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Introduction

The informal economy also referred to as the shadow economy or the underground economy is an
important sector in most countries around the world (see, for example, Aggrey, 2012; Chen, 2012;
Medina and Schneider, 2019; Kahyalar et al., 2018). Smith (1994) defines it as production of goods
and services that does not enter GDP accounting irrespective of being legal or not. According to
Wahnschafft (1982; pp 431), the formal sector is made up of production units which operate under
licences and are registered for tax purposes. They are covered government policies, able to lobby
and are eligible for incentives provided by authorities. Informal production units are not recognised
by authorities, and they escape the recognition and protection that a formal status provides. En-
terprises and their employee in the shadow economy on the other hand, miss out on governmental
subsidies and protection.

In the context of tourism, Crick (1994) states that the shadow sector occurs on a wide scale. It
constitutes of individuals who interact with the tourist whether they are hawkers selling produce to
tourists or part of the darker side of the shadow economy involving illegal activities such as dealing
in drug, prostitutions, and trafficking. The literature on the economic impact of tourism investigates
the contribution of the tourism industry to the economy of the destinations and has focused only on
the official sectors of the economy. However, due to the existence of the shadow sectors the
contribution of the industry may be underestimated. The extent to which livelihoods are dependent
on the industry is not known and this is important in matters of policy implementation. The ex-
istence of a linkage between the tourism industry and the shadow economy implies that the ex-
pansion or contraction of the former will have a bearing on the size of the latter.

It is noteworthy that the relationship between the shadow economy and the tourism industry has
not been scrutinised more deeply although anecdotally, it is widely acknowledged that there is a link
between the two. Currently, there are six papers which quantified this relationship. While they offer
invaluable insights, they are mostly utilise panel data sets and they are restricted in their time span
due to the availability of published data on the size of the shadow economy. The current research
proposes to address this limitation by first estimating the size of the informal sector using the
electricity consumption method. In so doing, it provides an important contribution to the literature
and opens a new avenue of research related to the tourism sector. The estimates are then used to
provide a critical analysis of the role of tourism expansion on the magnitude of the informal
economy using data expanding from 1960 to 2018 from Turkey. The techniques applied may be
replicated for other mature destinations with similar characteristics as Turkey.

Turkish data are used because tourism is one of the pillars of its economy (see Gunduz and
Hatemi, 2006; Gokovali, 2010; Aslan, 2014) and the shadow economy which is fairly large is an
area of concern for the country (see Erdinc, 2012; Elgin and Oztunali, 2012). Because Turkey is a
mature destination, data is available for 59 years which allows for the study of the evolution of the
relationship over time. Another pillar of the Turkish economy is the financial sector (Capasso and
Jappelli, 2013). This sector also impacts on the size of the shadow economic activities therefore, to
obtain robust estimates financial development and the real exchange rate (EXR) are used as control
variables. The paper will thus, provide a unique contribution to the literature on tourism by in-
troducing a method for measuring the impact of tourism on the informal sector of a destination
which has the protentional for improving the accuracy of economic impact studies of the sector
which has thus far ignored the informal sector in their assessment.

The rest of the paper is organised as follows: Section 2 provides a brief review of the literature.
Section 3 explains the methodology. The statistical testing and results are reported in Section 4.
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Section 5 interprets and discusses the implications of the findings. The paper ends with a brief
conclusion in Section 6.

Review of the literature

There are four main theories on the existence of informality. The dualist approach assumes that the
informal economy exists only temporarily because economic growth creates opportunities in the
formal sector encouraging labour to move from the informal to the formal sector. The structuralist
approach also known as the Neo-Marxist theory posits that the formal economy is unable to create
sufficient formal jobs giving place for the informal economy to grow. The two sectors are interlinked
and co-exist (Sahu, 2020; Meagher, 2016). According to the neo-liberal or legalist approach, the
informal economy is a consequence of the burdensome regulations and complex tax systems.
Countries with a high tax burden and heavy regulations like Turkey have a high level of informality
(Schneider, 2012; Jonasson, 2012; Williams, 2013). The voluntarist approach proposes that the
informal sector exists because individuals choose to operate informally after weighing the cost and
benefits of participating of doing so. This is an indication of low tax morale.

The shadow economy has been the subject of many empirical scholarly articles, most of which
focus on the causes and consequences of its size which is summarised in Scheinder and Enste
(2000). According to Hirschman (1970), the size of the shadow economy increases when a rise in
regulations and taxes cause individuals to exit the formal economy. Scheinder and Ernse (2000) add
that labour market policies which shorten working hours and lower retirement age motivate in-
dividuals to move to the informal sector. Other contributing factors are weakening loyalty towards
the establishment; failing tax morale and the presence of heavy administrative procedures and red
tape (Schneider, 2016).

A factor which causes labour to operate in the informal sector is tightening labour laws. For
example, increasing social security contribution for employees may cause labour to move to the
informal sector thereby, the tax base of the economy is narrowed putting even more fiscal pressures
on a shrinking formal economy leading to higher deficit and creating a vicious circle (Olson, 1982).
Another consequence of a large shadow economy is that it affects the accuracy of official mac-
roeconomic statistics, because the size of the actual labour force and their contribution and
consumption is not accounted for. Devising and implementing policies based on these inaccurate
data is likely to be lacking in effectiveness and may not have the desired effects on the economy
Scheinder and Enste (2000). On a positive note, however, the income generated in the shadow
economy is spent in the formal economy benefitting the society (Scheinder and Enste, 2000).

With respect to the tourism sector, Sørensen and Babu (2008) observe that there is a myriad of
small businesses which include service providers such as guides, shoe shiners, money changers,
owners of accommodation and others involved in the supply chain of the sector operate informally.
While the degree to which each tourist interact with the shadow sector differs (see Sørensen and
Babu, 2008), it is widely accepted that tourism development is strongly related to the shadow
economy.

One of the earlier papers which study this phenomenon is Timothy and Wall (1997) who argue
that the informal sector is seen as a problem by tourism planners. They study the behaviour of street
vendors in Yogyakarta, Indonesia and find that the distinction between the formal and informal
sector is not clear. Formal business entities may behave with a certain degree of informality in
different circumstances. Çakmak et al. (2013) state that shadow tourism activities create more
employment opportunities by providing jobs particularly to the disadvantaged groups and therefore,
may reduce poverty. Cukier-Snow and Wall (1993) find that in Bali, the informal sector has led to
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social transformation by creating employment opportunities for women. These are, however, low
productivity, low skilled jobs which require long working hours. Truong et al. (2020) observe that
rickshaw drivers in Hanoi operate both formally and informally. Saayman et al. (2020) explain that
the informal sector supports the livelihoods of migrant selling handicrafts.

Williams and Horodnic (2017) study the issues that have emerged from the growth of the
informal economy as a result of the surge of the sharing economy. They find that 23% of hotels and
restaurants in Eastern Europe and Central Asia report compete against unregistered or informal
operators, and 13% view these informal competitors as major or severe obstacles. Larger estab-
lishments are more likely to consider the informal sector as the biggest hindrance to their business.
The study advocates the regulation of the sharing economy and proposes that authority exerts both
direct and indirect control on informal business in order to reduce unfair competition and the
attractiveness of the informal sector to consumers. The issue of informality and competition in the
accommodation sector is exacerbated with the advent of successful platforms such as the AirBnB
which allows individual to rent out a room in their residence to tourist. Guttentag (2015) considers
the business model and products of AirBnB as a disruption in accommodation sector of destinations
and comment on the illegality of a proportion of those provisions and their implications for tax
revenue from the sector.

The literature presented above mostly indicates the strong link that exists between the tourism
industry and the informal sector. These studies look at specific industries in specific geographical
locations within the tourism sector of the destination and the findings are not replicable to other
industries within the sector. They analyse distinct problems and issues. The findings of such studies
cannot be replicated and therefore, their applications while useful are limited in scope. To be able to
formulate policies at national level, it is argued here that there is a need for an economy wide
understanding of the size of the informal economy at national level and its evolution as the tourism
industry grows and matures.

Lv, (2020), is the first which has taken a macroeconomic approach to the topic. This paper uses
data from 96 countries over the period 2000–2007 in a panel data framework and concludes that
initially tourism development leads to a reduction in the size of the shadow economy but the
direction of the effect changes as the industry continue to grow. The findings of the paper indicate
that lower level of tourism development reduces the size of the informal sector and that higher level
of tourism development increase the size of the informal sector. Lv (2020) admits that there is not yet
a theoretical proposal to explain the direction of the causality between tourism growth and the
informal sector. Other authors who have analysed the phenomena at destination level are Xu and Lv
(2021); Sinha et al. (2021); Salinas et al. (2023) and My et al. (2022). Their findings are provided in
Table 1.

These papers provide useful insights on the relationship between tourism development and the
size of the shadow economy. But for Sinha et al. (2021), they focus on groups of countries and rely
on the published data which has a maximum time span of 20 years. The current paper proposes to
investigate one specific destination. It considers 59 years and is able to provide more depth in the
understanding of this relationship as it evolves over the years.

Methodology

Turkey is a mature destination with a thriving tourism sector and its economy has undergone major
transformations over the last six decades. Following important financial and economic reforms
aiming at achieving macroeconomic stability and reducing its budget deficits, the country has
moved from an import substitution strategy for development to taking first steps towards neo-liberal

4 Tourism Economics 0(0)



development in the early 1960’s which has placed a growing importance on export as source of
economic growth and development. Like most economies of the world, Turkey has suffered se-
verely from the global financial crisis of 2008. During this time period, the size of the shadow
economy has remained a concern for the government World Bank (2010a).

The consequences for a large shadow sector can be detrimental to the national economy.
According to Scheinder and Enste (2000), a large shadow economy means that the size of GDP of
the country is underestimated, and a large proportion of economy activities are not recorded.
Furthermore, official statistics and measures are not reliable which create inefficiencies in the
implementation of economic policies and distortions in the effect on the macroeconomy. It means
that there is a short fall in tax revenue leading to underfunding of public services or to make up for
lack of funding governments may choose to lay a higher burden on the formal sector leading to a fall
in private investment and productivity Scheinder and Enste (2000). The existence of the informal
sector also has implications for exploitation of labour who work underground and therefore, do not
benefit from the same protections and rights that labour from the formal sector enjoy. Finally, a large
informal sector implies a large section of illegal operations involving the drug trade, prostitutions
and other illicit activities leading to increasing crimes rates (Scheinder and Enste, 2000).

World Bank (2010b) discusses the Turkish case and reveals that in Turkey informality exist
mainly because of underreporting of revenues, wages and non-registration of workers with the
social security system. It purports that informality tends to be widespread among small and micro
enterprises in Turkey. There are very few cases of non-registration of firms. The Turkish gov-
ernment has taken several measures to fight informality and treats it as a priority in its Ninth
Development Plan (2007–2013). Several measures have been taken recently by the Turkish
authorities to limit its expansion. The two key actors are the Ministry of Labour and Social
Security specifically aimed at the employment of illegal foreign workers and the Revenue
Administration which promote and encourage formal activities by advocating its benefits and by
strengthening the capacity for audits Government of Turkey (2006). According to Medina and
Schneider (2019) although the size of the informal sector in Turkey remains high it has decreased
from 36% in 1991 to 27.4% in 2015.

Table 1. Tourism and the shadow economy – empirical evidence.

Data Technique Findings

Lv, (2020) 96 countries
2000–2007.

Panel data regressions
techniques

The relationship is U-shaped

Xu and Lv
(2021)

117 countries
2002–2013.

Panel data threshold
analysis

The relationship is negative

Sinha et al.
(2021)

Thailand Wavelet based causality
tests

There is a causal bidirectional relationship
between tourism development and the shadow
economy.

Salinas et al.
(2023)

76 countries
1995–2015.

Fully modified ordinary
least square
regressions.

The relationship is negative at the global level and
in high, upper-middle, and lower-middle income
countries. The relationship is positive link in
low-income countries.

My et al.
(2022)

ASEAN
countries

1999–2017.

Bayesian linear regression
technique.

Tourism receipts, arrivals and expenditure have a
positive effect on the size of the shadow
economy.
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Conceptual framework

The theoretical framework assumes that a significant relationship exists between the shadow
economy and tourism development, and this is supported by the empirical evidence discussed in
Section 2. The theoretical model can be described as follows:

SEt ¼ f ðTUDt,FIDt,EXRtÞ (1)

where SE refers to the size of shadow economy measured as a percentage of the GDP; TUD
represents tourism development; FID denotes financial development and, EXR is the real exchange
rate. The sign of the relationship between the shadow economy and tourism development is an
empirical question and can be negative or positive. FID is added as a control variable because SE is
closely related to the level of development and liberalisation of the financial sector (Kahyalar et al.,
2020). This relationship is expected to be negative. Njangang (2018) shows that the development of
the financial sector tends to reduce the size of the shadow economy. This can occur because the
development of the financial sector is often accompanied by reforms which relax controls on the
sector. The reduction of institutional controls reduces the incentive to use the informal sector for
financial purposes. The EXR and the shadow economy are not well documented in the literature.
This paper postulates that EXR is negatively related to SE. It suggests that when the value of the
domestic currency falls making foreign currencies a lot more expensive to purchase, the incentive to
turn to black foreign exchange markets to avoid additional bank fees and obtain a more favourable
rates increase (Pinto 1991; Goldbergand Karimov, 1997). Therefore, it is expected that appreciation
of the local currency is expected to increase the volume of informal transactions. The logarithmic
form of the theoretical model can be described as follows:

LSEt ¼ β0 þ β1LTUDt þ β2LFIDt þ β3LEXRt þ ut (2)

u are the error terms. Equation (3) is the short-term dynamic relationship based on the error
correction model obtained using the methods in Kumar (2014), Kaushal and Pathak (2015), Ohlan
(2017)

þ
Xn

i¼0

β3ΔLFIDt�j þ
Xn

i¼0

β4ΔLEXRt�j þ β5ut�1 þ ut (3)

ut�1 is the lagged error terms predicted from equation (2). The error correction term in equation (3) is
expected negative (see, for example, Ohlan, 2017; Shahbaz et al., 2016). The data employed to
estimate equation (3) are from Turkey from 1960 to 2018. The variables of TUD and EXR have been
obtained from TURKSTAT. The number of visitors arriving at Turkey is used as the proxy for
tourism development (Petit and Seetaram, 2019; Seetaram, 2012). In line with (Ang, 2008; Ang
et al., 2009), Levine et al. (2000), and Beck et al. (1999), the current paper uses five different proxies
of financial development to calculate an index for the average financial development by applying
principal component analysis following the work of Chen (2012). These are domestic credit in
banking sector, domestic credit in private sector, money supply, central bank assets and liabilities.

Measuring the size of the shadow economy

A common problem in the analysis of the informal economy is the measurement of the size of the
informal economy which is unknown. Several methods can be used to estimate it. These methods
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can be classified into two main categories: direct methods (microeconomic approach) and indirect
methods (macro-economic approach) (Scheinder, 2016). It is important to emphasise that each
method has its own distinct advantages and disadvantages. There is no ideal method to estimate the
size of the informal economy (see the discussion on methods, problems and open questions in
Schneider and Buehn, 2016).

This study applies the method Kaufmann and Kaliberda (1996), who use electricity consumption
as a proxy to calculate the size of the shadow economy. This method is used in the paper because of
the ease of access of good quality data on electricity consumption and production in Turkey for the
time period under study. The size of the shadow economy is calculated by using real GDP, electricity
production and electricity export. The electricity that is exported is deducted from gross production
to obtain the net production of the country to assess domestic use. The official real GDP figures are
used to calculate the annual GDP growth rate. Electricity production is used as a proxy measurement
for all the economic activities (TEA) with electricity to GDP elasticity is assumed to be close to one.
The official GDP is used as a proxy measurement of the official economy. In line with Kaufman and
Kaliberda (1996), the size of the shadow economy is estimated as the difference between TEA and
official economic activities. This method requires the establishment of a base year for the size of the
shadow economy to determine its absolute size. Here, 1960 is the base year and the size of the
shadow economy in 1960 is obtained from Elgin and Oztunali (2012). Applying the approach of
Kaufmann and Kaliberda (1996), the formula to estimate the size of the shadow economy is
described below:

SEt ¼ SEbase ∏
t

i¼1
*ð1þ ðεe*egÞ � GDPÞ (4)

TEAt ¼ officialt þ unofficialt (5)

SEt ¼ ðTEAt=GDPt � 1Þ (6)

where, SEt is shadow economy output in year t, and SEbase is the shadow economy output in the base
year. eg represents the growth of electricity production. GDP is the GDP growth and εe is the
elasticity of electricity to GDP. SEt denotes the size of the shadow economy as a percentage of GDP.

Model estimation

This study employs the GLS-based unit root test from Carrion-i-Silvestre et al. (2009) to take
multiple breakpoints in the time series into account. Multiple breaks may have a permanent impact
on time-series (Byrne and Perman, 2006). Therefore, testing unit root with multiple breaks may
prevent biased results (Glynn et al., 2007). Following Pesaran et al. (2001) and Pesaran and Pesaran
(2009) in the next stage, the bounds test procedure has been carried out to search for any long-run
nexus based on equation (2). The results of the bounds test show that there is a long-term rela-
tionship between shadow economy and tourism and finance sectors. Following Shin and Pesaran
(1999) and Pesaran et al., (2001) and Pesaran and Pesaran (2009) error correction models under the
auto regressive distributed lag (ARDL) system have been estimated to detect short-term coefficients
in equation (3) and the rate at which shadow economic activities in the Turkish economy adjust
towards long run level by the channels of tourism and finance sectors. Finally, the causality test has
been conducted to see if there exists any causality between shadow economic activities and its
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regressors. For further details of these tests see Carrion-i-Silvestre et al. (2009) and Pesaran et al.
(2001).

Statistical testing

Time-series estimates for tourism development on the shadow economy along with the financial
development and real EXR are presented in the following tables. Table 2 displays information of the
variables on descriptive statistics in the study.

Table 3 gives the pairwise correlation between the parameters used in the relevant regression
model. It is crucial to mention that low correlation is expected between the independent variables
and high correlation is expected between the dependent and the explanatory variables as is the case
here. SE is fairly highly correlated with the explanatory variables (TUD, FID and EXR) while the
pairwise correlation among the independent variables are low. This is an indicator that the model is
unlikely to be subject to multicollinearity.

The GLS-based unit root model is employed to examine integrating properties of the variables
under inspection. See Carrion-i-Silvestre et al. (2009) for more information.

The test results in Table 4 show that there are five structural breakpoints in the data. The variables
are stationary at their first differences except the real EXR. It means that LSE, LTUD and LFID are
integrated of order one, I (1) (i.e. stationary in first differences) except LEXR which indicates order
of zero, I (0). See Carrion-i-Silvestre et al. (2009) for more information. Because the variables are
not integrated of the same order the auto regressive distributed lag cointegration (ARDL) model
should be applied to obtain robust estimates. This model is developed by Pesaran et al. (2001).

Table 5 shows that ARDLmodel with the bounds F-test results for long-run relationship between
LSE and its regressors which are LTUD, LFID and LEXR. Different options are considered and the
null hypotheses of “No Level Relationship” can be rejected in the cases of FUIRT, (unrestricted
intercept and restricted trend) FUIR unrestricted intercept and restricted trend and FUINT is unre-
stricted intercept and no trend). The results from the application of the bounds t test in each ARDL
model allows the imposition of the trend restrictions in the models since they are statistically
significant (Pesaran et al., 2001). They show that lag structures are significant in a long run re-
lationship among the variables from equation (2). Pindyck and Rubinfeld (1991) followed a similar
process and their results are comparable to what is obtained here. This indicates that the variables

Table 2. Descriptive statistics results.

Stat/Regressor LTUD LSE LFID LEXR

Mean 14.79460 4.191987 3.439587 14.23631
Median 14.64468 4.197502 3.369999 14.16892
Maximum 17.34299 4.360548 4.079197 14.70232
Minimum 11.72987 3.937886 2.982343 13.40942
Std. Dev. 1.546334 0.091206 0.274322 0.285555
Skewness �0.104967 �0.464632 �0.590527 �0.130092
Kurtosis 2.049682 3.081618 2.788697 2.594236
Jarque-Bera 2.052216 1.885418 3.119003 0.503404
Probability 0.358399 0.389571 0.210241 0.777476
Observations 59 59 59 59

Note: The dataset used in this study is over the period 1960–2018.
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Table 3. Correlation coefficients of matrix.

LSE LFID LEXR LTUD

LSE 1
LFID �0.7471 1
LEXR 0.6557 0.1614 1
LTUD �0.4908 0.1167 0.1379 1

Note: The pairwise correlations are reasonably okay, and they do not provide any probability in terms of multicollinearity.

Table 4. Results of the GLS-based Unit Root Model.

In level

Technique/
Regressor B B1R B2R B3R B4R

LTUD 19.915 (9.078) 19.080 (9.078) �23.981 (�47.409) 0.139 (0.102) �3.327 (�4.847)
LFID 18.319 (8.863) 17.569 (8.863) �25.622 (�45.446) 0.131 (0.105) �3.347 (�4.764)
LEXR 22.079 (9.076) 19.093 (9.076) �22.835 (�46.225) 0.146 (0.103) �3.329 (�4.809)
LSE 25.018 (9.056) 18.111 (9.066) �25.198 (�39.061) 0.156 (0.062) �3.546 (�4.563)
First differences
ΔLTUD 21.915* (3.018) 21.080* (4.078) �6.981* (�7.409) 0.119* (5.102) �3.127* (�3.647)
ΔLFID 8.319* (8.863) 7.569* (8.863) �5.622* (�5.446) 0.131* (3.105) �3.347* (�4.764)
ΔLEXR 21.079 (28.076) 18.093 (39.076) �20.835 (�46.225) 0.176 (0.101) �13.329 (�44.80)
ΔLSE 5.018* (7.056) 8.111* (5.066) �5.198* (�3.061) 0.126* (0.162) �3.546* (�4.563)

Note: The results are predicted by using codes in Gauss 16.0. Break years are 1974, 1980, 1982, 1997, 2002, 2003, 2004 (i.e.
multiple structural breaks). Star (*) shows that the null hypothesis of a unit root is rejected at 5% significant level where
figures in brackets are bootstrap values.

Table 5. Bounds test results. EQ: LSEt ¼ β0 þ β1LTUDt þ β2LFIDt þ β3LEXRt þ ut .

Without Deterministic trends

p-v FUINT p-v FUINT * tWOT p-v tWOT *
2 7.636670 0.0004 �4.431111 0.0001
3 5.691479 0.0027 �3.651147 0.0008
4 7.885056 0.0004 �4.268277 0.0002
5 7.767908 0.0006 �3.486129 0.0016

With deterministic trends

p-v FUIR p-v FUIR * FUIR p-v FUIR* t WT p-v tWT *
2 5.607310 0.0012 6.308858 0.0014 �4.084248 0.0002
3 4.202852 0.0070 4.129350 0.0131 �3.337261 0.0020
4 5.741353 0.0014 5.705339 0.0031 �3.922659 0.0005
5 5.659391 0.0019 4.303601 0.0132 �3.210922 0.0034

Note: FUIRT is unrestricted intercept and restricted trend, FUIR is unrestricted intercept and trend, FUINT is unrestricted
intercept and no trend, tWT is the deterministic linear trend, tWOT is without the deterministic linear trend and three number
of parameters used in the ARDL model. Note: All results are estimated by conducting codes in EVIEWS 10.0. * shows
optimum lags by employing Schwartz criteria for the cases.
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used in the model lends themselves to a long-term relationship. See Shin and Pesaran (1999) for
similar results and interpretation.

Section 4: interpretation of findings

In the next stage, the conditional ECM regressions associated with the level relationships in
equation (3) is estimated. The results of the ECM regression are presented with a deterministic trend
(Pesaran et al., 2001) for equation (3) in Table 6. The initial equation is estimated with five lags but
only two are presented here for simplicity. The additional lags do not alter the significance of the
findings and their interpretation.

The dependent variable is the size of the shadow economy, and the error correction term is given
by ECMt-1. Here the ECMt-1 is high (�0.9218). It is statistically significant, and negative. This
implies that the shadow economy adjusts to its long-term equilibrium through the channels of
tourism development, financial development, and real EXR at the rate of 92.18%. 92.18% of last
period’s disequilibrium is corrected after 1 year. It gives further evidence that the variables are co-
integrated. The appropriately signs and significant error correction term confirms the findings that
tourism development, financial development, and real EXR have a long-term effect on the shadow
economy. The effect of tourism development on the size of shadow economy is consistently
negative. In contrast, the short-term coefficients of financial development and real EXR variables
are mixed across different lag structures in the short-term period. They are positive in the first period

Table 6. Conditional ECMs for shadow economy under the ARDL approach.

Dependent variable lnSE (5,1,5,0) * With intercept and deterministic trend

Regressor Coefficient Standard error T-statistic p-value

ΔLnSE(-1) 0.283556 0.160244 1.769534 0.1002
ΔLnSE(-2) �0.074604 0.127268 �0.586197 0.5678
ΔLnTD �0.205519 0.060235 �3.411945 0.0046
ΔLnTD(-1) �0.098307 0.040435 �2.431223 0.0303
ΔLnTD(-2) �0.126986 0.046614 �2.724234 0.0174
ΔLnFD 0.371804 0.095443 3.895582 0.0018
ΔLnFD(-1) �0.374105 0.074056 �5.051632 0.0002
ΔLnFD(-2) �0.157067 0.091326 �1.719843 0.1092
ΔLnRER 0.381758 0.072480 5.267117 0.0002
ΔLnRER(-1) �0.538750 0.113644 �4.740688 0.0004
ΔLnRER(-2) �0.246034 0.093030 �2.644655 0.0202
Constant �0.432120 0.011527 �3.75E-10 0.0170
ECMt-1 �0.921824 0.185258 �4.975881 0.0003
R-squared 0.950954 Mean dependent variance �0.004036
Adjusted R-squared 0.837771 S.D. dependent variance 0.060044
SE of regression 0.024184 Akaike info criterion �4.416360
Sum squared resid 0.007604 Schwarz criterion �3.159318
Log-likelihood 128.1599 Hannan–Quinn criteria �3.950188
F-statistic 8.401895 Durbin–Watson stat 2.394621
Prob(F-statistic) 0.000114

Note: *denotes p lag structures in the model and Estimations have been done by codes in EVIEWS 10.0.
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and become negative as from the second period. The findings from the control variables show that
financial development and EXR appreciation tend to lead to an immediate increase in the size of the
shadow economy but eventually the effect is reversed.

According to Njangang (2018) financial development reduces governmental control on the
sector and should discourage individuals from engaging with the shadow economy. In Turkey, this
happened with a one period lag. Initially, individuals may prefer to go underground due to potential
lack of trust in institutional changes implemented but increasing trust in subsequent years bring
them back to the formal economy. The situation gets worse before it gets better. A one percent
increase in either financial development or appreciation of the EXR leads to an immediate rise of
0.4% in the size of the shadow economy. The size of the effect is higher than that of the tourism
sector. The short-term coefficient of tourism development is statistically significant and consistently
negative for the three time periods reported. The short-term elasticity of �0.21 shows that initially
as the tourism industry grows by 1% the size of the shadow economy is reduced by 0.21%. This
result is consistent with the findings presented in Table 1. For example, Lv (2020) obtained an
elasticity value of �0.398. Both studies find a negative, significant and inelastic relationship
between the shadow economy and tourism development. The findings here show that the expansion
of the tourism sector had led to a reduction in the size of the shadow economy in Turkey.

This is because to be eligible for government incentives, businesses need to be registered and
employees need to be working formally. This creates incentives for labour and investment to move
to the formal sector. Furthermore, at the initial level of development government often offers tax
incentives to the industry to encourage inflows of foreign direct investment and investment from
local businesses. As discussed above, high taxes are one of the main causes of growth in the
informal sector. Reduction of taxes in the form of expansionary fiscal policies will lead to an adverse
reaction.

In the 1960’s, Turkey suffered from high budget deficit. According to Tosun and Timothy (2001)
in 1964, about 70% of the population of Turkey were employed in agriculture and accounted for
40% of the GDP of the country. The country was in a state of turmoil with extremely high taxes,
highly skewed distribution of income and shortage of foreign income led to the implementation of a
neo-classical type of reforms by the government. During that time, Tosun and Timothy (2001) state
that fiscal and monetary incentives were given to the tourism sector which was seen as a potential
mean of employment generation and source of sustainable long-term development. Several
landowners sold their land and became hoteliers, shop keepers, and started engaging in activities
related to tourism (Tosun and Timothy, 2001) thus moving resources to the tourism sector. This can
explain the reduction of the size of the informal sector. Long-run coefficients from ARDL co-
integrating equation are reported in Table 7.

The findings indicate that there is a negative long-run relationship between the shadow economy
and tourism and financial development, but the effect of the EXR is positive. It is seen here that the
effect of the EXR is highest. In the long run, financial development which reduces control and cost
of transactions in the formal sector leads to a fall in the size of the shadow economy. These findings
are consistent with Gharleghi and Jahanshani (2020) whose analysis is based on a panel 29 de-
veloped and developing countries over the period of 1975–2015. They find that financial devel-
opment which brings improvement in accessibility to finance and the credit market especially in
developing countries reduces the size of the shadow economy. Table 7 also reports that the size of
the shadow economy is negatively related to changes in the value of the Turkish Lira in the long run.
When the value of the Turkish Lira falls, people are more likely to try to get better rates in un-
derground markets and avoid paying the bank and legal fees by using informal money changers.
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Tourism development has a significant negative impact on the shadow economy on the long run.
A one percent increase in tourism development leads to a 0.316% fall in the size of the shadow
economy. It indicates that as Turkey has matured as a destination, it has created opportunities in the
formal sector reducing the size of the shadow economy. This finding contradicts that of Lv (2020)
who finds that in the long run as tourism continues to grow the size of the informal sector is likely to
increase but fully support those of Xu and Lv (2021).

Table 8 gives the variance decomposition results. The variance decomposition measures the
proportion of the overall variance of a variable that can be attributed to shock in each of the other
variables. It indicates how much of the future uncertainty of one time series (SE) is due to future
shocks into the other time series (TUD, FID, EXR) in the system. It shows which of the independent
variables is better at explaining the variability in the dependent variable over time and indicates the
evolution of their importance over time. Here, the sample is divided into 10 time periods and in
Period 1, the variance in the shadow economies that is explained by exogenous shock to financial
development, tourism development and real exchange are 18.7%, 4.50% and 3.90% respectively.
Initially, financial development has the biggest effect on SE and that of tourism development
relatively low. Overtime however, the relative importance of the tourism sector increases. In Period
10 the forecast variance of shadow economies is considerably higher in the case of a shock given to
the tourism sector (26.26%) compared to the real exchange rate (11.89%) and financial development
(18.22%). The variance decomposition confirms previous findings for long-run and short-run model
estimation showing that the tourism development exerts a significant impact on shadow economy.

Tourism Development and the Shadow Economy

This study is the first to estimate the size of the shadow economy and quantify the relationship
between informal sector and the development of the tourism sector using data from a mature
destination spreading over several decades. In Turkey, the tourism industry is instrumental in
reducing the size of the shadow economy in the short run and this effect increases in the long-run. In
the long term a 1% increase change in international tourism arrivals to Turkey leads to a 0.316%
decrease in the size of the shadow economy with a speed of adjustment of 92.18%. The negative
relationship observed shows that the growth of the tourism sector has over the years reduced the size
of the shadow economy in Turkey by moving resources to the formal sector. The findings are
indicating that the nature of demand and the consumer behaviour of the industry do not support the
informal sector. As the tourism industry has developed in Turkey, not only it has reduced the size of

Table 7. ARDL-Long term coefficients.

Response parameter LSE (5,1,5,0) * With intercept and deterministic trend
LSEt ¼ β0 þ β1LTUDt þ β2LFIDt þ β3LEXRt þ ut

Variables Coefficient Standard error T-statistics p-value

LTUD �0.316 0.070 �4.514 0.001
LFID �0.351 0.165 �2.127 0.044
LEXR 0.615 0.192 3.203 0.002
Constant �3.678 2.652 �1.386 0.172

Note: All results are estimated by conducting codes in EVIEWS 10.0. * shows optimum lags by employing Schwartz criteria
for the cases.
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the shadow economy but its relative importance in doing so has increased over the years surpassing
that of the reform of the financial sector.

According to theWorld Bank (2010b), in Turkey, businesses in general tend to be compliant with
registration rules. Informality arises when businesses fail to report all sales and purchases and
register their employees. Failure to report transactions is enabled by the widespread use of cash as
the preferred means of payment. According to Schneider and Kearney (2013), because they are
difficult to trace, cash payments promote the informal sector. Businesses dealing in cash are able to
underreport their revenue and profits to pay lower taxes. Cash transactions, however, is becoming
rarer among travellers. Modernisation of means of payment implies that that travellers are less likely
to carry foreign exchange and cheques for use during their trip. They do not need to incur
cumbersome transaction costs while exchanging currencies or financial controls at home or at their
destinations. Financial liberalisation and development over the last decade which increased the
reliance on electronic and plastic money due to ease of use and falling fees, have considerably
reduced the need for travellers to use cash. This effect is further accelerated by the popularity of the
newer forms of payment using mobile telephone applications such as Google Pay or Apple Pay. To
accommodate travellers’, changing needs and preferences, the tourism industry in Turkey may
have had to introduce innovative payment methods and promote their usage motivating local
businesses to invest in the required technology leading to a spill over to the rest of the economy.
Furthermore, the growing trend of online shopping and purchase of tours, booking shows and
other events require credit card and electronic means of payment reducing the use of cash by the
tourists. This limits the businesses’ ability to avoid disclosing sales and reduces the volume of
transactions of informal local money changers.

The tourism industry may also have had a negative effect on the informal economy because it
increases the demand for better quality of services and products which require high skill content in
production and therefore, favours the employment of a trained labour force. To access the relevant
training provided and related subsidies from the government and local authorities, workers need to
be registered, hence, reducing the attraction of operating informally. In Turkey, subsidies for training
are provided to employees in the tourism sector Government of Turkey (n.d.). In spite of a larger
number of non-registered immigrants working in the sector, the scheme has meant that a proportion

Table 8. Variance decomposition analysis.

Variance decomposition/Period LNSE LNFD LNTD LNRER Std error

1 100.0000 0.000000 0.000000 0.000000 0.048960
2 71.74793 18.73558 4.499685 3.908923 0.065699
3 58.13255 20.39546 8.478146 7.491405 0.077217
4 48.50085 19.78335 13.31776 9.586241 0.087496
5 43.14904 19.23437 16.57677 10.75158 0.095574
6 40.40231 18.81035 18.92768 11.36886 0.101468
7 38.93410 18.51080 20.52089 11.71782 0.105816
8 38.02967 18.30215 21.69454 11.88378 0.109247
9 37.36660 18.21191 22.57754 11.92842 0.112162
10 36.81627 18.22772 23.26330 11.89068 0.114761

Source: Own calculations. * Number in bold indicates that the effect of tourism development is higher than the other two
variables.
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of the employees have chosen be registered and take advantage of the subsidies, which include
reimbursement of the transport cost to the training centre. This will have encouraged workers from
the informal tourism sector to move to the formal sector. An undesired outcome of this scheme,
however, can be a growing inequality among those are able to access the training and eventually,
enjoy better income and work environment compared to those who are not able to take advantage of
it for various reasons.

A priori the findings of this study seem to support the dualist school of thought because the
development of the tourism industry has led to a reallocation of resources from the informal to the
formal sector as the capacity for the later to absorb employment has increased over the years. This
paper extends the theory by showing that the effect is faster in the long run. However, it can also be
argued that in Turkey the informal economy has existed for a long time and is still very significant.
After 59 years the shadow economy is still strong and thriving although smaller in size indicating
that it is co-existing with the formal sector and can even be part of its supply chain as proposed by
the structuralists.

Conclusion

Knowing the size of the shadow economy enables more targeted approaches to policy im-
plementation. Lack of information on the shadow economy will reduce the effectiveness of re-
sponses to crises whereby, some of the most vulnerable people of society who are working
underground are left out. This has macroeconomic consequences for the destination because the
extent of unemployment and losses incurred as a consequence of the global pandemic may be
underestimated if a large proportion of the businesses and labour force of the sector was operating
informally and are unaccounted for in the statistics.

Despite a wide-ranging volume of research on the shadow economy and its determinants, few
studies have sought to assess the magnitude between tourism development and shadow economy.
Sectoral analysis within the tourism industry, however, has clearly identified and discussed the role
of tourism and the informal provision of good and services to the industry. This study has em-
pirically investigated the impact of tourism development on economy wide informal economic
activities in Turkey using robust econometric techniques and data over a large time span covering
the period from 1960 to 2018. This study estimates the size of the informal sector using the
electricity consumption method. This is a first in the tourism literature. The estimated size of the
shadow economy is used to obtain respective short-term and long-term tourism development
elasticities. A one percent increase in international tourist arrivals to Turkey will reduce the size of
the shadow economy by 0.21% in the short run and 0.32% in the long run. The findings of this study,
while based on data from Turkey are applicable to destinations with similar development paths and
economic incentives.

There are other factors which influence the size of the shadow economy such as trade openness,
labour markets conditions, and education level of the labour force. In this study, it was not possible
to consider them as control variables. It is suggested that future research take these into account
when modelling the relationship between tourism development and the shadow economy.
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