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Abstract: Corruption and informality are issues which have attracted a great amount of empirical
research, since they are variables that can affect economic development in various and complex
ways, with direct and indirect effects on economic growth. In this context, the objective of this
investigation is to assess the impacts of corruption and informality on economic growth and produc-
tivity in countries from Latin America and the OECD (Organisation for Economic Co-operation and
Development). To achieve this, a 3SLS-GMM estimation is proposed to manage the endogeneity of
the variables in the system of equations. Subsequently, a simulation analysis is conducted to quantify
the impacts of increases in corruption and informality on growth and productivity, as well as the
influence of human capital in counteracting these impacts. The main findings of the research are
as follows: (i) corruption decreases economic growth and productivity in both groups of countries;
(ii) informality negatively affects economic growth and productivity; (iii) increases in corruption and
informality reduce economic growth and productivity; and (iv) human capital has a positive impact
on economic growth and reduces the negative impacts of corruption and informality.

Keywords: economic growth; corruption; informality; productivity; human capital

JEL Classification: F43; O17; O40; J24

1. Introduction

In recent decades, the determinants of economic growth have garnered special interest.
Various growth models have been proposed, highlighting the importance of investment, hu-
man capital, and innovation capacity (Solow 1956; Romer 1986; Lucas 1988). However, the
process underlying economic growth is mainly associated with the fundamental structures
within which the economy operates, namely, institutions (Acemoglu and Robinson 2012).
One primary factor is corruption, which exists in diverse forms and at different levels,
spanning from minor bribery practices to high-level schemes. Its detrimental effects are
undeniable—it undermines trust in institutions, distorts resource allocation, discourages
investment, and erodes economic efficiency (Mauro 1995).

Likewise, the repercussions of informality are of a considerable magnitude, as they
reduce fiscal revenues and negatively impact economic growth (Loayza 1996). In this
context, human capital emerges to explain changes in economic growth. In this regard,
Becker (2009) argues that several countries have experienced continuous growth in their
per capita income, possibly due to the expansion of technical knowledge acquired through
human capital.

In this respect, it is important to highlight that an educated and skilled workforce plays a
fundamental role in creating a more dynamic and corruption-resistant business environment.
Investment in education and professional training strengthens individuals’ capacity to demand
greater transparency and accountability from governmental institutions. In view of this,

Economies 2024, 12, 268. https:/ /doi.org/10.3390/economies12100268

https:/ /www.mdpi.com/journal /economies


https://doi.org/10.3390/economies12100268
https://doi.org/10.3390/economies12100268
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/economies
https://www.mdpi.com
https://orcid.org/0000-0002-1727-8864
https://orcid.org/0000-0001-5403-9232
https://doi.org/10.3390/economies12100268
https://www.mdpi.com/journal/economies
https://www.mdpi.com/article/10.3390/economies12100268?type=check_update&version=2

Economies 2024, 12, 268

2 0f 22

currently, corruption (weak institutions) and informality stand as two major hurdles to the
economic growth of emerging and developing economies (Ngouhouo et al. 2022).

Traditionally, the effects of corruption and informality on economic growth are primar-
ily explored through their effects on investment, spending efficiency, and fiscal revenues.
Mauro (1995) presents evidence that corruption harms growth by decreasing investment.
Additionally, Rose-Ackerman (1997) argues that corruption reduces efficiency in the allo-
cation of public resources. Concerning informality, Schneider and Enste (2000) argue that
informality hampers growth by limiting government spending and public service quality.
Moreover, both corruption and informality evade regulations and taxes, reducing fiscal
revenues and slowing growth in the affected countries (Hoinaru et al. 2020).

Hence, it is imperative to deepen the study of the impacts of corruption and informal-
ity on economic growth in Latin American countries, as well as to analyze their impacts
through their effects on productivity. Likewise, informality is widespread in Latin Amer-
ican economies. In accordance with the World Bank (2021), 35% of the region’s GDP is
made up of the informal sector, and as for total employment, 70% of it is made up of
informal employment.

In this context, the present analysis seeks to find evidence for the effects of corruption
and informality on economic growth through productivity. To achieve this, a group of
46 countries is considered, with the sample consisting of 11 Latin American countries and
39 OECD member countries. Thus, the novelty of this research is that it is one of the first
studies to conduct empirical research on the direct and indirect effects of both corruption
and informality on economic growth through the productivity channel, comparing coun-
tries from Latin America and the OECD. The reason we chose this case study is because a
comparison between countries from Latin America and the OECD allows us to identify
different patterns in groups of countries with different levels of development and different
levels of corruption and informality.

Despite the fact that OECD countries can have relatively low levels of corruption or
informality, it is relevant to analyze the total effect that increases in corruption and informality
can have in these countries, because, precisely in countries with a high institutional quality,
deterioration in aspects associated with it—such as corruption and informality—represents a
notorious change in the dynamics of these economies and can affect economic growth in a
substantial way, as verified in the studies by Aidt et al. (2008), Nogueira and Madaleno (2021),
and Urbina and Rodriguez (2022).

The methodology selected was 3SLS-GMM, which was applied to a system of equa-
tions involving the following interacting variables of interest: growth, corruption, infor-
mality, and productivity, along with other control variables. With these inputs, the model
identified the direct and indirect effects of the variables of interest on economic growth.

The remainder of the document covers background, the research objectives, the re-
search hypotheses, a literature review, the theoretical framework, a methodological pro-
posal, the model results, and our conclusions and recommendations.

2. Literature Review

Recently, the empirical study of the consequences of corruption and informality has
sparked significant interest, primarily due to the three following factors: (i) the increasing
availability of data on corruption and informality; (ii) new research methodologies; and
(iii) corruption and informality issues attracting increasing international concern.

In terms of studies on the effects of corruption on economic growth, Mauro (1995)
employs Ordinary Least Squares (OLS) and Two-Stage Least Squares (2SLS) models for
a sample of 67 countries from 1960 to 1985. He finds that corruption has a negative
effect on growth, primarily by decreasing investment. In turn, Cieslik and Goczek (2018)
study the impact of corruption on economic growth using an endogenous growth model,
which predicts a negative effect on investment volume and, consequently, on economic
growth. Their study contrasts theoretical predictions with empirical data from 142 countries
spanning 1994-2014. Applying GMM and System GMM techniques, they find that lower
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corruption levels positively correlate with real per capita GDP growth and increased
investment rates.

Regarding the impact of informality on economic growth, Loayza (1996) examines the
impact of informality on economic growth by comparing his endogenous growth model
with data from 14 Latin American economies from 1980 to 1992 and concludes that an
expansion of the informal sector negatively impacts economic growth, with this effect
being attributed to reduced access to public services and increased inefficiency in resource
utilization among productive activities.

Similarly, Baklouti and Boujelbene (2019) develop a dynamic simultaneous equations
model linking economic growth with the informal economy, contrasting its implications
using GMM models. In this study, using data from 2005 to 2015 for 50 countries, the authors
discover that, regarding MENA countries, there is a unidirectional link between economic
growth and the informal economy. In relation to OCDE countries, this relationship is
bidirectional. They conclude that the informal economy impedes economic growth in both
groups, with a stronger effect observed in higher-income OECD countries.

In addition, Mo (2001) quantitatively estimates corruption’s impact on economic
growth through its primary transmission channels. Using OLS estimators on a sample of
46 countries from 1970 to 1985, he finds that a 1% increase in the corruption level decreases
the growth rate by 0.72%. This author highlights that corruption reduces growth mainly by
diminishing the productivity of economic activities, notably through a 0.25% decrease in
the human capital index for every 1% increase in the corruption level.

Salinas-Jiménez and Salinas-Jiménez (2007) examine the impact of corruption on
economic growth in OECD countries from a productivity standpoint. Using a frontier
approach, they analyze how corruption influences the efficiency levels across 22 OECD
countries from 1980 to 2000. Their study reveals that corruption diminishes the growth rate
of TFP by limiting countries’ technological frontiers. They conclude that economies with
lower corruption levels generally experience higher average economic growth rates.

On the other hand, Elgin and Birinci (2016) analyze the impact of the informal sector
on long-term economic growth using data from 161 countries spanning the period from
1950 to 2010. Through OLS, fixed effects, instrumental variables, and dynamic panel models
with GMM, they discover an inverted “U” relationship between the size of the informal
sector and per capita GDP growth. Additionally, they find that TFP growth correlates
positively with the informal sector.

In terms of studies analyzing the combined effects of corruption and informality,
Baklouti and Boujelbene (2019) examine how corruption’s impact on economic growth
varies with the size of the informal economy. Using OLS, fixed effects, and System GMM
models on a sample of 34 OECD countries from 1995 to 2014, they find that corruption
and informality both reduce economic growth rates. They emphasize that the informal
economy’s magnitude exacerbates corruption’s negative impact on growth. They conclude
that addressing either corruption or informality through policy measures could mitigate
the adverse effects of both.

Nguyen and Luong (2020) explore the interactions among corruption, the informal
economy, and economic growth. Using GMM on data from 17 Asian countries from 2000
to 2015, they find that corruption positively impacts economic growth, while an informal
economy has a detrimental effect. These results support the “grease the wheels” hypothesis,
suggesting corruption can foster growth in highly regulated, bureaucratic contexts. They
also present evidence of the “Asian paradox”, where some of the Asian countries exhibit
high growth rates alongside significant corruption levels (Rock and Bonnett 2004).

Using Bayesian econometrics, Urbina and Rodriguez (2022) study the effects of corrup-
tion on economic growth, human development, and the natural resources sector in Latin
American and Nordic countries. They identify the varied impacts of corruption shocks
on economic growth across Latin America, while demonstrating that all Nordic countries
experienced decreased growth in response to corruption shocks. This shows that shocks
in corruption can have a relevant impact, even in countries where the level of corruption



Economies 2024, 12, 268

4 0f 22

is low. This is confirmed by Nogueira and Madaleno (2021), who find that corruption
damages Nordic economies.

In turn, Trabelsi (2024) considers panel data from 65 countries and finds that corruption
can have a positive impact on growth, but after certain threshold, increases in corruption
can reduce economic growth. In their study on the BRICS countries (Brazil, Russia, India,
China, and South Africa), Kesar et al. (2024) find that controlling corruption has a positive
impact on economic growth.

On the other hand, given that, in many cases, in order to reduce corruption, the causes
of corrupt behavior must be reduced, it is relevant to consider studies on the reasons
or motivations behind such corrupt acts. For instance, Nordin et al. (2013) show that
behavioral factors like “desire” and “intentions” are relevant for explaining corruption
actions in the construction industry. Similarly, Othman et al. (2014), by the means of
interviews with public officials, find that, among the reasons why people are corrupt,
there exist aspects such as power, opportunity, and moral laxity. However, it must also
be considered that, especially in countries were corruption is very extensive, individuals
can be virtually compelled to engage corrupt behaviors, since, without corruption, they
could not achieve their legitimate goals. In this vein, Enste and Heldman (2018) note that
entrepreneurs can consider corruption to be like an extra tax in contexts were corruption
increases the costs of conducting business.

Therefore, several empirical studies have been performed on the impacts of corruption
and informality on economic growth. However, there is a research gap with respect to
the direct and indirect impacts of both variables on economic growth considering the
productivity channel and comparing countries from Latin America and the OECD. Some
studies have considered certain aspects in this regard, but not all these aspects. Given this,
we contribute to the literature by presenting empirical evidence on the effects on corruption
and informality on economic growth through productivity in countries from Latin America
and the OECD. In addition, the comparison between both groups of countries is relevant,
since it allows for identifying different patterns in groups of countries with different levels
of development.

3. Theoretical Framework

Institutional factors play a fundamental role in economic growth. Therefore, contem-
porary growth models have focused on studying two of the most important foundations of
growth as follows: corruption and informality. Therefore, in this section, we review a range
of theoretical models developed in recent years, with the aim of integrating these mod-
els, which employ various approaches, in order to generate a comprehensive theoretical
framework for our research.

First, there is Loayza’s (1996) endogenous growth model, which is divided into the
formal and informal sectors. It posits that formal agents pay an income tax, with this
revenue being used for the provision of public services, G. Moreover, informal agents pay
a proportional fraction of their income in the form of penalties, which cannot be used to
pay for public services. The informal sector, I, is depicted as follows:

YI

I
Y

where Y! represents the production of the informal sector and Y represents the total
production of the economy. Furthermore, one of the model’s assumptions is that public
services are funded solely by taxes on formal production, as per the following rule:

G=1(q,A) (TYF), 0<y() <1

where 7(.) represents the fraction of tax revenue available for the provision of public
services, T is the tax rate, YF is the production of the formal sector, q is the quality of
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government institutions, and A is the enforcement strength, which refers to the ability to
detect and penalize informal activities.

Additionally, the relationship between public services and total output is given by the
following equation:

© =g )0~ 1)

Thus, given the equilibrium values of the informal sector, I, the value of the exogenous
productivity parameter, A, and the elasticity, &, of production with respect to %, the next
expression shows the link between the net rate of return on the economy’s capital, 7, and
the other mentioned variables:

r=[A1-1)7" [1(A,q)(1 - D]*

The expression in the first bracket corresponds to the case of an economy without
an informal sector. In this case, the rate of return initially increases and then decreases as
the tax rate rises, because, while (1 — T) decreases as taxes rise, T* can increase the rate
of return at a slower rate, up to a point where r is maximized. In contrast, in the second
bracket of the equation, it is observed that the informal sector has an unfavorable effect on
the rate of return on capital, which suggests its impact on growth.

Additionally, as Loayza (1996) posits, the rate of return, 7, is independent of capital
accumulation, p is the constant rate of time preference, and % is the constant intertemporal
elasticity of substitution. Therefore, the first-order and transversality conditions imply the
following constant growth rate of consumption:

a-
-
—~
~~
~—
—_

0) =7= g(r—P)

Finally, from the equations of the net rate of return on the economy’s capital and
the consumption growth rate, we derive the following equation for the economic growth
rate, 7y: .

v =A==V g1 - DI -]

This equation presents interesting relationships between economic growth, corruption,
informality, and productivity. First, it is evident that the size of the informal sector, I,
would have a direct, unfavorable effect on the economic growth rate, ¢ (channel 1 in
Figure 1). Moreover, the magnitude of this effect would depend on other factors such as
institutional quality, enforcement strength, productivity, tax rate, and available tax revenues.
Subsequently, it can be observed that, as the quality of government institutions, g, improves,
the growth rate increases, because a greater portion of tax revenues is allocated to fund
public services.

Secondly, this research proposes that corruption has a direct impact on economic
growth by the means of the investment transmission channel (channel 2 in Figure 1). In this
regard, Mauro (1995) explains that GDP growth relies on the proportion of investment in
the economy, which, in turn, depends on corruption. Thus, the following equation shows
the effect of corruption on the growth rate:

dGR  9GR +(8GR a1y )
dCorrupt — dCorrupt olY dCorrupt

where GR represents economic growth, Corrupt denotes corruption, and Y is the propor-
tion of investment in the economy.

In this regard, there are two approaches to determining the impact of corruption on
investment. On one hand, the “sand in the wheels” theory explains that corruption reduces
investment, and there is a negative link between corruption and economic growth because
of its distortion in the allocation of public resources. On the contrary, the “grease the wheels”
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theory proposes that corruption can stimulate investment. According to Leys (1965), in the
face of excessive and inefficient bureaucracy, corruption can expedite business creation.

Direct effect: +/—

Channel (1)

Direct effect: +

Informality

Indirect effect: —
Channel (4)
Channel (3)
Productivity — Economic Growth

Indirect effect: —
Channel (5)

Corruption

Direct effect: +/ —

Channel (2)

Figure 1. Causal diagram. Note: Adapted from Mauro (1995), Loayza (1996), Rivera-Batiz (2002),
and Masatlioglu and Rigolini (2008). The figure focuses on key relationships between corruption,
informality, productivity, and economic growth, as outlined later in the system of equations shown
later. While productivity is highlighted for its central role in economic growth, other important
factors are controlled for in the econometric model.

Thirdly, in Loayza’s (1996) model, it is shown that productivity, A, has a direct positive
effect on the economic growth rate (channel 3 in Figure 1). In this regard, Solow (1956) posits
that economic growth depends primarily on capital accumulation, population growth,
technological progress, and TFP. Thus, in the Solow-Swan model, the growth in output
not explained by capital accumulation is termed the Solow residual, which measures the
increase in TFP.

Fourthly, regarding the indirect effects of informality and corruption on economic
growth, these can be seen through their impacts on productivity. Concerning the relation-
ship between informality and productivity (see channel 4 in Figure 1), the negative effect of
informality can be explained by integrating the insights from two models. In this context,
the model by Masatlioglu and Rigolini (2008) presents the expressions for the formal and

informal sectors” production:
yr = Ar 1« klfac

yr = AI(l — l)a(l — k)lia

where [ is the number of workers in the formal sector, k is the proportion of capital allocated
to the formal sector, and « is the elasticity of output with respect to the number of workers
in the formal sector. Similarly, Ar and A represent the productivity of the formal and
informal sectors, respectively. Also, the following expression is presented:

Ar

ZF 1

A

The above expression implies that the productivity of the formal sector is higher than

that of the informal sector. Through this expression, it can be observed that the model by
Masatlioglu and Rigolini (2008) can be related to the model by Leyva and Urrutia (2020),
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because the latter specifies that the calculation of TFP involves weighting the productivity
of both the formal and informal sectors, as shown in the following expression:

e(l-a)
e—1

A{ (O -5)T + () T

Yy = (Ke)*(Le)' ™"

where Y; is the GDP, the first parenthesis refers to the TFP, where A; is the exogenous
component of the TFP, and () and x are the productivities of the technology used by formal
and self-employed workers, respectively. Additionally, I} is the proportion of informal
employment and ¢ represents the elasticity of substitution between inputs produced in the
formal and informal sectors, like «, which is the elasticity of output with respect to capital.
K; is the capital used in production, and L; is aggregate employment.

It is important to mention that, to obtain the proportion of informal employment,

it is considered that L; = L{ + Lj denotes aggregate employment in the formal and

informal sectors, hence I} = % So, the connection between the model by Masatlioglu and
Rigolini (2008) and the model by Leyva and Urrutia (2020) exists because Ar and A can
be considered as equivalent to () and ». Therefore, considering that the calculation of the
TFP involves weighting formal and informal productivity, and that formal productivity is
greater than informal productivity, the negative effect of informality on productivity can be
observed. One explanation for this result is that there is lower productivity in the informal
sector—compared to the formal sector—resulting in a lower weighted productivity, which,
in turn, causes a lower TFP.

In turn, informality significantly widens the productivity gap among firms, with for-
mal enterprises demonstrating a notably higher productivity (Perry 2007). Thus, informality
adversely affects productivity through multiple mechanisms.

Firstly, informality hinders productivity by limiting access to financing, as many
informal businesses lack access to banking services (La Porta and Shleifer 2014). Moreover,
these companies face challenges in securing funds from capital markets (Kaufmann and
Kaliberda 1996), leading them to operate on smaller scales and substitute physical capital
with low-skilled labor due to high capital costs (Eilat and Zinnes 2002; Amaral and
Quintin 2006) Additionally, informal firms engage in tax evasion and operate at reduced
scales to avoid detection (Mitra 2013). Secondly, informality reduces productivity due to
a lack of human capital, as higher-educated workers tend to self-select into the formal
sector (Albrecht et al. 2009).

On the other hand, concerning the link between corruption and productivity (channel 5
in Figure 1), the negative effect of corruption can be explained through the model specified
by Rivera-Batiz (2002). This model first explains the calculation of the growth rate of capital
goods, g; it mentions that 1 represents capital goods, n denotes new capital goods, and it
is also assumed that the technology sector manufactures new goods using human capital.
Therefore, H, illustrates the quantity of human capital used in the technology sector, and
ay, is an external parameter reflecting the productivity of human capital in generating new
capital goods, as shown in the following expression.

_n_ (Hu
8= u ™ aj,

This expression indicates that the skilled labor used by the technology sector is posi-
tively associated with creating new capital goods. It is important to note that this growth
rate of goods produced from human capital is closely linked to productivity growth, due to
the positive link between the stock of human capital and productivity (Engelbrecht 1997).
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In this context, in examining the relationship between productivity and human capital,
g refers to productivity. The following equation illustrates how corruption adversely
affects productivity:

g= {[1 —oc(l - t*ﬂ/&aH}H— [bm(l - t*)/(s}r

where corruption negatively impacts productivity through t*, which refers to the bribe tax
applied to the profits earned by manufacturers of new goods in the country, maximizing
the economic welfare of corrupt officials. Additionally, H accounts for the total endowment
of human capital available in the economy, r is the interest rate, and o denotes the intensity
of physical capital goods, while a and b are exogenous parameters ranging between zero
and one.

0=1—a(1—t")+b(1—t)aa(l—1)

From this equation, it is assumed that ¢ is a parameter that is positive to guarantee a
steady-state equilibrium, like vy, which denotes the intensity of capital goods in production.

In this context, the impact of corruption on productivity becomes apparent through
the influence of t* on g. It is noteworthy that the damaging impact of corruption on
productivity can be attributed to the two following primary factors: the misallocation of
resources and a lack of innovation.

First, corruption negatively impacts productivity by leading to inefficient resource
allocation. The level of production achievable may be constrained by the incentive structure
hereditary from the institutional framework, whereby firms may lack sufficient motivation
to adopt accessible sources or technology efficiently (Olson et al. 2000). In this sense, the
adverse effect stems from the weak control of corruption within institutions, which alters
firms” incentives and thereby distorts resource allocation. As a result, resources are not
utilized efficiently, leading to lower productivity.

It is also relevant to mention that distortions in resource utilization occur in both the
private and public sectors. Taymaz (2009) argues that inefficient resource allocation results
from distortions in public decision making or private investment project selection, prioritiz-
ing sizable secondary payments over feasible projects. Corruption distorts incentives for
both private enterprises and the public sector, aiming for substantial secondary gains from
projects. This compromises resource allocation and reduces productivity.

Secondly, an adverse effect of corruption on productivity can be observed via the
lack of innovation it fosters, as corruption limits opportunities for leveraging technology
developed by other economies (Aidt et al. 2008). Similarly, Taymaz (2009) explains that
corruption complicates the process of patenting inventions, hindering innovation and
reducing productivity.

Based on a review of the theoretical framework, this study proposes the following
hypotheses: (i) corruption is expected to negatively impact economic growth both directly
(via channel 2) and indirectly (through the interaction of channels 3 and 5) and (ii) infor-
mality is expected to negatively affect economic growth both directly (via channel 1) and
indirectly (through the interaction of channels 4 and 5). Moreover, a third hypothesis is
proposed to analyze the differential effects of corruption and informality across different
groups of countries, as follows: (iii) corruption and informality are expected to have a
greater impact on OECD countries” growth, while human capital is anticipated to play role
in mitigating the negative effects of corruption and informality.

4. Methodology

This section presents the methodological proposal of this research. A sample of
46 countries from Latin America and the OECD is used to create a balanced panel database
covering annual frequencies for the period 2001-2018, selected based on data availability'.
The variables used in the model are presented below.

The corruption perception index published annually by Transparency International
since 1995 is used. This index ranges from 0 to 100, where larger values indicate greater
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levels of transparency, and lower values express greater levels of corruption. For the
purposes of this research, it was chosen to invert this scale so that higher values represent
higher levels of corruption. This index is widely used in empirical studies on corruption and
economic growth, including Treisman (2007), who highlights its robustness and reliability
for cross-country comparisons in the study of corruption’s effects on economic outcomes.

Regarding informality, the proportion of the informal sector as a percentage of GDP is
considered?, sourced from the World Bank database. This measure is particularly adequate
compared to other informality indicators, since we want to examine the impact of the
informal sector’s production size on the growth rate of total economic production. This
indicator is based on the MIMIC (Multiple Indicators, Multiple Causes) model employed
by the World Bank, which provides a reliable estimate of the informal economy’s size.
Studies such as that by Elgin and Schneider (2016) have compared the MIMIC model to
the Dynamic General Equilibrium (DGE) approach. Their findings show that, while both
methods yield similar results regarding the size and trend of the shadow economy, the
MIMIC model is somewhat more sensitive to cyclical fluctuations.

In order to capture productivity, the total factor productivity index provided by the
Penn World Table is used. This indicator represents the size of production that is not
a result of the quantity of inputs utilized in production, and its calculation is based on
ratios of the total income functions of the economy that consider initial endowments and
the level of technology of each country (Feenstra et al. 2015). This measure indicates the
levels of total factor productivity at the current purchasing power parity (PPP) indices
relative to U.S. prices. In this sense, the productivity of the United States is 1, with more
productive countries demonstrating a productivity greater than 1 and less productive
countries demonstrating a productivity lower than 1.

To capture economic growth, the GDP per capita at purchasing power parity (PPP)
is considered, collected from the World Bank, with values based on constant 2017 prices
expressed in U.S. dollars. This measure adjusts for price level differences across coun-
tries, providing a more accurate comparison of economic performance than nominal GDP.
Furthermore, GDP per capita is used to adjust for population growth in the analysis.

All main variables are presented in Table 1.

Table 1. Description of the main variables in the model.

Variable Description Source
Corruption Corruption Perception Index TI
Informality Estimates of informal sector production based on Multiple Indicators Multiple WB

Causes (MIMIC) models (% GDP)
Productivity Level of TFP at current PPP (EE. UU. = 1) PWT
Economic growth Real GDP per capita growth rate in PPP WB

Note: data were sourced from Transparency International (TI), the World Bank (WB), and the Penn World
Table (PWT).

In terms of control variables, human capital is included, captured through the proxy
of average years of schooling. This variable is one component of the World Bank’s Human
Development Index and indicates the average number of years of schooling for adults
aged 25 and older. Its inclusion in the model is due to the link between human capital and
economic growth in various theoretical models (Barro 2001).

Moreover, the physical capital variable is incorporated into the model to control
for capital stock; this is because the sample consists of countries with a high degree of
heterogeneity in physical capital, aiming to isolate the effect of capital productivity. The
data were obtained from the Penn World Table and are based on constant 2017 prices
expressed in millions of U.S. dollars.

This investigation also incorporates the Export Concentration Index as a control
variable, which functions as a proxy for exports. This variable was extracted from The
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World Integrated Trade Solution database of the World Bank and measures the degree of
export market concentration by country of origin.
Finally, inflation is chosen as a control variable. This variable consists of the percentage
changes in the Consumer Price Index and was extracted from the World Bank database.
All control variables are presented in Table 2.

Table 2. Control variables.

Variable Description Source
Average years of schooling Average years of schooling for adults aged 25 and older. WB
Physical capital Physical capital stock in U.S. dollars. PWT

Export Concentration Index

Measures the degree of export market concentration by country

.. WB
of origin.

Inflation

Consumer prices (% annual variation) WB

Note: data were sourced from the World Bank (WB) and the Penn World Table (PWT). The presented control
variables have been used in previous works by Elgin and Birinci (2016), Baklouti and Boujelbene (2019), and
Nguyen and Luong (2020).

A descriptive analysis of the variables is presented in Table 3, which provides an
overview of the main statistical measures.

Table 3. Variable descriptive analysis.

Variable Obs Mean Median Std. Dev.
Per capita GDP growth 828 2.050 1.902 3.152
Productivity (TFP) 828 —0.240 —0.446 3.701
Corruption 828 1.119 0.000 12.796
Informality

(% GDP) 828 —0.309 —0.506 1.678
Human capital (HC) 828 0.499 0.862 6.888
Physical capital 828 5.073 4.360 5.741
Inflation 828 3.412 2.530 3.955
Exports 828 1.558 1.351 2.756

In regard to the dependent variables, economic growth shows an average positive
value, while productivity experiences an average negative growth. Despite this, the vari-
ation is similar for both economic growth and productivity. Concerning the explanatory
variables, a clear contrast emerges between corruption and informality. Informality tends
to decrease in recent years, whereas corruption appears to be increasing. Additionally,
corruption is more volatile than informality.

The correlation matrix in Table 4 indicates that productivity has a significant positive
association with economic growth, aligning with economic growth theory. Conversely, both
corruption and informality are negatively associated with economic growth and productiv-
ity, with informality showing a more significant correlation than corruption. Regarding the
control variables, physical capital and exports show more significant correlations with both
economic growth and productivity. This stronger relationship between physical capital,
exports, and economic growth may be attributed to the roles that investment and exports
play in the aggregate demand equation of GDP. In addition, the correlation matrix reveals
that there are no strong correlations among the independent variables, as most exhibit
either moderate or weak correlations with each other.
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Table 4. Correlation matrix.
Per Capita Productivity . Informality Human Physical .

GDP Growth (TEP) Corruption "o/ 'cphp)”  Capital (HC)  Capital Inflation  Exports
Per capita
GDP growth 1.000 0.377 —0.080 ~0.706 0.081 0.155 0.043 0.248
Productivity

0377 1.000 —0.017 —0.341 0.008 —0.246 0.034 0.110

(TFP)
Corruption —0.080 —0.017 1.000 0.052 0.029 —0.038 —0.006 —0.032
Informality
% GDP) —0.706 0341 0.052 1.000 —0.054 —0.024 0.027 ~0.255
Human 0.081 0.008 0.029 —0.054 1.000 0.058 —0.039 —0.028
capital (HC)
Physical 0.155 ~0.246 ~0.038 ~0.024 0.058 1.000 0.068 0.006
capital
Inflation 0.043 0.034 —0.006 0.027 —0.039 0.068 1.000 0.157
Exports 0.248 0.110 —0.032 —0.255 —0.028 0.006 0.157 1.000

Econometric Model

Based on the considerations presented in the previous sections of this document, we
consider a system of equations whose structure is given by:

GDP;; = Bo + ﬁ1Corruptioni,t + ,lenformalityi,t + 53TFP1-J + B3HC;; + B4 PC;y + /35Inflationi,t +e€iy (1)

TFP;; = wo + a1 Corruption + oczlnformalityi,t + a3HC;t + agCorruptionx HC; | + a5 InformalitnyCi’t
+tx6Exportsl~,t + Uy

()

wherei = 1,..., N denotes the countries, t = 1,..., T denotes the periods, and g y a9
represent the intercepts for the different equations. Furthermore, GDP is the GDP growth,
Corruption is the adjusted Corruption Perception Index, In formality is the proportion of
the informal economy using the MIMIC methodology, TFP is the total factor productivity,
HC is human capital, PC corresponds to fixed capital, Inflation represents the annual
inflation rate, and Exports is the proxy variable for exports. Both CorruptionxHC and
Informalityx HC represent the interaction variables between corruption, informality, and
human capital. Finally, ¢; ; and y; ; are the error terms.

The proposed econometric model is estimated using the 3SLS-GMM method with
individual effects. This econometric method is used to estimate systems of simultaneous
equations involving multiple interdependent equations, and it is chosen for this study due
to its ability to handle endogeneity. The 3SLS-GMM method consists of three stages that
will be detailed below. In the first stage, the Two-Stage Least Squares (2SLS) Estimation
Method is used to obtain initial estimates of the regression coefficients in each equation
of the system; 2SLS is appropriate here because it addresses potential endogeneity issues
by using instrumental variables. To address endogeneity and ensure the robustness of our
estimates, we employ a range of lagged values for our key variables, including both the
main and control variables. Multiple combinations of these lags are tested to determine the
most appropriate specification.

In the second stage, predicted residuals from the 2S5LS equations are calculated. Finally,
in the third stage, the Generalized Method of Moments (GMM) is applied to estimate
the final model parameters, using the residuals obtained in the previous stage. GMM
is particularly useful in this context because it provides efficient estimates, even in the
presence of heteroskedasticity and autocorrelation.

The importance of using a simultaneous equations model lies in its ability to provide
a detailed analysis of the indirect effects that corruption and informality may have on
economic growth. The Total Factor Productivity (TFP) variable is included in the equation
where economic growth is the dependent variable to assess the extent to which productivity
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serves as a channel through which corruption and informality impact economic growth.
In this regard, various empirical studies, such as those by Dhrifi (2015) and Nosier and El-
Karamani (2018), have explored how different variables can indirectly influence economic
growth through intermediary variables.

Additionally, the following assumptions are made to use the model: the independence
of errors, linear relationships between variables, and an absence of measurement errors.
Furthermore, the J-Hansen test is employed to detect model overidentification when
using a heteroskedastic weight matrix (Roodman 2009). The J-Hansen test evaluates
the validity of the instruments by testing if the model is correctly specified and if the
instruments used are appropriate. A high p-value suggests that the instruments are valid
and the model specification is adequate. The estimation and analysis are performed by
the means of the software Stata 2023 (Stata 2023). Additional results can be found in the
Supplementary Materials File S1.

5. Results

For the estimation of the 3SLS-GMM model, it is important to perform the Hansen
test to assess the validity of the instruments. According to Hall (2005), this test is useful for
assessing whether a model is correctly specified, and it has become the accepted method
for model specification within the GMM framework. In this regard, Baum (2006) argues
that Hansen’s J statistic is the most commonly used diagnostic in GMM estimation for
evaluating a model’s suitability. Table 5 shows that the Hansen test presents a p-value of
0.9598; therefore, it is accepted that the instruments used in the model are correct and the
coefficients obtained are unbiased.

Table 5. 3S5LS-GMM regression.

Per Capita GDP Growth Productivity (TFP)

Constant 0.697 (0.511) Constant —1.638 *** (0.503)
Corruption —0.114 ** (0.049) Corruption —0.165 ** (0.067)
Informality _ s Informality (% _ s

(% GDP) 0.703 (0.335) GDP) 1.228 (0.316)
Productivity . Human Capital -

(TEP) 0.532 (0.250) (HO) 0.962 (0.369)
Human " Corruption x .

Capital (HC) 0.804 (0.423) HC 0.063 (0.034)
Inflation —0230* (0.128) I“forrlr{‘achty x 0.355 * (0.213)
Physical .

Capital 0.224 (0.061) Exports 0.065 (0.172)

Observations 598 Standard errors in parentheses

Hansen | Chi2(39) = 25.0128 (p = 0.9598) *p<0.10,** p <0.05, *** p < 0.01

Note: Own elaboration.

The results provide evidence supporting the first research hypothesis that corruption
has direct and indirect negative effects on economic growth. Concerning the explicit impact
of corruption on economic growth, there is evidence that a percentage increase in corruption
has a negative and significant effect of 0.11, with this result aligning with the “sand in
the wheels” hypothesis. In this regard, Pellegrini (2011) argues that the adverse impact of
corruption stems from the uncertainty it introduces into investment returns, as it generates
additional costs in bribery payments.

Likewise, it is evidenced that a percentage increase in corruption negatively and sig-
nificantly affects productivity, as it is observed that a percentage increase in corruption de-
creases productivity by 0.17%. Therefore, the obtained result aligns with studies conducted
by authors such as Salinas-Jiménez and Salinas-Jiménez (2011) and Kéita and Laurila (2021).
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Furthermore, the adverse impact of corruption is explained by the deterioration it causes in
innovation, as the security of intellectual property rights are challenged (Taymaz 2009).

In turn, the second research hypothesis that informality has direct and indirect negative
effects on economic growth can be accepted. It is observed that a percentage increase
in informality has a negative and significant effect of 0.70%, which aligns with various
empirical studies conducted by authors such as Loayza (1996), Hoinaru et al. (2020),
Nguyen and Luong (2020), and Younas et al. (2022). In this regard, Loayza (1996) explains
that the negative effect of informality on economic growth is due to its reduction in the
availability of public services in the economy.

Similarly, it is shown that a percentage increase in informality negatively and signifi-
cantly affects productivity, which aligns with findings by various authors such as Williams
and Bezeredi (2018), Amin and Okou (2020), Beltran (2020), and Goel et al. (2022). The
results indicate that a percentage increase in informality decreases productivity by 1.23%.
This effect arises because informal firms lack access to banking services and operate on a
small scale (La Porta and Shleifer 2014).

On the other hand, a percentage increase in productivity has a positive and significant
effect of 0.53% on economic growth. This positive impact has been observed in various
empirical studies, such as those conducted by Asheghian (2004), Yal¢inkaya et al. (2017),
Abidin et al. (2020), and Kallal et al. (2021). In this sense, Abidin et al. (2020) explain that
the positive impact of productivity is due to its measure of efficiency in input utilization;
thus, higher levels of human and physical capital can lead to increased production, as they
are used more efficiently.

Therefore, it can be evidenced that productivity plays a fundamental role in economic
growth. In the context of a 3SLS-GMM model with two equations, the importance of the
positive impact of productivity lies in enabling an investigation of the indirect effects of
variables that affect productivity and, consequently, economic growth.

The indirect effects of corruption and informality are obtained from multiplying the
coefficient of the respective variable in the productivity equation by the coefficient of
productivity in the economic growth equation (0.53). Given this, we find that a percentage
increase in corruption has an indirect and negative effect on economic growth, with a
reduction of 0.09%, while a percentage increase in informality has an indirect and negative
effect on economic growth, with a decrease of 0.65%. Therefore, it is noted that economic
growth is reduced by 0.20% because of corruption, while informality decreases economic
growth in by 1.36%.

Furthermore, a reciprocal effect of corruption and informality with human capital is
included in the productivity equation, which shows a positive and significant coefficient in
both cases. This demonstrates that human capital can mitigate the detrimental effects of
corruption and informality on economic growth. In this case, the total effects of corruption
and informality on economic growth are obtained from multiplying the coefficient of the
interaction between human capital and the respective variable by 0.53 (the coefficient of
productivity in the economic growth equation) and adding the result to the previous total
effects of decreasing economic growth due to corruption and informality (—0.20% and
—1.36%, respectively). Thus, with a percentage increase in human capital, the magnitude
of the negative effect caused by a percentage increase in corruption can be reduced to
—0.17% and the impact of informality can be reduced to —1.17%. Consequently, it would
be necessary to increase human capital by 6.05%" to neutralize the total negative effects
of a 1% increase in corruption and by 7.19%" to neutralize the total negative impacts of
informality on economic growth.

The negative impact of human capital on corruption aligns with the empirical studies of
Ali and Isse (2002), Serra (2006), Rehman and Naveed (2007), and Evrensel (2010). In this re-
gard, Gani (2017) explains that a community with better education is more prone to effectively
scrutinize public spending and is better equipped to judge any form of political corruption.
Likewise, access to education provides individuals with the necessary skills to secure gainful
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employment, reducing the dependency on corrupt activities (Uslaner and Rothstein 2016);
hence, better education diminishes the inclination to engage in corrupt practices.

The negative impact of human capital on informality corresponds to the empirical
studies of Berrittella (2015), Berdiev et al. (2018), Kelmanson et al. (2019), and Gharleghi and
Jahanshahi (2020). In this regard, Loayza (2018) argues that increased education leads to
the development of technical skills, which, in turn, contribute to greater labor productivity.

Furthermore, the productivity equation shows that a percentage increase in human
capital has a positive and significant effect of 0.96% on productivity; this positive result has
also been observed in studies conducted by Kim and Park (2018), Médnnasoo et al. (2018),
and Habib et al. (2019). Consequently, human capital has an indirect and positive impact
of 0.51%° on economic growth. In this regard, Habib et al. (2019) explains that the positive
impact of human capital on productivity arises from the acquisition of learning and new
skills by workers, which leads to an increased exploitation of technologies.

In the case of exports, it is shown that this variable has a beneficial impact on productiv-
ity, a result also found in studies conducted by Miller and Upadhyay (2000), Mengistae and
Pattillo (2004), and Saleem et al. (2019). However, a non-significant effect is obtained in this
model, like in the study carried out by Mengistae and Pattillo (2004). This result can be ex-
plained because exporting firms may increase their productivity levels by accessing diverse
knowledge that is not available in their domestic market (Pietrucha and Zelazny 2020).

In addition, it is important to consider that the impact of corruption and informality
on economic growth has boundary condition. While these factors can negatively impact
growth, their influence is bounded, meaning that, even in the presence of widespread cor-
ruption or informality, economic growth is not entirely nullified. There remains a baseline
level of growth driven by the inherent dynamics of the economy. Also, other factors—such
as human capital, innovation, capital accumulation, etc.—continue to drive growth.

Regarding the control variables in the economic growth equation, it is observed that
a percentage expansion in human capital has a positive and significant impact of 0.80%
on economic growth, which aligns with studies conducted by Teixeira and Queirés (2016),
Zhu and Li (2017), and Amna Intisar et al. (2020). In this sense, Teixeira and Queirds (2016)
explain that better education enables entrepreneurs to acquire skills that facilitate the
generation of new ideas and the establishment of new businesses. Therefore, it follows
that an expansion in human capital causes an increase in research and development (R&D),
consequently enhancing economic growth.

Moreover, a percentage increase in physical capital has a positive and significant
impact of 0.22% on economic growth, which aligns with the findings of Bhattacharjee (2016),
Solarin and Yuen (2016), and Risso and Sanchez (2019). In this regard, Martins (2019)
argues that higher investments in physical capital enhance a country’s competitiveness and
stimulate economic growth.

Regarding inflation, it is observed that it has a negative and significant effect of 0.23%
on economic growth, as observed in the studies by Barro (1995), Rakshit and Bardhan (2019),
and Yang (2019). The negative impact of inflation on economic growth stems from its
inhibiting effect on savings and its stimulation of borrowing, which causes an increase in
nominal interest rates and, therefore, discourages investment.

Simulation Analysis for Latin America and the OECD

The results obtained from the 3SLS-GMM model and the sample of countries consid-
ered can be further explored through a simulation analysis, providing an approximation of
the effects that variations in the standard deviation of corruption and informality have on
economic growth in Latin America and OECD countries, which are shown in Table 6.
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Table 6. Effects of corruption in Latin American and OECD countries.

Region Latin American Countries OECD Countries
Comuption  "mpectofComption L U depactof Compton  Gop iy
Economic Growth y Economic Growth

Average — 1 x sd 0.7774 0.9489 2.1091 2.5743
Average — 0.5 x sd 0.3961 0.4834 0.9295 1.1345
Average 0.0147 0.0179 —0.2501 —0.3053
Average + 0.5 x sd —0.3667 —0.4476 —1.4297 —1.745
Average + 1 x sd —0.7481 —0.9131 —2.6093 —3.1848

Note: Own elaboration.

It can be observed that corruption affects OECD countries to a greater extent than Latin
American countries. This result can be explained by the fact that an increase of one standard
deviation in corruption in an OCDE country causes a reduction in growth by 3.18%, while
in the latter, an increase of one standard deviation causes a reduction in economic growth by
0.91%. These findings are consistent with the results of Aidt et al. (2008), who explain that
societies surpassing a certain threshold of institutional quality experience an amplifying
effect of corruption on economic growth.

The results shown can be explained by the effect of corruption on economic growth
being more detrimental in countries with higher-quality institutions. Moreover, this is
attributed to the misinterpretation of the allocation of public investment that corruption
generates in countries that allocate their resources more appropriately.

The results in Table 7 show that informality affects OECD countries to a greater ex-
tent than Latin American countries. It is observed that, in OECD countries, an increase
of one standard deviation in informality decreases economic growth by 1.94%, whereas
in Latin American countries, an increase of one standard deviation in informality re-
duces economic growth by 1.52%. These findings are consistent with the investigation of
Hoinaru et al. (2020), who discovered that informality has a greater detrimental impact on
countries with a high income than on lower-income countries.

Table 7. Effects of informality in Latin American and OECD countries.

Region Latin American Countries OECD Countries
imformatity  "pactofinformatiy R, tmpactoftnformatiy R
Economic Growth Y Economic Growth
Average — 1 x sd 2.183 2.4105 2.4934 2.7533
Average — 0.5 x sd 1.2939 1.4288 1.431 1.5802
Average 0.4049 0.4471 0.3686 0.4071
Average + 0.5 x sd —0.4842 —0.5346 —0.6937 —0.7661
Average + 1 x sd —1.3732 —1.5163 —1.7561 —1.9392

Note: Own elaboration.

These results can be ascribed to the notable relevance of informal enterprises in
Latin American countries, despite operating at low scales to conceal their activities. It is
possible that, in this region, the interaction of informal enterprises with the formal sector
generates synergies to a larger extent than in OECD countries. Formal enterprises could
reduce costs by subcontracting to informal enterprises, thereby creating employment for
informal workers and contributing to poverty reduction among the population in Latin
American countries.
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Although informality has a detrimental impact on economic growth, synergies from
the interaction between the informal and formal sectors in Latin American countries allow
for cost reduction in the formal sector, thus directly increasing formal sector incomes. There-
fore, the informal sector, by having a positive impact on formal sector incomes, reduces
its negative effect associated with tax evasion. In this sense, the informal sector ultimately
negatively impacts tax revenue in Latin America to a lesser extent than would be possible
without the interaction between the informal and formal sectors; consequently, public
spending that generates economic growth is affected in a reduced manner in this region.

With respect to the effects of human capital through its interaction variable with
corruption (Corruption x HC) and through its interaction variable with informality
(Informality x HC), it is shown in Table 8 that an increase of one standard deviation in
human capital has a positive effect on economic growth, thereby reducing the detrimental
effects of corruption and informality. Furthermore, it is observed that increases in human
capital have a greater impact in Latin American countries compared to OECD countries,
mitigating, to a greater extent, the effects of corruption and informality.

Table 8. Effects of human capital increases on reducing corruption in Latin American and
OECD countries.

Latin American Countries OECD Countries

Total Impact of Reduction of Reduction of the
. P the Effect of Total Impact of Effect of
Corruption Corruption on . . : . .
. Human Capital Corruption Corruption on Human Capital Corruption
Economic F
through Human  Economic Growth through Human
Growth . .
Capital Capital
Average + 0.5 x d —0.4476 Average + 05 x d 0.1461 —1.745 A"eragf; 05 x 0.123
Average +1 x d —0.9131 Average+1 x d 0.294 —3.1848 Average +1 x d 0.2264
Average + 1.5 x d ~1.3786 Average + 1.5 x d 0.4419 —4.6246 A"erag? 15 0.3299
Average +2 x d —1.8441 Average +2 x d 0.5898 —6.0644 Average +2 x d 0.4333
Average +2.5 x d ~2.3096 Average +2.5 x d 0.7376 —7.5041 A"eragfl* 25X 0.5367
Average +3 x d —2.7751 Average +3 x d 0.8855 —8.9439 Average +3 x d 0.6402

Note: Own elaboration.

Therefore, it is observed that, through the effect of its interaction with corruption, an
increase of one standard deviation in human capital increases economic growth by 0.29%
in the Latin American region, whereas in OECD countries, an increase of one standard
deviation in human capital generates a 0.23%° increase in economic growth. Thus, it is
evidenced that human capital mitigates the negative effect of corruption, with the reduction
being greater in Latin American countries.

Refarding Latin America, it is shown that an increase in human capital by approxi-
mately three standard deviations would be necessary to achieve a positive effect close to
0.89% and to neutralize the negative effect of 0.91% caused by an increase of one standard
deviation in corruption. In turn, in OECD countries, a significantly larger increase of more
than three standard deviations would be required to neutralize the negative effect of 3.18%
resulting from a one standard deviation rise in corruption.

Given this, we know that if citizens are provided with good skills through educa-
tion and obtain decent jobs, this could reduce population inequality and enhance their
well-being; consequently, this would decrease the probability of individuals considering
participating in corrupt activities. Therefore, the greater impact of human capital in Latin
America compared to in OECD countries may be attributed to its broader scope in reducing
corruption, by also addressing the high levels of inequality present in Latin American coun-
tries. This is in line with Balestra and Tonkin (2018), who explain that income inequality in
Latin American is significantly greater than in OECD countries.
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Additionally, it is observed that, through the effect of its interaction with informality, as
shown in Table 9, an increase one standard deviation in human capital increases economic
growth by 1.66% in the Latin American region, while in OECD countries, an increase of
one standard deviation in human capital generates a 1.28%’ increase in economic growth.

Table 9. Effects of human capital increases on reducing informality in Latin American and

OECD countries.
Latin American Countries OECD Countries
Total Impact of Reduction of Reduction of the
. P the Effect of Total Impact of Effect of
Informality Informality on . . . : i
. Human Capital Informality Informality on Human Capital Informality
Economic .
through Human  Economic Growth through Human
Growth . .
Capital Capital
Average + 0.5 x d —0.5346 Average + 0.5 x d 0.8274 —0.7661 Average + 0.5 x d 0.6963
Average +1 x d —1.5163 Average +1 x d 1.6646 —1.9392 Average +1 x d 1.2819
Average + 1.5 x d —2.4981 Average + 1.5 x d 2.5018 —3.1123 Average + 1.5 x d 1.8676
Average +2 x d —3.4798 Average +2 x d 3.339 —4.2854 Average +2 x d 2.4532
Average +2.5 x d —4.4615 Average +2.5 x d 4.1761 —5.4586 Average +2.5 x d 3.0388
Average +3 x d —5.4432 Average +3 x d 5.0133 —6.6317 Average +3 x d 3.6245

Note: Own elaboration

In the case of Latin America, it is observed that increasing human capital by one
standard deviation results in a positive effect of 1.66%, countering the negative effect of
1.51% caused by a one standard deviation rise in informality; while for OECD countries,
a two standard deviation rise in human capital would be required to achieve a positive
effect of 2.45%, neutralizing the negative effect of 1.94% resulting from a one standard
deviation rise in informality. Consequently, the third research hypothesis is accepted, as
corruption and informality have greater impacts on OECD countries, whereas human
capital has a stronger effect in mitigating the impacts of corruption and informality in Latin
American countries.

In this context, Berrittella (2015) explains that education raises wage rates and rein-
forces the formation of values related to the emphasis on paying taxes, therefore increasing
the opportunity costs of participating in informal activities. This notion relates to the fact
that the level of education is significantly lower in the Latin American region; therefore,
learning about the importance of taxes would be highly relevant to increase the level of
fiscal morality and influence tax compliance in this region. Additionally, Ruzek (2015)
argues that, in low- and middle-income countries, businesses operate in the informal sector
out of economic necessity. Thus, it is observed that human capital has highly significant
effects through its interaction with corruption and informality in Latin American countries
and in countries belonging to the OECD.

6. Conclusions

This research aimed to analyze the effects of corruption and informality on economic
growth and productivity, therefore, a 3SLS-GMM estimation approach was used, capturing
both the direct and indirect effects of corruption and informality. Additionally, the analysis
was deepened by incorporating a simulation study to explore the potential variations in
economic growth in response to these changes. The conclusions drawn from this study are
presented below.

Regarding the first research hypothesis, a negative impact of corruption on economic
growth is evidenced. It is found that a rise of one percentage point in the corruption growth
rate directly decreases the economic growth rate by 0.11%. Additionally, corruption harms
productivity, as a rise of one percentage point in the corruption growth rate reduces the
productivity growth rate by 0.17%. Thus, evidence supporting the “sand in the wheels”
hypothesis is found. Furthermore, it is evidenced that a rise of one percentage point in the
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corruption growth rate diminishes economic growth by 0.09% via its detrimental effect on
productivity growth.

The second research hypothesis is also confirmed. It is evidenced that informality
reduces economic growth and productivity. Moreover, a rise of one percentage point in the
informality growth rate reduces economic growth by 0.65% through its indirect effect via
productivity.

The results of the simulation analysis provide insights into the third hypothesis. It is
found that, in OECD countries, an increase of one standard deviation in corruption is asso-
ciated with a contraction in the economic growth rate by 3.18%, whereas in Latin American
countries, a similar expansion in corruption translates to a contraction in economic growth
by 0.91%. Furthermore, it is observed that a rise of one standard deviation in informality
results in a contraction in economic growth of 1.94% in OECD countries, while in Latin
American countries, a similar expansion in informality is associated with a contraction in
economic growth of 1.52%. Additionally, it is found that a rise of one standard deviation
in human capital has a beneficial impact on economic growth and mitigates the negative
impacts of corruption and informality.

Given the results of this research, it is recommended that the governments of emerging
countries maintain a long-term commitment to policies addressing the issues of corruption
and informality. In addition, institutions in these countries should be strengthened, so that
structural reforms in public administration that advocate for transparency, meritocracy, and
ethics should be promoted to discourage acts of corruption, particularly in Latin America,
as it is one of the regions most affected by corruption in the concession processes for
infrastructure works and public services. The simplification of administrative processes
and a comprehensive reform of the tax system in the most affected countries are also
recommended in order to reduce informality, since agents have more incentives to engage in
informal activities when administrative processes are very complex and taxes are too high.

In terms of the limitations of this study, we use data on corruption and informality
that are based on estimations or perceptions, which can be questioned. For instance, some
authors criticize the use of corruption indexes. Nevertheless, there are also responses to
these critiques that defend the usefulness of corruption indexes, despite their limitations
(Castro et al. 2022). In turn, we have issues with data availability, since the data on
informality are available with gaps of some years.

As suggestions for future research, it would be valuable to extend this analysis to other
regions such as African, Asian, or Nordic countries, including comparisons between results
for different groups of countries. In addition, the methodology presented in this paper
can also be applied to evaluate the effects of other institutional variables such economic
freedom, democracy, or political stability on economic growth through productivity.
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Notes

1 Australia, Austria, Belgium, Bolivia, Brazil, Canada, Chile, Colombia, Costa Rica, Czech Republic, Denmark, Ecuador, Estonia,

France, Germany, Greece, Guatemala, Honduras, Hungary, Iceland, Ireland, Israel, Italy, Japan, Latvia, Lithuania, Luxembourg,
Mexico, Netherlands, New Zealand, Nicaragua, Norway, Panama, Paraguay, Peru, Poland, Portugal, Slovakia, Slovenia, South
Korea, Spain, Sweden, Switzerland, Turkey, United Kingdom, and Uruguay.

The estimation of the size of the informal economy is employed because it offers a broader scope compared to other methods, as
it considers multiple indicator and causal variables (Tedds and Giles 2002).

This is due to the following equation: 0.033X — 0.202 = 0, where X represents the percentage increases in human capital needed to
offset the impact of a percentage increase in corruption on economic growth.

This is due to the following equation: 0.189X — 1.356 = 0, where X represents the percentage increases in human capital needed to
offset the impact of a percentage increase in informality on economic growth.

The indirect effect of human capital results from multiplying 0.96 (human capital in productivity equation) by 0.53 (productivity
in economic growth equation).

To assess the impacts of human capital associated with corruption, the average and standard deviation of human capital were
calculated for both groups of countries with the following equation: (Average + 1 x sd(HC)) x ME. Here, sd(HC) represents
the standard deviation of human capital and the average is derived from the human capital variable, while ME denotes the
coefficient of interaction between human capital and corruption in the regression.

To assess the impacts of human capital associated with informality, the average and standard deviation of human capital were
calculated for both groups of countries with the following equation: (Average + 1 x sd(HC)) x ME. Here, sd(HC) represents
the standard deviation of human capital and the average is derived from the human capital variable, while ME denotes the
coefficient of interaction between human capital and informality in the regression.
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