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The main aim of this paper is to estimate the size of the underground economy in Ghana during the period 1983–2003. There
is no agreement on the appropriate estimation approach to adopt to measure the size of the underground activities. To this end,
we employ the well-applied currency demand approach in our measurement. Parameter estimates from the estimated currency
demand equation are used in quantifying the ratio of “underground” to “measured” output/income for the Ghanaian economy.
The estimated long-run average size of the underground economy to GDP for Ghana over the period is 40%. The underground
economy is found to vary from a high of 54% in 1985 to a low of 25% in 1999. Estimates may represent lower bound estimates.

1. Introduction

Ghana sticks out as a country with a moderate but persistent
economic growth and successes in poverty reduction over the
last decade. The country is home to a population of about 24
million people, withmore than 100 different ethnic groups [1].
Out of this population, Ghana’s labor force in 2008 totalled
about 11.5 million people. The economy continues to rely
heavily on agriculture which accounts for 37.3% of GDP and
provides employment for 56% of the work force in 2007.
Manufacturing is only a small part of the Ghanaian economy
totalling 7.9% of GDP in 2007. Based on current statistics [1],
Ghana is doing politically and economically well compared
to other developing.

In terms of politics, Ghana happens to be the first
sub-Saharan African country to gain independence in 1957.
Despite this success, the country had seen a series of political
unrest from 1966 to 1981 leading to serious economic decline
over the period. Political unrest coupled with famine in the
early 1980s leads to a broken economic system inter alia:
high inflation, huge depreciation of the country’s currency
(cedi), high unemployment, and huge budget deficits (see
[2]). The incidence of huge budget deficits over the period
is attributed in part to low revenue mobilization and the
strong affinity for people to take advantage of the broken

systemby avoiding paying of their fair share of taxes.Thehigh
inflation (e.g., about 122% in 1983) over the period served
as a further incentive for people to indulge in underground
activities in order to be able to provide the basic needs for
their households. All these activities led to the intervention
by the IMF and subsequently led the country on the path of
structural adjustment. Economic reforms were subsequently
implemented in 1983. The focus of this study is on the size
of the underground activities in Ghana over the period 1983–
2003.

The size of a country’s national wealth is pivotal in the
national development agenda of the country. Specifically, the
sustainability and the existence of strong economies to a
great extent depend on the generation of a sizeable propor-
tion of the economy’s developmental resources domestically.
Developed countries rely largely on their national incomes
for the provision of a wide range of social services such
as the provision of roads, infrastructure, quality education,
hospitals, recreational centers, and all other social services.
However, the opposite does exist in the developing world. In
most of the developing countries, annual budget deficits have
been observed as a chronic problem. And as such, most of
the developing countries finance their expenditure through
huge borrowings from the developed OECD countries or
from international institutions such as the World Bank and
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IMF. In some instances, foreign aid from the developed to
the developing countries does help to lessen the financial
strain emanating from the existence of significant budgetary
deficits, as well as mitigate the high interest rate on borrow-
ings. The role of domestically generated funds in ensuring a
healthy economy can therefore not be overemphasized.

Even though developing countries have a relatively lower
capacity to generate income, in many instances and for
many countries in the bracket, a significant proportion
of the national income goes unreported or uncaptured as
measured GDP (see [3]). In fact the recorded output for
most countries actually understates the actual output of the
economy, with developing countries perceived to have a
relatively higher unrecorded hidden economy. One of the
objectives of most of the developing countries including
Ghana is to increase domestic revenue mobilization and
widen the tax net. However, this objective stands to be
defeated, if the underground economy forms a larger and
persistently increasing proportion of the total economy.Aside
from the differences in the size of the unrecorded hidden
economy across countries and regions, they do also vary over
the business cycle [4, 5].

Research into underground economies in recent times
has gained prominence in the literature. There have been a
number of reasons attributed to the increase in research into
this area of study.Giles [4, 5] observed that the rise in research
into this area of study is due to the growing problem of
foregone revenue resulting from the underground economy.
Underestimating the GDP implies, for example, an overes-
timation of the public deficit/GDP and Debt/GDP ratios;
therefore, any fiscal and monetary policy decision would be
based on biased official figures [6]. Hill [7] identified the
political implication of having a much higher proportion
of an economy’s income being unreported as one possible
reason for the increasing interest in the area. Thus, the
economic and political implication of having a bigger size
of the total economy hidden are enormous for most of the
countries including Ghana.

However, even though this area of research has intrigued
researchers in recent times, there has not been a unify-
ing agreement on the terminologies used to describe the
unrecorded portion of the total economy, as well as the
method of estimation of the size of the unrecorded econ-
omy. The terminologies used in the literature include black
economy, informal economy, second economy, unofficial
economy, hidden economy, underground economy, shadow
economy, and irregular economy (see [6, 8–13]). In terms of
methods, the most prominent of methods used in estimating
the size of the underground economy includes voluntary
survey and sampling, tax auditing, discrepancies between
official and actual labour force, physical input (electricity
consumption), monetary approach, and the latent indicator
approach. Approaches used under the monetary method
include the currency ratio approach, transaction approach,
and the currency demand approach. This paper relies on
the currency demand approach to measure the size of the
underground economy. The goal of this paper is to quantify
the size of the underground economy in Ghana and also
describe the time profile for the underground economy for

the period, 1983–2003. To the best of our knowledge there has
been no research which focuses solely on obtaining measures
of Ghana’s underground economy using a currency demand
model.

2. Literature Review

2.1. Definition of Underground Economy. Underground econ-
omy estimation has gain prominence in the literature and
so is the debate relating to the appropriate definition and
estimation approaches. Researchers have not been able to
settle on a unified definition andmethodology for estimating
the underground economy. The reason for the disagreement
is that the underground economy is not directly observable
(hidden). As such trying to measure a hidden phenomenon
raises a number of issues.

Schneider [14] defined the underground economy activ-
ities as all economic activities that contribute to value added
and should be included in national income in terms of
national accounting conventions but are presently not regis-
tered by national measurement agencies. Smith [15] defines it
as market based production of goods and services, whether
legal or illegal, that escapes detection in the official estimates
of gross domestic product. Tanzi and Schuknecht [9] broadly
defined underground economy as the economic activities
that are hidden from public authorities to avoid taxation.
However, the definition of the underground economy by
Tanzi and Schuknecht [9] is a bit narrow in the sense that
it assumes tax evasion to be the only motivation for the
existence of the underground economy. The underground
economy activities can be categorized into the legal economic
activities, the illegal economic activities, and the nonmarket
economic activities [16].

The legal hidden economic activities basically refer to
economic activities that are carried out in contradiction to
existing tax laws, either intentionally or due to inefficien-
cies on the part of the revenue institutions. Such activities
include businesses that overstate their expenses, legitimate
income earned and laundered abroad, incomes concealed
or under reported [3]. The illegal component deals with all
economic activities that are prohibited by law such as the pro-
duction and distribution of controlled substances (cocaine,
marijuana, heroin, etc.), prostitution (in some countries),
production and sales of restricted weaponry, contraventions
of copyright laws, and labor provided by underage children.

Home production, bartering of services, and babysitting
are some examples of nonmarket underground economic
activities. The examples listed above as activities in the
underground market do vary from country to country due
to the differential capacity of the revenue institutions across
countries. Developed countries have been observed to have a
smaller nonmarket underground activity compared to devel-
oping countries. For example, revenue from activities such as
prostitution and babysitting which are not captured in many
developing countries is captured by the revenue agencies
of a number of developed countries. Thus, the existence of
underground markets is not sorely due to the motive of
avoiding taxation as indicated by Tanzi and Schuknecht [9].
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Table 1: Taxonomy of types of underground economic activities.

Type of activity Monetary transactions Nonmonetary transactions

Illegal activities
Trade with stolen goods, drug dealing and
manufacturing, prostitution, gambling, smuggling,
fraud, and so forth.

Barter of drugs, stolen goods, smuggling, and so
forth. Produce or growing drugs for own use.
Theft for own use.

Tax evasion Tax avoidance Tax evasion Tax avoidance

Legal activities

Unreported income from
self-employment; wages,
salaries, and assets from
unreported work related to
legal services and goods

Employee discounts,
fringe benefits

Barter of legal services
and goods

All do-it-yourself work
and neighbor help

Source: taken from Schneider, 2006 [16].

Table 1 presents the taxonomy of the types of underground
economic activities.

Another source of disagreement in this field of research is
not only in terms of the definition, but also in the acceptable
terminology to use. A number of terminologies have been
used in the literature to describe this phenomenon. Bagachwa
andNaho [12] for instance referred to the underground econ-
omy as a second economy. In their paper, they distinguished
between informal sector, parallel, and black market activities.
The term informal sector is used to refer to very small-scale
firms consisting of both employed workers and indepen-
dent self-employed persons in both rural and urban areas.
Bagachwa and Naho [12] argued that such firms are informal
in the sense that they are for the most part unregistered,
unrecorded in official statistics; and participants have little
or no access to organized markets, to credit institutions, to
formal education and training, or to many public services.

For parallel economy, Lindauer [17] referred to parallel
activities as economic activities that involve illegal pro-
duction and trade of goods and services that are legal in
themselves and therefore have an alternative legal market.
Such activities usually develop in response to excessive gov-
ernment interventions and restrictions which create excess
demand or supply in a particular product or factor market.
Bevan et al. [18] referred to black economy activities as all
market activities that produce and/or distribute both market
and nonmarket goods that are illegal and strictly forbidden
by government statutes. Depending on which terminology a
researcher adopts gives an indication of the component of the
underground economy activity that the researcher intends to
measure. Thus, care must be taken in some instance when
using the numerous terminologies interchangeably.

It is therefore apparent that due to the complexity of
the underground economy activities, many estimates of
the underground economy activities from the literature
may likely be lower bound estimates. On the definition of
underground economy, the commonly used working defi-
nition of the underground economy in the literature is all
currently unregistered economic activities that contribute
to the officially calculated gross domestic products. This
definition brings researchers a step closer to dealing with
the disagreement associated with this issue. The focus of this
study as indicated earlier deals with the unrecorded legal
economic activity.

2.2. Causes of the Underground Economy. There are numer-
ous reasons attributed to as the cause of an underground
economic situation in various countries. The increase of tax
burden and social security contributions has been observed
in the literature as one of the most important reasons
influencing the size of the underground economic activities.
Gutmann [19] observed that high taxes and government
regulation are the main causes of the existence of an under-
ground economy. Yin’s [20] observed that the existence of
underground economy activities in China is due to the char-
acteristics of evading tax, labormarket supervision, and other
factors relating to market friction. As it is known, taxes affect
labor-leisure choices of economic agents and also encourage
labor supply towards underground or untaxed sector of
economy [21]. Higher tax and social security contributions
can lead to lower tax income for employers and so it can create
an incentive for employers to work in underground economy
by employing workers from the underground economy, in
order to reduce their cost of production. Schneider [16]
indicated that the bigger the difference between the total cost
of labor in the official economy and the after-tax earnings
(from work), the greater the incentive to avoid this difference
and to work in the shadow economy.

Perception of fairness and justice, in the tax system, does
affect the incidence, as well as the size of the underground
economies. All working adults of a population are expected to
pay their due of taxes. When people perceive their neighbors
as not paying their full due of taxes, it serves as an incentive
for them not to pay too. Tyler et al. [22] study on tax
compliance observed that even if paying tax means less
money in a person’s pocket, there is a perception of fairness
knowing that everyone else who earns income is also paying
their share of taxes. From the aforementioned studies, it
shows the important role that tax incentives play influencing
the size of the underground economy.

The role of institution in influencing the size of the
underground economy cannot be overemphasized. Becker
[23] indicated that the probability of detection and the size of
the fine imposed determines the amount of income evaded.
On the basis of weak institutions, a purely economic analysis
of the evasion gamble implies that most individuals would
evade if they are “rational,” because it is unlikely that cheaters
will be caught and penalized by the institutions of the system
(see [24]). However, consistent enforcement of appropriate
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sanctions for those who do not pay their rightful taxes is
an indication that the tax and law enforcement authorities
are trustworthy, neutral, and respectful (see [22]). In some
instances especially in the developing world, apathy towards
tax payment arises in some cases due to the inability of
institutions and governments in providing social services.
People simply do not want to honour their tax obligation
sorely because they think the government does “nothing”
for them. Some studies found the lower capacity of revenue
agencies to capture incomes from economic activities, which
is an indication of weak economic institutions, contributing
to the size of the underground economy (see [25, 26]).

The increase in the intensity of regulations (often mea-
sured in the numbers of laws and regulations, like licenses
requirements) is another important factor, which reduces the
freedom (of choice) for individuals engaged in the official
economy [16]. Such regulations may include market regu-
lation, trade barriers, and labour restrictions especially for
foreign workers and students. Johnson et al. [27] predict that
countries with more general regulation of their economies
tend to have a higher share of the unofficial economy in total
GDP. Specifically, they found that a one-point increase of the
regulation index (ranging from 1 to 5, with 5 = the most
regulation in a country), ceteris paribus, is associated with
a 10% increase in the shadow economy for 76 developing,
transition, and developed countries.

High level of corruption further drives legal or potentially
legal economic activities into underground. For instance, in
situations where entrepreneurs are required to purchase a
license from a corrupt official, in order to open a business in
the official economy, the level of corruption and bureaucracy
can push more legitimate or potentially legitimate businesses
into underground, thereby leading to an increase in the size
of the underground economy. Thus, going underground is
seen as a substitute for bribery, although sometimes firms
bribe officials in order to avoid official taxes (see [28]).
Choi and Thum [29] showed that the entrepreneurs’ option
to flee to the underground sector constrains the corrupt
official’s ability to introduce distortion to the economy for
private gains. Friedman et al. [30] showed that bureaucracy
and underground economy are positively related. Table 2
summarizes the percentage of empirical study’s findings on
what the motivation for entering the underground economy
is.

2.3. Consequences of the Underground Economy. The inci-
dence, as well as the size of the underground economy,
has dire economic and political consequences on a nation.
Schneider and Enste [31] indicated that the growth of the
underground economy can set off a destructive cycle. Declin-
ing taxation revenue is one of such consequences if there
is an increased in untaxed transactions in the underground
economy. Bajada and Schneider [3] indicated that whenever
participation in the underground economy expands, tax
revenue losses add to the financial pressures of governments
to satisfy the service needs of the community. With reduced
revenue, there is the tendency for governments to either
reduce expenditure or increase taxes in order to provide the

needed social services. Cater [32] indicated that doing somay
drive more individuals into the underground economy or
encourage existing underground participants to work more
extensively. In the Canadian case, Perry’s [33] study shows
that a 15 percent underground economy means $28.6 billion
in foregone revenue: $15.8 billion at the federal level, $11.5
billion at the provincial level, and $1.3 billion for the Canada
pension plans. Giles [4, 5] estimates suggest that the New
Zealand economy is losing between 6.4 percent and 10.2
percent of total tax liability from the underground economy.
In the case of the U.S, Shelak [34] reported that the federal
government was short an estimated $52 billion in 1987 due
to underground activities, which is 10.9 percent of the $476.5
billion realized through the federal collection of individual
and corporation net income taxes. In addition, tobacco
product taxes in 1990 amounted to $5.5 billion, the same year
that approximately $200 million of unreported income was
earned by tobacco smugglers [34].Thus, the presence of large
underground economy undermines revenue collection, while
increasing the cost of providing public services [35].

Individuals and businesses that participate in the under-
ground economy not only contribute to lowering tax revenue
collections but also bias economic and social information
which policy makers use to gauge their economic policies
(see [3]). If data are deficient because of the existence and
growth of an underground economy, then we may have erro-
neous ideas about economic trends in employment, output,
productivity, and inflation [36]. For example Feige [37] and
Gutmann [19] have all argued that the unemployment rate
in the U.S, as measured, is too high, due to the disregard of
the existence of a large underground economy. Bajada and
Schneider [3] indicated that the fact that unemployment may
be consistently upward biased because of the underground
economymay result in policies that are too expansionary and
generate inflationary pressures. This is because expansionary
or contractionary economic policies undertaken by the state
to prevent an undesired economic condition may not take
into consideration the underground sector (see [34]).

Feige [37] and Jeffrey [38] infer that prices are 20–40
percent lower underground in the U.S economy. The reasons
being that most underground transactions untaxed and
current marginal tax rates are roughly in the 20–40 percent
range for relevant underground suppliers. Consequently,
they feel that sellers would be willing to pass along about
that much advantage to buyers. If a business subcontracts
labour from the underground economy at significantly lower
costs, the firm is in a better position to price compete
with its competitors, who may not be participating in the
underground economy [3]. Legitimate businesses maybe be
forced out of the market or maybe be compelled to also
go underground if active underground activities blossom.
The underground economy therefore promotes unfair price
competition in both input and output markets.

The competitive advantage that the underground econ-
omy offers without doubt contributes considerably to effi-
ciency and productivity losses (see [39]). Lemieux et al.
[40] observed that underground-sector hours are nega-
tively correlated with regular hours (−0.156), regular wages
(−0.231), and regular earnings (−0.185). However, with the
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Table 2: Main causes of the increase of the shadow economy.

Factors influencing the shadow economy
The most important driving forces are Influence on the shadow economy (in%)1

(1) Increase of the tax and social Security contribution burdens 35–38% 45–52%
(2) Intensity of state regulations 8–10% 10–15%
(3) Social transfers 5–7% 5–8%
(4) Specific labor market regulations 5–7% 5–8%
(5) Public sector services 5–7% 5–8%
(6) Tax morale2 22–25% —
Overall influence 76–94% 70–90%
1Average values of empirical results of 28 studies.
2Average values of “only” 15 studies.
Source: Schneider, 2006 [16].

underground economy having a competitive edge, resource
therefore flows from the legitimate economy into the under-
ground economy implying significant welfare losses. The
underground economy is observed to distort the allocation of
economic resources particularly if it is channeled into sectors
of the economy where tax evasion is more pronounced [3].
By its very existence, the underground economy has a further
impact on state finances on the expenditure side, affecting
the level spent on law enforcement, drug rehabilitation,
and prisons. As a result, funding is reduced or diverted
from education, transportation, housing, and other socially
positive governmental functions [34]. In addition, Bajada
and Schneider [3] indicated that if there are a large number
of individuals who are participating in the underground
economy and not paying their fair share of tax, yet continue
to expect the provision of public goods and services, they
impose onhonest tax payers the burden of raising the finances
for their provision.

Paglin [41] observed that the large numbers of the poor,
those whose declared incomes are low (or zero) and whose
expenditures are substantial, have as their income source the
underground economy. The incidence of the underground
economy, and for that matter underreporting of incomes,
makes it difficult to get a clear picture of the poverty popula-
tion. People could in fact work in the underground economy
and claim to be unemployed in order to receive welfare
assistance. Bajada and Schneider [3] observed that, in such
a case, combined income from both underground economy
and welfare assistance could in most cases exceed the wage
receive for similar (low paid) work in legitimate economy.
Thus, income distortional inefficiencies are such a strong
consequence of the incidence of underground economy.
Rosser et al. [42] have also found a positive relationship
between income inequality and the size of underground
economy. However, the supposed relationship is somewhat
disputable, since income inequality is mainly measured using
“regular” incomes and this fact could lead to some bias [43].

Aside from the consequences of having a persistently
increasing underground economy, other researchers have
argued about some potential benefits that may accrue to
the existence of an underground economy. Schneider and
Enste [31] observed that two thirds of the income earned

in the underground economy is immediately spent in the
official economy.This can be a boost for the official economy
and may lead to additional overall economic growth. Smith
[15] suggests that since government regulations (such as
minimum wages) as well as taxation are avoided, making the
underground sector more flexible and better able to respond
to rapidly changing market conditions than may be true for
the regular economy. To buttress the aforementioned benefit
of flexibility of the underground economy, Portes et al. [44]
further suggested that the underground economy may adapt
faster to changes in economic conditions thereby helping
to accelerate structural changes necessary for economic
development. It has also been suggested that lower prices
for goods and services in the underground economy may
also have some positive distributional effects when they
help those on low incomes (see [15, 45]). Reyneri [46] and
Prager [47] suggested that some jobs only exist solely because
they are inside the underground economy, because their full
cost (i.e., including social contributions and income tax)
would be too expensive to balance off their consistently low
productivity. However, Carter [32] indicated that this may
only be true of less developed economies that may have
deficient planning for reallocating resources. On the basis
of competition, Harding and Jenkins [48] argue that not
only does the underground economy foster competition, but
also reduces pressure onwages, stimulating economic growth
while keeping inflation low.

Due to the renewed interest on the issue of underground
economy, numerous attempts have been made in recent
times to estimate the size of the underground economy in
various jurisdictions. Table 3 presents the estimated size of
the underground economy for different country groups as
quantified by Schneider and Enste [31]. Developing countries
are observed to have a relatively higher size of underground
economy, followed by transition economies and then the
OECD countries as showed in Table 3.

According to Schneider and Enste [31], Nigeria and Egypt
had the largest underground economies, equivalent to 77%
and 69% ofGDP, respectively, for the period 1998-1999; South
Africa, by contrast, had an underground economy of about
11 percent of GDP. Schneider and Enste [31] further found
that, in Asia in the same period,Thailand ranked number one
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Table 3: Underground economy as percent of official GDP, 1988–
2000.

Country group Percent of GDP
Developing 35–44
Transition 21–30
OECD 14–16
Source: Schneider and Enste, 2002 [31].

with an underground economy of 70 percent of GDP; Hong
Kong SAR and Singapore had the smallest underground
economies, both at 14 percent of GDP. In Latin America in
1998-99, the biggest underground economy was in Bolivia,
at 67 percent of GDP, and the smallest was in Chile, at 19
percent.

Schneider and Bajada [3] on their part did estimate the
size of the underground economy for specific regions of the
world.They found that the size of the underground economy
over the period from 2000 to 2003 was larger for Africa
and Central and South America as shown in Table 4. The
underground economy in these two regions approximates
over 40% of GDP for the period of the study. This is followed
by East and Central Europe, with an underground economy
averaging a little under 40% of GDP over the period of their
study.The average size of the underground economy over the
period 2002/2003 is 30.4% of GDP for Asia and the Middle
East, 16.3% of GDP for the highly developed OECD, 33.4%
of GDP for the South Pacific Island countries, and 22.3% of
GDP for communist countries. The weighted average for the
underground economy for 145 countries used in their study
is approximately 34% of GDP.

Albu’s [49] study on the underground economy in Roma-
nia suggested that the underground economy for the period
2000-2001 averages 20-21%ofGDPbut 18% in 1997.Giles et al.
[50] suggest that the Canadian underground economy grew
from about 3.5% of measured GDP in 1976 to almost 16% in
1995. However for the same Canadian economy Schneider
[51] estimates show that it averaged 14.8% in 1994/95 and
16.2% in 1997/98. Paglin’s [41] study on the U.S underground
economy indicates that the underground economy is declin-
ing slightly relative to the GDP. The underground economy
activities as evident from this study declined from 10.2% in
1984 to 8.1% in 1992. The study suggested that the observed
decline may be related to the growth in jobs and employment
in the 1980’s. It must be mentioned that different approaches
were adopt in the estimation of the underground economy by
various researchers. From the literature, it is obvious that the
different approaches yield different results. The next section
of this paper presents the various approaches used in the
literature in estimating the size of the underground economy.

3. Methodology

It is well known that undertaking attempts tomeasure the size
of a hidden phenomenon is a difficult and challenging task.
There have been a number of approaches that researchers over
time have adopted to measure the size of the underground

Table 4: Average size of the underground economy.

Regions 2000/2001 2002/2003
Africa 42.3 43.2
Central and South America 42.2 43.4
Asia and Middle East 29.5 30.4
East and Central Europe 39.1 40.1
Highly developed OECD 16.7 16.3
South Pacific islands 32.6 33.4
Communist countries 21.1 22.3
Unweighted average—145
countries 34.5 35.2

Source: Schneider and Bajada, 2005 [3].

economy. In this section our primary objective is to discuss
the various estimation approaches and their associated lapses.

3.1. Direct Approach. The voluntary survey and the tax
auditing methods constitute examples of the direct approach.
The voluntary survey method estimates the size of the under-
ground economy using survey data. Thus, individuals in the
economy are interviewed to find out their involvement in the
hidden economy. The questions typically deal with soliciting
information about respondents’ role in the underground
economy either as a buyer or as a seller (see [3]). Schneider
and Bajada [3] indicate doubt over the potential of this
technique to uncover most of the underground activities
taking place at any one time. Also, due to the sensitive
nature of the topic and legal implications, there is a problem
of willingness to cooperate and the truthfulness of their
response. Thus, responses may be significantly bias [52].

For the tax auditing approach, the method estimates the
size of underground economy from audit measurements of
undeclared taxable income. The method is more important
in identifying overestimation of deductible expenses rather
than underreporting of income because expenses require
receipts and concealed earnings need to be proven (see
OECD). In practice, the underground economy is estimated
by comparing income declared for tax purpose and income
measured by selective checks, in order to find the amount
of undeclared taxable income. The shortfall of this method
is that only a small part of the underground economy is
estimated by this method (see [3]).

3.2. Indirect Approaches. The national income accounting
statistics approach is one example of an indirect method. It is
seen as a “residual” approach ([3]). The analysis of difference
between the legitimate income and expenditure is used as
a proxy to measure the size of the underground economy
activities (see [3, 8, 53–55]).

The transaction is another example of an indirect
approach based on Fisher’s quantity theory or MV = PT
(where M = money, V = velocity, P = prices, and T = total
transaction). This method uses data on the overall volume
of monetary transactions in the economy to calculate total
nominal (unofficial plus official) GDP and then estimates size
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of underground economy by subtracting official GDP from
total nominal GDP.The approach assumes first and foremost
that there is a constant relation over time between the volume
of transaction and official GNP. Secondly, assumptions are
also made about the velocity of money and about the
relationship between the value of total transactions (PT)
and total (official and unofficial) GNP. The approach further
assumes that all variations in the ratio between the total value
of transaction and the officially measured GDP are due to
the underground economy. Bhattacharyya [56] indicated the
unrealistic nature of such assumptions which further opens
the method to criticisms.

The physical input approach is one other example of
an indirect approach. It assumes electricity consumption as
the single best indicator of overall economic activity (see
[57]). Based on this approach, any growth of total electricity
consumption is an indicator for growth of overall (official
and unofficial). Lackó [58] assumes that, in each country,
a part of the household consumption of electricity is used
in the underground economy and further suggests that, in
countries where the portion of the underground economy
associated with the household electricity consumption is
high, the rest of the underground economy is high.The use of
the physical input approach has been criticized for a number
of reasons. Firstly, not all underground economy activities
require the use of electricity. Also, other sources of energy
such as gas, oil, coal, and firewood, could be used in the
underground economy, especially in developing countries
where the informal sector forms a bulk of the underground
economy.

The multiple indicators latent variable modeling proce-
dure has been applied also to measure the size underground
economy. Empirically, the method is complex using multiple
causes and multiple indicators. This more complex approach
is also known as the “structural equation model” or the
“multiple indicator multiple cause” (MIMIC) (for complete
and detail explanation of the MIMIC approach, see Frey and
Weck-Hanneman [59], Dennis, et al. [60], Giles [4, 5], and
Giles et al. [50]) model. This approach has been criticized
for its inability to produce estimates that can be interpreted.
In its application, it requires a benchmark estimate derived
from alternative methodologies, which in most cases relies
on the currency demand model which we employ in this
paper (see [4, 5]). In addition Giles et al. [50] observed
that some causes and indicators may in fact be driving or
driven by other economic phenomena, and as such there is no
assurance that the estimates produced by the MIMIC model
will reflect exact participation in the underground economy.
The interaction between causal variables, indicator variables,
and the unobserved phenomenon (underground economy)
could be shown by Figure 1.

Causal variables include the burden of direct and indirect
taxation, both actual and perceived, and the burden of regula-
tion as a proxy for all other state activities and “tax morality”
which describes the readiness of individual to leave their
official occupations or engage after hours in underground
economic activities. For indicator variables, researchers do
include monetary indicators, labour market indicators, and

Causal
variable (1)

Causal Indicator

Indicator
variable (1)

Underground 
economy
latent 
variable

variable (N) variable (J)

Figure 1: Development of the underground economy. Source:
Schneider and Bajada, 2005 [3].

production (input) market indicators (movement of input
from official to underground activities).

In recent times the method that has received a relatively
wide acceptance in the literature is the monetary approach to
measure the underground economy, probably due to its pre-
sumed simplicity [61]. Schneider and Bajada [3] suggest that
because those who work undergroundmake every attempt to
remain unobserved from the authorities by explicitly request-
ing cash for their services, “monetary approaches” seem to
be an efficient way to uncover the trail of these participants.
The monetary modelling approach tries to identify the extra
currency that may be attributed to the factors which may
explain the size of the underground economy. Cagan [62]
has been credited as one of the pioneers or proponents of
this method. Since Cagan’s [62] paper on the measurement
of the underground economy, by calculating the correlation
between currency demand and the tax pressures (as one cause
of the underground economy) for the United States over the
period 1919 to 1955, the method has gone through a number
of modifications (see [19, 63–65]).

In practice, the method uses econometric tools to esti-
mate a currency demand equation. Once the amount of cur-
rency used to make underground transactions is estimated,
it could be multiplied by the income-velocity of money to
get a measure of the size of the underground economy (see
[19, 61, 64, 66]). Tanzi’s [63, 65] study of the underground
economy for the United States for the period 1929 to 1980
assumes that an increase in the size of the underground
economy will show up as an increase in the demand for
currency. Equation (1) presents the basic regression equation
for the currency demand as proposed by Tanzi [65]:
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with 𝛽
1
> 0, 𝛽

2
> 0, 𝛽

3
> 0, and 𝛽

4
> 0, where ln

denotes natural logarithms, 𝐶/𝑀
2
is the ratio of currency in

circulation tomoney supplyM2,𝑇𝑊 is aweighted average tax
rate,𝑊𝑆/𝑌 is a proportion of wages and salaries in national
income, 𝑅 weighted average rate of return on deposits,
and 𝑌/𝑁 is the per capita income. Once (1) is fitted, any
excess increase in currency or the amount unexplained by
the conventional, or normal factors is attributed to the factors
influencing the size of the underground economy such as the
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rising tax burden. From Tanzi [65] the size and development
of the underground economy are calculated by comparing
the difference between the development of currency when
the direct and indirect tax burden (or other underground
economy factors) are held at their lowest level and the
development of currency with the current (much higher)
burden of tax (or other underground economy factors). This
currency demand approach by Tanzi [65] has in itself seen
a lot of modification ever since by a number of authors in
the field (see [4, 5, 14, 67–71]). Such modified version of the
currency demand approach is adopted in this study.

Despite the wide spread consensus on the use of the
currency demand model in measuring the size of the
underground economy, there have also been some criticisms
of this approach. The assumption of the same velocity of
money for both official and underground economies has been
criticized. Critics argue that, for even the official economy,
there is high uncertainty about the velocity of money, and
the velocity of money in the underground is even more
difficult to estimate (see [68, 71, 72]).However, some currency
demand approaches recently proposed have been successful
in avoiding the velocity of money circulation approximation.
One of such enhanced currency demand models, specifically
the one by Giles [4, 5], is adopted for this study.

4. Estimation Methodology and Data

The model estimation is based on the currency demand
methodology of Giles [4, 5] which in itself is a modified
version of a prior model by Bhattacharyya [73]. Giles [4, 5]
implicitly allows for different velocities of circulation in the
“underground” and “measured” economy and also avoids a
functional approximationwhich is features of the earlierwork
by Bhattacharyya [73]. One assumption about the model
is that, at any given point in time, the total currency in
circulation is the sum of the demand for currency in the
measured economy and the demand for currency by the
underground economy.

Thus,

𝑀

𝑡
= 𝑀

𝑚𝑡
+𝑀

𝑢𝑡
. (2)

Following Baumol and Tobin, the currency demand for the
economy is given by
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where 𝑌
𝑚𝑡

and 𝑌
𝑢𝑡

are “measured” and “underground”
real output and income, respectively, 𝑅

𝑡
denotes short-term

interest rate and 𝑃
𝑡
is the price level. The total currency in

circulation can therefore be obtained by combining (3) and
(4) to yield (5):
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The unobserved ratio of “underground” to “measured” out-
put is taken to be a function of variables such as the rate of
growth in measured output: the inflation rate, the change in

inflation rate, and the ratio of tax revenue to GDP (RASTP).
The inflation rate is included to serve incentive for tax payer
to engage in unreported activities.Thus, a higher cost of living
compels people to engage in underground activities. Giles
[4, 5] indicated that the rational for including the change in
the rate of inflation variable in (6) is because such variability
adds to uncertainty and strengthens the incentive to enter the
underground economy asmeans of risk or cost reduction.The
ratio of “underground” to “measured” output is given by
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Solving (6) for 𝑌
𝑢𝑡
, substituting in (5), taking the (natural)

logarithms, adding a dummy variable to capture the effect
of the introduction of value added tax (VAT), and adding an
error term yield an estimable total currency demand equation
(7). Note that lower case symbols denote natural logarithms
of the variables:
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(7)

We estimate the nonlinear currency demand equation (7) to
obtain values for the parameter estimates. The 𝛽’s are then
used in (6) to obtain the “underground” to “measured” output
ratio for each point in the sample. The estimated value for
𝛽

1
represents the long-run average ratio of “underground” to

“measured” output.
Annual time series data covering the period 1983–2003

are used to study the underground economy in Ghana. The
choice of the length of the period of the study depends solely
on data availability. Data on money supply (M2 ), general
price level (CPI), and the short-term interest rate are obtained
from the Bank of Ghana, the Institute of Statistical Social,
and Economic Research (ISSER) data files. Real GDP data
and ratio of tax revenue to GDP data were obtained from the
World Bank data files (WDI).

5. Empirical Results

The first subsection presents the result for the nonlinear
estimated currency demand equation for Ghana, which
recognizes the role of both the “measured” as well as the
“underground” economies in influencing total demand for
money in the economy. The coefficient estimates from the
estimated currency demand model are then implored in
computing the ratio of “hidden” to “measured” output which
is of interest to this study. Next, the summary statistics of the
hidden economy ratio estimates for the period under consid-
eration is discussed, including its long-run value. Finally, the
time profile for the ratio of “hidden” to “measured” output for
the period 1983–2003 is presented and described.
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5.1. Currency Demand Model. The currency demand model
as presented in (7) regresses total currency demand in the
Ghanaian economy on independent variables emanating
from both the recorded economy and the hidden econ-
omy. Variables included in the currency demand model
that influences the ratio of “hidden economy” to “recorded
economy” estimate directly includes; the ratio of tax revenue
to measured output growth in measured output; inflation
rate; and a change in the inflation rate. We use the ratio of
tax revenue to GDP (RAST) as a fiscal variable that induces
people to involve themselves in hidden economy activities.
Some studies use the actual tax rate instead, depending on the
availability of data, growth inmeasured output, inflation rate,
and a change in the inflation rate. Overall, the determinants
of total currency demand in the Ghanaian economy are the
short-term interest rate, price level, measured output, the
ratio of tax revenue to measured output, growth in measured
output, inflation rate, a change in the inflation rate, and a
dummy variable representing the role that VAT introduction
has on total currency demand. The ratio of “tax revenue” to
“measured output” variable serves as a variable that induces
agents to make hidden transaction.

Table 5 presents the estimates for the nonlinear currency
demand model estimated in this study. The empirical esti-
mation was carried out using the EVIEWS 6 (2008) package.
The table of result also includes the a priori expectations of
the independent variables which are included in the model.
It should be mentioned that the estimates from the currency
demandmodel as presented in Table 5 are long-run estimates
and that attempt to estimate the short-run by including
the lagged dependent variable was not successful. But, the
issue of short-run dynamics via error correction models
and its application to money demand equations has been
controversial in the literature [74]. It must be mentioned here
that the currency demand model estimates here are reported
for the period 1983 to 2003.The choice of this time period for
the study as mentioned earlier is purely due to the availability
of data, especially the data on the ratio of tax revenue to
measured output.

The result shows that approximately 85 percent of the
variation in the currency demand model estimated for the
period 1983 to 2003 is explained by the independent variables
included in the model. This is an indication of the strong
overall explanatory power of the model. The results indicate
that the estimated currency demand model is highly stable,
in that most of the estimated regression coefficients have
the indicated signs. All the explanatory variables, with the
exception of the coefficient of inflation variable 𝛽

4
have the

expected signs. However, this is not necessarily a problem
as this estimate is not significant even at 10 percent level of
significance. But, inflation still plays a role in impacting the
total demand for currency via the rate of change in inflation
variable. The change in the rate of inflation which adds to
uncertainty and strengthens the incentive to enter the hidden
economy as means of risk or cost reduction (see [4, 5]) has its
estimated coefficient 𝛽

5
to be significant and has the expected

sign. Specifically, 𝛼
2
, 𝛽
1
, and 𝛽

2
are all significant at the 0.1

percent level of significance; whilst 𝛾 the coefficient of the
dummy which represents the introduction of VAT (value

Table 5: Estimated currency demand model.

Variable A priori expectation Coefficient 𝑡-statistic
𝛼

0
+/− 310.680 1.305

𝛼

1
+ −5.149 −1.299

𝛼

2
+ 47.757∗∗∗ 11.661

𝛽

1
+ 0.397∗∗∗ 4.292

𝛽

2
+/− −0.207∗∗∗ −5.921

𝛽

3
+/− 3.764∗ 2.143

𝛽

4
+ −0.010 −0.142

𝛽

5
+ 0.092 1.379

𝛼

3
− −0.833 −1.368

𝛼

4
+ 1.805∗ 2.351

𝛾 + 1.894∗∗ 3.303
Note: ∗𝑃 < 0.05, ∗∗𝑃 < 0.01, and ∗∗∗𝑃 < 0.001.
𝑅
2
= 0.85;

Durbin-Watson statistics = 2.42,
Breush-Godfrey serial correlation LM test, 𝐹-stat = 1.605 (0.227).
Heteroscedasticity white test, 𝐹-stat = 2.29 (0.220).
Jarque-Bera statistic = 11.3217 (0.326).

added tax) is significant at the 1 percent level of significance.
The coefficients 𝛽

3
and 𝛼

4
are all significant at the 5 percent

level of significance.
From the results above, we can say that the total demand

for currency in the Ghanaian economy is sensitive to changes
in measured output, the long-run average size of the ratio
of “hidden” to “recorded” economy, ratio of “tax revenue”
to “measured output” (fiscal variable), changes in measured
output, price index (CPI), and the dummy variable rep-
resenting the introduction of VAT. The estimation result
which appears in Table 5 above in many respects supports
Keynes’s General Theory. Thus, the income elasticity as well
as the price elasticity of currency demand in the Ghanaian
economy, not only is positive as postulated in the Keynes’s
General theory, but also is highly elastic. Even though the
demand for currency in the Ghanaian economy depends
negatively on the interest rate, the coefficient is not significant
as depicted by its associated 𝑡-value. Kallon’s [75] study on
currency demand in Ghana however observed a negative as
well as a significant relationship between interest rate and
currency demand. It can be observed in this study that the
inclusion of the hidden economy in the currency demand
model of Ghana makes the interest rate effect less important.
This may be due to the huge informal sector in Ghana, whose
involvement in the banking sector until recently was limited
or simply inaccessible in some instances. It may also be due
to the fear of incomes earned underground being traced if
saved in the banks and possible prosecution thereafter. The
result on interest rate gives impetus to modelling approaches
adopted in early works on hidden economy. Specifically,
Bhattacharyya [73] modelled the demand for currency in
the recorded economy and the hidden economy separately.
It was observed in that study that the demand for currency
in the recorded economy was influenced by recorded output,
interest rate, and the price level. However, the modelling
approach did recognize that the demand for currency in the
hidden economy is influenced only by the hidden economy
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output and that interest rate and price level do not influence
currency demand in the hidden economy.

The estimated coefficient of 𝛼
2
which proxy’s the omitted

wealth from the hidden economy is significant at the 0.1
percent, indicating the existence of a significant hidden
economy in Ghana. As mentioned earlier, the coefficient
of the dummy variable representing the introduction of
VAT is positive and significant. The implication is that the
introduction of VAT increases the total demand for currency
in theGhanaian economy.This is partly due to the inadequate
education about VAT and the overpoliticization of the tax
reforms, leading to general uncertainty in the system during
the early days of VAT’s introduction.

In terms of the specification of the currency demand
model, the results from Table 5 indicate that the estimated
model does not exhibit autocorrelated or heteroscedastic
disturbances as shown by the Durbin-Watson Statistics and
the White’s heteroscedasticity 𝐹-ratio, respectively. Also, the
Jarque-Bera chi-square statistic is not significant even at
the 10 percent level, implying normality of the estimated
residuals. The result from the unit root test as presented
in Table 6 indicates that the variables used in the currency
demand model of this study do not exhibit the problem
of unit root nonstationarity, since the computed ADF test-
statistics for each series are lower than their respective critical
values at the 1%, 5%, and 10% significant levels. The results
further show that the ADF test statistics outcomes are reliable
because the Dublin-Watson statistics are large enough (i.e., in
the neighborhood of 2), giving the indication that the variable
series have no autocorrelation problem. It must also be said
that the probabilities and critical values obtained in the unit
root testmay not be that accurate due to the small sample size.
Thus, testing for cointegration relationships in themodelmay
not be of particular importance.

5.2. Summary Statistics of Underground Economy Measures.
Coefficient estimates from Table 5 are used with (6) to obtain
the ratio of “underground” to “measured” output (𝑌

ℎ𝑡
/𝑌

𝑚𝑡
)

at each point in the sample. The value of the estimated
coefficient 𝛽

1
measures the long-run average value of𝑌

ℎ𝑡
/𝑌

𝑚𝑡

ratio of the Ghanaian economy. Therefore, based on the
value of the estimated 𝛽

1
, we infer that the hidden economy

approximates about 40% of the recorded economy over the
long-run. Figure 2 shows the bar chart distribution for the
“hidden” to “measured” output ratios over the period of the
study.

From the summary statistics, the “underground” to “mea-
sured” economy output ratio (𝑌

𝑢
/𝑌

𝑚
) for the sample ranges

from a low of 25.4% to a high of 53.6%. The mean 𝑌
𝑢
/𝑌

𝑚

ratio for the sample is 35%. From Figure 1, we observed
that the year 1999 recorded the lowest “underground” to
“measured” output ratio (𝑌

𝑢
/𝑌

𝑚
) and 1985 recorded the

highest ratio. The ratios of underground to measured output
were particularly high during the middle to the late 1980s.
The 𝑌

𝑢
/𝑌

𝑚
ratio averages 43% in the 1980s, 34% in the 1990s,

and approximately 28% in the 2000s. Thus, there was a 9%
reduction in the size of 𝑌

𝑢
/𝑌

𝑚
ratio between the 1980s and

Table 6: Result of unit root test for currency demand model.

Variable ADF test 𝑡-statistic Probability Durbin-Watson stat
LRGDP −6.2475 0.0003 2.149
LCPI −4.2348 0.0060 1.626
LINTRAT −2.6552 0.0000 2.071
LM2 −3.6258 0.0153 1.819
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Figure 2: Hidden economy (% of GDP).

the 1990s and subsequently 6% drop in the ratio between the
1990s and the 2000s.

5.3. Time Profile of the Underground Economy (% of GDP).
Figure 3 presents the time profile for the estimated ratio
of “underground” to “measured” output (𝑌

ℎ
/𝑌

𝑚
) over the

period of the study. Specifically, the graph shows how the
ratio of “underground” to “measured” output varies from the
early 1980s to the early 2000s. It is observed from Figure 2
that the underground to measured output ratios (𝑌

ℎ
/𝑌

𝑚
)

were relatively high in the 1980s as compared to the late
1990s. The 𝑌

ℎ
/𝑌

𝑚
ratio of 54 percent in 1985 was particularly

high due to inflationary pressures resulting from the removal
of budgetary subsidies on consumer goods in 1984. The
resulting high prices served as an incentive for people to get
involved in hidden economy activities, so that they could
reduce their expenditure on goods and services. This effect
did normalize over time, leading subsequently to a general
decline in the ratio of “underground” to “measured” output
after 1985 to 1990.The reduction in the𝑌

ℎ
/𝑌

𝑚
ratio, thereafter,

can be attributed to the implementation of the monetary
and fiscal reforms Ghana embarked on over the period as
part of the economic reform program (ERP) of 1983. These
reforms were aimed at improving the efficiency of the tax
system bywidening the tax net without necessarily increasing
the tax rate. One of the initiatives in this reform that
impacted the underground economy of Ghana considerably
was government’s renewed commitment in improving tax
efficiency through building capacity and increasing morale
within the revenue collection agencies, so as to facilitate and
monitor taxpayer compliance and prevent noncompliance
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[76].The𝑌
ℎ
/𝑌

𝑚
ratio declines from approximately 54 percent

to 34 percent from 1985 to 1990 due the aforementioned
reasons.

The early 1990s saw irregular pattern in the (𝑌
ℎ
/𝑌

𝑚
) ratio.

For instance, the 𝑌
ℎ
/𝑌

𝑚
ratio rose from 34 percent in 1990 to

38 percent in 1991. It subsequently declined from 38 percent
in 1991 to approximately 33 percent in 1992. There was a
sharp increase from 33 percent in 1992 to approximately 39
percent 1993. This increase was then followed by a decline to
33 percent in 1994 and a subsequent sharp rise to 41 percent
in 1995. The irregular nature of the underground economy
ratio in the early 1990s may be attributed to the multiplicity
of short-term tax mixed amendments carried out during the
period. These amendments inter alia include a reduction of
the average personal and income tax and removal of excise
duties on a number of products but an increase in the sales
tax from an initial level of 10 percent to 20 percent and
subsequently to 25 percent around the period (see [76]). The
underground economy ratio in the early 1990s was highly
responsive to the economic adjustment program, specifically
to government’s activities aimed at restoring fiscal discipline
in the system.

After 1995, the underground to measured output (𝑌
ℎ
/𝑌

𝑚
)

ratio of the Ghanaian economy did follow a general pattern of
decline, so that after 1996 it was oscillating between 31 percent
and 25 percent. The general decline in the underground
economy ratio after 1996 can be attributed to the introduction
of value added tax (VAT) in 1995. The implementation of
VAT has increased revenue generation considerably on the
long-run. However, the various stages in the introduction
of the VAT had corresponding impact on hidden economy
activities. For example, VAT was first introduced at a rate
of 17.5 percent, 2.5 percent higher than the existing sales tax
rate which it was meant to replace. The high initial VAT rate
did increase the incentive for people to involve themselves
in underground economy activities, as reflected by the high
𝑌

ℎ
/𝑌

𝑚
ratio of 41 percent in 1995.

Political agitations led to the withdrawal of VAT a few
months after it became operational. There was this general
perception that VAT will increase astronomically the existing
prices of goods and services, and as such this led to wide
spread demonstration in most of the big cities in Ghana.
The lack of political will, coupled with the need to increase
education on VAT, led to the withdrawal. The withdrawal
of VAT did lead to a reduction in people’s involvement
in underground economy activities as evident in the data.
Thus, the 𝑌

ℎ
/𝑌

𝑚
ratio declined from 41 percent in 1995

to 25 percent in 1999. The underground economy ratio
subsequently increased from 25 percent in 1999 to 31 percent
in 2001 due to the reintroduction of VAT in 1998. The chow
break point test results show the presence of a structural break
after 1999. If we compute a chow statistic using 1999 as the
breakpoint, we obtain a value of 6.5 which is greater than the
critical chi-square value at the 5 percent level of significance
and thus provides evidence of a structural break. The rise in
underground economymeasure between 1999 and 2001 is due
to the inadequate education about VAT and the uncertainty
surrounding the newly introduced tax system.

6. Conclusion

The application of the currency demand approach to the
Ghanaian economy has helped to explain the determinants
of total currency demand in Ghana when we recognize the
presence of an underground economy and also helped in
measuring the size of the underground economy in Ghana.
To the best of our knowledge this study is probably one of
the first attempts to measure the underground economy in
Ghana using a currency demand approach. Due to the com-
plexity involved in capturing every facet of the underground
economy, coupled with the lapses in the existing approaches
used in measuring the underground economy, it is fair to say
that the estimates may be lower bound estimates.

The result from the currency demand model shows that
the inclusion of the underground economy component to
the total currency demand equation makes interest rate
statistically insignificant in the total currency demandmodel,
despite the fact that prior studies on Ghana which do not
consider the presence of an underground economy found
interest rate a significant determinant of total currency
demand. This study found that underground economy aver-
ages approximately 35% of GDP over the period 1983–2003,
ranging from a high of 54% in 1985 to a low of 25% in
1999.The estimated long-run average size of the underground
economy to GDP for Ghana over the period is 40% (of GDP).

The results obtained in this study may have important
implications for both monetary and fiscal policy redesign.
Causal relationships between underground output/income
and other macroeconomic variables may be important for
policy making and further studies could explore these rela-
tionships. The estimates for the size of the underground
economy could be improved by including labor market
factors (wage rate), proxy for the burden of regulation, and
some variables to capture the burden of direct and indirect
taxation. It will also be of interest to explore the underground
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economy in Ghana by finding out the demography of people
involved and what sectors are the underground activities
predominant. Consistent with bridging the tax gap (see [77]
for a review of the literature), it will also be of importance to
understand and capture the behavioral responses of taxpayers
adequately in Ghana across the business cycle and across
different enforcement policies. Experimental methods could
be used to explore these behavioral responses in order to aid
the design of strong tax enforcement institutions.
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