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Challenges for sustainable productivity in developing economies: shortage of energy 

and corruption 

 

 

Abstract 

Developing countries suffer from shortages of electricity, posing a severe problem for 

industrial firms and giving them considerable incentives to access electricity resources through 

bribery. We investigate how firms’ revenues, sales and productivity are affected by payments 

of bribes to obtain electricity connections. We use ordinary least squares (OLS), quantile and 

instrumental variable (IV) quantile regression analysis. OLS estimates reveal a negative effect 

on sales and productivity and a positive impact on profitability, while quantile regression 

suggests a negative effect on sales across all quantiles and a positive effect on productivity at 

the lower quantile. Since this research shows that bribery may negatively influence 

productivity, it informs shareholders that bribery may be detrimental to their long-term 

benefits. 
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1. Introduction 

Shortages of electricity are a severe issue for healthcare services, food production, education 

and industry. An Indian media report suggests that shortages in supplies may reduce revenues 

and producers’ surpluses by five to ten percent, and Allcott et al. (2015) provide evidence that 

electricity shortages may reduce Indian manufacturers’ outputs by five per cent. Shortages may 

seriously affect firms’ production, and consequently impact on sales, profitability and 

productivity. Andersen and Dalgaard (2013) estimate the historical impact of power shortages 

in sub-Saharan Africa and conclude that they have substantially reduced economic growth. 

African countries have very poor access to electricity, and only 43 percent of the southern 

Asian population have access to electricity (Rud, 2012). Electricity is also a scarce resource for 

Chinese firms, and Fisher-Vanden et al. (2015) suggest that Chinese firms respond to electricity 

shortages by reducing usage elsewhere in the production process. This evidence indicates that 

firms in developing countries have considerable incentives to engage in bribery in order to 

obtain electricity connections. Limited research has been conducted on corruption in the 

electricity sector (Smith, 2004; Estache et al., 2009) and its impact on labour productivity and 

firm efficiency (Dal Bó and Rossi, 2007; Wren-Lewis, 2013). 

The research described in this paper differs from previous studies (Pless and Fell, 2017) 

that investigated how bribery to obtain electricity connections results in poor network 

reliability. Using the same World Bank Enterprise Survey (WBES) as was used in previous 

research, this paper investigates associations between the percentage of firms required to give 

bribes to get electricity connections, and firm revenues, sales profitability and labour 

productivity. A bribe is defined as a gift or informal payment to obtain an electricity 

connection. 
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Corruption may be costly for growth because it exhibits increasing returns to scale 

(Murphy et al., 1993). Bribes may take the form of a tax on firms, leading to increased 

transaction costs (Rose-Ackerman, 1975a, 1975b). They also increase the credit constraints of 

small and medium-sized enterprises (Wellalage et al., 2018). However, the negative impact of 

bribes is greater than that of legally enforced taxes (Shleifer and Vishny, 1993; Jensen et al., 

2010). In highly corrupt societies, rent-seeking activities become more attractive than 

productive activities, causing corruption to increase at a faster rate than output. Thus, if 

government officials must be bribed to obtain electricity connections, firms may be less 

inclined to establish new businesses, engage in investments or undertake productive activities. 

This may increase the number of high-risk investors entering the market, which will in turn 

reduce a country’s growth potential. Krammer and Jiménez (2020) posit that the investments 

in political connections made by a firm tend to impact differently its propensity to introduce 

radical and incremental innovations. Moreover, they argue that this effect can be moderated by 

alternate non-market firm strategies, such as bribery. Their findings, through 9,000 firms across 

30 emerging economies from Eastern Europe and Central Asia, clearly document that such 

political connections lead to a higher probability of radical innovation, while stronger bribing 

strategies lead to a weaker positive impact of political connections on radical innovations. 

Nevertheless, their study does not provide evidence on how the presence of bribes can 

explicitly affect firms’ functioning in terms of their productivity and profitability measures. 

The closest study to ours is that by Wang et al. (2020), which illustrates how affiliation across 

different government levels can influence innovativeness and profitability in emerging 

countries, through the impact on firms’ innovativeness. Their analysis of 18,430 Chinese firms 

highlights that close connections with higher-level governments enhance firms’ 

innovativeness, whereas affiliations with lower-level governments enhance profitability. Their 

analysis clarifies that the usefulness of government affiliation for innovativeness depends on 
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how effectively legal institutions can protect intellectual property rights across different 

regions. However, our work goes one step further and explicitly introduces the impact on firms’ 

productivity, while the empirical analysis of quantile regression explicitly indicates that the 

role of corruption tends to become critical beyond or below certain threshold levels. This is a 

substantially novel approach in the relevant literature on energy issues. 

Studies undertaken at the firm level suggest that corruption has negative consequences for 

firms’ productivity (Svensson, 2003; De Rosa et al., 2010), growth (Fisman and Svensson, 

2000), sales (Hellman et al., 2003) and financial performance (Jiang and Nie, 2014; Sharma 

and Mitra, 2015; Van Vu et al., 2016; Hanousek and Kochanova, 2016; Williams and Martinez-

Perez, 2016). It also affects the financial performance of foreign bank affiliates (Petrou, 2014), 

innovation and economic growth (Lau et al., 2015), and inbound tourism (Demir and Gozgor, 

2017). Clarke and Xu (2004) illustrate that bribe taking is higher in countries with greater 

constraints on utility capacity and lower levels of competition in the utility sector. However, 

some economists argue that in a second-best scenario, corruption may be efficiency-enhancing, 

or may ‘grease the wheels’ of economic activity (Leff, 1964; Lui, 1985) by speeding up 

bureaucratic procedures and creating competition for government resources. Consistent with 

the ‘greasing the wheels’ hypothesis, Dreher and Gassebner (2013) find that public corruption 

increases private entrepreneurial activity. This is possible if politically-connected firms derive 

significant benefits in terms of higher influence, lower taxation and stronger market power 

(Faccio, 2006). 

Finally, coming to the literature that is closer to the objective of this work, i.e. the nexus 

between corruption, mainly through bribes, and obtaining various energy resources, there has 

been a limited amount of published research that has tried to establish and explain the link 

between corruption and firms’ energy resources. However, this literature does not offer clear 

and solid empirical evidence on how this link can explicitly explain the impact on various 
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parameters of activity for those firms, such as productivity and performance. Stiglitz (2012) 

suggests there are energy industry investments primarily in countries, where governments are 

keen to translate mineral wealth into ‘attractive contracts’ to established domestic and foreign 

firms, feeding on expectations of major concerns about corruption, in the form of licensing of 

exploration and extraction activities associated with the distribution of resource revenues. 

Gennaioli1 and Tavoni (2016) explore the link between public policy and corruption for the 

case of wind energy firms. They provide supportive evidence that publicly subsidised 

renewable energy firms tend to attract criminal appetites and favour the formation of criminal 

associations between entrepreneurs and politicians who can impact the licensing process. 

Overall, criminal activity increases more in windy provinces after the introduction of a 

generous policy regime, which indicates the presence of poor institutions in countries with 

heavy bureaucracies. However, the effects show estimates between these two primary 

variables, without exploring the impact of various parameters associated with the firms’ 

primary performance and productivity indicators, a goal achieved by our work. 

The objective of this study is to examine how bribe payments given by firms to obtain 

electricity connections affect firm performance, measured by firm sales, productivity and 

profits. We believe this is the first study to investigate this phenomenon. It is novel in that it 

focuses specifically on bribes given in the energy sector, it makes use of both firm- and macro-

level data, and it uses quantile and instrumental variable (IV) quantile regression analysis. 

Exploring how bribe payments affect firm performance has important policy implications. In 

addition to reducing government failures and inefficiencies, policies seeking to control 

corruption may also be instrumental in improving firms’ competitiveness and efficiency, and 

enhancing the supply and distribution of electricity. It is worth mentioning at this point that the 

literature has emphasised the merit of studies that use firm-level data versus aggregate (macro) 

data to explore the role of corruption in the real economy. More particularly, according to 
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Svensson (2003) and Fan et al. (2009), the studies that employ aggregate data use perceived 

corruption indices that rely on the aggregated perceptions of businesspersons or country 

experts, many of whom may have formed impressions, perhaps subconsciously, based on 

common press depictions of countries or conventional notions about what institutions or 

cultures are conducive to corruption. Therefore, the use of the available macro-level indices 

raises concerns about perception biases. In addition, these studies are not able to capture within-

country variations in the level of corruption and the regulatory burden. Svensson (2003) points 

out that firms facing similar institutions and policies may still end up paying different amounts 

in bribes for the same services, since corruption also depends on the effective implementation 

of rules which can vary significantly across firms within the country. On another note, Mutlu 

and Lee (2016) argue that to explore the impact of firms’ bribery levels on their economic 

performance, a study needs to use firm-level, rather than aggregate, data, given the complexity 

of the link between the two primary variables. This is the most efficient way for researchers to 

explore the ‘efficient corruption’ claim, in the sense that bribery may help firm performance 

by smoothing bureaucratic restrictions, increasing efficiency and competitiveness in terms of 

getting licenses and winning government contracts, evidence that can only be exposed by using 

firm-level data. They also go further, examining the impact of bribery on firm performance 

through the institutional effectiveness channel. More specifically, they claim that efficient 

corruption is subject to the presence of effective institutions, in the sense that better formulated 

and enforced institutions tend to play a more influential role in weakening the positive link 

between bribery and firm performance. Again, this can be better empirically identified by using 

firm-level data, which offers a better picture of the link between firms’ performance, corruption 

and institutional effectiveness on the organisational outcomes of bribery. 

The analysis uses data from a WBES survey conducted between 2006 and 2015. Survey 

data were drawn from 109 mainly low-income and emerging-market countries. A preliminary 
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estimation was carried out using OLS. The finding suggests that firms that made bribe 

payments to obtain electricity connections experienced a reduction in sales and productivity. 

The results were tested for robustness in several ways, using control variables to capture a 

range of possible influences on three measures of firm performance (sales, productivity and 

profits). Different estimation methods were used, including two-stage least squares (2SLS) 

regression analysis to control for endogeneity, and quantile regression and IV quantile 

regression analysis to identify potential heterogeneity in bribe payments. Quantile regression 

provides consistent evidence on the reduction in sales after firms made bribery payments to 

obtain electricity connections. However, firms that are in the lower quantile of productivity 

experienced an increase in productivity after the bribery payments. This is explained by the 

fact that lower productivity firms benefit from bribes to boost their productivity.  

In the remainder of this paper, Section 2 reviews relevant literature, Section 3 presents the 

data and methodology of the study, Section 4 evaluates the results and Section 5 draws some 

conclusions. 

2. Literature Review and Hypothesis Development 

Corruption is a prevalent phenomenon in developing countries (Steidlmeier, 1999; Wellalage 

et al., 2018), and a vast body of literature (Mauro, 1995; Méon and Sekkat, 2005; Mo, 2001; 

Neeman et al., 2008) has focused on corruption in single or multiple developing countries and 

its impact on institutions. Most empirical research on corruption has focused on country- or 

province-level data to investigate the longstanding debate over whether corruption “sands the 

wheels” or “greases the wheels” of business. Using a sample of 58 countries between 1980 and 

1983, Mauro (1995) concluded that corruption may lower investment and economic growth. 

He explains that inefficiency in governmental institutions may lead to slower economic growth, 

and that corruption may influence economic growth via other institutional factors. Méon and 

Sekkat (2005) investigated the impact of corruption on economic growth and investment in 
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between 63 and 71 countries from 1970 and 1998. Their evidence shows that it has a negative 

impact on economic growth and investment when countries have poor governance, and that the 

presence of distortion may be harmful to welfare. Mo (2001) found that corruption impacted 

negatively on economic growth and levels of human capital and private investment in a sample 

of 54 countries from 1970 to 1985. His explanation is that corruption leads to political 

instability, inequality of opportunities and less innovative activities, and consequently lowers 

economic growth. However, some studies have found that corruption is not entirely detrimental 

to countries’ economic growth. Neeman et al. (2008) suggest that the influence of corruption 

on GDP depends on an economy’s openness. They find that corruption has a negative impact 

on GDP in countries with open economies, but no influence in countries with closed 

economies. Corruption influences GDP through the transfer of illegally obtained capital 

abroad. Méon and Weill (2010) investigated 69 developed and developing countries and found 

that corruption has less impact on efficiency in countries where institutions were less effective. 

In particular, corruption may benefit a country’s efficiency when its institutions are extremely 

ineffective. This research suggests that governance should be improved in order to reduce the 

negative impact of corruption on countries’ efficiency. 

Our research focuses on the consequences of corruption for firm performance, in terms of 

sales, profitability and productivity. Sales and profitability are direct measures of firms’ 

financial performance. Building on previous literature on corruption (Rose-Ackerman, 1975a, 

1975b), Fisman and Svensson (2007) investigate the impact of Ugandan firms’ bribe payments 

on firm growth. Using survey data from 243 firms in 1998, they find that bribe payments 

negatively influence firm growth, as bribery delays firms’ development. However, Wang and 

You (2012) provide Chinese evidence that corruption does not have a negative impact on firm 

growth if financial markets are underdeveloped, but does in developed financial markets. They 

explore the interactive impact of corruption and financial development on firm growth using 
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survey data from 12,212 Chinese firms. Other firm-level evidence provided by Petrou (2014), 

drawn from 122 foreign bank affiliates in 36 countries, suggests that corruption has a negative 

effect on banks’ financial performance because foreign banks need access to local resources 

and information. This study implies that the institutional environment is important in 

overcoming the negative effect of corruption on firms’ performance. Similar research 

conducted by Van Vu et al. (2016) explores corruption in small and medium-sized private 

Vietnamese enterprises and finds that the intensity of bribery has a negative impact on firms’ 

financial performance. They argue that dummy variables cannot capture corruption activities; 

therefore, they use survey data to elicit details of firms’ corruption activities. Using survey data 

from 1,500 Chinese enterprises in five major cities, Hallward-Driemeier et al. (2006) find that 

the investment climate is important for firms’ performance. In particular, limiting corruption, 

which measures one aspect of the investment climate, relates positively to firm performance. 

Gaviria (2002) and Sahakyan and Stiegert (2012) provide supportive evidence for a negative 

correlation between firms’ performance indicators, such as sales, and the perceived impact of 

corruption. Gaviria concludes that the performance of Latin American firms is significantly 

hindered by corruption, although corruption affects firms’ performance differently across 

countries; moreover, his findings indicate that increased bribe payments may stimulate the 

development of additional red tape, leading to further increased future corruption. Cochanova’s 

(2012) results also corroborate the impact of corruption (bribery) on firms’ sales. She examines 

the relation between bureaucratic corruption (‘to get things done’) and firms’ sales in the case 

of Central and Eastern European countries. Her estimates highlight that bureaucratic corruption 

negatively affects both the sales and labour productivity growth of firms. By contrast, World 

Bank (2003), McArthur and Teal (2004) and Fisman and Svensson (2007) illustrate that 

corruption, has a negative impact on firms' sales growth rates, but this impact is not statistically 

significant.  
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In terms of the positive link between bribery and firms’ profitability, the literature has 

focused on the ‘grease the wheel’ hypothesis (Jiang and Nie, 2014), according to which, with 

low quality of institutions and poor governance, firms need to cope with major impediments to 

doing business. Given such constraints, bribery may grease the wheels to counter distortions 

and overcome delays, thus improving resource allocation and enhancing performance 

(profitability). Beck and Maher (1986) present a theoretical model to establish the similarity 

between bribery and competitive bidding for government contracts, where corruption can lead 

to the most efficient firm getting the contract through bribery. Such studies document how 

corruption and bribery may reduce distortions and boost firms’ profitability. Supportive 

evidence has been provided by Rock and Bonnett (2004), Vialand Hanoteau (2010) and Jiang 

and Nie (2014). The above discussion leads to our first and second hypotheses: 

H1: Bribe payments are significantly related to firms’ sales. 

H2: Bribe payments are significantly related to firms’ profitability. 

Following debate over whether corruption “greases the wheels” or “sands the wheels”, Cai 

et al. (2011) explored the consequences of corruption, using entertainment and travel costs as 

a proxy, for corruption in Chinese firms. This built on the particular Chinese context, where 

Chinese managers tend to reimburse expenditure on bribery from entertainment and travel cost 

accounts. Three firm-level surveys were employed in the study (2,400 firms for the period 

2000-2002, 1,070 firms for the period 2001-2003 and 12,400 firms in 2005). They find that 

corruption is negatively related to firm productivity and positively related to firms’ returns. In 

addition, Wren-Lewis’s (2013) study of electricity distribution in 18 Latin American and 

Caribbean countries between 1995 and 2007 reveals that corruption in the electricity sector 

may lower firms’ labour productivity. They conducted a further investigation to explore how 

regulatory autonomy and privatisation interact with corruption to determine firm labour 

productivity and found that corruption has a negative impact on labour productivity, but that 
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this impact is less significant when an independent regulatory agency is present. This is 

consistent with the idea that firms need to improve their governance in order to avoid the 

influence of corruption on labour productivity. Based on data from 80 electricity distribution 

firms in 13 Latin American countries between 1994 and 2001, Dal Bó and Rossi (2007) suggest 

that corruption may lead to technical inefficiency in firms. They explain that corruption may 

cause waste of managerial effort and poor coordination of the production process. Krammer 

and Jimenez (2020) provide solid evidence that firms’ bribery actions moderate negatively (i.e. 

weaken) the impact of political connection investments on radical innovation, which in turn 

could have substantial implications on firms' productivity. Overall, exploring the effects of 

bribery on firm level productivity will potentially lead to precise information relevant to the 

incentives of economic agents to engage in corrupt behaviour, as well as information on the 

consequences this has for productive efficiency. According to the ‘efficient grease’ hypothesis, 

bribing could be a second-best option for firms to achieve higher productivity levels by helping 

them to circumvent burdensome regulatory requirements. This also indicates that in cases 

whereas environmental circumstances are outside the choice set of individual firms, managers 

experience certain degrees of autonomy in deciding whether to resort to bribery or not, and this 

affects firms’ productivity levels. Banerjee (1997) shows that bribe-revenue maximising 

bureaucrats may use red tape (the time tax) as a screening device to give production licenses 

to high-productivity firms, thus encouraging firms to demonstrate a stronger productivity 

performance. Svensson (2003) shows that entrepreneurs may have strong incentives to adopt 

inefficient ‘fly-by-night’ production technologies with an inefficiently high degree of 

reversibility, which allows them to react more flexibly to future demands from corrupted 

officials, and this has a negative spill-over to firms’ productivity. Alesina et al. (2005) also 

argue that corruption may erect de facto entry barriers into otherwise competitive markets, with 
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discouraging effects on expanding investment projects and further negative repercussions on 

firms’ productivity. 

Based on the above discussion, we hypothesize that: 

H3: Bribe payments are negatively related to firms’ productivity. 

3. Data and Methodology 

3.1 Data 

Data were obtained from the WBES relating to 109 countries, mainly low-income and 

emerging-market countries. The original data set consisted of 96,554 firms, while for the 

remaining period, numbers of firms ranged from 7,939 to 62,235.i Given that the goal of this 

study was to investigate the effect of engaging in bribery to obtain electricity connections on 

firm performance (measured by sales revenues and labour productivity), the empirical model 

was specified as follows: 

𝑙𝑛𝑠𝑎𝑙𝑒𝑠𝑖 = 𝑓(𝑆𝑖𝑧𝑒𝑖., 𝑀𝑎𝑛𝑢𝑖,, 𝑙𝑛𝑔𝑑𝑝𝑖 , 𝐹𝑙𝑠𝑖, 𝐶𝑜𝑚𝑖𝑛𝑖, 𝑆𝑡𝑎𝑡𝑒𝑖, 𝑂𝑤𝑛𝑒𝑟𝑖,  𝑀𝑎𝑛𝑎𝑔𝑒𝑟𝑖, 𝐵𝑟𝑖𝑏𝑒𝑖) (1) 

where, lnsalesi is the log of sales. Sales is commonly used as financial performance measure 

(Capon, Farley and Hoeig, 1990). Bribei denotes informal gifts or payments for electricity 

connections. Firms answered the question: ‘In reference to that application for an electrical 

connection, was an informal gift or payment expected or requested?’ The Bribe variable takes 

a value of 1 if the firm answered yes, and zero otherwise. Sizei is a firm-level control variable, 

measured as the sum of permanent, full-time employees and full-time seasonal/temporary 

employment (Martin et al., 2007), and Manui is an industry-level dummy variable that takes a 

value of 1 if the firm is in a manufacturing industry and zero otherwise. There are two country-

level variables: following the research (Kravis , Heston and Summers, 1978), lngdpi denotes 

the log of GDP per capita, and lnFlsi is a proxy for the fairness of the legal system.ii We also 

include a variable, Comini that captures the degree of competition from the informal economy, 

and three variables that measure the corporate governance condition (Bilgin, Gozgor and Lau, 
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2017), namely Statei, Owner and Manageri. Statei is the percentage of government/state 

ownership of a firm, Owner is the percentage of ownership concentration, and Manageri is 

managerial experience in years.iii  Table 1 reports the summary statistics of the variables in the 

model. We can observe that about 50% of firms in our sample are manufacturing firms and the 

average firm hired 110 employees. We also saw that around 16% of firms in our sample 

acknowledged that an informal gift or payment was expected or requested for application for 

an electrical connection.  

[Insert Table 1 about here] 

 

3.2 Methodology 

The preliminary estimations in Tables 2 and 3 were carried out using OLS. The OLS estimation 

might not have captured heterogeneous impacts and non-linearities between bribe payments 

for an electricity connection and firm performance; therefore, quantile regression analysis was 

also used to gain a better understanding of the underlying relationship between bribe payments 

and firm performance. Another advantage of quantile regression analysis is that it takes into 

account the entire conditional distribution of the dependent variable, rather than focusing on 

its mean (Koenker and Bassett, 1978; Coad and Rao-Nicholson, 2008). Quantile regression 

analysis also does not assume that the error terms are identically distributed at all points of the 

conditional distribution. Relaxing this assumption permits firm heterogeneity to be taken into 

account, and allows for the likelihood that estimated slope parameters may change at different 

quantiles of the conditional productivity distribution (Koenker and Bassett, 1978; Coad and 

Rao-Nicholson, 2008). To this end, our analysis employs the τ-th quantile (0<τ<1) of the 

conditional distribution for the dependent variable Yi (firms’ performance), given a set of 

control drivers Xi: 

𝑄𝜏(𝑌𝑖) = 𝛼𝜏 + 𝛽𝜏𝑋𝑖 + 𝛼𝜏𝜇𝑖          (2) 
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where Xi represents a vector of control drivers, as specified in Equation (1). 

It is possible that both firm performance and bribe payments relate to a third variable not 

included in the estimation. In this case, the relationship between the variables may be a 

correlation rather than a causal relationship. Therefore, as a further test to establish causality, 

IV quantile regression estimation was used. We selected tel_connect (Question C.21 in the 

survey: ‘in reference to that application for a telephone connection, was an informal gift or 

payment expected or requested?’) as an instrument, as we expected it to be uncorrelated with 

any disturbance in Equation (1), but correlated with bribe payments. If a firm pays an informal 

gift to government officials to obtain a telephone connection, it will be very likely that it also 

makes informal payments to obtain other connections, such as electricity and water connections, 

because it is subject to the same institutional environment. Therefore, informal payments or 

gifts for telephone connections are likely to be associated with informal payments to obtain 

electricity connections. 

Our analysis also used Chernozhukov and Hansen’s (2008) IV quantile regression 

estimator, which modifies the standard quantile regression and recovers quantile-specific 

covariate effects in an instrumental variables model defined by Y = D’a(U), where Y = D’a(U) 

strictly increases in U, and U is a uniform variable that may depend on D, but is independent 

of a set of instrumental variables Z (Chernozhukov and Hansen 2008). Chernozhukov and 

Hansen’s (2008) estimation strategy is robust to weak and partial identification, and remains 

valid even in cases where identification fails completely. The model they consider is as follows: 

𝑦𝑖 = 𝑑𝑖
′𝛿 + 𝑥𝑖

′𝛽 + 𝑢𝑖          𝑖 =, … , 𝑛        (3) 

where 𝑑𝑖
′ is the vector of endogenous variables corresponding to firm I and related to the vector 

of IV. The objective function under quantile τ can be written as: 

𝑅(𝜏 , 𝛿, 𝛽, 𝛾) = ∑ 𝜌𝜏(𝑦𝑖 − 𝑑𝑖
′𝛿 − 𝑥𝑖

′𝛽 − �̂�𝑖
′𝛾)𝑛

𝑖       (4) 
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where �̂�𝑖
′ represents the OLS projection of the endogenous variables d on a vector of IV and x. 

The quantile regression estimates are obtained through a two-stage procedure. The estimators 

of both 𝛽and γ are obtained in the first stage as a function of τ and 𝛿, such that: 

(�̂�(𝜏 , 𝛿), 𝛾(𝜏 , 𝛿, )) ∈ 𝑎𝑟𝑔 𝑚𝑖𝑛
𝛽,𝛾

𝑅( 𝜏 , 𝛿, 𝛽, 𝛾)      (5) 

In the second stage, we estimate 𝛿 as a function of τ by minimizing the value of 𝛿, and the 

unique value is proved by Chernozhukov and Hansen (2008) such that: 

∈ 𝑎𝑟𝑔 𝑚𝑖𝑛
𝛿

𝛾( 𝜏 , 𝛿)′𝐴(𝜏 , 𝛿)         (6) 

where A is a positive-definite matrix, and the parameter estimates are (𝛿(τ ), β̂(τ , 𝛿)). 

4. Results 

Table 2 presents the results for Equation (1) using OLS estimation. The results indicate that 

bribe payments made to obtain electricity connections have a negative effect on sales revenues. 

This supports H1 and provides evidence consistent with the studies by Van Vu et al. (2016) 

and Petrou (2014). The results also indicate that sales revenues are higher if the firm is more 

controlled by the state. Moreover, a firm’s sales revenues may be higher when its top 

management has more work experience in the sector. Firms operating in environments where 

the legal system is fair and impartial will perform better in terms of sales revenues, while GDP 

per capita is statistically significant and stimulates sales revenues. However, three variables 

have a negative impact on sales revenues: the degree of competition from the informal 

economy, ownership concentration (measured by the percentage held by the largest owner), 

and informal gifts or payments for electricity connections (Column 4, Table 2).iv 

Table 3 shows the results of using labour productivity and profits as dependent variables 

to measure firms’ performance. These suggest that informal gifts or payments for electricity 

connections negatively affect firm productivity and positively affect firm profitability, 

although the estimates are not statistically significant at the five percent level. This provides 
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evidence for H2 and H3. The evidence of a negative impact of bribes on labour productivity 

also adds to the existing literature as the majority of the existing literature (Jiang and Nie, 2014; 

Sharma and Mitra, 2015; Van Vu et al., 2016; Hanousek and Kochanova, 2016; Williams and 

Martinez-Perez, 2016) focusses on financial performance. Firm size, manufacturing firms and 

a fair legal system have a significant positive effect on firms’ labour productivity and 

profitability. Managerial experience has a significant positive effect on labour productivity, as 

shown in Column (1) of Table 2. GDP per capita and ownership concentration have a positive 

effect on labour productivity and profitability, where a one percent increase in GDP per capita 

will increase labour productivity by 0.422 percentage points. 

[Insert Tables 2 and 3 about here] 

To check for robustness, quantile regression estimators are used in the analysis, since the 

mean regression methodology may fail to capture potential heterogeneous impacts and non-

linearities. To this end, we employ the τ-th quantile (0<τ<1) of the conditional distribution of 

dependent variable Yi (firms’ performance), given a set of control drivers Xi: 

𝑄𝜏(𝑌𝑖) = 𝛼𝜏 + 𝛽𝜏𝑋𝑖 + 𝛼𝜏𝜇𝑖         (2) 

where Xi represents a vector of control drivers as specified in Equation (1). 

The new results are presented in Tables 4 to 6, indicating the influence of regressors on 

firm performance across different quantiles. Results are reported for the 10, 50, 70 and 95 

percent quantiles. More specifically, Table 3 indicates that informal gifts or payments for 

electricity connections negatively affect sales in firms with medium sales revenues (i.e. in the 

50% quantile). Firm size, manufacturing industries, a fair legal system and managerial 

experience significantly and positively affect sales revenues in all quantiles, while ownership 

concentration negatively affects sales revenues, again at all quantiles. Table 4 reports that 

informal gifts or payments for electricity connections positively affect productivity only in 

firms with low productivity (i.e. in the 10% quantile). A fair legal system positively affects 
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productivity up to the 70 percent quantile, and GDP per capita has a significant negative effect 

on productivity in all quantiles. A high degree of ownership concentration has a negative effect 

on productivity in firms with high productivity. Table 6 shows that there is a positive effect of 

informal gifts or payments for electricity connections on profits, although these estimates are 

not statistically significant. Firm size has a positive effect on profitability in all quantiles. A 

good legal system has a positive effect on firms with low profits (10% quantile), while GDP 

per capita has a negative effect on firms earning higher profits (above 50%). Ownership 

concentration has a negative effect on firm profitability in the third quantile. 

[Insert Tables 4 to 6 about here] 

In general, the results suggest that bribes have a negative effect on sales under OLS 

estimation, and on sales and productivity at the lower quantile in the quantile regression 

estimations. The quantile results reveal that inefficient firms benefit from bribes with respect 

to sales and productivity, whereas efficient firms do not. These results are consistent with 

Svensson’s (2003) finding that firms with low sales and productivity gain from bribes. 

Therefore, bribe payments benefit inefficient firms by boosting their productivity, but are a 

waste of social resources because these firms are unable to benefit from sales growth, 

productivity growth or growth in profits. 

4.1 Robustness check for endogeneity 

In order to take account of the issue of endogeneity, a 2SLS approach was adopted in the 

analysis to generate new estimates. We used tel_connect as an instrumental variable for bribes, 

treating all remaining explanatory variables as uncorrelated with the error term in Equation 

(1).v We selected tel_connect as the IV to deal with the potential presence of endogeneity in 

the independent variables owing to the potential presence of simultaneity bias, reverse causality 

and omitted variables bias, since tel_connect was expected to be correlated with bribes. The 

potential endogeneity of electricity bribery was handled through a control function approach 
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(Lee, 2007) in the quantile regression analysis. This approach used a two-step estimator. The 

first step was to estimate the residuals from a quantile regression of electricity bribery on 

telephone bribery (our instruments for electricity bribery), and the second step considered a 

quantile regression of firms’ performance on covariates and a third-order polynomial of the 

residuals estimated from the first step. Standard errors were obtained by bootstrapping this 

procedure with 500 replications. Table 7 illustrates the new estimates. It can clearly be seen 

that the influence of electricity connection bribery on firms’ performance is largely robust to 

the results obtained under the OLS methodology.vi In particular, the estimated coefficient for a 

bribe to get an electricity connection is larger after considering the potential endogeneity issue 

and using telephone connection bribery as the IV. The estimated results for productivity and 

sales are reported in Tables 8 and 9, respectively. These results indicate that electricity bribery 

has a negative impact on both sales and productivity.vii 

[Insert Tables 7 to 9 about here] 

5. Conclusion 

This paper attempts to establish how the percentage of firms expected to give bribes to obtain 

electricity connections is associated with firm revenues, sales profitability and labour 

productivity. Using data obtained from the WBES, the OLS results suggest that bribes have a 

negative effect on firm sales, a negative effect on firm productivity and a positive impact on 

firm profitability, while the IV quantile regression estimates reveal that bribes given to obtain 

electricity connections have a negative effect on firm sales across all quantiles, and a negative 

effect on firm productivity. The estimates for firm profitability are not statistically significant, 

while bribes and payments have a negative effect on firm sales. However, politically-connected 

firms may obtain benefits in terms of higher influence, of relevance to productivity and profits. 

Overall, the empirical findings demonstrate that the performance of some firms that pay 

bribes to get electricity connections tends to increase, which is in line with Acemoglu and 
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Verdier’s (2000) theoretical inference. One potential task for policymakers might be to improve 

the transparency of interactions between firms and public officials, which might reduce the 

discretionary power of both firms and officials, lower preferential gains from corruption and 

decrease bribery levels. The results also have critical implications for the way in which 

institutional environments work. In particular, firms operating in ill-functioning institutional 

environments may benefit from bribes as “grease” payments or strategic investments that help 

them get around inefficient government functions or obtain certain privileges. Weakly 

formulated and enforced formal institutions also help to minimise the negative externalities 

stemming from bribery. However, the likely positive effect of firm bribery is expected to 

diminish as institutions develop better standards. Therefore, given that engaging in bribery at 

the firm level results in improved firm performance, public authorities should develop 

measures to alter not only the cost-benefit ratio confronting individual enterprises, but also 

institutional deficiencies that result in the prevalence of bribery. From the perspective of 

regulators seeking to eliminate bribery, they must increase the cost of bribing for a subset of 

firms that compete globally. Affected firms experience a competitive drawback in situations 

where bribes determine contract allocation, as reflected in a drop in regulated firms’ value 

relative to comparable unregulated firms. In addition, shareholders of unregulated firms may 

even benefit from a drop in competition for contracts that are assigned via bribe payments. In 

order to eliminate bribery altogether, it follows that anti-bribery movements need global 

support. Moreover, some regulated firms may still be incentivised to bribe if local regulation 

is insufficiently strong. To prevent this from occurring, it would seem appropriate to impose 

severe fines on firms and individuals found guilty, along with effective regulatory monitoring, 

implying high costs of being detected, which would drive firms to comply with regulation. We 

should also note that our finding that bribes increase firms’ value does not contradict the 

economics literature on corruption and welfare, since theoretical work by Beck and Maher 
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(1989) suggests that local anti-bribery regulation reduces welfare if it affects the most efficient 

firms. 

The findings carry some significant policy implications. In particular, the result could be 

useful for certain stakeholders, such as governments trying to constantly monitor officials in 

charge of these firms, to ensure that they are not extorting illegal payments from managers and 

owners. Therefore, it seems imperative that governments should constantly invest in improving 

institutional settings for eliminating corruption, although such improvements have so far been 

sluggish. Policymakers should focus on improving institutional quality by reforming laws and 

measures to detect and punish government officials. Once institutional quality increases, 

corruption should decrease. As mentioned above, another potential target for policymakers 

could be the improvement of the transparency of interactions between firms and public 

officials, leading to the reduction of the discretionary power of both firms and officials, 

lowering the preferential gains from corruption, and, thus, decreasing both the means and 

dispersion of bribery. Last, but not least, it is also up to the firms to develop their own solid 

integrity frameworks and stringent compliance systems, which could mitigate their exposure 

to corruption, and thereby, avoid the costs associated with bribe payments. In that sense, the 

establishment of stronger corporate governance mechanisms is also expected to be beneficial 

to firms in more corrupt markets; in cases where the external business environment is weak, 

internal governance mechanisms can definitely help ensure that firm and shareholder resources 

are protected. 

This paper has some limitations that offer opportunities for future study. First, the most 

important limitation lies in the fact that there is lack of accurately measured corruption-related 

datasets. Given that corruption is an illegal and secretive activity, it is hard to obtain proper 

datasets regarding firms’ corrupt activities for empirical research. Second, the study could have 

used alternative methods to confirm the empirical findings by explicitly considering the 



 

 

21 

presence of unobservable factors and other econometric issues. Moreover, it could have applied 

the methodology employed in this study to check out whether similar results could be obtained 

in firms coming from different industrial sectors. 

Future research can focus on other forms of corruption and their impact on society, not 

limited to firms’ performance. Our research is limited by data availability, as it is difficult to 

observe firm-level bribes in different countries. In addition, this research is limited to looking 

at firms’ use of bribery to obtain electricity connections, which may cause selection biases.  
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Table 1. Summary statistics  

Variable         Obs Mean Std. Dev. Min Max  

Ln(Sales) 65,400 16.80289 3.075847 0 35.53203  

ln(Productivity) 65,373 13.55659 2.699894 -3.401197 29.00157  

ln(Profit) 7,647 15.47182 3.241698 3.526361 33.33773  

Size 65,439 110.6632 521.0664 0 64500  

Manu 65,456 0.496135 0.499989 0 1  

legalfair 65,456 2.228642 0.985838 1 4  

gdpg 65,456 8.818523 0.873832 6.216836 10.38871  

Comin 54,628 0.536392 0.498679 0 1  

State 65,449 0.66713 6.376654 0 100  

Owner 56,905 75.386 27.11364 0 100  

Manage 65,443 17.19721 11.13498 0 231  

Bribe 11,359 0.158641 0.365357 0 1 
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Table 2. Estimates of firm performance: sales revenues 

Dependent Variable: Ln(Sales) (1) (2) (3) (4) 

Size 0.00128*** 0.00123*** 0.00102*** 0.000916*** 

 (0.000305) (0.000293) (0.000274) (0.000120) 

Manu 0.416*** 0.302*** 0.364*** 0.145*** 

 (0.0247) (0.0231) (0.0258) (0.0534) 

legalfair  0.0419*** 0.0484*** -0.0144 

  (0.00899) (0.0106) (0.0270) 

lngdp  0.689*** 0.564*** 0.667*** 

  (0.0101) (0.0115) (0.0307) 

Comin   -0.236*** -0.190*** 

   (0.0211) (0.0536) 

State   0.00817*** 0.0138** 

   (0.00175) (0.00630) 

Owner   -0.0125*** -0.0137*** 

   (0.000463) (0.00101) 

Manage   0.0201*** 0.0369*** 

   (0.000999) (0.00238) 

Bribe    -0.624*** 

    (0.0753) 

Constant 12.67*** 7.089*** 9.019*** 8.631*** 

 (0.0273) (0.0763) (0.102) (0.279) 

     

Observations 65,575 65,575 46,204 7,939 

R-squared 0.082 0.167 0.184 0.268 

Notes: robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 
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Table 3. Estimates of firm performance: labour productivity and profit 

                   Labour Productivity             Profit 

Size 7.32e-05*** 0.00238** 

 (2.03e-05) (0.00108) 

Manu -0.118*** 3.975*** 

 (0.0419) (0.545) 

legalfair -0.00350 0.311 

 (0.0217) (0.211) 

lngdp 0.422*** 0.157 

 (0.0248) (0.171) 

Comin -0.0379 0.304 

 (0.0419) (0.389) 

State -0.00124 0.0849*** 

 (0.00575) (0.00995) 

Owner -0.00550*** -0.0278*** 

 (0.000806) (0.00784) 

Manage 0.0170*** -0.00167 

 (0.00184) (0.0172) 

Bribe -0.436*** 0.246 

 (0.0622) (0.599) 

Constant 6.890*** 9.359*** 

 (0.228) (1.613) 

   

Observations 7,939 344 

R-squared 0.101 0.253 

Notes: robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 
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Table 4. Quantile estimates of firm performance: sales revenues 

 (1) (2) (3) (4) 

 10% 50% 70% 95% 

Size 0.00104*** 0.00206*** 0.00304*** 0.00266*** 

     

Manu 0.0925 -0.00455 0.0169 0.0865 

     

legalfair -0.0749* -0.039 0.0087 0.153* 

     

lngdp 0.876*** 0.849*** 0.684*** 0.0309 

     

Comin -0.175* -0.245*** -0.286*** -0.174 

     

State 0.0132* 0.0131* 0.0085 0.0325* 

     

Owner -0.0167*** -0.0138*** -0.0102*** -0.000119 

     

Manage 0.0378*** 0.0397*** 0.0274*** 0.0141* 

     

Bribe -0.605*** -0.549*** -0.546*** -0.646** 

     

Constant 5.787*** 6.974*** 9.426*** 16.06*** 

     

Observations 7939 7939 7939 7939 

Notes: robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 
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Table 5. Quantile estimates of firm performance: productivity 

 (1) (2) (3) (4) 

  10% 50% 70% 95% 

Size 0.000109*** 0.000117*** 0.0000703* -0.0000355 

     

Manu -0.0927* -0.213*** -0.271*** -0.173 

     

legalfair -0.0669** -0.0397* 0.00668 0.201* 

     

lngdp 0.730*** 0.650*** 0.460*** -0.200* 

     

Comin -0.0336 -0.0691 -0.202*** -0.117 

     

State 0.0013 -0.00593 0.00442 0.017 

     

Owner -0.00669*** -0.00480*** -0.00456*** -0.00106 

     

Manage 0.0188*** 0.0177*** 0.0161*** 0.00185 

     

Bribe -0.377*** -0.434*** -0.365*** -0.648** 

     

Constant 3.569*** 5.014*** 7.537*** 14.40*** 

     

Observations 7939 7939 7939 7939 

Notes: robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 
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Table 6.  Quantile estimates of firm performance: profit 

 (1) (2) (3) (4) 

  10% 50% 70% 95% 

Size 0.00114* 0.00394*** 0.00517*** 0.00788*** 

     

Manu 1.220* 1.998** 7.276*** 9.356*** 

     

legalfair -0.0325 0.222 0.441 0.317 

     

lngdp 1.043*** 0.731*** -1.277*** -2.261*** 

     

Comin 0.105 0.0712 -0.298 -0.404 

     

State 0.129** 0.0964 0.00796 -0.00861 

     

Owner -0.0147* -0.0160* -0.0328 -0.0157 

     

Manage 0.00042 -0.00788 0.00162 0.0312 

     

Bribe -0.107 0.241 -0.524 0.719 

     

Constant 2.402 5.123** 20.53*** 26.96*** 

     

Observations 344 344 344 344 

Notes: robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 
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Table 7. Two-stage least squares estimations for firm performance 

  (1) (2) (3) 

Variables Ln(Sales) ln(Productivity) ln(Profit) 

     

Bribe -1.172*** -0.602*** -0.174 

 (0.278) (0.212) (1.678) 

Size 0.000714*** 5.28e-05* 0.00210*** 

 (3.63e-05) (2.77e-05) (0.000654) 

Manu 0.0309 -0.128** 3.959*** 

 (0.0834) (0.0637) (1.012) 

legalfair -0.0261 -0.0154 0.536* 

 (0.0415) (0.0316) (0.298) 

lngdp 0.662*** 0.360*** -0.197 

 (0.0505) (0.0385) (0.286) 

Comin -0.141* -0.0275 0.951 

 (0.0852) (0.0650) (0.587) 

State 0.0286*** 0.0111* 0.0814 

 (0.00806) (0.00615) (0.0499) 

Owner -0.00997*** -0.00366*** -0.0257** 

 (0.00156) (0.00119) (0.0104) 

Manage 0.0265*** 0.00780*** -0.0123 

 (0.00372) (0.00284) (0.0264) 

Constant 9.085*** 7.633*** 11.71*** 

 (0.472) (0.360) (2.758) 

    

Observations 3,220 3,220 173 

R-squared 0.232 0.054 0.234 

Notes: robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. 
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Table 8. Quantile instrumental variable regression: productivity 

  20% 25% 50% 70% 75% 80% 85% 90% 

Bribe          

 Estimated coefficient -0.9737 -0.9778 -0.6828 -0.363 -0.4477979 -0.5084 -0.4685 -0.5431831 

 Mean -0.8916 -0.9148 -0.6712 -0.4614 -0.4794267 -0.4518 -0.4711 -0.4163302 

 Lower confidence limit -1.528 -1.4582 -1.1485 -1.1278 -1.018436 -0.9166 -1.0345 -1.091072 

 Upper confidence limit -0.3176 -0.3876 -0.2436 -0.0997 0.0744515 0.18365 0.28328 0.9543255 

Size                     

 Estimated coefficient 8.5E-05 7.9E-05 5.6E-05 3.7E-05 0.0000278 2E-05 1.2E-05 -2.48E-06 

 Mean 7.7E-05 8.1E-05 6.8E-05 3.3E-05 0.0000246 1.8E-05 5.57E-06 -0.0000124 

 Lower confidence limit -2E-05 5.9E-05 5E-05 7.72E-06 -3.40E-06 -2E-05 -3E-05 -0.000041 

 Upper confidence limit 0.00013 0.00012 0.00011 6.9E-05 0.0000511 5.8E-05 2.4E-05 6.06E-06 

Manu                     

 Estimated coefficient -0.0777 -0.1023 -0.2098 -0.3444 -0.3370269 -0.2662 -0.3054 -0.1535267 

 Mean -0.081 -0.1138 -0.2199 -0.3349 -0.3196794 -0.2924 -0.2928 -0.1578828 

 Lower confidence limit -0.2665 -0.2409 -0.3415 -0.4657 -0.4441396 -0.4396 -0.4049 -0.3511012 

 Upper confidence limit 0.13877 0.08632 -0.1187 -0.1883 -0.1900796 -0.1726 -0.1598 0.0363814 

legalfair                     

 Estimated coefficient -0.0666 -0.0512 -0.0578 -0.0399 -0.0134734 -0.0218 -0.0179 -0.0034924 

 Mean -0.0728 -0.0556 -0.0515 -0.0267 -0.0197458 -0.0183 -0.0221 0.002298 

 Lower confidence limit -0.3312 -0.1154 -0.1029 -0.0973 -0.0993358 -0.0818 -0.1012 -0.0845393 

 Upper confidence limit -0.0076 0.00899 0.01835 0.07876 0.0400313 0.05682 0.04746 0.1311445 

lngdp                     

 Estimated coefficient 0.74304 0.72182 0.65067 0.50913 0.4463335 0.38884 0.28195 0.0351323 

 Mean 0.74286 0.72061 0.64086 0.48572 0.4353135 0.38743 0.26708 0.0466316 

 Lower confidence limit 0.58679 0.62346 0.56035 0.404 0.3446706 0.28046 0.16793 -0.1032466 

 Upper confidence limit 0.95024 0.80759 0.71824 0.5713 0.5348677 0.47503 0.39283 0.2068798 

Comin          

 Estimated coefficient 0.01909 0.0049 -0.1278 -0.2004 -0.1618709 -0.1598 -0.1392 -0.1540402 

 Mean 0.06209 0.0142 -0.109 -0.1954 -0.1761123 -0.1743 -0.1617 -0.1439486 

 Lower confidence limit -0.1567 -0.1331 -0.227 -0.3586 -0.3459623 -0.3113 -0.3014 -0.3008368 
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 Upper confidence limit 0.67468 0.19222 0.05015 -0.0421 -0.0510787 -0.0396 -0.0188 0.0287577 

State                     

 Estimated coefficient 0.00587 0.00308 -0.0009 0.00569 0.0084785 0.01774 0.01425 0.0318326 

 Mean 0.00602 0.00379 0.0034 0.0086 0.0105621 0.01303 0.01965 0.0228956 

 Lower confidence limit -0.0026 -0.0007 -0.0085 -0.0077 -0.0091644 -0.0108 -0.0127 -0.0153428 

 Upper confidence limit 0.02316 0.01553 0.03708 0.0344 0.0514899 0.04866 0.08108 0.0728564 

Owner                     

 Estimated coefficient -0.0044 -0.0033 -0.0029 -0.0024 -0.0019269 -0.0014 -0.0011 0.0013663 

 Mean -0.0042 -0.0033 -0.0027 -0.0022 -0.002117 -0.0014 -0.0009 0.0007693 

 Lower confidence limit -0.007 -0.006 -0.0049 -0.0049 -0.0047026 -0.0034 -0.0032 -0.0019826 

 Upper confidence limit -0.002 -0.0008 -0.0005 -0.0005 0.0013834 0.00104 0.00163 0.0035144 

Manage                     

 Estimated coefficient 0.01107 0.01252 0.01107 0.00829 0.0057555 0.00459 0.00173 -0.0030581 

 Mean 0.01055 0.01187 0.01107 0.00801 0.0056095 0.00424 0.00129 -0.0027101 

 Lower confidence limit -0.0152 0.00346 0.00626 0.00171 0.0008447 -0.0013 -0.0048 -0.0103945 

 Upper confidence limit 0.02108 0.0184 0.01531 0.01232 0.0128874 0.00864 0.00659 0.0046309 

Constant                     

 Estimated coefficient 3.37395 3.6591 5.2097 7.1349 7.820514 8.47838 9.68035 12.0085 

 Mean 3.34088 3.68094 5.25617 7.29696 7.939546 8.50265 9.82539 11.93818 

 Lower confidence limit 1.00091 2.92852 4.59202 6.6567 7.048733 7.77917 8.67314 10.37785 

  Upper confidence limit 4.82178 4.49395 5.94943 8.12084 8.65267 9.25729 10.8534 13.68492 

Note: the significance level of the confidence interval is set to 95%. 
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Table 9. Quantile instrumental variable regression: sales 

  20% 25% 50% 70% 75% 80% 85% 90% 

Bribe          

 Estimated coefficient -1.39304 -1.31873 -0.87142 -0.77981 -0.70604 -0.60379 -0.45103 -0.48755 

 Mean -1.36026 -1.49222 -1.14141 -0.79546 -0.73456 -0.79686 -0.54302 -0.55211 

 Lower confidence limit -1.91816 -3.79206 -1.64329 -1.87166 -1.59413 -1.7779 -1.43188 -1.2321 

 Upper confidence limit -0.63366 0.20269 -0.40154 0.62016 0.71591 0.16379 0.36061 0.38863 

Size                     

 Estimated coefficient 0.00064 0.0007 0.00143 0.00208 0.00214 0.00225 0.00233 0.00237 

 Mean 0.00066 0.00076 0.00147 0.00199 0.00215 0.00222 0.00225 0.00228 

 Lower confidence limit 0.00041 0.00046 0.00112 -0.00017 0.00159 0.0016 0.00145 0.00166 

 Upper confidence limit 0.00105 0.00128 0.00218 0.00272 0.00294 0.00288 0.00277 0.00297 

Manu                     

 Estimated coefficient -0.23122 -0.28249 -0.02659 -0.03176 -0.09285 -0.09468 -0.14558 0.00204 

 Mean -0.19214 -0.19171 -0.09382 -0.01404 -0.07817 -0.09449 -0.13787 -0.0178 

 Lower confidence limit -0.40421 -0.45874 -0.28174 -0.17158 -0.46957 -0.24333 -0.30909 -0.23897 

 Upper confidence limit ####### 0.56866 0.1959 0.36229 0.10912 0.10085 0.07692 0.17889 

legalfair                     

 Estimated coefficient -0.06834 -0.05818 -0.00073 -0.03596 -0.03065 -0.01981 0.0153 0.05851 

 Mean -0.08898 -0.07137 -0.00064 -0.03666 -0.02457 0.00554 0.01123 0.04227 

 Lower confidence limit -0.1766 -0.21906 -0.10911 -0.16086 -0.14423 -0.10673 -0.07461 -0.07134 

 Upper confidence limit 0.02914 0.05094 0.11127 0.07622 0.10679 0.18606 0.13171 0.16964 

lngdp                     

 Estimated coefficient 0.89397 0.92113 0.91384 0.72157 0.73722 0.63017 0.46844 0.29227 

 Mean 0.87819 0.88253 0.86271 0.74519 0.71411 0.60416 0.45835 0.2586 

 Lower confidence limit 0.70923 0.71792 0.71744 0.59673 0.52616 0.38851 -0.01594 0.03974 

 Upper confidence limit 0.99208 1.17126 1.03692 0.98525 0.84456 0.76189 0.62723 0.44968 

Comin          

 Estimated coefficient -0.00122 -0.09034 -0.18366 -0.26112 -0.29681 -0.27134 -0.20236 -0.17785 

 Mean -0.00363 -0.06011 -0.21507 -0.27935 -0.30509 -0.24184 -0.26255 -0.2105 

 Lower confidence limit -0.23829 -0.49613 -0.48703 -0.71939 -0.69894 -0.44798 -0.68991 -0.62174 
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 Upper confidence limit 0.20693 0.22876 0.01977 -0.06604 -0.098 -0.03428 -0.04273 0.01453 

State                     

 Estimated coefficient 0.02789 0.038 0.01795 0.01071 0.0071 0.01256 0.00659 0.04752 

 Mean 0.03369 0.03333 0.01717 0.01352 0.01288 0.01537 0.01602 0.02335 

 Lower confidence limit 0.00017 0.01809 0.00766 -0.00516 -0.01074 -0.017 -0.02048 -0.01778 

 Upper confidence limit 0.04831 0.0538 0.02742 0.06805 0.06705 0.06385 0.07454 0.0666 

Owner                     

 Estimated coefficient -0.01329 -0.01279 -0.00982 -0.006 -0.00514 -0.00355 -0.00323 -0.00147 

 Mean -0.01349 -0.01182 -0.00947 -0.00591 -0.00507 -0.0037 -0.00342 -0.00143 

 Lower confidence limit -0.01989 -0.01775 -0.01301 -0.01179 -0.0083 -0.00695 -0.00836 -0.00564 

 Upper confidence limit -0.01007 0.0006 -0.00537 -0.00246 -0.00047 5.3E-05 0.00011 0.00252 

Manage                     

 Estimated coefficient 0.03717 0.03578 0.03082 0.02066 0.01443 0.01125 0.00579 0.00196 

 Mean 0.03686 0.03473 0.03362 0.01995 0.01551 0.01127 0.00574 0.00137 

 Lower confidence limit 0.02789 0.02144 0.02234 0.00192 0.00828 0.00456 -0.00099 -0.01246 

 Upper confidence limit 0.04811 0.04762 0.04138 0.03065 0.02406 0.02425 0.01389 0.01069 

Constant                     

 Estimated coefficient 5.50154 5.63519 6.62142 9.22789 9.44194 10.5245 12.1819 13.861 

 Mean 5.68048 5.90354 7.09114 9.06778 9.6048 10.7073 12.3747 14.2579 

 Lower confidence limit 4.50846 2.99431 5.82622 5.80534 8.49399 9.51228 10.5193 12.3404 

  Upper confidence limit 7.44358 7.80509 8.69774 10.4281 11.1452 12.7761 17.7567 16.5137 

Note:  The significance level of confidence interval is set to 95%. 
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Notes 

 

i Numbers of firms in the dataset are 12,258, 5,121, 2,419, 12,157, 11,021, 1,821, 2,668, 9,640, 

8,390 and 154 for each year from 2006 to 2015 respectively. 

ii This measure was drawn from Item H7A of the survey: “The court system is fair, impartial 

and uncorrupted.” Available responses were: 1 strongly disagree, 2 tend to disagree, 3 tend to 

agree and 4 strongly agree. 

iii Firm size = L1 + L6. Manufacturing industry: Item a4a. GDP per capita was obtained from 

the World Bank indicators databank (https://data.worldbank.org/indicator). Competition from 

informal competition: Item E11. State ownership: Item B2C. Ownership concentration: Item 

B3. Managerial experience: Item B7. Informal gift or payment for electricity connection: Item 

C5. 

iv We used the Huber-White sandwich estimator for the variance-covariance matrix, which is 

robust to some types of potential misspecification. The use of robust standard errors addresses 

the problem of errors that are not independent and identically distributed, and will not change 

the coefficient estimates provided by OLS, but will change the standard errors and significance 

tests. In testing for the potential issue of multicollinearity, the average variance inflation factor 

was 1.05, indicating that multicollinearity was not an issue. 

v The tel_connect variable refers to question C.21 in the survey: “Reference to that application 

for a telephone connection, was an informal gift or payment expected or requested?” 

vi The effect of bribery on profit now becomes negative, but is not statistically significant. 

vii We had insufficient observations to perform the IV quantile estimation for profits. 


