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Abstract

This paper investigates second wave tax transition (transfer of tax pressure from border
taxation towards domestic taxation) concerns in developing countries. It essentially focuses
on the compensation effects of incomes and property taxes over international trade tax
revenue losses in developing countries. Using a generalized method of moment estimator, we
come to the evidence that, incomes and property taxes are poor instruments to balance trade
tax revenue losses of trade liberalization in these countries. However, a mediating effect of
financial development in the compensation nexus driven by corporate income taxes was
found. We explain this result by the fact that the use of financial sector generates paper trails
to government in order to enforce and raise corporate income taxes. Financial development
may progressively crowd-out informal sector and leads to business formalization. Surprising,
we do not find any mediating effect of financial development in the compensation patterns
with personal income taxes. Nevertheless, some heterogeneities were discovered. Financial
development mediates the compensation patterns of personal income taxes in Latin American
countries, while the effect holds on corporate income taxes in African countries. We conclude
the paper by highlighting the important role of financial development in second generation
tax transition concerns over developing countries.

Keywords
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1. Introduction

Improving domestic resource mobilization is an essential concern of the policy framework that
actually need developing countries in order to face important challenges of economic
globalization. Several studies that assess the effect of trade liberalization on public finance
come to the striking evidence of a revenue loss effects of trade liberalization especially trade tax
revenue losses (Bevan, 1995; Khattry & Rao, 2002; Keen & Ligthart, 2002; Keen & Simone,
2004). The corollary of the trade liberalization policy framework implemented in developing
countries in adherence to the World Bank and World Trade Organization policies guidelines is
that, countries must promote trade, but alternatively find other tools of revenue mobilization
to offset government revenue losses long dominated by international trade taxes.

In the first wave tax transition agenda, they must manage an efficient Value Added Tax (VAT)
to offset trade tax revenue losses, while at the same time prepare the ground for a second
generation tax transition concerns based on direct taxes (Chambas, 2005b).

Direct taxes revenue mobilization features come to prominence in the public debate especially
with the increased awareness of their relatively low amounts in total revenue collection. Tax
revenues fromincomes haveyielded very little revenue in developing countries. Personal income
tax which averages 25% of total tax revenue (over 7% of GDP) for developed countries,
represents only 9% of tax revenue(less than 2% of GDP) for the developing ones (R. M. Bird &
Zolt, 2005). Not only is income from persons not sufficiently collected but much income from
corporates also escapes taxation through greater tax avoidance practices (Crivelli et al.,
2016;Johannesen et al., 2016;Silberztein, 2009;Fuest et al., 2011; Jansky & Prats, 2015;Fuest
& Riedel, 2010). And, despite property taxation is less subject to tax base competition, their
lack of interest lies in the greater government administrative costs that make property tax a
losing proposition in terms of revenue yields per expenditure of administrative costs (Bahl &
Martinez-Vazquez, 2007).

Still, many developing countries continue to rely on free trade areas to boost trade and grant
important tariff reductions, while the lack of public revenue would certainly impede the
provision of public goods. Thus, it seems important to investigate whether trade tax revenue
losses are offset with domestic revenue mobilization with a focus on incomes and property
taxes (direct taxes) in this paper. As important as the question seems, there is actually no
empirical assessment of the extent to which countries have succeeded in offsetting reductions
in trade tax revenues by increased revenues from direct taxes (second generation tax transition
goals). Baunsgaard and Keen (2010) try to assess the effect, but on their part focus on total

domestic revenue mobilization. The role that particular tools of domestic revenue played in the
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transition process of developing countries, is an under-investigated area of the literature.

What role have direct taxes played, or could they play in the transition process of developing
countries is an unanswered empirical question.

The aim of this paper is to make such assessment and to provide additional reflexions on how to
make direct taxes operational in second generation tax transition concerns in developing
countries.

The paper will follow the ongoing structure: section 2 provides a deep understanding of the tax
transition concept and the paper focuses later, on the compensation features of tax transition
in our empirical framework. In section 3, the paper provides some stylized facts about tax
transition concerns by incomes and property taxes in developing countries. Section 4 identifies
important challenges faced by incomes and property taxes as revenue raising instruments in
developing countries. Section 5 tends to shed light on the role of financial developmentand
digital improvements as mediating tools in order to raise more direct tax revenues. An empirical
framework (section 6) lays basis for identification of the compensation effects of incomes and

property taxes, followed in section 7 by results and sensitivity analyses in section 8.

2. Refining the concept of tax transition.

Tax transition is a concept that covers a multidimensional area of meaning. Yet, in the weak
hypothesis, it refers to the balancing role of international trade taxes through increases in
domestic revenue (Baunsgaard and Keen 2010). This definition implies a change in the
composition of government revenue with nowan increased reliance on domestic tax revenues in
order to offset international trade liberalization revenue losses (substitution effect over their
seigniorage tax).

Onthe stronger hypothesis, tax transition adds additional conditions that consistin reducing the
social cost of public revenue, transforming progressively the tax system (equity, transparency,
liability and tax morale) for maintaining an appropriate level of tax revenue (Chambas 2005b).
While the interest with VAT is to raise more revenue, for income taxes the need is to enhance
equity, liability and tax morale as a primary goal, and raise revenue next.

To sum, our definition of tax transition under the weak hypothesis implies a balancing aspect of
international trade tax revenue made possible through increases in domestic revenue. But under
the stronger one, while balancing trade tax revenue losses by increased revenue mobilization with
domestic tax revenue, countries must also maintain an adequate level of overall tax revenueby

enhancing tax compliance, equity and transparency.
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Table 1: Major tax transition tools: key attributes
Type of tax Equity Liability Transparency Tax compliance Revenue power
VAT X X X X J
Excises X X X X N
Personal income tax v N X X X
Corporate income tax v N X X X
Property tax v v X X X

3. Tax transition with incomes and property taxes: Stylized facts

In this section, we aim at providing some basic graphs, in order to draw potential conclusions on

tax transition features by incomes and property taxes in developing countries.

Graphl: Total tax, trade tax, individual, corporate and property tax (% of gdp).
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Graph2: Total tax, trade tax, individual, corporate and property tax (% of gdp).
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Graphg3: Total tax, trade tax, individual, corporate and property tax (% of gdp).
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Some conclusions can be made from these graphs. First, whatever the region considered ingraph
1, graph 2, or graph 3, we observe a certain downward contribution of international trade tax
revenue in developing countries (formerly seigniorage tax in these countries). On the whole, this
tax has decreased in either African, Asian, or Latin American countries. Sub-Saharan African
countries are however, the most dependent on international trade tax revenue as compared to
other countries.

Second, in African countries, we observe a slight increase in personal and corporate income
taxes over the years 2000 to 2013. In Asian and Latin American countries, we rather observe a
constant tendency of these taxes over the same period. But overall, there is no remarkable clear
growing trend in income taxes in all regions, that could envisage any compensation effect of
these taxes over international trade taxes. But this conclusion can be nuanced considering the
above disparities observed across regions.

Finally, a third major recognition is the poor contribution of property tax to total tax revenue
mobilization in these countries. Despite property taxation being less subject to tax base
competition, it lacks interest in developing countries mainly due to high administrative costs in
enforcing property taxation. This makes property tax a losing proposition in terms of revenue
mobilization per expenditure of administrative costs (Bahl & Martinez-Vazquez, 2007).
Overall, it can be suspected that, incomes and property taxes couldn’t act as valuable tax

transition tools in developing countries.

4. ldentify challenges to incomes and property taxes as tax

transition tools in developing countries.

4.1 Incomes taxes.

Any tax discussion in developing countries, must take into account the economic structure of
these countries that includes two kinds of taxpayers: the large agriculture sector encountered,
and the prominence of the underground economy (V. Tanzi & Zee, 2000). Taxing these sectors
raises substantial practical difficulties in terms of enforcement and revenue mobilization (Alm,
Martinez-Vazquez, & Wallace, 2005; Spiro, 2018; Feige, 2007). The tax base potentially
reachable in such circumstances constitutes a smaller portion of total economic activities than
in developed countries (R. M. Bird et al., 2004). Economic development, particularly the
increase in the number of medium and large enterprises, and the shift from subsistence
agriculture to manufacturing sectors and formal services, will make it easier to tax incomes in

these countries (R. M. Bird & Zolt, 2005).
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4.1.1 Personal income taxes

Mobilizing personal income tax revenue in developing countries is something more puzzling.
Still, in many developing countries, the proportion of workforce addicted to the modern
economy especially from the public and private sector is relatively small. Such limited part of
the working population is the main contributor of the personal income tax, by the withholding
regime on wages, while many times, tax authorities are unable to observe, enforce and tax their
business incomes or self-employment incomes (Alm, Bahl, & Murray, 1991). In the unrecorded
economy, many employees have no formal contract and their employers are unknown to tax
authorities (Chambas, 2005a). Substantial part of individuals are not taxed on their
business(es) or self-employment incomes because of the lack of enforcement methods (Gordon
& Li, 2009). These business incomes come from commercial, independent and liberal activities
(lawyers, accountants, doctors, etc.). The revenue potential that could be derived from these
types of activities is insufficiently collected because of lack of information to tax authorities.
Unfortunately, even though an increasing part of the upper-middle and wealthy class receive
reasonable rental incomes from property, these forms of revenue largely escape taxation, except
if it is paid by a corporation where we can imagine a withholding regime as with income from
interests and dividends. Nevertheless, an increased part of these incomes are cash paid by

individuals to owners unknown to tax authorities (Chambas, 2005a).
4.1.2 Corporate income taxes

Corporate taxation also raises substantial challenges in developing countries, and more closely
while considering globalization aspects. Primarily, in the modern economy, corporates that
establish effective accounting for taxation are limited (Chambas, 2005a). Not only effective
accounting, but also the incoherent design of the accounting rules (V. Tanzi & Zee, 2000).
According to V. Tanzi and Zee (2000) allowable depreciations of physical assets is one of the
most structural element in determining CIT! and corporate profitability. Frequently, countries
have depreciation systems that are complex, incoherent and not tax-friendly (V. Tanzi & Zee,
2000). These include (i) excessive number of depreciation rates, (ii) excessive number of asset
categories, (iii) a structure of depreciation rates that is not in accordance with the relative
obsolescence of assets categories. Rectifying these shortcomings would certainly simplify
bookkeeping requirements (V. Tanzi & Zee, 2000). Yet, due to the weak administrative capacity
of their tax authorities to audit and control taxpayers, tax base is poorly contained (Chambas,
2005a). Frequently, due to the low threshold of adopted turnover, tax administration files are
crowded with many small corporate activities. Unfortunately, only few large companies
concentrate the essential of corporate tax revenue and are also sensitive to the evolution of

commodities price shocks (Chambas, 2005a).
9
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Onanother hand, globalization also affects corporate tax revenue through greater tax avoidance
practices (transfer pricing methods, profit shifting) by powerful multinationals, and this
concern raises important challenges for these countries with weak administrative capacity to
control these escape patterns. This view is confirmed by several studies. For example, Crivelli
et al. (2016) found that, tax base spillovers are a significant concern for developing countries
than for advanced economies. Their paper evidenced cross border tax plannings in developing
countries in response to cuts in abroad tax rates (operating mainly through profit shifting),
while for developed countries the response is most time through tax competition. Johannesen
et al. (2016) find solid empirical evidence that multinational firms reduce considerably their
tax bill by shifting profits from high corporate tax affiliates to low ones, in their intra-group
activities. This occurs through mispriced goods and services (transfer prices) or through
financial assets. Income generating financial assets are allocated through low tax affiliates,
whereas cost generating liabilities (internal and external debts) are allocated through high tax
affiliates. Later result is also confirmed by Fuest et al. (2011) who find positive relationship
between host country corporate tax rate and debt ratio of multinational affiliates in developing
countries. The global loss of government revenue caused by profit shifting is counted in

hundreds of billions and has been increasing over time (Johannesen et al., 2016).
4.2 Property tax
4.2.1 Foundations of property taxation.

Property taxation presents some benefits. It has the neutral property that affects a bit of
taxpayers’ economic behaviors. It constitutes an equitable tax whose perception is closely
related to wealth. The immovable nature of the tax base makes property taxation less open to
tax base competition. Rapid urbanization of cities is an argument in favour of property taxation
that makes it possible to establish a link between the demand for public goods and local taxes

(Chambas, 2005a).

4.2.2 Property taxation: related challenges.
Despite its obvious nature, property tax in developing countries is difficult to implement due
to the administrative costs of collecting tax with respect to the revenue yielded. Thus, tax

administration with weak administrative capacity is reticent to engage in property taxation.

1Corporate income tax
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According to Kelly (2000) a major obstacle of property taxation in less developed countries is
tax administration, in implementing basic administrative procedures to improve the coverage
and valuation techniques. The absence of property registry and property rights also represent
a huge challenge (Chambas, 2005a). Finally, in developing countries, the mid-class considers
property taxation unfair with respect to savings needed to obtain property, while the wealthy-
class conflicts with property taxation because it reduces the return of their wealth (Chambas,

2005a).

5. Could financial development and digital improvements help

bridge the gap in mobilizing direct tax revenues?

5.1 Conceptual framework of the impact of financial development on tax revenue.

A major constraint for taxation in developing countries relies on the fact that, tax
administrations in these countries are unable to observe transactions in order to impose tax on
them. Or they may observe them, but they lack enforcement methods in order to deal with these
challenges. A growing literature therefore argues that understanding information flows is
central for effective taxation (Pomeranz, 2015; Kosonen & Ropponen, 2015; Hondroyiannis &
Papaoikonomou, 2017; Besley & Persson, 2014; R. M. Bird & Zolt, 2008a; Kleven et al., 2016).
The challenge of enforcing income taxes is particularly severe in developing countries, where
many transactions in the economy are not readily observable by tax authorities (Besley &
Persson, 2013; Gordon & Li, 2009). An emerging literature highlights the role of financial
development on tax revenue nexus, as financial development acts as a source of information
flows for tax authorities. Several arguments are put forward. One aspect of the argument
outlined by Hondroyiannis and Papaoikonomou (2017) is the dematerializing effects of financial
development. As tax avoidance is often facilitated by cash transactions, efficient financial tools
such as checks and cards are likely to increase the probability of detection, leading to greater tax
compliance. The new agenda for tax reform in developing countries prescribes a broad tax base,
with increased reliance on income taxes. Thus, governments must be able to sufficiently
monitor receipts of income, a complex puzzle in countries with opaque financial systems.
Efficient income tax collection is obviously impossible if income is received and spent as cash.
If, instead, a country has a robust, transparent, and widely used banking system, the
government has a great facility to tax either incomes or purchases (Gilbert & llievski, 2016).

The ability of the financial sector to reveal and signal revenues reduces information frictions
on taxpayers’ incomes and purchases, through financial institutions and financial markets (Ellul

et al., 2015). Improvements by way of better information by the financial sector also reduce
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firms’ incentives to operate underground (Gilbert & Ilievski, 2016). As highlighted by Beck et
al. (2014), financial development contributes to reduce firms’ tax evasion, as access to finance
is expensive for firms with greater tax avoidance practices (Hasan et al., 2014). More trans-
parent firms are the ones that enjoy better access to finance (Ellul et al., 2015). This means,
firms are more likely to under-report sales, in economies with underdeveloped financial
markets because they gain little from being formal (Johnson et al., 2000). In addition,
information related to corporate misconducts are easily observed in a well-developed financial
system, and shared among all potential lenders, which will make it more difficult to evade taxes
(Jappelli & Pagano, 2002). Capasso and Jappelli (2013) provide a theoretical framework that
explains the relationship between financial development and corporate tax revenue. In their
theoretical framework, agents allocate investments between a low-return technology which can
be operated with internal funds, and a high-return technology which requires external finance.
Firms can reduce the cost of funding by disclosing more assets and pledging them as collateral.
They show that, financial development increases the likelihood of firms to signal their assets
and comply with tax obligations when they become more high-tech projects depending.

The development of the financial sector plays an important role in acquiring information,
enforcing contracts and making transactions (Levine, 2005). In conjunction with legal,
regulatory tax systems (Levine, 2005), it facilitates tax enforcement but also direct collection of

taxes (Bose et al., 2012; Capasso & Jappelli, 2013). Through use of the financial sector, firms

generate paper trails, facilitating tax enforcement (Gordon & Li, 2009).
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Graph 4: Scatter plot between financial development and tax revenue.
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5.2 Closing the technology gap and direct tax revenue mobilization.

A promising path in developing countries is also to adopt various practices in tax administration
in order to broaden tax bases. As highlighted by R. Bird (2010), no modern tax administration
can perform its tasks efficiently without using modern information technology. Personal
income tax, which is withheld at source could benefit from digitalization to manage
declarations and payments online (Gnangnon & Brun, 2018). Digital improvements facilitate
controls by the tax administration in order to broaden tax bases. Connecting tax administration
softwares with large enterprises websites, would lead to better control of tax evasion
(Gnangnon & Brun, 2018). Electronic filing methods of taxes e-tax (internet based or barcode?
based tax filing methods) are important issues that automate tax processes in an attempt to
improve efficiency in collecting tax information. They have the potential to improve tax-filing
services and at the same time reducing compliance costs to taxpayers and tax agencies (Fu et al.,
2006). Tax administrations increasingly need information technology expertise because some
of their most important taxpayers (multinational firms) and large domestic firms, employ
sophisticated computer systems that are beyond the investigative capacity of technologically
backward tax administrations (R. Bird, 2010). Advances in information technology (IT) also
offer a cheaper possibility for gathering and analyzing a large amount of firms’ data (data
processing). It serves to monitor earning information and improve tax capacities (Ali et al.,

2015). A deep analysis of technology and taxation is provided by R. M. Bird and Zolt (2008b)

emphasizing the fact that, tax administration in developing countries must move from hand to

%A review of these tax filing methods are given in (Fu et al., 2006). While internet filing method simplifies the
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mouse to improve enforcement, auditing process and collection ratios.
Graph 5: Scatter plot between internet consumption and tax revenue.

Scatter plot with linear fit
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6 Empirical framework.

6.1 Model specification and econometric strategy.

We essentially investigate in this paper the compensation aspects of incomes and property taxes
over international trade tax revenue losses in developing countries. Is there any change in the
composition of government revenue that helps compensate for international trade taxes with
incomes and property taxes? We start by presenting the following dynamic empirical
specification as our first identification strategy (Baunsgaard & Keen, 2010).
Equation 1: Compensatory effect model:

Yie = Bo + B1Yie—1 + B2Trade_tax; + B3 Xir + u; + &t A
Where Y is a matrix of dependent variables (P1T3, CIT*PT°), and trade tax (TT®) is the variable
of international trade tax revenues. We add this variable in the model to investigate for
movements in PIT, CIT, and PT depending on movements in trade tax that help study

compensation effects. We are interested in the coefficient .. If this coefficient points negative,

it indicates a compensatory effect of incomes and property taxes over international trade tax

expedition of tax-filing process, barcode works like a paper disk which contains machine readable information
to help tax administration quickly feed tax information forms into the agency’s information system through a

scanner. eTax eliminates manual entry errors by taxpayers and provides tax agency with a cleaner information
of income tax returns.

®Personal income tax

*Corporate Income Tax

®Property tax

®Trade tax
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revenue losses. Our sample covers 96 developing countries spanning the period 1985-2013. We
have an unbalanced panel data over this period due to the poor coverage of some revenue data.
We control for the lagged value of the dependent variable to take into account inertia in tax
revenue mobilization in developing countries. X is the matrix of control variables and u; the
unobserved heterogeneity time invariant related to countries that explains their revenue
patterns. &, the idiosyncratic error term.

Because of the lagged dependent variable, estimating our equation using a fixed effects model
would lead our results to suffer from Nickell bias (Nickell, 1981). We rather perform system
Generalized Method of Moment GMM estimation (Blundell & Bond, 1998) with Windmeijer
(2005) finite sample correction of standard errors. System GMM combines in one system the
regression in differences (Arellano & Bond, 1991) and the regression in levels (Arellano & Bover,
1995). Differences equations are instrumented with instruments in levels and level equations
areinstrumented with instruments in differences. Based on generalized method of moments, our
preferred identification strategy is to add external instruments to our moment conditions. We
add two external instruments: the adherence of countries to World Trade Organization (WTO)
policies guidelines, and their trade tax effective rate in a GMM-1V rationale estimate. The idea
behind trade tax effective rate is to capture the extent of trade liberalization on trade tax
revenue. For the adherence to WTO guidelines, this instrument is added to the model to capture
the choice to comply with an external policy guideline on trade tax revenues. We hypothesize
that the adherence to WTO has any chance to affect local taxes (property tax, individual income
tax or corporate income tax) and the level of trade tax effective rate is closely related to trade
tax revenue but not property tax or individual income tax.

The overidentification test proposed by (Hansen, 1982) and the autocorrelation test of (Arellano

& Bond, 1991) are used to confirm the validity of the external and internal instruments.

6.2 Data and variables.
6.2.1.Dependent variables.

Dependent variables of PIT, CIT and PT come from International Centre for Tax and
Development (ICTD, 2018). All variables are expressed non-resource and in percentage of
GDP.

6.2.2 Independent variables.

Explanatory variables include trade tax revenue. This variable comes from International Centre
for Tax and Development (ICTD, 2018) database. As said earlier, we add this variable in the

model to investigate for movements in PIT, CIT, and PT depending on movements in trade tax
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that help study compensation effects. In equation 1, we use covariates data (i) gdp per capita,
(ii) trade openness in percentage of GDP, (iii) natural resources rents in percentage of GDP, (iv)
agriculture value added to GDP, (v) the level of corruption and (vi) the level of bureaucracy
quality. These variables come from the World Development Indicators (WDI, 2018), except
corruption and bureaucracy quality that come from International Country Risk Guide (ICRG).
Per capita income is expected to be positively correlated with tax revenue. It expresses the
overall level of economic development and the advanced design of tax structure. According to
Wagner’s law, the demand for governments services is often income—elastic, so that, the share
of taxes collected by governments to provide goods and services is expected to rise with income
(Gupta, 2007).

Trade openness may affect tax revenue through several composition effects. If trade openness
occurs primarily through reduction in tariffs, one would expect losses in tariff revenues. But,
Keen and Simone (2004) argue that, revenue mightincrease provided trade liberalization occurs
through reduction of quotas, elimination of exemptions, and improvements in custom
procedures. Aizenman and Jinjarak (2009) also emphasize trade openness should shift tax
revenue from “easy to collect taxes” (tariffs and seigniorage taxes) towards “hard to collect
taxes” (PIT, CIT and PT) suggesting its effect on tax transition concerns in developing
countries.

Recent challenges in natural resources wealth countries, focused on the ‘Dutch disease’ effects.
Natural resources might affect taxation by its effect on tax efforts. One aspect of the resource
curse may be itsimpact on a country’s incentive to mobilize non-resource domestic tax revenues.
For example Moore (2007), argued that, governments relying on resources rents are likely to
mobilize less revenue from the non-resource sector and this result suggests that, resources rents
lead to low domestic tax efforts and reduce tax revenue mobilization.

Agriculture sector is expected to be negatively correlated with tax revenue, as it remains almost
hard to tax agriculture in developing countries. As highlighted by Stotsky and WoldeMariam
(1997), this variable almost negatively matter for tax revenue in these countries.

The literature suggests that corruption affect tax revenue by its effect on tax evasion (Attila,
Chambas, & Combes, 2009). Indeed, Hindriks, Keen, and Muthoo (1999) stress that corruption
and income tax evasion are closely linked. Corruption undermines tax morale and tends to
increase the underground economy. This could have a negative effect on income taxes. But the
effect could be mixed. In a high corrupt environment, the possibility of negotiating bribes
between auditors and taxpayers may encourage controllers to increase fraud detection efforts.
With time, fraud would become less attractive, and corruption would lead to increased tax

revenue.
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Finally, incentive reforms in tax administration notably the internal organization of
bureaucracies and organizational structure, positively affect revenue mobilization. Or on the
other hand, the extent of discretion available to bureaucrats, and the underlying dimension of

bureaucratic quality undermines revenue mobilization (Mookherjee, 1998).
7. Results.

7.1 Baseline results

Table 2 reports results for the compensatory effects between PIT, CIT, PT and trade taxes (TT).
We do not find any compensation role of these taxes on trade tax revenues. This is not
surprising since incomes and property taxes represent a small proportion of revenue concerns
in developing countries. Tax authorities in developing countries face substantial challenges in
raising incomes and property taxes due on one hand, to administrative challenges they face
(lack of enforcement methods), and on the other hand, to the economic structure of these
countries with sizeable part of informality (activities conducted underground) and a large part
of the agriculture sector. In such circumstance, tax base that can be optimally reached in total
economic activities remains limited. Diversifying the economic activities will make it possible

to tax incomes in these countries (R. M. Bird & Zolt, 2005).
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Table 2: Compensation effect: PIT, CIT, PT, Baseline result

1 (&3} (€D}
VARIABLES GMM-1IV GMM-1IV GMM-1IV
PI'T CI1T PT
L.PIT 0.842%**
(0.0812)
Trade tax 0.00643 -0.0200 -0.00633
(0.0136) (0.0214) (0.00607)
Log(gdp capita) 0.142* 0.209%** 0.108%**
(0.0760) (0.0935) (0.0291)
A griculture 0.00549 0.000229 0.00284*
(0.00350) (0.00556) (0.00171)
Trade -1.40e-05 0.00571** -0.000287
(0.000976) (0.00240) (0.000368)
Natural resources -0.00301 -0.00440 -0.00204
(0.00340) (0.00661) (0.00175)
Corruption 0.0323 0.0299 0.0229
(0.0333) 0.0451) 0.0143)
Burcaucracy quality 0.0912** 0.140* 0.0176
(0.0402) (0.0719) (0.0193)
L.CI1IT 0.424 %%+
(0.113)
L.PT O0.585%**
(0.0832)
Constant -1.103* -1.060 -0.815%**
(0.599) (0.663) (0.250)
Observations 1.635 1.442 1. 726
Number of country code o1 82 88
AT2 -0.823 1.206 -0.0802
ATr2p 0.411 0.228 0.936
Hansen 57.02 57.67 58.30
Hansenp 0.437 0.413 0.391
Arl -2.849 -1.671 -2.864
Arlp 0.00439 0.0948 0.00418

tax returns.

Standard errors in parentheses

*EE 50 .01, ** p<0.05, * p=0.1

tax avoidance practices, thus limiting tax evasion.
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7.2 Taking into account financial development and digital improvements.

Now, we aim to test for two main mediators that can help raise tax enforcement and tax revenue
collection in developing countries, namely financial development and internet consumption.

Financial development plays an important role in acquiring information on taxpayers’ incomes
through financial institutions and financial markets. Itfacilitates tax enforcement, the collection

of tax, and helps crowd-out shadow economy. It also generates paper trails for firms with greater

Improving digital tools such as the internet consumption ratio will allow for smart policies in tax
administration. It will help manage declarations and payments online, automates tax processes

to eliminate manual entry errors and provides tax agency with cleaner information on income
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We re-estimate the following empirical model that helps study the mediating effect of these

instruments on the compensation patterns in developing countries.

Yit = Bo + B1Yie—1 + BoTrade_tax; + B3Z; + ByTrade_tax;, * Zie + PsXie + wie + € (2)

where Z is a matrix of variables (financial development, internet consumption ratio). Our
variable of financial development is a composite index that covers multidimensional areas of
financial development and expresses a country’s overall level of financial development ranged
between [0 1], with greater value implying more developed financial systems. It was introduced
by the International Monetary Fund Strategy Policy and Review Department constructed from
various indicators of financial systems’. The internet consumption variable comes from World
Development Indicators (2018). We are interested in the coefficient B:. Results are given in
table 3.

We do not find any mediating effect of financial development on personal income tax revenue
compensation patterns in developing countries, but financial development made it possibleto
compensate for revenue losses with corporate income taxes. This result is given in column 3 of
table 3. It seems like financial development is helping to crowd-out shadow economy and leads
to business formalization in these countries. But our result rather points out a threshold effect.
The estimated threshold is 18%. Countries with financial development at least above 18% are
those in which the beneficial effect of financial development on corporate tax revenue may
materialize.

Finally, we do not find any mediating effect by the internet consumption ratio with all taxes
(PIT, CIT, PT). Digitalization is a recent phenomenon that takes place in tax administration in
developing countries. This can help understand the non-effect of the internet variable on the

compensation patterns of developing countries.

"The database is available at http://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B.
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Table 3: The mediating effect of financial development and digital improvements

1 (&3} (€D} “ (&) (€]
GMM-1IV GMM-IV GMM-IV GMM- GMM-1IV GMM-1IV
v
VARIABLES PIT PIT CI1rT CI1IrT P P
L. PIT 0.824 %% O.7743%*
(0.0782) (0.106)
Trade tax 0.00355 0.00620 0.0987* 0.00674 0.00896 -0.00394
(0.0290) (0.0220) (0.0549) (0.0248)  (0.0109) (0.00715)
Log(gdp capita) 0.0940 0.140 -0.0267 0.0525 0.0927* %% (.1 12%**
(0.0677) (0.0899) (0.0947) (0.101) (0.0270) (0.0328)
Agriculture 0.00395 0.00612 -0.00469 0.00268 0.00240* 0.00381**
(0.00394) (0.00544) (0.00530) (0.00704) (0.00126) (0.00185)
Trade 7.45e-05 -0.000554 0.00607** 0.00370 -0.000332 -0.000330
(0.000967) (0.00136) (0.00256) (0.00305) (0.000298) (0.000301)
Natural resources -0.00486 -0.00640 -0.00261 -0.00200 -0.00201 -0.00208
(0.00328) (0.00453) (0.00606) (0.00892) (0.00175) (0.00181)
Corruption 0.0231 0.0246 0.00471 0.0196 0.0259%* 0.0278**
(0.0319) (0.0458) (0.0390) (0.0509) (0.0101) (0.0122)
Bureaucracy quality 0.0731%* 0.104 0.120%** 0.174 0.00761 0.00672
(0.0393) (0.0660) (0.0596) (0.113) (0.0129) (0.0187)
FD 0.618 2.561*** 0.285%*
(0.452) (0.702) (0.132)
Trade tax*FID -0.0191 -0.538* -0.0735
(0.151) 0.277) (0.0478)
Internet ratio 0.00304 0.00758 0.000909
(0.00212) (0.00535) (0.000689)
Trade tax*Internet 0.00104 -0.000617 5.28e-06
(0.000868) (0.00159) (0.000295)
L.CI1IT 0.454 %% 0.583**
(0.101) (0.243)
L. PT 0.608*** 0.643%%*
(0.0858) (0.0914)
Constant -0.732 -0.999 0.169 -0.317 -0.740%**  _Q.878%**
(0.581) 0.747) (0.682) (0.704) (0.211) (0.269)
Observations 1.635 1.303 1.442 1.141 1.726 1.364
Number of country code 91 90 82 81 88 88
AT2 -0.821 -0.985 1.252 -1.079 -0.0501 -0.909
AT2p 0.412 0.324 0.211 0.281 0.960 0.363
Hansen 29.10 23.39 28.99 10.16 32.10 40.91
Hansenp 0.460 0.758 0.466 0.118 0.315 0.110
ATl -2.871 -2.527 -1.746 -2.156 -2.992 -2.502
Arlp 0.00409 0.0115 0.0808 0.0311 0.00277 0.0124

Standard errors in parentheses

Tk p=0.01, ** p=0.05, *
p=o0.

8.Sensitivity analyses.

8.1 Non linearities.

Our first baseline estimate was conducted without taking into account possible nonlinear
specification in the compensation patterns between PIT, CIT, PT and TT. Our main assumption
here, is to investigate whether there is a compensation effect that takes place when the decrease
in TT becomes more important. As said, we want to investigate whether tax administrations
are forced to implement sound fiscal policies® to raise the level of direct taxes when there is a

more pronounced decline in TT. Hence, we include in the model the square term of TTR”.
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Basically, we re-estimate the following model:

Yie = Bo + B1Yie—1 + BoTrade_tax, + BsTrade_taxf, + ByXe + u; + & )
Results are given in table 4. We do not find any compensation effect that takes place because
of a more pronounced decline in TTR. This result confirms the fact that direct taxes revenue
mobilizationindeveloping countriesarestill limited toaccommodate foranyshockin TT revenue

and are not yet serving as valuable tax transition instruments in developing countries.

Table 4: Non linearities

1) (&) (D)
GMM- GMM- GMM-
VARIABLES
IV PIT IV CIT IV PT
L.PIT 0.864***
(0.0780)
Trade tax -0.0329 0.0317 -0.00726
(0.0387) (0.0693) (0.0172)
T rade_tax? 0.00327 -0.00330 0.000316
(0.00387) (0.00572) (0.00139)
Log(gdp capita) 0.119 0.182* O.133 %%
(0.0795) (0.0946) (0.0318)
A griculture 0.00455 0.00406 0.00347*
(0.00379) (0.00734) (0.00190)
Trade 0.000509 0.00430%* -0.000621
(0.000966) (0.00256) (0.000481)
Natural resources -0.00494 -0.00584 -0.00129
(0.00354) (0.00792) (0.00197)
Corruption 0.0116 -0.0123 0.0339%**
(0.0307) (0.0437) (0.0136)
Bureaucracy quality 0.0749 O.183** 0.0170
(0.0464) (0.0798) (0.0173)
L.CIT 0.487**
(0.116)
L.PT 0O.558***
(0.0905)
Constant -0.841 -1.069 -1.010%*=*
(0.611) (0.789) (0.280)
Observations 1,635 1.442 1,726
Number of country code o1 82 88
AT2 -0.830 1.375 -0.120
ATr2p 0.406 0.169 0.904
Hansen 22.22 25.31 22.89
Hansenp 0.387 0.234 0.350
ATl -2.981 -1.879 -2.901
Arlp 0.00288 0.0602 0.00372

Standard errors in parentheses

e 3k ke p=0.01, B pP=0.05, £
pP<=0.1

®These policies may for example concern policies to fight against tax evasion and collect back taxes.
Trade tax revenue
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8.2 Improving the identification strategy: investigating for asymmetries.

In this section, we aim to improve the standard framework for identifying the compensation
effect between PIT, CIT, PT and TT. Instead of regressing the level of direct taxes (PIT, CIT,
PT) on TT, we regress the variation of these taxes on the variations of TT. This is done by taking
thefirstdifference of variablesinthe model and identify the episodes of effective decrease in trade
tax revenues as compared to episodes of increase in this tax that we call "asymmetries”. We then
regress the variations of PIT, CIT and PT on negative variations of TT and onpositive variations
of this tax. Results are given in table 5 and table 6.

No evidence was found suggesting that it is better to specify our model in variations to improve
the identification strategy. We still find robust result suggesting that, incomes and property
taxes do not compensate for TTR losses in developing countries, except the beneficial effect of

financial development found in equation 2.

Table 5: Investigating for asymmetries: negative shocks

1 (5] (€]
VARIABLES GMM- GMM- GMM-
v v v
APIT ACIT APT
L.APIT 0.0983**
(0.0454)
Atrade tax(-) -0.0703 0.0813%** -0.00238
(0.0503) (0.0345) (0.00786)
ALog(gdp capita) -0.00349 0.150 -0.0913
(0.395) (0.537) (0.153)
AAgriculture -0.00549 -0.00260 -0.000624
(0.00421) (0.00784) (0.00122)
ATrade 0.00215 0.00310 -0.000554
(0.00150) (0.00379) (0.000540)
ANatural resources -0.0105%* 0.00230 -0.00375
(0.00534) (0.00796) (0.00234)
ACorruption 0.00462 -0.0639 0.0335%*
(0.0333) (0.0603) (0.0163)
ABurecaucracy quality 0.0365 -0.0564 0.0278
(0.0495) (0.0699) (0.0236)
L.ACIT 0.000580
(0.190)
L.APT -0.230%**
(0.0590)
Constant -0.00222 0.0511* 0.000163
(0.0258) (0.0289) (0.00523)
Observations 859 762 912
Number of country code 90 82 88
Ar2 0.308 -0.919 -0.759
Ar2p 0.758 0.358 0.448
Hansen 5.726 6.403 9.037
Hansenp 0.455 0.380 0.171
Arl -1.899 -2.139 -2.145
Arlp 0.0576 0.0325 0.0319

Standard errors in parentheses
#FAE H—0.01, ** p<0.05, * p<0.1
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Table 6: Asymmetries: Positive shocks

(@D) > (€D
GMM- GMM- GMM-
VARIABLES
v v v
APIT ACIT APT
L.APIT 0.0934
(0.192)
ATrade tax(+) 0.0752 -0.0119 -0.00607
(0.0720) (0.0988) (0.0119)
ALog(gdp capita) 0.332 -0.908 -0.145
(0.533) (3.272) (0.183)
AAgriculture -0.0176** -0.0202 -0.000629
(0.00877) (0.0140) (0.00138)
ATrade 0.00254 0.0150%* 0.000396
(0.00157) (0.00765) (0.000918)
ANatural resources -0.0105 -0.0228 -0.00383*
(0.00711) (0.0144) (0.00197)
ACorruption 0.0437 0.151** 0.00563
(0.0409) (0.0634) (0.00843)
ABureaucracy quality -0.0347 0.218 -0.000843
(0.0645) (0.157) (0.0203)
L.ACIT -0.133%**
(0.0517)
L.APT -0.0988
(0.0626)
Constant -0.0146 0.0640 0.000901
(0.0249) (0.0978) (0.00732)
Observations 663 580 703
Number of country code 89 81 85
Ar2 0.326 1.082 1.316
ATr2p 0.745 0.279 0.188
Hansen 6.734 12.26 4.970
Hansenp 0.566 0.140 0.761
Arl -1.388 -1.081 -1.782
Arlp 0.165 0.280 0.0747

Standard errors in parentheses
FEE p<—0.01, ** p<=0.05, * p<=0.1

8.3 Sub-sample heterogeneities.

In our baseline estimate, we found that incomes and property taxes do not compensate for TTR
losses, except the beneficial effect of financial development in equation 2. We aim to deepen
the mediating effect of financial development focusing on several regions in developing world.
The main idea is that financial development varies widely across regions in developing world.
Financial development is relatively low in Sub-Saharan African countries in all indicators
(institutions, markets) and all dimensions (access, depth, efficiency) as compared to other
developing countries. The financial inclusion gap is also wide in this area of countries (Otchere
etal., 2017). However, its marginal effect could be reinforced by its relatively stability to crisis
(Otchere et al., 2017). Conversely, the high financial sector development in Asian and Latin
American countries, in terms of depth, inclusion and access as compared to Sub-Saharan
African countries, mostly goes together with disturbances (Heng et al., 2016). We make
sensitivity analysis to ensure that, financial development is effectively mediating tax revenue
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in the tax transition concerns over these areas of countries.

Results are given in table 7 for SSA countries, table 8 for Asian countries, and table 9 for LAC
countries.

Contrary to what one might think, the level of financial development in SSA countries is
mediating the compensation patterns in this area of countries. The effect is driven by corporate
income taxes (CIT). One can think that, the stability of the financial sector in SSA countries is
at work in this area of countries even with a low level of financial parameters. The result is
given in column 3 of table 7. Financial development is progressively crowding-out informal
sector in SSA countries leading to corporate formalization and corporate tax revenue. But we
found a threshold effect in the mediating effect of financial development of 20%. This suggests
that, countries in SSA area with a financial sector development at least above 20% are the ones
in which the mediating effect of financial development could materialize.

Our result also holds for property tax in column 5. Without financial development, countries
cannot offset for revenue losses with this tax. As financial development increases, it leads to an
increase in property tax that helps compensate for trade tax revenue losses. The reasonable idea
behind this effect can be that, the use of the financial sector by property owners generates paper
trails!® to tax authorities that help enforce property taxation in SSA countries.

Replicating our estimate on Asian countries, we do not find any mediating effect of financial
development on the compensation patterns with all taxes.

Finally, on the group of Latin American (LAC) countries, the mediating effect of financial
development holds for personal income taxes. Our results are showing heterogeneous effects
of financial development according to regions and according to type of tax. The result we obtain
here could be explained by the advanced dematerializing effect of financial transactions in this
area as compared to SSA countries. As personal income tax evasion is facilitated by cash trans-
actions, efficient financial tools such as checks and cards are likely to increase the probability
of detection, leading to greater personal income tax compliance. This can be a plausible
explanation to the effect obtained with PIT in this area of countries. The advanced
dematerializing effect of financial transactions made it possible to better monitor receipts of
income in this area of countries. The result is provided in column 1 of table 9, where we find a

threshold effect of 28%.

%The information may concern property registries
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Table 7: Sub sample heterogeneities: SSA countries

1) (&) (€D} “ (&) )
GMM- GMM- GMM- GMM- GMM-1IV GMM-1IV
v v v v
VARIABLES PIT PIT CI1T CI1TT rPI P
L. PIT O.765%** % Q.71 7k**
(0.114) (0.156)
Trade tax -0.0235 -0.00880 0.148** -0.00580 0.0176 -0.00336
(0.0367) (0.0448) (0.0578) (0.0624) (0.0121) (0.00705)
Log(gdp capita) -0.0965 -0.0141 -0.0567 0.0540 -0.00965 0.0261
(0.0975) (0.163) (0.119) (0.220) (0.0306) (0.0416)
A griculture -0.00590 -0.00557 -0.00556 -0.00571 -0.00112 -0.00138
(0.00605) (0.00846) (0.00515) (0.0111) (0.00103) (0.00168)
Trade 0.00194 0.00244 0.00108 0.000135 -0.000567 -0.000185
(0.00230) (0.00425) (0.00169) (0.00515) (0.000715) (0.000842)
Natural resources -0.00685 -0.00729 -0.00637 -0.00517 0.000179 0.000804
(0.00428) (0.00874) (0.00596) (0.0128) (0.00148) (0.00162)
Corruption -0.102 -0.0744 -0.0654 -0.0230 0.000786 -0.00283
(0.0875) (0.125) (0.0735) (0.115) 0.0147) (0.0105)
Bureaucracy quality 0.0776 0.109 0.0792 0.273%* -0.00445 -0.00262
(0.0527) (0.0820) (0.0892) (0.162) (0.0168) (0.0114)
FD 1.930 5.878%** 1.103*
(1.324) (1.580) (0.573)
Trade tax*FID 0.175 - -0.124*
O.770%**
(0.255) (0.298) (0.0717)
Internet ratio 0.00827 0.0198 -0.00196
(0.0210) (0.0171) (0.00354)
Trade tax*Internet 0.00766 0.00136 -0.000208
(0.00756) (0.00318) (0.000821)
L.CI1T 0.341%*%* Q.279%*
(0.0832) 0.121)
L. PT O.5]1 2% 0.676%**
(0.110) (0.0913)
Constant 1.109 0.736 0.752 0.664 0.0389 -0.0731
(1.106) (1.350) (0.944) (1.491) (0.236) (0.238)
Observations 615 454 529 387 556 409
Number of country code 36 36 32 32 33 33
AT2 -0.983 -1.036 0.839 -1.048 1.529 1.551
AT2p 0.325 0.300 0.401 0.295 0.126 0.121
Hansen 3.920 7.743 6.764 7.872 13.68 8.051
Hansenp 0.561 0.258 0.748 0.641 0.188 0.328
ATl -1.753 -1.711 -1.914 -1.917 -2.301 -2.221
Arlp 0.0820 0.0958 0.0625 0.0664 0.0214 0.0263

Standard errors in parentheses

**zk) B=0.01, ** p=0.05, *
pP=0.
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Table 8: Sub sample heterogeneities: South East Pacific Asia

1 (&3} (€D} “ (&) (€]
GMM-1IV GMM-1IV GMM-1IV GMM-IV GMM-IV GMM-IV
VARIABLES PIT PIT CI1T CI1T P P
L.PIT 0.950*** 1.015%**
(0.0500) (0.0943)
Trade tax -0.0272 -0.0410 -0.00150 0.0215 0.0183 -0.000973
(0.0259) (0.0420) (0.0861) (0.0355) 0.0221) (0.0126)
Log(gdp capita) 0.0613 -0.0880 -0.0440 0.000293 0.0529 0.0531
(0.113) 0.242) (0.0735) (0.0825) (0.0792) (0.0461)
A griculture 0.00226 -0.00353 -0.00544 -0.00439 -0.000190 0.00183
(0.00277) (0.0130) (0.00551) (0.00344) (0.00121) (0.00181)
Trade -0.000148 0.00143 0.00132 0.00131 -0.000231 -0.000177
(0.000542) (0.00219) (0.00201) (0.000968) (0.000285) (0.000235)
Natural resources -0.00515* -0.00836 0.0107* 0.0161*** _-0.00297 -0.00233
(0.00312) (0.00703) (0.00637) (0.00538) (0.00261) (0.00192)
Corruption 0.0228 0.0289 0.0276 0.0152 0.00609 0.00730
(0.0286) (0.0824) (0.0397) (0.0265) (0.0139) (0.0153)
Bureaucracy quality -0.0170 -0.0512 0.0148 -0.00194 -0.00284 -0.00492
(0.0193) (0.0683) (0.0550) (0.0488) (0.00964) (0.0175)
FD -0.0615 0.217 0.0157
(0.331) (0.574) (0.134)
Trade tax*FD 0.0672 -0.0362 -0.120
(0.0772) (0.310) 0.128)
Internet ratio 5.61e-05 0.00134 0.000531
(0.00207) (0.00212) (0.000561)
Trade tax*Internet -6.47e-05 -0.00152 -0.000189
(0.00189) (0.00150) (0.000402)
L.CI1IT 0.949%**  (.948***
(0.154) (0.0887)
L.PT 0.871%** 0.871%**
(0.185) (0.0764)
Constant -0.353 0.766 0.349 0.0436 -0.316 -0.390
(0.760) (2.115) (0.545) (0.595) (0.503) (0.349)
Observations 474 392 445 369 496 403
Number of country code 24 24 23 23 25 25
Ar2 -0.310 -0.225 0.188 -0.263 -1.116 -1.394
Ar2p 0.756 0.822 0.851 0.792 0.265 0.163
Hansen 2.636 3.566 8.364 7.890 7.466 10.25
Hansenp 0.756 0.613 0.213 0.246 0.280 0.115
ATl -2.149 -1.993 -2.046 -1.890 -2.060 -1.989
Arlp 0.0316 0.0462 0.0408 0.0588 0.0394 0.0467

Standard errors in parentheses

*EE 5 —0.01, ** p=0.05, *

p<0.€
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Table 9: Sub sample heterogeneities: LAC countries

(@ D] (&) (€] “H (&) )
GMM-1IV GMM- GMM-1IV GMM-1IV GMM- GMM-1IV
v v
VARIABLES PIT PIT (@3N (@3N P P
L.PIT 0.695%** 0.565%**
(0.114) (0.218)
Trade tax 0.132%* 0.0567 -0.0329 -0.0221 -0.0543 0.000387
(0.0713) (0.0709)  (0.0895) (0.0985) (0.0420) (0.0150)
Log(gdp capita) 0.0566 -0.0403 -0.124 -0.0320 0.135 0.188
(0.180) (0.330) (0.205) (0.126) (0.149) (0.170)
Agriculture -0.00751 -0.00755 -0.000263 0.00420 0.00743 0.0115
(0.00982) (0.0355) (0.00955) (0.0102) (0.00820) (0.0136)
Trade 0.00556*** 0.00712 0.00591** 0.00417 -0.000264 -0.000667
(0.00209) (0.00724) (0.00290) (0.00388) (0.00129) (0.00235)
Natural resources -0.0169* -0.0340 -0.00608 -0.00705 -0.00388 -0.00317
(0.00951) (0.0256) (0.0124) (0.0146) (0.00551) (0.00873)
Corruption 0.00851 -0.0167 0.0251 0.0372 -0.00747 0.0205
(0.0581) (0.170) (0.0579) (0.0611) (0.0254) (0.0356)
Bureaucracy quality 0.105 0.333 0.0994** 0.113 0.0136 -0.0279
(0.0748) (0.232) (0.0476) (0.0812) (0.0348) (0.0539)
FD 1.261 0.536 -0.344
(0.931) (2.020) (0.654)
Trade tax*FIDD -0.470%* 0.0741 0.254*
(0.255) (0.369) 0.143)
Internet ratio 0.00731 -0.000506 0.000517
(0.00674) (0.00438) (0.00187)
Trade tax*Internet -5.72e-05 0.000499 0.000709
(0.00207) (0.000766) (0.000483)
L.CI1IT 0.694 % #* O. 727>
(0.152) (0.189)
L.PT 0.425%** (. .376%**
(0.0556) (0.101)
Constant -0.851 -0.0842 0.860 0.195 -0.941 -1.546
(1.449) (2.910) (1.498) (1.139) (1.184) (1.431)
Observations 354 286 310 247 483 393
Number of country code 22 21 20 19 22 22
A2 1.618 0.977 0.399 0.327 -0.887 -1.028
AT2p 0.106 0.329 0.690 0.744 0.375 0.304
Hansen 8.122 9.055 5.807 6.357 3.558 6.949
Hansenp 0.522 0.170 0.445 0.384 0.615 0.542
ATl -1.709 -1.732 -2.362 -1.798 -1.789 -1.841
ATrlp 0.0875 0.0752 0.0182 0.0722 0.0612 0.0518

Standard errors in parentheses

rw p=0.01. ** p=0.05. *
pP=O.

8.5 Adding more control variables.

In our baseline estimate, we mostly focus on variables that explain tax potential in developing
countries as control variables namely gdp per capita, agriculture ratio, trade openness, and
natural resources. We also focus on institutional quality by adding the level of corruption and
bureaucracy quality. In order to treat for possible "omitted" variable bias that can obscure the
compensation effect of direct taxes, we add more control variables in the model. We control for
the level of education, inflation, and foreign aid. Kasipillai et al. (2003) document the effect of
education on tax compliance behaviors and found that there is an improvement in personal
income tax compliance among educated citizens.

Tanzi (1977) shows that when taxes are paid with a certain lag in tax collection, inflation may
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erode the real value of tax bases leading to low tax revenue. For property and income taxes, the
guestion is much more complex, as long as these taxes are paid on an annual rather than on a
monthly basis (Tanzi, 1977). Inasituation where prices have increased significantly between one
year and the next, an advanced estimate based on the previous year’s nominal income becomes
much too low in relation to present income (Tanzi, 1977). Thus, we include this variable in the
model.

Some studies point out the role of foreign aid in tax revenue mobilization. The idea is that, aid
could exert a complementary or an eviction effect with domestic resource mobilization (Brun,
Chambas, & Guerineau, 2011; Kaldor, 1962). Aid as an additional source of government
revenue, provides incentive for government to make less tax effort (substitution effect).
Conversely, technical assistance that goes with aid helps countries improve their tax
administration and mobilize revenue (complementary effect). Sometimes, costs associated
with aid instability can also oblige them to rather preserve their tax effort in response to aid
volatility (complementary effect).

We control for these variables since these additional variables (level of education, inflation and
aid) could also explain the level of trade tax revenue. Results are given in table 10.

We do not find results suggesting improvements in our estimated coefficients, or any
compensation effect that appears due to omission of such variables. Rather, the insignificance
of our variables, still confirm robust results suggesting that incomes and property taxes are poor
revenue compensation tools to balance for international trade tax revenue losses in developing

countries.
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Table 10: Adding more control variables

(1 (&5} [€D)
VARIABLES GMM- GMM- GMM-
IV PIT IV CI1T Iv PT
L. PIT O.82 1 ***
(0.0838)
Trade tax 0.0139 -0.00194 -0.00206
(0.0172) (0.0267) (0.00561)
Log(gdp capita) 0.0604 -0.135 0.0820%**
(0.0755) (0.140) (0.0285)
A griculture 0.000733 -0.00612 0.000833
(0.00504) (0.00792) (0.00153)
Trade 0.00142 0.00950%** -0.00127%**
(0.00118) (0.00288) (0.000550)
Natural resources -0.00589%* 0.000670 -0.00151
(0.00291) (0.00790) (0.00163)
Inflation -0.0308 -0.227* 0.0385
(0.0476) (0.120) (0.0333)
School completion rate 0.000787 0.00204 0.00134*
(0.00170) (0.00389) (0.000712)
Aid 0.00612 -0.0112 0.00403**
(0.00399) (0.00738) (0.00173)
Corruption -0.0438 0.00494 0.0131
(0.0332) (0.0550) (0.0133)
Bureaucracy quality 0.0585 0.142* -0.0145
(0.0430) (0.0847) (0.0167)
rL.CI1r 0. 412%**
(0.155)
.. PT 0. 477>
(0.0893)
Constant -0.170 2.307%* —0.713%**
(0.696) (1.192) (0.294)
Observations 1,097 940 1,145
Number of country code 84 75 80
AT2 -0.0116 0.777 -0.541
AT2p 0.991 0.437 0.588
Hansen 7.618 10.33 7.295
Hansenp 0.367 0.171 0.399
ATl -3.436 -1.731 -2.819
Arlp 0.000591 0.0818 0.00482

Standard errors in parentheses

*EE —0.01, ** p=0.05, *

8.6 Economic diversification.

29

The literature identifies the negative effect of commodities price shocks on tax revenue in less
diversified economies (Diarra, 2012; Barrot et al., 2018; Gunning & Collier, 1996). A higher
degree of diversification would contribute to reduce corporate exposure to external shocks and
mitigate the effects of these shocks on government revenue. Economic diversification would con-
tribute to reduce for example terms of trade instability, and this beneficial effect could lead to
higher tax revenues. This can occur through expansion in major tax bases for example, wages
or corporate profits (Ghangnon & Brun, 2017). Furthermore, economic diversification could
reduce the dependence on international trade tax revenues, by expanding domestic production

possibilities, thereby expanding opportunities for income generation and employment creation
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(McCalla & Valdes, 1997). We add this variable in the model and present results in table 11.

Our results suggest that corporate income tax can play a compensation role if and only if,
economic activities are more diversified quick to extend corporate tax bases and reduce
volatility of exporters firms to fluctuations in terms of trade. This result is provided in column
2 of table 11, where we also notice the direct beneficial effect of diversification on corporate tax

revenue.

Graph 6: Diversification and revenue, year 2013.

15

10

Less concentrated More concentrated

I can of concentration [ mean of tax

Source: Author with IMF data. Theil index for export concentration.
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Table 11: Economic diversification

1> (&) (€]
GMM- GMM- GMM-
VARIABLES
Iv PIT Iv C1IT v PT
L. PIT O.850***
(0.0858)
Trade tax -0.0599 0.243 0.0244
(0.120) (0.161) (0.0353)
Log(gdp capita) 0.107 O0.116%* 0.0844 %
(0.0655) (0.0691) (0.0270)
Agriculture 0.00539 -0.000611 0.00195
(0.00401) (0.00528) (0.00130)
Trade -0.000190 0.00483** -0.000192
(0.00119) (0.00189) (0.000320)
Natural resources 0.00166 0.00331 -7.62e-05
(0.00436) (0.00672) (0.00130)
Corruption 0.0264 -0.00425 0.0227*
(0.0348) (0.0383) (0.0128)
Bureaucracy 0.0956* 0.106** 0.0160
(0.0543) (0.05306) (0.0186)
Diversification 0.640 3.586%** 0.373
(1.276) (1.721) (0.367)
Trade tax*Diversification 0.278 -0.864* -0.104
(0.465) 0.457) (0.126)
IL.CI1T O0.519***
(0.154)
r.PT 0.648***
(0.0689)
Constant -1.057 -1.463** —0.752F**
(0.799) (0.692) (0.195)
Observations 1,467 1.257 1.560
Number of country code 84 75 83
AT2 -0.835 1.087 1.156
Ar2p 0.404 0.277 0.248
Hansen 60.08 57.82 63.31
Hansenp 0.330 0.408 0.234
Arl -2.704 -1.793 -4.018
Arlp 0.00684 0.0864 5.87e-05

Standard errors in parentheses
kA 5 —0.01, ** p=0.05, * p=0.1
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Conclusion

This paper investigates the balancing role of direct taxes (PIT, CIT and PT) over international
trade tax revenue losses in developing countries consistent with "second generation tax
transition concerns" in these countries. We do not find any direct compensation effect of direct
taxes in the transition concerns over developing countries. However, we find that financial
development plays an important role that helps raise revenue and balance international trade
tax revenue losses with direct taxes. The effect is essentially driven by corporate income taxes.
Moving towards a second-generation tax transition features in developing countries need the
prominent role of financial development to modulate direct taxes revenue collection. Financial
tools that aim to broaden financial sector depth, access and inclusion (checks, cards, automated
teller machine, mobile bank on phones) would certainly help provide information to government
in order to mitigate information challenges they encounter with direct taxes. This is ultimately
a step to reach before thinking to any reform that can concern these taxes.

However, government must also be wise to enhance the stability of the financial sector that could
help avoid its disturbances.

Even though we do not find any mediating effect with the internet variable, we suspect that the
effect could exist, and the non-effect found in this paper is mainly due to the fact that,
technology is not limited to internet. Government must take a step forward to broaden revenue
collection patterns with digital tools in tax administration in line with the modern agenda for
development.

Finally, the need is also to diversify economic activities in order to mitigate shocks on corporate

profits and raise more revenue.
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Appendix 1: List of countries

Albania Ghana Niger El Salvador Argentina Guinea Nigeria Guyana Armenia Guatemala Nepal
Colombia Azerbaijan Honduras Pakistan Ecuador Burundi Haiti Panama Nicaragua Benin
Iran. Rep. Peru Algeria Burkina Faso Jamaica Philippines Botswana Bangladesh Jordan
Rwanda Gabon Belarus Kenya Senegal Dominica Belize Cambodia Sierra Leone Trinidad and
Tobago Bolivia Lao PDR Chad Indonesia Bhutan Liberia Togo India RCA Sri Lanka Thailand
Chile Lesotho Tunisia Singapore Cote d’'lvoire Morocco Turkey Mongolia Cameroon
Madagascar Tanzania Tonga Congo. Rep. Macedonia Uganda Comoros Costa-Rica Mali
Uruguay Cape Verde Cyprus Mozambique Venezuela Djibouti Dominican R. Mauritania
Vietnam Guinea-Bissau Egypt. Rep. Mauritius South Africa Grenada Ethiopia Malawi

Zimbabwe Fiji Malaysia Mexico Kazakhstan Georgia Namibia Paraguay Suriname.

Appendix 2: Descriptive statistics

Obs Mean Std.dev  Min Max e(p25) e(p50) e(p75)

trade_tax 2784 2.810908 2.546233 0 14.98103 1.086852 2.076158 3.637904
tax_indiv 1791 2.469772 2.873793 0 21.1733  .7452002 1.478643 3.156467
tax_corp 1552 2.160708 1.546039 0 16.68605 1.112066 1.815966 2.85793
property_tax 1875 .3536357 .5653106 O 2.874321 .0033009 .0957197 .4514063
gdp_capita 2784 4897.02 8156.694 115.4357 53798.36 753.1547 2170.106 4953.01
agriculture 2784 20.01762 14.94732 .0354089 93.97742 8.453481 15.65995 30.05266
trade 2784 74.96737 45.64449 11.31517 441.6038 46.79324 65.13214 91.39772
natural_resources 2784 7.644417 9.953357 0 82.58936 1.019002 4.037945 10.24256
FD 2784 2093697 .1611215 0 948395 .1076089 .159624  .2591753
Internet 1978 10.75659 17.4762 O 88.21943 .1581499 2.314029 12.9414
inflation 2577 59.19403 794.9237 -35.8366 24411.03 2.810177 6.397883 12.05086
corruption 2784 2.606486 1.042665 O 6 2 2.5 3

school_completion 2107 54.77294 29.94631 .96368 100 27.35156 57.46252 81.81044
Aid 2488 .7.192796 9.550847 .675395 94.94603 .7287161 4.010163 10.35916
Bureaucracy 2784 1.665469 1.032052 0 4 1 2 2

Diversification 2466 .2975242 .0862854 .1626593 .5685362 .2282135 .2843333 .3464205

37



Etudes et Documents n° 11, CERDI, 2020

Appendix 3: Scatter plots.

Fig 1: World map of financial development 2013
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Fig 3 Internet consumption 2013
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