
association between tax evasion and individuals’ life satisfaction. On the other hand, Khan
and Khalil (2017) incorporated some real factors of economy like employment level,
political stability, tax to GDP ratio and cost of working to estimate the size of underground
economy using the data for a period of 1972-2010. For estimating the size of informal
sector, they used HP-Prescott filter method for obtaining the potential GDP and actual
GDP series through feasible generalized least squares (FGLS), and found that 71 percent
of the Pakistan's economy was informal.

3. Research methods

Various approaches for estimating the size of underground economies have been
discussed in the previous literature. These approaches are discussed in the following
subsections.

3.1 Direct approaches

Exclusive survey technique surveys the suppliers and consumers engaged in
underground activities or services. The basic advantage of this method is that it provides
information about the underground economy directly from those who are engaged in it.
However, the unwillingness of respondents to cooperate presents a huge obstacle.
Auditing of tax return technique scrutinizes the tax payers’ files by the tax collecting
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authority in depth. This approach provides information in detail about self-employed
persons who have better opportunities of concealment. However, the estimates based on
this technique imitate only that portion of income discovered by the relevant authority,
which is likely to be a fraction of the hidden ones. The tax audits have proved that this
method can’t reveal all tax evasion, and that they are limited to taxable activities only.

3.2 Indirect approaches

These are mostly macro-economic approaches or indicator approaches which contain
information about the shadow economy. Income and expenditure approach (generally
referred to as the fiscal approach) states that if exact estimates of the expenditures of a
nation do exist, then the difference between the expenditure and income of that nation can
be used as an indicator of the presence of black economy. However, this approach is
criticized on the ground that the gap between expenditure and income may increase due to
other reasons, like: illness, unemployment, retirement and over-report of consumption
expenditures or under-report of income level, etc.

Labour market approach measures the total number of hours available to informal
sector in terms of monetary units by multiplying it with average productivity of the
workers in shadow economy. On other hand, the decrease in availability of labour force
for the official economy is linked with increase in underground economy. Main problem
with this approach is that we can’t measure the average productivity of workers and the
number of hours spent by the workers in shadow economy accurately. The identification
of second jobbing (which is often the case) is another problem with this approach. That’s
why economists consider this approach as a weak indicator for the measurement of black
economy.

3.3 Monetary approach

Monetary approach developed by Cagan (1958) was used to study the relation between
currency ratio and tax pressure for the United State over the period 1919-1955. It was
found that a number of factors like interest rate, weighted average tax rate, real per capita
income, and income tax affect the currency ratio significantly. Direct and indirect tax
burden were both included in this model. Tanzi's (1983) took the Cagan (1958) approach
and developed it further. He took all conventional factors in his analysis for the United
States over the period 1929-1980. The model he used for his analysis is given as under:

In(C/M3)e = Bo+ B1In(L+TW) + Boln (WS/Y)+B3InRy + Baln(YIN) + & 1)

where o> 0, 1> 0, B2 >0, B3 <0, Bs > 0, In represents natural logarithms, and C/M2
is the ratio of currency in circulation to broad money supply, TW is the weighted average
tax rate, WS/Y is the ratio of wages and salaries to national income, R is the interest
payment on saving deposits, Y/N is the ratio of national income to population and finally &
is the error term.

3.4 Physical input (electricity) demand approach

This is the latest developed discrepancy approach. This approach focuses on the
consumption of electricity which is required to produce the national income of a country.
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In this method, the excessive use of electricity is then attributed to black economy.
However, many of the underground activities do not use much or even no electricity (e.g.
personal services), and that they often use other energy sources like gas, oil, coal, etc. for
such types of activities. Another problem with this approach is that it does not control for
the variations in technological progress across the country which may bring a huge change
in quantitative and qualitative aspects of the product.

3.5 Empirical model for this study

This study will use the monetary approach with slight modifications in the models.
Four different versions of the models given below shall be used on the data for the period
from 1973 to 2016. The significance of using four models in the current study is to check
the sensitivity and robustness of the explanatory variables to different dependent variables.
These models are as under:

[([(CC+ DD + FCA)/M2] ; = Bo + B1TYi—1 + B2BS + B3Y; + B4INF + & (2)
with Bo, 1, Pa> 0 and P2, B3<0
[(CC + DD + FCA)/M2] ; = o + BiTYi_q + BoBS + BsINF + B,[(CC+ DD + FCA)/M2] ., +& (3)

with Bo, 1, Pa> 0 and P2, B3<0
[(CC + DD + FCA)/M2] ; = o + BiTYi_q + PoBS + BINF + B,DI7 + & )
with Bo, 1, B3> 0 and P2, Ba<0

[(CC + DD + FCA)/M2] ; = By + BiTY;_1 + BoBS + BsY, + B4INF + Bs[(CC + DD + FCA)/M2] ,_, + & (5)
with Bo, B1, P4, s> 0 and P2, f3<0

where CC is the in currency in circulation, DD is the demand deposits, FCA is the
foreign currency accounts, M is the combination of My, time deposits and other deposits,
TY is the tax-to-GDP ratio, BS is the banking services defined as the ratio of total amount
of banks deposits to total number of bank accounts, Yy is the growth rate of real GDP rate
in percentage per annum, INF is the inflation rate in percentage per annum, Dg7 is the
dummy variable to capture the impact of taxation reform on underground economy(Year
1997 was selected due to reason that the excise tax reform was on its peak in 1997, even
though it was started in 1990) and finally & is the error term.

3.6 Estimation of underground economy
The size of the underground economy shall be estimated as follows:

For each year, the liquidity holding with tax variable [{(CC+DD+FCA)/M2}+] and
without tax variable [{(CC+DD+FCA)/Mz} wt ] was calculated for each equation through
regression. The difference between [{(CC+DD+FCA)/M2}] and [{(CC+DD +FCA)/M2}
wt] gave us an indication that how much liquid money holding is tax-induced. In other
words, it will indicate the extent to which higher level of taxes (direct and indirect) induce
people to hold larger amounts of liquid money like cash, demand deposits and foreign
currency accounts. The level of increased demand for liquid money is presumed to
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indicate the magnitude of tax evasion, which is known by illegal money (IM).
Mathematically;

IM =

[{CC+DD+FCA} {CC+DD +FCA}

M, M, ] * M, (6)

t wt

Following Tanzi (1983), the difference between M; (i.e. CC+DD) and illegal money
(IM) was then declared to be legal money (LM) calculated as LM = Mz — IM.

The division of GDP on legal money will then give us the velocity of legal money.

GDP

V. =
tm [LM

@)
By assuming that Vim = Vim, the mathematical expression for the calculation of
underground economy will become as follow:
Underground Economy (UE) = IM * Vin

Finally, the multiplication of underground economy with tax-to-GDP ratio will give us the
tax evasion (TE) for that country which is given as follows:

8)

Taxes]

T [ TE) = UE
ax evasion (TE) = U [GDP

4. Results and discussion

Following the monetary or liquidity demand approach, simple ordinary last squares
(OLS) method is applied to models given in equations 2-5 and the results are presented in
table 1. These models use the same dependant variable while different independent
variables have been included to estimate their effects.

In table 1, the results from the various specifications of the underground economy
models are presented. Results from model 1 shows that the coefficient of lagged tax-to-
GDP ratio (TYw1) is positive and statistically significant at 1 percent, which gives an
indication of high liquid money holding if the tax rate in previous year is high. This
finding seems to confirm the main hypothesis that as the tax rate increases, people engage
themselves in underground activities and prefer more liquid money holdings. The
coefficients of banking services (BS) and annual growth rate of GDP (Yg) are negative and
significant at 1 & 5 percent, respectively. It implies better banking services and economic
growth can decrease the demand for liquid money holdings. Coefficient of inflation rate
(INF) is positive and statistically significant at 1 percent, which implies that higher
inflation will motivate people to hold more liquid money to sustain the same standard of
living. The explanatory variables are significantly explaining the dependent variables
because R? is 0.74 and F-statistic is also significant. The value of DW-test confirms no
problem of autocorrelation.

In model 2, inflation rate variable is replaced with lagged dependent variable
(Dept-1). Results suggest that the coefficient of the lagged tax-to-GDP ratio (TYt.1) is once
again positive and statistically significant at 1 percent. The coefficient of the BS is
negative and lagged dependent variable (Depw1) and real growth rate is positive, and
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statistically significant at 1 percent, 1 percent and 10 percent respectively. Values of R?, F-
statistic and DW-test give the same results as discussed earlier.

In model 3, due to insignificance of the lagged dependent variable (Dept.1) at
standard 1% and 5%, it was replaced with dummy variable (D97) just to see the impact of
taxation reform to see if it had any impact on the underground economy and expected to
have a negative sign. The coefficient of the tax reform dummy (D97) is negative, as
expected, but turn out to be insignificant. The inclusion of this dummy was made on the
ground that though statistically it is insignificant but still it has a negative relation with
currency holding and the tax reforms of the 1997, which have not given any structural
change to underground economy by decreasing its magnitude. The coefficient of TY:1 and
INF are positive and statistically significant at 1 percent, whereas the coefficient BS is
negative but significant at 1 percent. Results regarding the values of R?, F-statistic and
DW-test are similar to that of previous models.

In this model 4, the lagged tax-to-GDP variable (TY1) is replaced with the
prevailing tax-to-GDP ratio variable (TY). Also, the insignificant variables D97 was also
replaced with a single lagged dependent variable (Dept1) and real GDP growth rate (YG).
Results of the estimated model show that tax-to-GDP (TY) variable is insignificant, though
has positive relation with liquid money holding. This may indicate that majority of the
people engaged in underground economy are backward looking and that they make their
decisions regarding involvement in such type of activities while learning from the past as
the lagged tax-to-GDP ratio in the initial three models was statistically significant. The
coefficients of the BS and GDP growth rate (TY) are negative and statistically significant
at 5 percent. The coefficient of the INF is positive and statistically significant at 1 percent,
as was in the first three models. The coefficient of the lagged dependant variable (Dept.1 )
is also positive and statistically significant at 10 percent.

Table 1: Effect of various factors on the liquid money holdings in Pakistan (1973-2016)

Model 1 Model 2 Model 3 Model 4
Constant 0.560%** 0.465%** 0.598*** 0.450%**
(0.042) (0.077) (0.020) (0.081)
. 1.73%** 0.935%** 1.285%** | e
Lag of tax-to-GDP ratio (0.611) (0.337) (0.464)
. 1.152
Tax-to-GDP ratio (0.744)
Banking services (total amount of banks -ABTTOMH | L 5'07*** '2192;062 -402.126**
deposits/ total number of bank accounts (157.516) (462.959) (429.686) (164.391)
-0.005** 0.012%** | e -0.005**
0,
Growth rate of real GDP (%) per annum (0.002) (0.002) (0.002)
Inflation rate (%) per annum 0.013" 0.013* 1 0.011%
(0.001) (0.001) (0.001)
I B 0.206* | = ------ 0.218*
Lag of the dependent variable (0.115) (0.122)
Dummy variable capturing impactof | - | - -0.006471
taxation reform on underground economy (0.024515)
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(D97)

R? 0.74 0.76 0.74 0.75
Adj R? 0.71 0.73 0.70 0.71
S.E. of regression 0.03 0.02 0.02 0.02
Sum squared resid 0.02 0.02 0.02 0.02
Log likelihood 79.24 80.91 79.18 80.22
Durbin-Watson 1.92 2.53 2.10 2.34
F-statistic 21.71 24.63 21.61 18.08

Note: * , **, *** represent the level of significance at 10%, 5% and 1 % respectively, Standard
errors are in given parentheses.

The estimated results of the underground economy and tax evasion for all these models
are reported in Table 2. Similarly, in figure 1& 2, the trend of the underground economy
and tax evasion for various model specifications have been shown as well. Results of these
models are different in values from each other but they are quite similar in trends. The
derived estimates have shown an upward trend from 1974 to 1998 and then have shown a
downward trend up-to 2016 with a little bit fluctuation in its path. Further, these estimates
are highly sensitive to the value of tax evasion and velocity of money. The point at which
these values were on their highest level, the values of shadow economy were also at their
peak?.

The significance of using four models in the current study can be viewed from the
resulted values of these models. The trends of these estimates show that size of the
informal sector and tax evasion change with change in specification of the model. The
main significant variables in these models are inflation, banking services and tax-to-GDP
ratio (with lag), which can also be seen from the values of tax evasion, where increase in
tax has not only increased the tax evasion but has also increased the size of informal
economy. Inclusion of lagged tax-to-GDP ratio has confirmed the cited preposition that
the engaged portion of society in the underground economy is quite backward looking
where they learn from the past while making their decision about involvement in such sort
of activities.

2 The estimated value of the velocity of legal money in the current study is greater than its estimated value
by State Bank of Pakistan. The reason is the difference in specification of formulas. Estimating its value,
the State Bank has divided GDP by My, while in current study velocity of legal money is considered to be
the ratio of GDP to legal money. Since legal money (LM) is less than M; that’s why velocity of legal
money in this study is greater than velocity of money calculated by State Bank of Pakistan, i.e. Vim >V wu.
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Table 2: Resulted values of velocity of money, underground economy and tax evasion

As percent of GDP

Years Model 1 Model 2 Model 3 Model 4

v | uE [ TE| vw JUE | TE [vwm] UE [ TE [vW ] UE | TE
1974 | 99 1001 046 | 95 516 023 | 97 724 033 | 99 977 045
1975 | 11.7 1324 061 | 111 793 037 [113 949 044 [114 1091 05
1976 | 114 1384 065 | 109 884 041 | 11 991 047 |11.2 1165 055
1977 | 104 1372 0.6 10 887 042 | 10 983 047|102 1161 056
1978 | 98 1446 076 | 94 934 049 | 95 1034 054 | 97 1298 0.68
1979 | 91 1566 083 | 87 993 053 | 88 1116 059 | 89 131 0.69
1980 | 88 1599 101 | 83 1027 065 | 84 1139 072 | 88 1556 0.98
1981 | 83 1858 125 | 7.7 1147 077 | 79 1315 088 | 81 1611 1.08
1982 | 85 2028 136 | 79 1267 085 | 8 1429 096 | 82 166 1.11
1983 | 85 2144 137 | 79 1359 087 | 8 1506 0096 | 8.1 16.88 1.08
1984 | 9 2127 139 | 84 1369 089 | 85 1495 097 | 8.7 1789 1.16
1985 | 87 2123 13 81 1348 082 | 82 1492 091 | 83 1648 1
1986 | 9 1993 116 | 85 1293 075 | 86 1405 081 | 8.7 1579 091
1987 | 89 1789 096 | 84 1167 063 | 85 12.68 068 | 8.6 13.96 0.75
1988 | 83 1584 089 | 7.9 1046 059 | 8 1128 063 | 81 1374 077
1989 | 87 1601 092 | 83 1029 059 | 84 114 066 | 8.6 1356 0.78
1990 | 9 1663 092 | 85 1066 059 | 86 11.82 0.66 | 88 13.35 0.74
1991 | 93 1714 089 | 88 1112 057 | 89 1217 063 | 9 1339 0.9
1992 | 94 1775 102 | 89 1162 066 | 9 1258 072 | 93 1617 093
1993 | 99 2213 126 | 92 1378 078 | 94 1552 0.88 | 9.6 1804 1.03
1994 | 101 2414 141 | 94 1519 089 | 95 16.85 0098 | 9.8 203 1.19
1995 | 111 2475 147 | 103 1549 092 | 105 17.25 1.03 | 10.8 2059 1.23
1996 | 121 277 174 | 111 172 108 [113 1917 12 |11.7 2375 1.49
1997 | 133 3492 223 12 2106 135 |12.2 2375 152|127 2868 1.79
1998 | 139  38.69 235 123 2323 141 |126 2608 158 | 13 2948 183
1999 | 108 266 148 10 1685 093 |10 1846 102 | 103 201 1.12
2000 | 108 2242 12 | 101 1456 078 | 102 1572 084|104 17.95 0.96
2001 | 116 2296 124 | 108 1474 08 | 11 1607 087 |11.3 1911 1.03
2002 | 117 2329 112 | 109 1474 071 | 11 1629 078 |11.1 17.27 0.83
2003 | 106 1874  0.87 10 1235 057 | 101 1325 061|102 1504 0.69
2004 | 94 171 078 9 1119 051 | 9 1214 055 | 92 1408 064
2005 | 88 1701 081 | 84 1103 052 | 85 12.08 057 | 8.7 1467 0.7
2006 | 85 1759 0.91 8 1122 058 | 81 1247 064 | 83 1566 081
2007 | 78 1754 09 74 1107 061 | 7.4 1244 069 | 7.7 1539 085
2008 | 75 183  0.88 7 1153 058 | 7.1 1290 065| 7.3 1650 0.81
2009 | 73 173 086 | 6.7 11 06 | 69 131 062 70 1610 0.78
2010 | 7 1644 09 65 1110 07 | 65 1276 067 | 69 1593 0.76
2011 | 68 1625 085 | 63 1093 067 | 61 1253 07 | 65 1547 08
2012 | 65 1598 084 | 61 1056 064 | 63 1221 063 | 66 1473 0.76
2013 | 63 1512 082 | 59 1042 061 | 61 1210 06 | 64 1413 071
2014 | 62 1458 0.8 58 1027 058 | 59 1200 06 | 61 1374 067
2015 | 61 1375 071 | 57 983 054 |57 1193 058 | 6.1 1365 0.64
2016 | 59 1351 068 | 56 957 05 | 56 11.83 055| 6 1331 061

where velocity of legal money (VM), Underground Economy (UE), Tax evasion (TE)
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Figure 1: Estimates of underground economy (1974-2016)
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Figure 2: Estimates of tax evasion (1974-2016)

There could be various reasons of decrease in the size of informal sector and tax
evasion after reaching to the highest level in 1998. For instance, rise in private investment
level, increase in smuggling, taxation reform in, and better policies of the government like
increase in the growth rate of GDP and ease in credit facility to the private sector played a
vital role in shrinking the size of underground economy.

It worthy to mention here that the derived estimates of these models have not only
found a single peak point for its maximum value but have also got smaller variation in the
derived estimates by following almost similar trends. A possible explanation of the
differences in results found in this study in comparison with other studies is the difference
may be the specification of the models. The usage of tax-to-GDP ratio (with lag and
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without lag) as an explanatory variable in these models has confirmed the preposition that
the engaged portion of the informal economy are quite rational while making their
decisions about involvement in the unregistered sector, because the lagged tax-to-GDP
ratio variable was found statistically significant in the first three models, whereas without
lag this variable was statistically insignificant in the last model only, though it has a
positive relation with currency holding. At the end, the derived estimates of this study
should not be considered as an accurate measure of the underground economy and tax
evasion; rather, these estimates can be used as overall trends for better policy making.

5. Conclusion

This study is an attempt towards knowing the unknown part of the economy. The
monetary approach is used to estimate its size and what determines it. A set of four
models were presented for the extended time period of 43 years, from 1973 to 2016. These
estimates show that the size of informal sector and tax evasion went on increasing from
1974 and attained the maximum level in 1998. However, in the coming years its
magnitude went on decreasing with slight variation in its path. The decrease in
underground economy and tax evasion may be caused by increase in private investment,
increase in smuggling regulations, taxation reform, and better policies of the government
like increase in the growth rate of GDP and ease in credit facility to the private sector.
Increase in taxes, intensity of regulation, and inflation were found to be the driving force
of underground economy and tax evasion, which should be focused and regularized by the
policy makers so that people have little incentives to indulge in underground activities.
These estimates are different from one another, with small variation, which shows the
sensitivity of the dependent variables to the explanatory variables. Moreover, the derived
estimates of this study should not be taken an exact measure of underground economy and
tax evasion. These results should be treated carefully because they are sensitive to the
assumptions made, equations specified, and data used.
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