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Introduction

Innovation

• An important channel for economic growth.

• A key driver of increased productivity worldwide.

• Different types of innovation in the production and distribution process (Oslo Manual )

1. Process innovation
2. Product innovation
3. Organizational innovation
4. Marketing innovation

• Corruption is mainly seen as a hindrance for innovators as it increases the level of uncertainty and

ambiguity they must bear.

• In emerging economies, Innovators face considerably high bribing pressure from corrupt public officials

and no or little institutional support for innovative firms

Core Innovation



Introduction (contd….)

Corruption

• The World Bank defines corruption as “the abuse of public office for private gain”.

• Corruption can be classified into three groups

• Grand/ 

• Political

• Petty - associated with smaller amounts of money and lower level public officers to ‘get 
things done’

• Country level - the focus is on Corruption Perceptions Index, World Governance Indicators

• Firm level - the focus is on bribery behaviors

• Corruption weakens institutions and their functioning

• Officials seek bribes to speed up business applications or to supply many things

➢ government contracts, government benefits (such as subsidies), licenses, and permits

associated with high-level public officials and large sums of 
money to win a government’s procurement contract







Introduction (contd….)

• While there is evidence of the negative impact of corruption on performance of firms,
at the micro level, corruption may temper the negative effect of regulation on early-stage
firms.

• Petty corruption can be positive in certain situations, especially where inefficient
institutions prevent businesses from operating effectively.

• Small informal payments can be used to speed up transactions and improve the quality
of public services.

• It is importance to the understanding the effects of corruption is its role on innovative
activities of firms, which in turn effects long term economic growth.

• To date, inconclusive theoretical and empirical evidences are available.

• We examine how petty corruption affects micro small and medium enterprises’
(MSMEs’) innovation in emerging economies.



Aim of the study 

The aim of this paper is to find out whether 
the grease or the sand effect of corruption 

on innovation dominates for the South 
American region. 



Significance of the study 

1. The first investigation of innovation in MSMEs from the perspective of innovation and
corruption, using recent, cross country micro-data and heterogeneity effect of paying bribes
on product and process innovations.

2. Second, this study provides a fresh perspective to that of previous studies of corruption in
emerging economies by highlighting the importance of formal institutions in dealing with
corruption.

3. Third, our methodology advances previous innovation studies in two important aspects

• Use propensity score matching (PSM) – overcome unobserved factor barrier

• Use direct measurement of innovation for product and process (core) innovations – more
robust than indirect proxies like R&D (average R&D expenditures as a percentage of sales)



World Governance Indicators Percentile Rank

Argentina Bolivia Colombia Ecuador Paraguay Peru Uruguay South American Region

Voice and Accountability (VA) 66 46 49 41 44 55 87 55

Political Stability and Absence of Violence/Terrorism (PS) 53 33 18 41 36 51 87 43

Government Effectiveness (GE) 60 38 51 40 49 20 68 44

Regulatory Quality (RQ) 41 16 66 14 67 44 74 45

Rule of Law (RL) 46 10 40 25 33 29 72 40

Control of Corruption (CC) 48 28 44 31 39 25 88 43

Note: This table presents the percentile rank among all the South American countries that ranges from 0 (lowest) to 100 (highest) rank. These

ranks indicate the percentage of countries worldwide that rate below the selected country. The data are extracted from the “Aggregate Indicators

of Governance 1996-2017” (Kaufmann, Kraay, & Mastruzzi, 2009).

• MSMEs account for more than 95% of all the enterprises in the region

• Generate more than 50% of the employment across the region 

• GDP contribution is one fourth and the growth rate is around 1%

• Stunted growth of the region is due to chronic shortage of innovations within the region

• Challenges are high cost of bureaucratic process and corruption

Overview of South American Region and SME sector

Most countries in the 
region scored below 50
and thus are perceived 

to be highly corrupt



Theoretical overview and hypotheses development

• Corruption remains as the greatest barrier for sustainable economic development (MDG)
and has been a topic of debate for over 50 years.

• Empirical evidence suggests that firms regard corruption as a major obstacle to doing
business.

• Bribery hurts the growth of SMEs. Large firms may choose to engage in bribery
strategically while smaller firms are forced to do so.

• In the growing stream of research on corruption, the relationship between corruption and
firm level innovation has received scant attention (Anokhin, Schulze, 2009).

• Impact of corruption on innovation is recently gaining attention by researchers because
innovation is considered as the engine of economic growth



Theoretical overview and hypotheses development (contd….) 

• The literature on the effects of corruption on innovation has two opposing views.

1. Sand in the wheels – detrimental/negative effects on firms

This is the formal statement of the common-sense observation that corruption is
detrimental to innovation and economic development.

(Fungáčová, Kochanova, & Weill, 2015; Mauro, 1995; Reinikka & Svensson, 2005)

2. Greases the wheels – beneficial/positive effects on firms

Corruption may be beneficial in countries with low institutional quality since it may
help investors to avoid bureaucratic delay though the use of “speed/grease money”.
Corruption ‘greases the wheels’ of productivity and growth.

(Agrawal & Knoeber, 2001; Khwaja & Mian, 2005; Voskanyan, 2000).

.



Theoretical overview and hypotheses development (contd….)

Greases the wheels

Corruption can facilitate innovation enhancement (Méon and Sekkat ,2005)

(i) Corruption can speed up the slow moving permit queue (Luo, 2005)
(ii) Issue licenses quickly (Bertrand, Djankov, Hanna, & Mullainathan, 2007; Huntington, 2006)
(iii) Reducing the transaction costs associated with new product or process development

Examples:

• In Egypt and Tunisia, corruption serves as a mechanism to bypass the bureaucratic obstacles related to obtaining the necessary
business permits and licenses for product innovation (Goedhuys, Mohnen & Taha, 2016).

• Vietnam reports greasing the wheels as being a positive impact of corruption on innovation (Nguyen et al., 2016).

• Kato and Sato (2015) report that corruption greases the wheels of productivity and growth in India.

• Krastanova (2014) finds that for Bulgarian firms, paying bribes minimises bureaucratic hurdles and speeds up product innovation.

• An Indonesian study finds the greasing the wheel effect (Vial & Hanoteau, 2010).

H1: Paying bribes has a positive effect onMSMEs’ firm level core-innovation.



Theoretical overview and hypotheses development (contd….)

Institutional Environment

• Institutional theory explains that an organization's activities and behavior are affecting by the political, social

and economic systems surrounding the organization (Scott, 2001).

• The institutional environment can have formal and informal dimensions. Development of entrepreneurship is

centered on a formal institutional environment (Williams & Vorley, 2014)

• Weak formal institutions do not legitimize entrepreneurial activities, thus increasing vulnerability to

corruption (Williams & Vorley, 2014)

• In such situations, entrepreneurs seek informal institutional help to compensate for the failure of formal

institutions, such as by bending the rules by paying bribes (Vorley & Williams, 2016)



Theoretical overview and hypotheses development (Contd….)

• The institutional environment affects the innovativeness of firms in three major ways (Zhu,
Wittmann, & Peng, 2012).

1. Institution's environments determine the costs associated with innovation: tax, rules etc

2. Government support and industrial policies determine the MSME opportunities for engaging
in innovation.

3. The institutional environment alleviates the risks associated with firm-level innovation. Such
risks include the regulatory burdens, property rights and enforcement of contracts (Chadee &
Roxas, 2013).

H2: The impact of paying bribes on MSMEs’ firm-level core-innovation is higher in a weak
institutional environment



Data and Sample

• The World Bank 2017 Enterprise Surveys.

• These surveys comprise a representative sample of firms with data collected across the

world by using the same core questionnaire and same sampling method.

• The most recent Enterprises survey provides data for seven South American countries.

We examine all seven countries: Argentina, Bolivia, Colombia, Ecuador, Paraguay, Peru

and Uruguay.

• The surveys employ stratified random sampling techniques with identical

questionnaires across all countries.

• This stratified random sampling ensures a representative sample, which minimises

sample selection biases in data analysis.



Firm size

Country Micro & Small Medium Total 

Argentina 400 337 737

Bolivia 184 98 282

Colombia 410 369 779

Ecuador 150 133 283

Paraguay 119 130 249

Peru 471 300 771

Uruguay 131 136 267

Total observations 1865 1503 3368

Background of the  sample
Variables Definition Measurement

Core_Innovation This variable captures either product 

innovations and/or process innovations 

occurring in a firm during the last three years. 

1 = yes;

0 = otherwise

Product_Inno Product innovation designates that a firm has 

introduced new or significantly improved 

products or services during the last three years

1 = yes;

0 = otherwise

Process_Inno The process innovation designates that a firm 

has introduced any new or significantly 

improved process during the last three years. 

These include 

(i) method of manufacturing products or 

offering services; 

(ii) logistics, delivery or distribution methods 

for inputs, products or services; or 

supporting activities for processes.

1 = yes;

0 = otherwise

Bribes Determines the existence,  or not, of a bribe. 1 = yes;

0 = otherwise

Description of Variables



Our main independent variable is Bribes.

It has been derived from the following interview question in the Enterprise Survey:

“It is said that establishments are sometimes required to make gifts or informal payments to public

officials to 'get things done' about customs, taxes, licenses, regulations, services, etc. On average,

what percentage of total annual sales, or estimated total annual value, do establishments like this

one pay in informal payments or gifts to public officials for this purpose?”

The World Bank takes several precautions in its surveys to reduce measurement errors in the Bribe

variable.

1. The question refers to 'establishments like this' to help provoke truthful responses

2. Data collection is carried out independently and unconnected with government officials.

3. The World Bank ensures the anonymity of participants.



• Nonresponsive and measurement errors are clearly visible in prior cross-country

studies, which determines the impact of bribery on firm growth (Ayyagari et al., 2014)

• We use the following two-step process to minimize these biases in our study.

• First, we use a dichotomous variable of bribes, instead of using an exact bribe

amount

• Second, we control survey nonresponse biases using the PSM method



Variables
Full firm sample Bribe paying group Non-bribe paying group

Mean Std.Dev Mean Std.Dev Mean Std.Dev

Core_innovation 0.71 0.45 0.81 0.39 0.70 0.46          

Instituinal_Quality 9.68 4.04 9.69 4.07 9.68 4.04

Formal_fund 19.42 26.82 22.75 27.49 19.11    26.86          

Micro- & small 0.55 0.50 0.59 0.49 0.55    0.50          

Medium 0.45 0.50 0.41 0.50 0.45 0.50

Company 0.51 0.50 0.50    0.50          0.50    0.50          

Female_own 0.63 0.48 0.61    0.49 0.63    0.48          

Foreign_own 4.09     18.35          2.58    15.00          4.11    18.38          

Government_own 0.08    2.19 0.39    5.91          0.06    1.71          

Firm_age 23.70 17.05 23.46     17.22          23.90    16.98          

Quality_certificate 0.14 0.35 0.13    0.34          0.14    0.35          

Manager_time 17.64 19.94 19.19   18.92          17.81    20.33         

Manufacturing 0.48 0.50 0.48    0.50          0.46    0.50          

Descriptive statistics 



Method

• The direct compression of firms who paid bribes and others that do not leads to an identification problem.

• The paying of bribes may correlate with both observable and unobservable factors of firms.

• If the study fails to correct for this bias, the estimates will give naïve and overestimated results of the impact.

• Following Rosenbaum and Rubin (1983), we perform PSM to pair firms that pay bribes with other firms that

are like them, except for bribes.

• We estimate the probability of paying a bribe as a function of observed characteristics, rank bribe paying firms

and non-bribe paying firms by their propensity scores, pair individual bribe paying firms and non-bribe paying

firms with similar propensity scores, and calculate the average difference in innovation across them.

• We use four matching models: stratification matching; nearest neighbor matching; kernel matching; and

radius matching, following (Becker & Ichino, 2002).



Results

The impact of bribes on innovation: propensity score matching (PSM)

In all four matching models, the ATT is significant and positive.

This indicates that we can accept H1: Paying bribes has a positive effect on MSMEs

firm-level core innovation.

No. treated No. contr. ATTa Std.Err t

Core innovation

Nearest neighbour matching 223 225 0.080 0.040 2.013

Kernel matching 223 2582 0.111 0.028 3.933

Radius matching (radius=0.01) 61 2575 0.105 0.052 1.992

Stratification matching 222 2943 0.110 0.030 3.666

Note: an ATT means average treatment effect on the treated.
Firm level covariates are included in all models for firm size (micro- & small and medium), financing type (formal_fund),
firm legal status (company), firm ownership types (female_ownership, Foreign _own, government_ownership) firm age,
firm quality certificate (quality_certificate), bureaucratic complexity (manager_time) and industry (manufacturing).
The standard error used to compute the t statistics is the standard deviation of the ATT after 100 bootstrap replications.



Product Innovation No. treated No. contr. ATTa Std.Err t

Nearest neighbour matching 223 224 0.055 0.045 1.211

Kernel matching 223 2582 0.096 0.035 2.738

Radius matching (radius=0.01) - - - - -

Stratification matching 222 2943 0.095 0.028 3.340

Process Innovation

Nearest neighbour matching 223 224 0.113 0.055 2.065

Kernel matching 1387 1759 0.409 0.078 5.236

Radius matching (radius=0.01) - - - - -

Stratification matching 222 2943 0.114 0.029 3.870

Product and Process innovation: Propensity score matching (PSM)

Note: Radius matching is not performed with given data limitation

Firm level covariates are included in all models for firm size (micro & small and medium), financing type

(formal_fund), firm legal status (company), firm ownership types (female_ownership, Foreign _own,

government_ownership) firm age, firm quality certificate (quality certificate), bureaucratic complexity

(manager_time) and industry (manufacturing).

The standard error used to compute the t statistics is the standard deviation of the ATT after 100 bootstrap

replications.



Institutional environment effect of bribes on innovation – PSM method

Panel A

*Weak environment Coef. Robust Std.err P>[z]

ATE

Bribes

(1 vs 0)

.1384 .0360 0.000

POmean

Bribes

0 .6683 .0184 0.000

Obs 1555

Over-identification test for covariate balance

H0: Covariates are balanced:

chi2(16)     =   8.4160

Prob > chi2  =   0.9355

Panel B

*Strong environment Coef. Robust Std.err P>[z]

ATE

Bribes

(1 vs 0)

.0865 .0393 0.028

POmean

Bribes

0 .7604 .0125 0.000

Obs 1251

Over-identification test for covariate balance

H0: Covariates are balanced:

chi2(16)     =   8.4160

Prob > chi2  =   0.9355

*If Instituinal_Quality

socre is >=10, that firms 

belongs to weak 

institutional environment, 

otherwise firm belongs to 

strong institutional 

environment



Robustness Checks

(i) Average treatment effect (ATE) method

Core_Innovation Coef.
AI Robust 

std.Err.
Z p>|z|

[95% 

Conf.Interval]

ATE

Bribes

(1 vs 0)

.1580 .0304 5.19 0.000 .0983   

.2176

• the average innovation of firms paying bribes is approximately 16 percent 
higher than their counterparts, which do not pay bribes.



(ii) Probit regression using an alternative proxy for bribes 

Variables Probit Marginal IV Probit IV marginal Probit

(I) (II) (III) (IV) (V)

Bribe_amount .3821***

(.1027)

. 1137***

(.0267)

+Avg_Bribe_amount 2.903***

(.8215)

.1165**

(.3629)

++Control variables YES YES YES YES

Constant .4762***

(.0881)

.3834***

(.1552)   

Summary statistics

Log likelihood -1591.09 -1873.78

LR Chi2/Wald Chi2 90.62 257.10

P value 0.000 0.000

Sample size 2759 2759 2730 2730

Wald test of exogeneity 3.55**

Note: + Avg_Bribe amount is an instrument variable for Bribe amount. ++ All covariates used in PSM models are
included as control variables for this regressions.
The dependent variable is a dummy variable taking one if the MSME is innovative and zero otherwise.
Column II reports first stage probit regression results; column III reports marginal effects, column IV reports IV probit
regression results. Bribe amount is a main explanatory variable and IV probit use, locality-sector-average of bribe
amount (Avg_Bribe_amount) as an IV. Column V reports IV probit marginal regression results. These models provide
standard errors, which are in parentheses.
The Wald test of exogeneity is reported in the last row as a chi-squared statistic with 1 degree of freedom.
* Significant at 10% level, **Significant at 5% level, ***Significant at 1% level.



Discussion

• In this paper, we use a sample of 3368 MSMEs in South American countries to
study the relationship between innovation and corruption.

• By using the PSM method, we find that the paying bribes have a significant
positive effect on innovations.

• The average effect of paying bribes on innovations is significantly higher on
process innovation than product innovation.

• With weaker institutional environment, the effects of bribery on innovation is
more pronounced. Innovative firms use the poor intuitional quality to their
advantage.

• Evidence suggests that bribery in the form of informal payments by South
American MSMEs greases the wheel of the bureaucratic machinery.



Conclusion and Recommendation

• Even though the corruption is less damaging, it is one of the pervasive obstacles to economic and social

development.

• People offering bribes enjoy higher innovation level, but corruption remains harmful at the aggregated level of

any country.

• The impact of corruption is not uniform and depends on the effectiveness of local institutions.

• Corruption may alleviate the distortions in an economy caused by ill-functioning institutions or poor governance

structure.

• This obstacle can overcome by having strong regulatory and governance mechanisms, as corruption is beneficial

only in weak institutional structures.

• Bureaucratic inefficiency can overcome by attracting quality public servants and by increasing government

salaries.

• Further studies are necessary to examine the long-run impact of corruption on firm innovation.



Thank you


