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Abstract
This paper examines the influence of tax administration corruption on differ-
ent types of innovation inputs and outputs in Vietnam. It utilizes firm-level panel 
data derived from biennial surveys of small and medium sized enterprises (SMEs) 
in Vietnam from 2005 to 2015. In terms of estimation method, the study applies 
the control function method for a dynamic binary response panel data model with 
endogenous explanatory variables, state dependence, and initial condition problems 
simultaneously. The key estimation results confirm the grease-the-wheels hypothesis 
that petty tax corruption positively affects all types of firm innovative activities. It is 
further found that innovation outputs and machinery innovation input of an SME are 
positively determined by its innovation 2 years earlier and innovation in the initial 
period. The key finding of the study implies that it is a challenge for governments in 
transition economies to fight against tax corruption, especially for Vietnam, which is 
known to be a high tax collection, high tax effort country.
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1  Introduction and context

This paper is concerned with the intersection between two strands of the literature, 
namely, corruption and innovation. That innovation is a main engine for economic 
growth and development is widely accepted in the literature (Aghion et  al. 2014; 
Aghion and Howitt 1998; Almeida and Fernandes 2008; Grossman and Helpman 
1994; Romer 1990). At the micro level, innovation determines the growth of firms 
(Audretsch 1995; Audretsch et al. 2014; Brouwer et al. 1993; Coad and Rao 2008). 
Firm innovation1 is shaped by both internal and external factors. Internal factors 
include ability of firms to innovate, firm investment, and research and development 
(R&D). External factors relate to the business environment, where prevalence of 
corruption has significant effects on firm innovation in both low-income countries 
(Ayyagari et al. 2014; de Waldemar 2012; Nguyen et al. 2016; Paunov 2016; Xie 
et  al. 2019) and high-income countries (Dincer 2019; Ellis et  al. 2019; Heo et al. 
2020; Wen et al. 2020).

Corruption, generally defined as abuse of public office for personal gains (June 
et  al. 2008: 6), is pervasive across nations and over time. It is widely agreed that 
corruption has significant effects on economic development (Kaufmann et al. 2011; 
Leff 1964; Mauro 1995; Tanzi and Davoodi 2002). These studies provide two oppos-
ing hypotheses about this phenomenon, namely, “sand-the-wheels” and “grease-the-
wheels.” The second, counterintuitive hypothesis is mainly advanced and supported 
in the presence of weak institutions (Aidt 2003; Méon and Sekkat 2005; Méon and 
Weill 2010).

According to the grease-the-wheels viewpoint, corruption may reduce the time 
spent in queues (Lui 1985), improve the quality of the civil service (Bayley 1966; 
Leys 1965), reduce the regulations of firm entry (Dreher and Gassebner 2013; Klap-
per et al. 2006) and promote efficient growth (Vial and Hanoteau 2010). Support-
ing the sand-the-wheels hypothesis, significantly negative effects of corruption 
on investment are confirmed by, for example, Mauro (1995) and Wei and Shleifer 
(2000). Negative effects of corruption on economic growth are transmitted via its 
effect on political stability, human capital, and private investment (Mo 2001) or on 
productivity (Lambsdorff 2003). Empirical studies suggest that whether corruption 
is sanding or greasing the wheels of firm innovation is largely shaped by contextual 
factors.

An important form of corruption in many developing countries is tax administra-
tion corruption. Yet, there exist to date very few, if any, rigorous studies that explic-
itly examine the impact of tax administration corruption on either innovation inputs 
or innovation outputs, possibly due to the lack of relevant data at the firm level. The 
present study attempts to fill the gap in the literature by providing an empirical analysis 

1 According to the Organisation for Economic Co-operation and Development (OECD) (2005), firms’ 
innovative activities include both innovation inputs and outputs. The former refers to such activities as 
expenditure in R&D and investment in non-R&D activities to improve productivity or quality of output. 
The latter refers to the introduction of new products or new production processes, improvement of exist-
ing products, new marketing products, registered patents, etc.
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of the impact of tax corruption on innovation of small and medium sized enterprises 
(SMEs) in Vietnam, using longitudinal data from biennial surveys of SMEs in Vietnam 
from 2005 to 2015.

Vietnam is chosen for the study for several reasons. First, Vietnam has a dynamic 
economy in transition with an increasing number of SMEs in the private sector. From 
a market perspective, Vietnam’s continuing growth depends crucially on the growth 
and innovation of its private sector. Secondly, like many other developing countries, 
Vietnam has been suffering from widespread corruption in general and tax corruption 
in particular. In fact, corruption has been perceived by many different stakeholders as 
one of the most critical issues facing Vietnam at present (World Bank and Government 
Inspectorate of Vietnam 2012). Thirdly, and interestingly, despite widely reported tax 
corruption, Vietnam is classified as a high-tax-collection and high-tax-effort country in 
a study of determinants of tax level (Le et al. 2012: 25).

The present paper seeks to make three contributions to the existing literature on the 
effects of corruption on firm innovation in Vietnam. The first contribution is that the 
paper appears, to the best of our knowledge, to be the first that explicitly and rigor-
ously investigates the impact of tax corruption on innovation inputs and outputs at the 
firm level, whereas Nguyen et al. (2016) is only concerned with general corruption on 
innovation outputs in Vietnam. Note that, in our study, tax corruption is confined to tax 
administration corruption, which is measured by the amount of tax bribe from business 
taxpayers to tax auditors, while Nguyen et al. (2016) only consider the propensity (yes 
or no) of general bribery. The second contribution is to provide theoretical arguments 
that shed lights on the positive effect of tax administration corruption on firms’ inno-
vative activities, including both innovation inputs and outputs. That is, our theoretical 
model concurs with the grease-the-wheels hypothesis, which tends to hold for transi-
tion or developing economies. The third contribution is the application of an appropri-
ate empirical strategy to the problem under study, which was not employed in Nguyen 
et  al. (2016). More specifically, we apply the control function method for dynamic 
nonlinear panel data models. This estimation methodology is employed to deal with 
endogeneity, unobserved heterogeneity, and initial condition problems simultaneously 
(Giles and Murtazashvili 2013; Michler and Josephson 2017; Papke and Wooldridge 
2008; Wooldridge 2005). Our results show that tax corruption has a far greater impact 
on innovation than the ‘naïve’ random effects (RE) and the dynamic RE models.

The remainder of this paper is structured as follows. Section 2 provides a brief 
review of the literature whereas Sect. 3 briefly considers tax corruption and corpo-
rate taxation in Vietnam. Section 4 discusses the theoretical framework and estima-
tion strategy, which is followed by sources of data and variable definitions in Sect. 5. 
In Sect.  6, the empirical results obtained are interpreted and discussed. Section 7 
offers some concluding remarks and policy recommendations.

2  Literature review

In this section, we will first review theoretical arguments and then empirical stud-
ies. There are a few theoretical studies on the impact of corruption on innovation. 
From the perspective of organizational theory, Luo (2005) identifies how corruption 
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negatively affects innovation via two main channels: bribery as a substitute to inno-
vation, and interpersonal trust and trustworthiness. Using game theory, Veracierto 
(2008: 35) constructs a formal model showing that, under certain parameter ranges, 
better control of corruption results in an increase in the amount of product innova-
tion. In contrast, it has been argued that corruption may increase efficiency and thus 
innovation via various channels (Leff 1964; Lui 1985; Mahagaonkar 2010). From 
this perspective, corruption speeds up the governmental process, reduces uncer-
tainty, and introduces competition to scarce government resources. These two con-
trasting schools of thought correspond to the above-mentioned sand-the-wheels and 
grease-the-wheels, respectively.

The number of empirical studies linking corruption and innovation has been 
growing considerably in the past few years, partly due to data availability. First, 
there are single- and cross-country studies. Country-specific research focuses on 
developing or transition economies, for example, Bulgaria (Krastanova 2014), China 
(Trinh 2019; Xia et al. 2018; Xie et al. 2019; Xu and Yano 2017), Egypt and Tunisia 
(Goedhuys et al. 2016), India (de Waldemar 2012), Pakistan (Imran et al. 2020), and 
Vietnam (Nguyen et al. 2016). The only exception seems to be the US (Dincer 2019; 
Ellis et  al. 2019). Cross-country studies also concentrate on emerging economies 
(Krammer 2019; Paunov 2016; Pirtea et al. 2019), African economies (Barasa 2018; 
Mahagaonkar 2010) and Eastern European and Central Asian economies (Habiyare-
mye and Raymond 2018; Kabadurmuş 2017). An exception is the member countries 
of the OECD (Wen et  al. 2020) and a mixture of emerging and advanced nations 
(Heo et al. 2020).

Most empirical studies utilize firm-level data from various versions of the World 
Bank’s Enterprise Surveys. Another important source of data is the European Bank 
for Reconstruction and Development (EBRD)’s Business Environment and Enter-
prise Performance Surveys (BEEPs). Some of these studies only consider cross-sec-
tion of data (Krammer 2019) while others examine longitudinal data (Paunov 2016; 
Pirtea et  al. 2019; Xu and Yano 2017). There are also a small number of studies 
which analyse panel data at the provincial level (Dincer 2019; Ellis et al 2019) or 
national level (Anokhin and Schulze 2009; Wen et al. 2020).

The studies that employ enterprise survey data measure innovation by the propen-
sity to innovate (yes or no) and tend to focus on innovation outputs such a product or 
process innovation. An exception is Paunov (2016) who considers innovation inputs 
such as quality certificates and patents. Most of the firm-level studies measure cor-
ruption by using firms’ information about spending on gifts or informal payments to 
public officials to get better services regarding customs, taxes, licenses, etc.

The studies that utilize more aggregated data tend to define innovation as inno-
vation inputs, e.g., quantity and quality of patents (Dincer 2019) or resident patent 
applications and rates of realized innovation (Anokhin and Schulze 2009). Corrup-
tion at provincial level is measured in terms of number of corruption convictions or 
number of corruption stories reported in the press (Dincer 2019). At the national 
level, a popular measure of corruption is the control of corruption variable within 
the World Banks’ World Governance Indicators.

Not surprisingly, empirical results concerning the broad effect of corruption on 
innovation are very heterogenous. Many studies have found that corruption has a 
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negative impact on innovation (Anokhin and Schulze 2009; de Waldemar 2012; 
Dincer 2019; Habiyaremye and Raymond 2018; Paunov 2016). Nonetheless, other 
studies have concluded that corruption has a positive impact on innovation in the 
context of transition and developing economies (Ayyagari et al. 2014; Imran et al. 
2020; Kabadurmuş 2017; Krastanova 2014; Nguyen et al. 2016, Xie et al. 2019).

The effects of corruption on innovation at a more detailed level are found to 
be dependent on various factors including types of innovation (corruption hinders 
product and organizational innovation but encourages marketing innovation; see 
Mahagaonkar 2010), types of corruption (Krammer 2019; Paunov 2016), firm size 
(smaller firms are badly affected; see Paunov 2016) or nature of the firm (state own-
ership and political connection matter; see Xu and Yano 2017). Wen et al. (2020) 
further suggest that is a threshold level of corruption control. Above this threshold 
further control is beneficial to innovation but below which it is not.

There are a few studies that relate to taxation in emerging economies. For 
instance, Sharma and Mitra (2015) show that, in India, tax-evading firms are likely 
to pay larger amounts of bribe to public officials than tax-compliant firms. Further, 
corruption is found to have a positive effect on product innovation but a negative 
effect on firms’ efficiency. In the context of Chinese corporate tax reform and inno-
vation, Cai et al. (2018: 2) argue that “lower taxes may reduce resources that firms 
spend on tax evasion, such as costs of bribing tax officers, which can be instead 
used on innovation activities.”2 The authors then find that lower corporate tax rate 
did stimulate innovation (R&D expenditure and number of patent applications) of 
medium and large enterprises as a result of the 2002 corporate tax cut in China.

The review of existing literature presented above reveals several research gaps. 
First, there is not yet a rigorous study that explicitly focuses on the direct effects of 
tax administration corruption on innovation in spite of the importance of the tax sys-
tem in the reform and development of transition and developing countries (Hussain 
and Stern 1993). Secondly, while instrumental variables (IVs) have been employed 
to deal with endogeneity, insufficient attention has been paid to the simultaneous 
presence of endogeneity, state dependence and initial condition problem. The pre-
sent paper attempts to address these gaps by examining the impact of tax corrup-
tion on innovative activities of SMEs in Vietnam, utilizing an appropriate estimation 
strategy.

3  Tax corruption and Vietnam’s corporate taxation

3.1  What is tax corruption?

As a subset of general corruption, tax corruption refers to the unlawful exercise of 
public office by tax officials for their personal benefits (June et al. 2008: 12). The 

2 This seems to be a natural extension of a previously made argument that “firms under greater competi-
tion pressure are more motivated to avoid tax so as to have more investment money to compete in the 
market place” (Cai and Liu 2009: 765).
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benefits to corrupted tax officials consist of not only financial but also non-financial 
gains. In the context of developing countries, tax corruption can be defined more 
accurately as “behavior on part of tax officials to improperly and unlawfully enrich 
themselves, or those close to them, by the misuse of the public power entrusted 
to them” (Li 1997: 475). This definition implies that in countries where the tradi-
tional culture encourages sharing, especially among members of an extended family 
including parents, spouses, children, and relatives or members of the same village 
(Vu et al. 2009), the well-being of people who are close to the corrupted tax officials 
is also of relevance.

Tax corruption, as defined above, could be classified in different ways depend-
ing on where the corruption happens in the operation of a tax system or its scale. 
In terms of the tax system operation, corruption could occur at the policy making, 
administration or dispute resolution stage. For example, corrupted tax policy mak-
ers could offer a tax incentive/exemption to a certain group of taxpayers that bribe 
them.3 Similarly, a corrupted judge could biasedly and partially rule in favor of a 
taxpayer against the tax administrative agency (Riaz and Cantner 2020). In terms 
of scale, tax corruption can be grand or petty. As stated in the previous section, the 
scope of this paper is confined to tax administration corruption which tends to be 
recurrent and petty.

Tax corruption can take the form of bribery, embezzlement, theft, fraud, black-
mail, extortion, collusion, and abuse of discretion (e.g., hiring unqualified family 
members or friends in tax departments). Tax corruption can involve one tax official, 
several tax officials, or between one or more tax officials and a taxpayer. An example 
of tax corruption that involves a tax official, and a taxpayer is the bribe that a tax-
payer offers to a tax official in order to pass a tax audit or inspection. Tax corruption 
in this study is limited to the (illegal) interaction between taxpayers and tax officials.

As a result of tax corruption, the benefits to taxpayers typically involve less strict 
tax audits or lower tax liability. In some cases, taxpayers may also benefit from 
accessing privileged tax information that is beneficial to them. For tax officials, the 
benefits are ranging from cash, use or purchase of assets below market prices, pay-
ment for private expenses such as meals or traveling, recruitment/promotion of per-
sons related to the tax officials in the taxpayer’s business.

In terms of process, the interaction between tax officials and taxpayers can be col-
lusive or extortive. In collusive corruption, taxpayers and tax officials are involved 
in negotiating tax payment and amount of the bribery, and the process of negotia-
tion can be explicit or implicit. In extortive corruption, tax officials initiate request 
of bribery in dealing with taxpayers. From the tax official’s perspective, there are 
widespread or loosely organized practices, i.e., a bribe sharing scheme between tax 
officials (Alm et al. 2016). In the remainder of this paper, unless otherwise stated, 
tax corruption refers to petty, recurrent briberies by taxpayers to tax officials.

3 It is useful to draw a distinction between policy lobbying and policy corruption. Lobbying seeks to 
change the law, is transparent and does not involve direct benefits to politicians/public officials, whereas 
corruption tends to make an exception of the law, is secretive and involves direct benefits to the corrupted 
officials.



1779

1 3

Effects of tax administration corruption on innovation inputs…

3.2  Corporate taxation and tax corruption in Vietnam

In Vietnam, an enterprise operates under one of the following five forms: (1) house-
hold enterprise, (2) private enterprise, (3) partnership, (4) limited liability company, 
and (5) joint stock company. These legal forms can be classified into two major 
categories of enterprises based on the tax payment method. The first category only 
includes household enterprises, which are not granted a tax code. The second one 
includes the remaining four forms of enterprises, which are registered with the local 
tax offices and granted a tax code.

The enterprises in the first category may pay a license tax, which is a lump-sum 
tax identified in the beginning of a fiscal year, value added tax (VAT), and/or per-
sonal income tax (PIT) depending on their sales revenue. They do not have to pay 
VAT and PIT if their annual turnover is less than 100 million VND, which is equiva-
lent to about 4300 USD (at the February 2020 exchange rate). The local government 
tax officials will decide how much tax including license tax, VAT, and/or PIT an 
enterprise should pay in the current year based on the sales revenue of the enterprise 
in the previous year. In this situation, owners and managers of enterprises may per-
sonally deal with the tax officials about how much they have to pay, leading to pos-
sible tax corruption.

The enterprises in the second category have to calculate and self-declare all types 
of taxes they have to pay, including VAT and corporate income tax (CIT), and sub-
mit their queries to the online system of the General Department of Taxation (GDT) 
under the Ministry of Finance of Vietnam. Their monthly or quarterly submission 
depends on the size of their annual sales revenue. The local tax administration 
department will verify and randomly post-audit the tax filings of some enterprises 
for tax compliance. In addition, the local tax administration department conducts tax 
audit of all enterprises every 3–5 years. Tax corruption is likely to happen during 
visits of the local government tax officials to the enterprises.

As a transition economy, Vietnam is known for its bureaucratic administration 
and burdensome regulation. For example, in the 2015 calendar year, paying taxes in 
Vietnam took 540 h which was more than 2.5 times longer than the average of the 
East Asia and Pacific countries (198 h) (World Bank 2017).4 Similarly, the number 
of tax payments in Vietnam in 2015 was 31 times which also far exceeded the aver-
age of the East Asia and Pacific Region (22.9 times). Facing this business/tax envi-
ronment, there is an incentive for firms, especially innovating firms, to pay bribes/
tax bribes to obtain better, faster and more certain government services and deci-
sions (applications, licences, tax audits, etc.). In fact, many Vietnamese businesses 
perceive that corruption is a normal aspect of doing business and that they engage in 
corrupt activities to follow the ‘rules of the game’ (Nguyen et al. 2017: 305).

A 2012 survey sponsored by the World Bank and Government Inspectorate of 
Vietnam suggests that tax officials are identified by businesses as the public officials 
creating the most difficulties, and the ones that have been given the most unofficial 

4 This refers to the number of hours that a medium-sized company must spend to pay (or withhold) all 
taxes and mandatory contributions in a given year.
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payments (i.e., briberies) and gifts (World Bank and Government Inspectorate of 
Vietnam 2012: 44−45). Nevertheless, unofficial payments are actively suggested by 
businesses (almost 90% of all cases), and only in about 10% of cases are the unof-
ficial payments demanded (World Bank and Government Inspectorate of Vietnam 
2012: 46). This has been confirmed by an independent survey based on a random 
sample of household businesses indicating that about 70% of the respondents always 
or often collude with tax auditors for mutual benefits (Nguyen et  al. 2017: 305). 
Only a small fraction of respondents (about 13%) feel guilty about engaging in such 
an unlawful conduct.

4  The model and estimation strategy

4.1  The model

Based on the information provided in Sect.  3, we now seek to provide a discus-
sion on the channels by which tax corruption can impact on innovative activities 
of SMEs in Vietnam. Our reasoning is similar but not identical to that of Cai et al. 
(2018), which has been discussed in Sect. 2.

Conceptually, the observed correlation between corruption and economic perfor-
mance can result from a two-way causation, especially for transition and develop-
ing economies. A higher level of corruption may lower economic performance and, 
vice versa, a poorer economic performance may also encourage more corruption. 
For example, Ayyagari et al. (2014: 51) treat briberies as being dependent on inno-
vation, and find that “innovators that pay bribes do not receive better services and do 
not have greater propensity to engage in other illegal activities such as tax evasion.” 
Innovators are thus more likely to be victims than perpetrators of corruption.

The same kind of argument applies to tax administration corruption. The relation-
ship between tax corruption and innovation can be intertwined and self-reinforcing, 
particularly in emerging economies. It is not implausible to argue that innovating 
firms tend to financially perform better than an average firm and can thus be targeted 
by corrupt tax officials who would demand larger amounts of tax bribery from them. 
This ‘capacity to pay’ argument may thus give rise to a reversed causality from inno-
vation to tax corruption.

As mentioned in the previous section, while Vietnamese businesses often com-
plain that tax officials use their prerogative and authority with a view to demanding 
more tax payments, bribes often result from a process of negotiation and collusion 
rather than extortion. This is because the accounting/tax rules and procedures in 
Vietnam are prescriptive with little room to manoeuvre. The tax officials have many 
discretionary powers, and taxpayers have no recourse to independent tax dispute res-
olution. The apparent conspiracy between business taxpayers and tax officials indi-
cates businesses’ desire to pass tax audits and also their darker motive of evading 
income taxation. As the most plausible result of negotiation, the amount of the bribe 
tends to be proportional to the amount of income tax that is in dispute, rather than to 
the business’ profitability.
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Tax corruption can assist firm-level innovation in Vietnam in two different ways. 
First, for SMEs, which often lack access to external funding, the tax ‘savings’ that 
results from tax corruption can represent an important source of funds. The tax 
savings, combined with funding from other sources, can be used to finance busi-
ness expansion or improvement, including different types of innovation inputs such 
as R&D expenditure. Secondly, as ‘tax-abiding’ businesses, bribing firms would 
receive preferential treatments (relative to non-bribing firms) for any formal busi-
ness applications including innovation.

Note that there are some subtle differences between our reasonings and those of 
Cai et al. (2018). Firstly, we argue that it is tax evasion that gives rise to tax savings 
that finance innovation whereas Cai et al. (2018:2) maintain that tax evasion takes 
resources away from innovative activities. Secondly, we focus on SMEs, which face 
constraints to raise funds externally, while Cai et al. (2018: 3) only consider medium 
and large enterprises. Thirdly and finally, in addition to the financial incentive, we 
also include the operational incentive for more certain and preferential treatments.

4.2  Estimation strategy

To examine the effect of tax corruption on innovation empirically, we augment the 
conventional, probit innovation model by incorporating tax bribery payment as an 
independent variable. We begin with discussing our estimation strategy to deal with 
state dependence and initial condition problems by the use of a dynamic binary 
response model. We then discuss how to apply the control function method for the 
dynamic binary response panel models in dealing with the endogeneity problem.

4.2.1  A dynamic nonlinear panel data model for state dependence

The RE probit model assumes zero correlation between unobserved individual 
effects and explanatory variables. Nevertheless, this assumption may be violated 
because, for example, current innovation of a firm may be a function of its past 
innovation, which is called the state dependence. Wooldridge (2005) proposes an 
approach to work with state dependence (unobserved heterogeneity) and initial con-
ditions by using dynamic nonlinear panel data models. The state dependence and 
initial conditions in dynamic nonlinear panel data models may be derived from an 
underlying latent variable model as follows:

where y1it is the observed dependent variable representing innovation of firm i at 
time t, y1i0 is firm i’s innovation at the initial period, �1it is a vector of strictly exoge-
nous variables, and the asymptotic properties assume that T is small and fixed, and 
N is infinite. The error terms of the model have the distribution u1it ~ N(0,1 ) whereas 
the time-invariant unobserved firm-effects (unobserved heterogeneity) are normally 

(1)
y∗
1it

= �1it�1 + �y1it−1 + �1i + u1it, y1it = �
[

y∗
1it

≥ 0
]

(i = 1,… ,N; t = 1,… , T)

(2)y1i0 = 1
[

�1io�0 + �1i + u1i0 ≥ 0
]
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distributed, i.e., �1i ~ N(0, �2
�1

 ). The RE probit model assumes that unobserved het-
erogeneity is independent with explanatory variables ( �1it).

Another problem that needs to be addressed is the existence of initial conditions 
in estimating dynamic nonlinear panel data models. In other words, firm’s innova-
tion in initial period is correlated with �1i . For example, characteristics of firms and 
owners determine the decision to innovate in the initial period. To do so, Heckman 
(1981) provides the reduced form equation to solve the initial conditions problem, 
which is as follows:

where �1i0 is a vector, which can consist of the �1i0 and/or exogenous instruments, 
and v1i0 is correlated with �1i , written as in Eq.  (4). Note that v1i0 is uncorrelated 
with u1it (t ≥ 1). The log-likelihood functions for Eqs. (1) and (2) can be examined by 
using the Gaussian–Hermite quadrature.

In empirical studies, estimating the Heckman’s estimator is time consuming when 
the density of y1i0 given ( �1i0, �1i ) is computed. Wooldridge (2005) uses the condi-
tional maximum likelihood estimator, which treats the distribution conditional on 
the initial period value. This approach is similar to the strategy of Mundlak (1978) 
and Chamberlain (1984), which is called correlated RE approach. The form for �1i 
suggested by Wooldridge (2005) is

where �1i =
1

T

∑T

t=1
�1it is a vector of time averages of �1it . Substituting it into Eq. (1) 

gives

Equation  (6) can then be estimated by the RE probit model, which solves the 
unobserved heterogeneity and initial conditions problems.

4.2.2  A dynamic nonlinear panel data model with endogenous explanatory 
variables

The approach by Wooldridge (2005) mentioned above only works if �1it is strictly 
exogenous, and it therefore cannot deal with unobserved heterogeneity and endog-
enous problems, which may exist simultaneously. Papke and Wooldridge (2008), 
and Giles and Murtazashvili (2013) suggest the application of the control function 
method in a setting of dynamic nonlinear panel data model to control for endogene-
ity of explanatory variables.

The tax corruption variable included in �1it in our study is, however, potentially 
endogenous as tax corruption decisions are correlated with the unobserved charac-
teristics of firms and firm owners. Using the dynamic nonlinear panel data mod-
els with endogenous explanatory variables to estimate the relationship between tax 

(3)y1i0 = 1
[

�1i0�0 + v1i0 ≥ 0
]

(4)v1i0 = ��1i + u1i0

(5)�1i = a1y1i0 + �1ia + c1i

(6)y1it = 1
[

�1it�1 + �y1it−1 + a1y1i0 + �1ia + c1i + u1it ≥ 0
]
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corruption and innovation of SMEs in Vietnam is, thus, appropriate. Specifically, we 
rewrite Eq. (6) as

where �1it is a vector of strictly exogenous variables, �1i is an unobserved heteroge-
neity, u1it is a serially uncorrelated idiosyncratic error term with Var

(

u1it
)

= 1 , and 
y2it is an endogenous variable.

First, we assume that the reduced form equation for the endogenous variable, y2it 
is as follows:

where �2it is a vector of IVs and u2it are serially uncorrelated idiosyncratic error 
terms. Secondly, we assume that the unobserved heterogeneity in the first-stage 
equation, �2i , is linear function of all exogenous variables, �it = (�1it, �2it) as

where �i =
1

T

∑T

t=1
�it is a vector of time averages of �it , and �2i is error term. Equa-

tion (9) is consistent with the Mundlak’s (1978) device for unobserved heterogene-
ity, �2i.

Following Papke and Wooldridge (2008), we substitute Eqs. (9) in (8) and obtain:

where v2it = �2i + u2it is a new composite error term. We assume that 
(

u1it, u2it
)

 has 
zero mean bivariate normal distribution and is uncorrelated to �i . This assumption 
implies that the error term in Eq. (7) is a function of the error term in Eq. (10).

where � =
Cov(u1it ,u2it)

Var(u2it)
 with Var

(

u1it
)

= 1 and �1it is a serially uncorrelated idiosyn-
cratic error term. According to Giles and Murtazashvili (2013), the assumption in 
Eq.  (11) is the contemporaneous endogeneity ofy2it . If the contemporaneous v2it 
explains sufficiently change of u1it in Eq. (11), then y2it become exogenous variable 
in Eq. (7).

Given our assumption above and Eq. (5),5 we can rewrite Eq. (7) as follows:

where �it = (�1it, y1it−1, y2it) , � =
(

�1, � , �
)�

 is a vector of coefficients to be estimated, 
and �0i = c1i − ��2i = �1i − �(v2it − u2it) is composite unobserved heterogeneity. 
According to Giles and Murtazashvili (2013), and Michler and Josephson (2017), 

(7)y1it = 1
[

�1it�1 + �y1it−1 + �y2it + �1i + u1it ≥ 0
]

(8)y2it = �1it�1 + �2it�2 + �2i + u2it

(9)�2i = �i� + �2i

(10)y2it = �1it�1 + �2it�2 + �i� + v2it

(11)u1it = �u2it + �1it = �
(

v2it − �2i
)

+ �1it

(12)
y1it = 1

[

�it� + a1y1i0 + �ia + c1i + �
(

v2it − �2i
)

+ �1it ≥ 0
]

= 1
[

�it� + a1y1i0 + �ia + �0i + �v2it + �1it ≥ 0
]

5 We have controlled for the initial conditions problems following Wooldridge (2005).
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we must control for the relationship between �0i and v2it in distinctive time periods 
because it affects consistent estimates of the parameters from Eq.  (12). Similar to 
our approach to the unobserved heterogeneity in the reduced form Eq. (9) for y2it , 
we also assume that �0i is independent of the initial conditions, y1i0 and the exog-
enous variables �i , but not of v2i.

where v2i =
1

T

∑T

t=1
v2it and �1i is an error term, which uncorrelated to �i , y1i0 , and v2i

.
We now plug Eq. (13) into Eq. (12) and obtain:

Equation  (14) solves the unobserved heterogeneity and endogenous problems, 
which occur simultaneously and initial conditions problems in dynamic nonlinear panel 
data models. In particularly, we follow the work of Giles and Murtazashvili (2013) 
with the two-step estimation procedure. First, we use a pooled OLS model to estimate 
Eq.  (10) and obtain the residuals v̂2it from the reduced form equation and computed 
v̂2i =

1

T

∑T

t=1
v̂2it . Next, we employ the RE probit models to estimate Eq.  (14). The 

standard errors in second stage were corrected by a bootstrap procedure because it 
obtains asymptotic standard errors for the estimation (Giles and Murtazashvili 2013; 
Papke and Wooldridge 2008). In recent years, Giles and Murtazashvili (2013), and 
Michler and Josephson (2017) have utilized this methodology to estimate the poverty 
dynamics in China and Ethiopia, respectively.

Following Svensson (2003), we control for the potential endogeneity of tax corrup-
tion by using IVs. He argues that firms have to pay bribes when dealing with public 
officials. In the dataset, we have information about the time that owners/managers of 
the surveyed SMEs spent working with government officials in dealing with regula-
tions, which include tax issues. In addition, there is information about whether the 
SMEs have been inspected by government officials for various reasons including tax 
inspection. The possibility of having to pay tax bribes and the amount of tax bribe 
is likely to be higher when an SME is inspected by the government officials and its 
owner/manager spends more time working with them. Moreover, the local government 
tax officials randomly select enterprises to visit, and this process does not depend on 
firm performance as discussed in Sect. 3 that our IVs do not directly affect dependent 
variable. Therefore, we use two IVs to correct for the endogeneity of the tax corruption 
variable, which are (1) average % of owners/managers’ working time spent each month 
dealing with government regulations and officials; and (2) the status of having been 
inspected by government officials for various reasons including tax inspection.

With the two IVs, the reduced form Eq. (10) becomes

where TCit is tax corruption defined as the ratio of firm’s tax bribery payment to 
its total value added; DealGovit and Inspectit are two IVs, which determine TCit but 
do not directly affect innovation of the SMEs; �i is a vector of time averages of the 

(13)�0i = �0v2i + �1i

(14)y1it = 1
[

�it� + a1y1i0 + �ia + �v2it + �0v2i + �1i + �1it ≥ 0
]

(10′)TCit = �it�1 + DealGovit�21 + Inspectit�22 + �i� + v2it
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explanatory variables6 in �it . We use the pooled OLS model to estimate Eq.  (10′) 
and obtained the residuals v̂2it from the reduced form equation and computed 
v̂2i =

1

T

∑T

t=1
v̂2it . We then plugged them into Eq. (14′) derived below to control for 

the endogeneity problems.
To analyze the effects of tax corruption on various types of innovation of SMEs, 

we apply the control function method to estimate the dynamic RE panel data model 
with endogenous explanatory variables. Equation  (14) is written explicitly as 
follows:

where INit is a dummy variable for innovation of firm i at time t. Innovation at time t 
is affected by innovation status at time t − 1, which is indicated by INit−1 , and innova-
tion status in the initial period, which is indicated by INi0.7 This approach is similar 
to what have been proposed by Giles and Murtazashvili (2013), Michler and Joseph-
son (2017), Papke and Wooldridge (2008), and Wooldridge (2005). Incorporation 
of innovation status in the past in Eq. (14′) allows us to address potential correlation 
between unobserved firm heterogeneity and the other covariates.

5  Data and variables

The panel data used for this study is drawn from the biennial surveys of SMEs, 
which were conducted in Vietnam from 2005 to 2015. The surveys have been jointly 
conducted by the United Nations University World Institute for Development Eco-
nomic Research (UNU-WIDER) in collaboration with the Economic Development 
Research Group at the University of Copenhagen, and the Central Institute of Eco-
nomic Management (CIEM) and the Institute of Labor Science and Social Affairs 
(ILSSA) in Vietnam. In each round of survey, over 2500 SMEs across 12 industries 
in 10 provinces were randomly sampled.

One advantage of using this panel of data is that it contains information about 
various business aspects of the surveyed SMEs including their characteristics, pro-
duction activities, and different types of innovation achieved by the enterprises. A 
wide range of monetary information about the bribe payments (for getting connected 
to public services; obtaining licenses and permits; dealing with taxes and tax col-
lection; gaining government contracts/public procurement; dealing with customs/
imports/exports) is also included in the data. We only extract the tax-bribe payment 
and the non-tax-bribe payment. From the tax-bribe payment, we are able to compute 
the cost of tax corruption (TC) as a percentage of value added of the SMEs, which 
is defined as the difference between total sales revenue and intermediate costs. As a 
result of data extraction, the total number of SMEs in our analysis data during the 
period of 2005–2015 adds up to 10,888.

(14′)
INit = 1

[

�it� + �INit−1 + a1INi0 + �TCit + �ia + �v2it + �0v2i + �1i + �1it ≥ 0
]

6 As we mentioned in Eq. (9), they are used to control for unobserved heterogeneity (Mundlak 1978).
7 The initial period is defined as the first time that firms were observed in the dataset.
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Table  1 presents definitions and descriptive statistics of the variables used in 
our estimation models. Major variables of interest include tax corruption and vari-
ous indicators of innovation. The available data allows us to distinguish between 
incremental and more radical types of innovation outputs, which are assumed to be 
of different levels of technological difficulty. The former type is indicated by the 
improvement in existing products. The latter one is defined as either achievement 
of new products or new production processes. In terms of innovation inputs, we dis-
tinguish between machinery investments for innovation and R&D expenditure.8 As 
a result, we have innovation inputs including machinery investments for innovation 
(MaInnovation) and R&D expenditure (R&D), and innovation outputs consisting of 
improved product (ImpProduct), new product or new production process (NewIn-
novation) and general innovation (Innovation), which is either improved product or 
new product or new production process.

Table 2 provides coefficients of the correlation matrix of the variables and their 
variance inflation factors (VIFs). As expected, the correlation coefficients are posi-
tive but there is no problem with multicollinearity because all VIF values are less 
than 10.

6  Results and discussion

6.1  Identification of tax corruption

We first perform the tests of validity of IVs in our model. The results of these sta-
tistical tests, summarized in Table  3, confirm the validity of the two IVs. In par-
ticular, the highly statistically significance of the Anderson’s canonical correlation 
confirms the adequate explanatory power of our IVs for all categories of innovation. 
The Cragg–Donald–Wald F statistic and Stock–Wright LM statistic tests reject the 
null hypothesis of weak identification test and weak-instrument-robust inference for 
all types of innovation, respectively. The Sargan statistic tests do not reject the null 
hypothesis of over-identifying restrictions for all innovative activities. These results 
indicate that our instruments are statistically valid. Further, the endogeneity tests 
confirm the endogeneity of tax corruption for all innovative activities.

The reduced form regression is performed to estimate the determinants of tax 
bribery payment of the SMEs. The pooled-OLS estimation results in Table 4 suggest 
that among others our IVs, which are DealGov and Inspect, have significantly posi-
tive effects on the tax bribery payment of the SMEs. This finding indicates that our 
instruments are valid.

8 This classification is based on the OECD’s Oslo manual guidelines for collecting and interpreting inno-
vation data (OECD 2005).
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6.2  Discussion of findings

We determine the effects of tax corruption on innovation outputs and innova-
tion inputs in Eq.  (14′) by applying the control function method for dynamic RE 
panel data models with endogenous explanatory variable. The second-stage regres-
sion results, reported in Tables 5 and 6, present average marginal effects of various 

Table 4  Reduced form 
estimation of tax corruption in 
the first stage

Robust standard errors in parentheses (*p < 0.10; **p < 0.05; 
***p < 0.01). The industry dummies are for industries including 
food product; beverages; textiles; apparel and leather products; wood 
products; paper products; printing and reproduction of recorded 
media; petroleum products, chemical, pharmaceutical and plastics; 
non-metallic mineral products; basic metal products; electronic 
products, equipment, machinery, transport equipment; and furniture 
and others. The provincial location dummies include Ha Noi; Phu 
Tho; Ha Tay; Hai Phong; Nghe An; Quang Nam; Khanh Hoa; Lam 
Dong; Ho Chi Minh City; and Long An. Regressions include time 
averages of explanatory variables

Dependent variable: tax corruption (TC)

DealGov 0.071***
(0.010)

Inspect 0.047***
(0.018)

Formal 0.025
(0.022)

Export  − 0.084
(0.058)

FirmSize  − 0.008
(0.020)

Training  − 0.009
(0.031)

QWorkers 0.051
(0.165)

University 0.037*
(0.022)

_Cons 0.066**
(0.033)

Provincial location dummies Yes
Year dummies Yes
Industry dummies Yes
N 10,888
R2 0.026
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factors on innovation outputs and innovation inputs, respectively.9 Regression results 
in Table 5 for three types of innovation outputs including improvement of existing 
products (ImpProduct), introduction of new products or new processes (NewInnova-
tion) and general innovation (Innovation). In the first three columns, we report the 
results of the naive RE panel data model with robust standard errors in parentheses. 
In the second set of three columns, we report the results of the dynamic RE panel 
data model without controlling for the endogeneity problem (with robust stand-
ard errors in parentheses). In the last three columns, we apply the control function 
method for the dynamic RE panel data model, controlling for the endogeneity prob-
lem and report the results with the bootstrapped-100-replication standard errors in 
parentheses. Regression results in Table 6 for two types of innovation inputs includ-
ing machinery investments for innovation (MaInnovation) in the first three columns, 
and R&D expenditure (R&D) in the last three columns. The results from each group 
of three columns are the naive RE panel data model, the dynamic RE panel data 
model, and the control function method for the dynamic RE panel data model with 
endogeneity (dynamic RE with endogeneity), respectively. In these regressions, we 
include the time effects, industrial effects, provincial location effects, and time aver-
ages of control variables. 

We focus on three main points: (1) the effect of tax corruption on innovation 
inputs and outputs, (2) the effect of past innovation on current innovation, and (3) 
the influence of other control variables on innovation. Regarding (1), the key find-
ing of our analysis is that tax corruption has positive and statistically significant 
effects on all three types of innovation outputs for SMEs in Vietnam. Specifically, 
in Table 5, 1% point increase in the ratio of tax bribe payment to value added would 
increase the likelihood of improvement of existing products (Column 7), introduc-
tion of new products or new production processes (Column 8), and general innova-
tion (Column 9) by about 0.29, 0.53, and 0.57% points, respectively. We provide 
robust analysis of innovation inputs by investigating whether or not tax corruption 
can represent an important source of funds as the tax ‘saving.’ It is shown that tax 
corruption has positive and statistically significant effects on all two types of innova-
tion inputs for SMEs in Vietnam, which is similar to the case of innovation outputs. 
In particular, in Table 6, 1% point increase in the ratio of tax bribe payment to value 
added would increase the likelihood of machinery investments for innovation (Col-
umn 3), and R&D expenditure (Column 6) by about 0.69, and 0.11% points, respec-
tively. In contrast, Paunov (2016) finds corruption (informal payments for obtaining 
licenses and permits) has a negative impact on machinery investments for innova-
tion. Finally, these results from applying control function method for the dynamic 
RE model with endogenous variable show that tax corruption has more ten-fold to 
30-fold size of effects on innovation than the naive RE and the dynamic RE models, 
depending on the type of innovative activities of the firm.

9 From the reduced form regression based on Eq. (10’), we obtain the predicted values of the residuals 
v̂
2it

 and v̂
2i

 , which are then plugged into Eq. (14). This process is the control function method. We use the 
Stata xtprobit command to estimate Eq. (14’) in the structural form. Finally, the average marginal effects 
are obtained by using margins command in Stata.
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The key finding about the positive impact of tax corruption on innovation of 
SMEs in Vietnam confirms the grease-the-wheels hypothesis, which has also been 
supported in previous studies on the impact of general corruption on innovation 
(Krammer 2019; Nguyen et  al. 2016; Sharma and Mitra 2015; Xie et  al. 2019). 
Our finding is not implausible, particularly in the context of a transition economy 
in which the market mechanism, government regulation and tax administration are 
known to operate in an incomplete and inefficient manner. As discussed in Sect. 4, 
given the discretionary power enjoyed by tax auditors over taxpayers, briberies to 
tax officials could generate the funds that finance innovation, and the short-term cer-
tainties that taxpayers seek to conduct and expand their businesses.

Since tax corruption is known to be widely practiced in Vietnam, it seems reason-
able to assume that Vietnamese SMEs may consider paying tax bribes as a normal 
way of doing business. Thus, they are willing to engage in tax corruption so long as 
the benefits (more certainties to conduct business and to innovate) exceed the costs 
(amount of bribery). In this sense, tax bribe payment can be seen as a means to 
facilitate new business opportunities, including innovation. From an economic per-
spective, tax bribery payment may be viewed as an instrument that supplements the 
government regulations.

Concerning (2), from Columns (4)–(9) in Table 5 and Column (2), and Column 
(3) of Table 6, we find consistent results that innovation outputs and only machinery 
investments of innovation inputs of an SME are positively determined by its innova-
tion two years earlier and innovation in the initial period. The magnitude of the aver-
age marginal effect is, however, small. On average, an SME having obtained innova-
tion two years earlier has a higher possibility of achieving current innovation by no 
more than seven percentage points compared to others. The same finding holds for 
an SME with innovation in the initial period. However, we do not find similar results 
for R&D expenditure, as shown in columns (5)–(6) in Table 6.

Finally, regarding (3), the results summarized in Tables 5 and 6 are economically 
plausible. More specifically, control variables such as firm size (FirmSize), export-
ing status (Export), employee training (Training), and proportion of professional 
employees (QWorkers) all have the expected positive impact on all types of SME 
innovation. This reassuring outcome provides a further evidence of the overall good-
ness of the estimated models.

6.3  Summary conclusions and policy implications

The present study attempts to shed light on tax corruption by empirically analyzing 
its effects on innovative activities of SMEs in Vietnam. While tax corruption can 
take many different forms, the focus of this study is on administration corruption 
that typically arises from the interaction between taxpayers and tax auditors during 
on-site tax inspection. To the best of the authors’ knowledge, the study is the first 
that explicitly examines the influence of tax corruption on innovative activities of 
SMEs. A particular strength of the present study is that, unlike previous quantitative 
studies on tax corruption, the control function method for dynamic RE panel data 
models and IVs are employed to overcome problems associated with endogeneity of 
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tax corruption, unobserved heterogeneity, and initial condition problems of innova-
tion simultaneously.

Using a panel of data from surveys of SMEs in Vietnam, the study suggests that 
paying tax bribery facilitates all types of SME innovative activities, which include 
both innovation inputs and innovation outputs. The estimation results are statisti-
cally valid and robust against a number of diagnostic tests. The results obtained are 
also plausible in the sense that the control variables (such as firm size, exporting 
status, employee training, and proportion of professional employees) all have the 
expected positive impact on innovative activities of SMEs.

This key finding of the study supports the grease-the-wheels hypothesis of tax 
corruption. It is also consistent with those results obtained from previous empirical 
studies on the effects of general corruption on firm development, especially in the 
context of transition economies. Our main interpretation of this unconventional find-
ing is as follows. In many transition and developing countries, the market mecha-
nism, government regulation and tax administration often do not operate completely 
or efficiently. In such cases, tax bribes could potentially produce short-term certain-
ties and tax savings which may be beneficial to some business activities including 
innovation. Tax bribery payments can, in this sense, be said to facilitate innovation 
of SMEs, at least in the short term.

The findings of the present study have adverse implications to both businesses 
and tax authorities in Vietnam. First, we must unequivocally stress that our find-
ings do not necessarily mean tax corruption is beneficial to firms in in the long run. 
In fact, we argue that the hidden (from official accounting statements) and ongo-
ing costs of tax corruption can damage firms’ development in the long term. Firms’ 
myopic view of benefits from paying tax bribes can diminish their long-term integ-
rity and strategic capability. In particular, continuous illegal payments of tax and 
other briberies would be detrimental to improving staff morale and work practice.

Secondly, in the presence of widespread business engagement in tax briberies, 
fighting tax corruption in transition economies such as Vietnam is problematic. 
Without visible and sustained pressure from the private sector, the government has 
little incentive to combat tax corruption despite its commitments to anti-corruption 
policies. This is particularly true in the case of Vietnam where the economy has 
experienced high growth rate, noticeable poverty reduction, and sufficiently high tax 
to GDP ratio.

Finally, the causes of tax administration corruption in Vietnam are various and 
many of which lie beyond the control of the tax authority (see Nguyen et al. 2017). 
Nevertheless, the direct causes appear to be (1) high degree of discretionary power 
of tax auditors, and (2) regular visits of tax auditors to large number of businesses, 
including SMEs. Thus, to reduce the incidence of tax briberies, the government 
could tackle those two issues. For example, to address (1) the government could 
consider simplifying tax laws and tax procedures. Similarly, the government could 
also use digital technology such as automation, e-filing, etc., to reduce the face-to-
face interaction between business taxpayers and tax auditors.
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