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Abstract

This paper presents evidence on the impact of credit constraints on firm innovation. To identify

this impact we combine data on the innovation activity of over 4,200 Russian firms; data on

these firms’ demand for and access to credit (including the lender identity); and data on the

geographical location of 45,000 bank branches across Russia. We find that firms are less credit

constrained in more concentrated credit markets where foreign banks have a higher market

share. We then show that such reduced credit constraints translate into more firm innovation at

both the extensive and intensive margins. These findings suggest that banks can play a crucial

role in stimulating technological progress in developing countries.
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1 Introduction

While innovation is an important determinant of factor productivity and economic growth across

the world (Romer, 1990 and Aghion and Howitt, 1992) it manifests itself in two very different

guises. In countries close to the technological frontier, innovation typically entails research and

development (R&D) and the invention and subsequent patenting of new products and technologies.

In contrast, in less-advanced economies innovation mostly involves imitation whereby firms adopt

existing products and technologies and adapt them to local circumstances (Grossman and Helpman,

1991; Acemoglu, Aghion, and Zilibotti, 2006). Innovation is then more about catching up to the

technological frontier than about pushing that frontier itself.

Imitating inventions from elsewhere and integrating them into local production structures is

not a costless form of innovation. Estimates for the manufacturing sector, the focus of this paper,

even suggest that imitation can cost as much as two-thirds of the costs of the original invention

(Mansfield, Schwartz, and Wagner, 1981). Both inventors and imitators may therefore need external

funding in order to invest in innovation.

Against this background, we analyze for a large sample of Russian firms whether access to

bank credit facilitates innovation and, if so, which types of innovation benefit most. Russia is a

particularly interesting setting to explore this question because as in other large emerging markets

such as India and China privately-owned firms remain plagued by credit constraints (EBRD, 2013)

and at the same time display little technological adoption.1 Our paper attempts to answer to what

extent this second characteristic can be explained by the first.

To identify the impact of access to bank credit on firm innovation, we combine regionally

representative data on the innovation activity of over 4,200 Russian firms with detailed information

on these firms’ demand for and access to credit. We also know the geographical location of each

firm and, for those that borrow, the identity of their main bank. We merge these firm data with

newly-collected information on the location of more than 45,000 bank branches across Russia.

We exploit this rich dataset in three consecutive steps. First, we use local variation in the

structure of credit markets to explain differences across firms in their ability to access credit. In a

second step, we use this differential access to credit induced by local banking conditions to explain

firm innovation at the extensive and intensive margins. Lastly, we analyze whether the identity of

the lender impacts firm innovation over and above the liquidity effect of access to credit.

To preview our results, we find that especially small and opaque firms are less credit constrained

in more concentrated credit markets where foreign banks have a higher market share. We then show

that such reduced credit constraints translate into more firm innovation at both the extensive and

intensive margins but not into more R&D. These findings suggest that banks can play a crucial

role in stimulating factor productivity in developing countries by enabling firms to upgrade their

products and processes, even if bank credit does not allow firms to push the technological frontier

itself.

This paper traces the causal chain from local credit market conditions to firm-level access to

1 According to the World Economic Forum’s Global Competitiveness Report (2013-2014) Russia ranks 126th out of
148 countries in terms of firm-level technology absorption.
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credit and, ultimately, these firms’ innovation activity. Whereas previous papers provided convinc-

ing evidence on certain elements of this chain, we are to the best of our knowledge the first

to combine these elements within an integrated empirical framework. We also exploit firm-level

information on a large number of innovation dimensions which allows for a richer analysis of the

specific margins along which access to credit can (and cannot) impact firm innovation. This is

particularly valuable in a setting where innovation may be as much about imitation as it is about

invention. In all, our analysis allows us to contribute to and to connect three main strands of

the literature.

First, a small yet burgeoning literature investigates the relationship between the structure of

local banking markets and firm innovation an important open research question (Chemmanur

and Fulghieri, 2014). A number of contributions find evidence for a positive impact of inter-

state banking deregulation in the U.S. on the number of patents subsequently filed in these states

(Amore, Schneider and Žaldokas, 2013; Chava, Oettl, Subramanian and Subramanian, 2013; and

Cornaggia, Mao, Tian and Wolfe, 2014). This may reflect a decrease in banks’ market power that

benefited young and private firms in particular.2 In a similar vein, Benfratello, Schiantarelli and

Sembenelli (2008) show that a higher local branch density has a positive impact on the propensity

of Italian firms to innovate. This effect is stronger for smaller firms in sectors that depend more on

external finance. Yet, Alessandrini, Presbitero and Zazzaro (2010), also for Italy, find that lender

concentration has a positive effect on innovation by small firms.

Most of these papers do not observe the intermediate impact of deregulation on the local banking

structure or on firms’ access to credit; instead they assume that a positive link between deregulation

and innovation occurs through this channel. While that seems likely, this reasoning conflicts with

evidence from Zarutski (2006) who shows that inter-state bank deregulation and the associated

increase in credit-market competition meant that young and opaque firms became more credit

constrained. This puzzle highlights the need for comprehensive data on the linkages between local

banking structure, access to credit, and innovation. We collect and analyze such data and in doing

so reduce endogeneity concerns compared to a “reduced-form” approach that directly links banking

sector characteristics to innovation.

Second, we contribute to the more extensive literature on the impact of bank competition on

firms’ access to credit. This literature has long been characterized by two opposing views. On the

one hand, there is theory (Pagano, 1993) and evidence (Jayaratne and Strahan, 1996) to suggest

that bank competition alleviates credit constraints as more loans become available at better terms.

However, other contributions suggest that less bank competition may benefit firms, especially more

opaque ones, as market power allows banks to forge long-term lending relationships (Berger and

Udell, 1995; Ongena and Smith, 2001; Petersen and Rajan, 1994). Petersen and Rajan (1995) show

theoretically how in a concentrated banking market lenders subsidize early loans by extracting rents

from later ones. They can only do so if firms can commit not to leave the bank and this may be

difficult in competitive markets.

A number of papers attempt to reconcile both views. Bonacorsi di Patti and Dell’Ariccia (2004)

2 Chava et al. (2013) also show that intra-state banking deregulation likely increased the local market power of banks
and therefore reduced innovation by young firms.
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show that while bank market power boosts firm creation in Italy, in particular in opaque industries,

after some optimum additional market power negatively impacts firm creation. Likewise, Cetorelli

and Gambera (2001) use a cross-country dataset to show that bank concentration promotes the

growth of sectors that depend on external finance. Yet, overall they find a negative association

between bank concentration and economic growth. We analyze this issue in the context of Russia,

a large country characterized by substantial cross-locality variation in credit markets.

Finally, our paper contributes to the literature on bank debt as a possible funding source for

firm innovation. A first set of papers takes a rather pessimistic view in this regard as they stress the

uncertain nature of innovation, in particular R&D. This may make banks less suitable financiers

for three reasons. First, the assets associated with innovation are often intangible, firm-specific

and inherently linked to human capital (Hall and Lerner, 2010). They are therefore difficult to

redeploy elsewhere and hence to collateralize (Carpenter and Petersen, 2002). Second, at least

initially, innovative firms tend to generate limited and unstable cash flows (Brown, Martinsson, and

Petersen, 2012). Third, banks may have limited skills to assess technologies at the early stages of

adoption (Ueda, forthcoming). “Technologically conservative” banks may also be unwilling to fund

new technologies that may erode the value of collateral associated with widely applied technologies

(Minetti, 2011). For these reasons the (local) presence of banks may not matter much for firms’

ability to innovate. In line with this, Hsu, Tian, and Xu (2014) show for a cross-country dataset

that industries that depend on external finance and are high-tech intensive are less (more) likely to

file patents in countries with better developed credit (equity) markets.

Other contributions are more positive about the role that banks can play in funding innovation

as they stress banks’ ability to overcome agency problems by building relationships with borrowers

(Rajan and Zingales, 2001).3 For instance, De la Fuente and Marin (1996) show in an endogenous

growth model how bank monitoring reduces moral hazard among entrepreneurs, thus allowing for

the development of new product types. Empirically, Herrera and Minetti (2007) show for the case

of Italy that longer bank-firm relationships are associated with more firm innovation.4 Ayyagari,

Demirguc-Kunt, and Maksimovic (2011) investigate the correlation between the use of bank credit

and innovation in a firm-level dataset across 47 developing countries. They find that the use of

external finance is related to more firm innovation.5 Our comprehensive data on firm innovation

allow us to assess what types of innovation are more or less amenable to bank funding.

Finally, our data and empirical approach also allow us to build on Gorodnichenko and Schnitzer

(2013), who use data from earlier surveys to show how self-reported credit constraints partly ex-

plain the cross-firm variation in innovation activity. Our paper differs in three main ways. Most

importantly, by merging our firm data with data on bank branch locations, we can use variation in

3 Both strands agree that firms prefer internal funds over any form of outside finance when funding innovation (see
also Himmelberg and Peterson, 1994 and Bhattacharya and Ritter, 1983). The difference is that the second strand
argues there is a full pecking order in which firms prefer debt over external equity and internal equity over debt.
The first strand instead regards issuing new shares as the only remaining funding option for innovation when a firm
runs out of (cheaper) internal cash flow (Brown, Fazzari, and Petersen, 2009).

4 Unlike us, however, these authors neither have information on the identity of the lender nor on the composition of
the local banking market that surrounds each firm.

5 The authors explicitly do not address endogeneity concerns. Moreover, they take the actual use of external funding
as a proxy for (the absence of) credit constraints. This is an imperfect measure as firms without a bank loan may
either not need one or need one but be credit constrained.
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the firm environment to instrument access to credit (rather than use firm-level instruments which

may be partly endogenous). Indeed, an important part of our analysis is to explain why some firms

are more credit constrained than others. The local nature of small-business lending see Petersen

and Rajan (2002); Guiso, Sapienza and Zingales (2014); and Butler and Cornaggia (2011) plays

a central role in our identification. Second, our data provide us with information on the lender

identity, a key element of our empirical analysis. Third, we construct objective measures of credit

constraints, as a firm’s subjective rating of credit constraints may be confounded by unobservable

firm characteristics and thus be endogenous (Carlin, Schaffer, and Seabright, 2010).

We proceed as follows. Section 2 describes our data in more detail after which Section 3 explains

our empirical methodology and identification strategy. Section 4 then gives our main results, which

we subject to various robustness tests in Section 5. We conclude in Section 6.

2 Data

To assess the impact of the local banking environment on firms’ access to credit and subsequent

innovation, our identification strategy outlined in more detail in Section 3 requires a complete

picture of the banking-innovation nexus at the firm level. This includes information on individual

firms’ innovation activities, the credit constraints experienced by these firms, the lender identity

for those that borrow, and the banking landscape surrounding the firm. To this end we merge two

new micro datasets.

2.1 Firm-level data

Our firm-level data come from the 5th round of the Business Environment and Enterprise Perfor-

mance Survey (BEEPS V). This survey was conducted across Russia by the European Bank for

Reconstruction and Development (EBRD) and the World Bank in 2011-12. Face-to-face interviews

were held with the owners and/or managers of 4,220 firms.6 An important improvement over ear-

lier rounds is that BEEPS V provides a comprehensive coverage of Russia and thus guarantees

cross-regional comparability.7

2.1.1 Firm innovation

What is particularly interesting for our purpose is that the BEEPS V survey for the first time

included an Innovation Module that elicited detailed information about firms’ innovation activity.

6 Our sample size is 3,849 as we exclude 38 firms that did not know their loan status, 37 firms that had a loan from
an unknown source, and 296 firms that had applied for a loan but whose loan application was yet to be finalized or
who had withdrawn their loan application. All of our results are robust to the inclusion of these firms, the results
of which are available upon request.

7 The BEEPS V sample framework consists of non-agricultural firms with at least five employees (state entities are
excluded). Random sampling with three levels of stratification ensures representativeness across industry, firm size
and region. Stratification allows us to use sector fixed effects in all estimations.
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All questions in this module comply with the OECD guidelines for collecting technological innova-

tion data as laid down in the 3rd edition of the so-called Oslo Manual. Firm managers were asked

whether they introduced new or significantly improved products or services; production methods;

organizational practices or structures; marketing methods; and conducted R&D during the past

three years. It was made clear that “new” meant new to the firm but not necessarily new to the

Russian or local market. Innovations could thus originally have been developed by other firms

and subsequently adopted by the respondent firm. Hence our data capture R&D and original

innovations as well as imitation and adoption.

The interviewers elicited and noted down detailed information about the main innovation in

each category but were instructed to avoid opining about whether or not a product or process was

indeed innovative. We carefully checked each of these verbatim innovation descriptions to ensure

that only true innovations those in line with the OECD guidelines were considered.8 For each

innovation we also know whether it was not only new to the firm but also to the local market, to

Russia, and/or to the international market.

Using these data we construct a number of firm-level innovation measures which are defined in

Appendix Table A1 and summarized in Table 1 below. The average Russian firm had introduced

0.77 innovations in the last three years (Aggregate innovation) with 42 (27) percent of the firms

mentioning that they had introduced at least one (two) innovation(s). The existing literature has

often worked with a definition of Core innovation that only takes product and process innovations

into account. We follow the literature in this regard as core innovation is arguably most affected by

credit constraints. Only 13 percent of all firms report a Product innovation and 14 percent a Process

innovation. The latter category includes for instance new or significantly improved production or

logistics methods.9

Organization innovation and Marketing innovation were most prevalent, with on average 24 and

27 percent of firms engaged in these forms of innovation, respectively. Organizational innovation

includes improvements such as new knowledge management and supply-chain management systems

as well as significant improvements in quality control. Marketing innovation relates to new methods

of advertising or product promotion as well as new pricing strategies. Finally, only 11 percent of

all sampled Russian firms were engaged in some form of R&D.

[Insert Table 1 here]

8 For instance, product customization is not product innovation unless new characteristics are introduced that differ
significantly from existing products. To give one example, a firm whose main activity is interior wooden door
production said its product innovation concerned a new door model. This is a change in product design but not a
product innovation. See Schweiger and Zacchia (2014) for more details on data cleaning. In our analysis we use the
cleaned data but all of our results also hold when we use the raw data.

9 Firms tend to introduce process innovations to lower the cost of production wheras product innovations are used

to increase the price of products by improving them (Cohen and Klepper, 1996).
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2.1.2 Access to credit

Previous papers have measured credit constraints in various ways. The seminal approach by Fazzari,

Hubbard and Petersen (1988) involves estimating the sensitivity of investments to fluctuations in

internally generated cash flows. This sensitivity is higher if external capital markets are less perfect.

Detecting credit constraints in this way may nevertheless be challenging if cash flow levels and

investments are both driven by future demand. Other papers have therefore opted for analyzing

credit requests to measure credit constraints (Piga and Atzeni, 2007). This approach is useful

but may ignore the most constrained firms, namely those that are too discouraged to even apply

for credit. Finally, Hottenrott and Peters (2012) ask firms how they would spend hypothetical

cash windfalls in order to assess whether (innovative) investments are constrained by the currently

available financial resources.

In our approach to identify credit-constrained firms we first distinguish between firms with and

without a demand for credit. The former group we then split into those that applied for a loan

and those that did not apply because they thought they would be turned down. Finally, among

those that applied, we observe which firms were granted a loan and which ones were refused a loan.

We then define credit constrained firms as those that were either discouraged from applying or

were rejected when they applied (Cox and Japelli, 1993; Duca and Rosenthal, 1993). The former

category is important to capture as these non-applying firms may differ systematically from non-

applying firms that do not need a loan. Brown, Ongena, Popov and Yesin (2011) show that in

Emerging Europe the share of discouraged firms is up to twice as large as the share of firms that

applied and were then rejected.

More specifically, to construct our firm-level credit variables we follow Popov and Udell (2012)

and use BEEPS question K16: “Did the establishment apply for any loans or lines of credit in the

last fiscal year?”. For firms that answered “No”, we go to question K17, which asks: “What was the

main reason the establishment did not apply for any line of credit or loan in the last fiscal year”.

For firms that answered “Yes”, question K18a subsequently asks: “In the last fiscal year, did this

establishment apply for any new loans or new credit lines that were rejected?” We classify firms

that answered “No need for a loan” to K17 as unconstrained, while we classify firms as constrained

if they either answered “Yes” to K18a or answered “Interest rates are not favorable”; “Collateral

requirements are too high”; “Size of loan and maturity are insufficient”; or “Did not think it would

be approved” to K17.

The summary statistics in Table 1 indicate that 55 percent of all sample firms needed a loan.

Between 52 per cent (narrow definition) and 68 percent (broad definition) of these were credit

constrained.10 Just over a quarter of all firms had a loan at the time of the survey.11

10The broad definition also includes firms that were discouraged because of complex application procedures or because
informal payments were necessary. Throughout our analysis we use this broad definition of credit constraints but
our results are robust to using the narrow one (as shown in column 4 of Table 8).

11While the credit questions refer to the last year, the innovation questions refer to the last three years. In case
innovation activity would make firms more credit constrained, for instance because less internal cash flow is available,
such a positive relationship would bias our estimates upwards. Any negative causal impact of credit constraints on
innovation should therefore be considered as a lower bound on the actual causal effect (see also Gorodnichenko and
Schnitzer, 2013).
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The BEEPS V Russia is the first BEEPS survey to ask borrowing firms to disclose the name

of their lender (along with various other loan terms). For each of these lenders we established

whether it is state owned (at least 30 percent of its shares are held by municipalities or the central

government), foreign owned (at least 50 percent of share capital is held by foreigners), or in private

domestic hands (all other banks). We classified banks on the basis of information from their

websites and from Reuters. For each foreign bank, we also identify the name and country and city

of incorporation of the parent bank. Finally, we link each bank to BankScope, the global database

of banks’ financial statements provided by Bureau van Dijk. Table 1 shows that 46 per cent of all

borrowers had a loan from a state bank, 42 percent from a private domestic bank, and 12 percent

from a foreign bank.

Table 2 provides a first look at the relationship between our firm-level data on credit constraints

and innovation activity. We group firms into three categories: those with a loan (1,010 firms); those

without a loan and without a need for one (1,555 firms); and those without a loan but with an

unfulfilled demand for credit (1,284 firms). The latter group contains all credit-constrained (rejected

or discouraged) firms.

[Insert Table 2 here]

Among firms that needed credit, there is a striking difference in the likelihood of innovation

activity between those that received credit (55 percent implemented at least one innovation) and

those that did not (41 percent). A formal two-sample t-test of the difference in means reveals a

statistically significant difference at the 1 percent level. This large difference is also economically

significant and it provides support to the idea that access to bank loans stimulates firm innovation.

The lowest innovation probability (36 percent) occurs among firms that did not demand a loan,

most likely because their lack of interest in borrowing coindices with a lack of innovative capacity.

Credit status also impacts the extent of innovation. Table 2 shows that 38 percent (21 percent)

of firms with a bank loan introduce at least two (three) innovations, compared to 25 percent (13

percent) of the firms that are credit constrained. Similarly, firms that have access to credit carry

out more innovation, as measured by our core and aggregate indices, compared with constrained

firms. All of the differences are highly significant. A clear picture emerges with regard to access

to credit and innovative activity: it is mostly those firms that apply for a loan and get one that

subsequently innovate.

We next examine whether, conditional on borrowing, bank ownership has an additional impact

on firm innovation. We find this is not the case: innovation at the extensive margin is very similar

among borrowers from private domestic banks (52.9 percent); state banks (55.9 percent); and

foreign banks (55.9 percent). There is some indication that foreign bank loans are associated with

more innovation at the intensive margin, with 43 percent of firms borrowing from a foreign bank

carrying out at least two innovations compared to 35 (40) percent of firms that have a loan from a

private domestic (state) bank. However, formal mean comparisons fail to reject the null hypothesis

of no difference in means across the different bank types (unreported).
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2.2 Geographical data on bank branches

We combine our data on firms’ credit constraints and innovation behavior with new data from the

2nd Banking Environment and Performance Survey (BEPS), conducted by the EBRD in 2012. As

part of the BEPS a team of Russian-speaking consultants collected the geo-coordinates of 45,728

branches of 853 Russian banks by culling these data from banks’ websites and contacting banks

directly. We can now link each BEEPS firm to all the bank branches that are located in its locality

(agglomerations such as cities and towns).

This complete picture of the local banking landscape allows us to calculate a Herfindahl-

Hirschman Index (HHI) as a measure of bank concentration in each locality where at least one

BEEPS firm is based. Here we define a bank’s local market share as the percentage of the branches

it owns in the locality. We also calculate the aggregate market share of foreign banks in each of

these localities.

Figure 1 portrays the distribution of economic and banking activity in Russia. Panel (a) shows

that economic activity is concentrated in the southeastern regions, in particular in and around

Moscow. Panel (b) depicts the location of the 45,728 bank branches in our dataset. A comparison

shows that economic and banking activity are spread similarly over the country, which is reassuring.

Figure 2 represents the distribution of branches by bank ownership, with both private domestic

banks and foreign banks shown alongside the omnipresent state banks. A total of 22,903 branches

belong to state banks; 18,414 branches to domestic private banks; and 4,411 branches to foreign-

owned banks.12 According to data from the Russian Central Bank, foreign-bank penetration into

Russia is modest but increasing as the number of banks with foreign ownership went up from 130

at the end of 2000 to 244 at the end of 2012. At that point, the share of foreign-controlled banks in

total banking assets reached 17.8 per cent. Importantly, both foreign and private domestic banks

operate (almost) universally across the Russian regions although to varying degrees. We exploit

this variation in our econometric strategy which we now describe in Section 3.

[Insert Figures 1 and 2 here]

12We also know where the banks’ headquarters are located, including both the regional and global headquarters of the
foreign banks that operate in Russia. We identify 141 different headquarter cities in Russia although most banks
are headquartered in Moscow.
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3 Methodology

3.1 Empirical model and identification

Our empirical strategy consists of two main steps. First, we assess how variation in local bank

ownership and credit market competition impacts the availability of credit to firms. Second, we

analyze how access to credit, or the lack thereof, impacts the probability that a firm innovates.

Consider the empirical model:

FirmInnovationijk = α1Credit Constrainedijk + z1,ijkδ1 + ηj + uijk (1)

Credit Constrainedijk = β1Local Bankingk + z2,ijkδ2 + ηj + vijk (2)

for firm i operating in industry j and in locality k. FirmInnovationijk is either an innovation

index (Core innovation or Aggregate innovation), an innovation intensity dummy variable (At least

2 innovations or At least 3 innovations) or one of the underlying, more detailed indicators of firm

innovation. Credit Constrainedijk is a firm-specific indicator for access to credit as defined in

Section 2.1.2, while LocalBankingk are locality-specific measures of banking concentration and

ownership composition.

In the first equation, z1,ijk is a vector of observable firm-level covariates that co-determine the

probability that a firm innovates (see Section 3.2 for more details), while in the second equation z2,ijk

is a vector of observable firm-level covariates that influence whether a firm is credit constrained.

In both equations, ηj is a vector of industry fixed effects that are defined at the ISIC Rev 3.1

2-digit level. These control for unobserved industry variation and ensure that our estimates are

not confounded by attributes common to firms in the same industry. They also control for the fact

that certain industries may present firms with more innovation opportunities via intra-industry

knowledge and technology spill-overs.

We are interested in β1, which can be interpreted as the impact of local credit market conditions

on credit constraints in a specific locality, and α1, the effect of not having access to credit on the

incidence of innovation.

The model in (1)-(2) is characterized by two complications. First, Credit Constrainedijk may

be correlated with the error term in (1), uijk, if firms engaged in innovation are more likely to

run into credit constraints. Even when firms do not rely on bank loans for innovation, they may

become credit constrained if innovation reduces the amount of internal funds available for subse-

quent production. This increases the probability that the innovative firm hits a financial constraint

and the incidence of innovation can become positively correlated with the reported severity of fi-

nancial constraints.13 Second, we only observe whether a firm is credit constrained or not for a

sub-sample of the data: when a firm indicates that it needs a loan. Hence, even in the absence of

the first complication, Credit Constrainedijk is potentially correlated with uijk if the demand for

credit is systematically related to uijk. Either of these complications is enough to render Credit

13Hottenrott and Peters (2012) show that firms with a high innovative capability but low internal resources tend to
be most financially constrained.
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Constrainedijk endogenous in the empirical model.

Since we do not always observe whether a firm is credit constrained, we can neither estimate β1

in (2) with an ordinary least squares (OLS) procedure nor get a reliable estimate of α1 in (1) with

two-stage least-squares (2SLS) estimation. However, we do know the exact conditions under which

the Credit Constrainedijk variable is missing, that is when a firm does not demand a bank loan.

So we complement our empirical model with the following selection equation (Heckman, 1979):

DemandLoanijk = 1(z3,ijkδ3 + ηj + wijk > 0) (3)

where z3,ijk is a vector of covariates that determine the probability that a firm needs bank credit.

We observe the loan demand status for all firms in the sample.

With this setup, we can now follow the two-step procedure outlined in Wooldridge (2002) to

derive consistent parameter estimates for both α1 and β1. First, we obtain the inverse Mills’ ratio,

λijk, from a probit estimation of equation (3) using all available observations. Second, we use the

selected sub sample (for which we observe both FirmInnovationijk and Credit Constrainedijk)

and estimate by 2SLS:

FirmInnovationijk = α1Credit Constrainedijk + z1,ijkδ1 + γ1λijk + ηj + uijk (4)

Credit Constrainedijk = β1Local Bankingk + z2,ijkδ2 + γ2λijk + ηj + vijk (5)

where LocalBankingk is the instrumental variable in the first stage of 2SLS14, (5), and the second

stage is given by equation (4). This procedure is particularly well suited for our purposes since it

can accommodate binary endogenous variables without additional assumptions since equation (5)

is simply a linear projection for the variable Credit Constrainedijk. We test the hypothesis that

there is no selection problem, that is: Credit Constrainedijk is not endogenous, by the usual 2SLS

t-statistic on γ̂1.

Wooldridge (2002) recommends at least one instrumental variable in (5) and another exogenous

variable in (3) that determines selection. In light of this, we construct two instruments at the

locality level that capture the local banking environment. First, we construct a measure of local

banking-market concentration based on the well known Herfindahl-Hirschman Index (HHI). Let Nb

denote the total number of banks in locality k and b denote a bank. We then construct:

HHI Localityk =
Nb
∑

n=1



#branchb/
Nb
∑

n=1

#branchb





2

14 Herrera and Minetti (2007) do not find a significant impact of the local Herfindahl-Hirschman Index on firm

innovation in Italy. While the measures we construct are slightly different, their results suggest that our variables

are likely to be uncorrelated with the error term in (4) and hence satisfy the exclusion restriction.

10



The average value of the HHI, which ranges between zero and one, is 0.14 (Table 1). In line with

the literature cited in the Introduction, we are agnostic about the sign of the estimated coefficient.

On the one hand, concentrated markets may facilitate long-term lending relationships and thus

reduce credit constraints, in particular for relatively opaque firms (Alessandrini et al., 2010). On

the other hand, concentration may stifle inter-bank competition and reduce the overall supply of

credit to firms in a locality.

We also measure the composition of bank ownership in each locality by calculating the market

share of foreign banks. Let Fb denote the total number of foreign banks in locality k. We construct:

Share of foreign bank branchesk =
Fb
∑

f=1

#branchb/
Nb
∑

n=1

#branchb

Across Russia, the local market share of foreign banks ranges between zero and 26 percent

and averages 14 percent. A larger role for foreign banks in a particular locality may reduce small

firms’ access to credit if domestic banks possess a comparative advantage in reducing information

asymmetries vis-à-vis local firms (Mian, 2006). This may be because they share a common language

and culture and have a more intimate knowledge of local legal, accounting and other institutions.

It may then be easier for domestic banks to base lending decisions on the ‘soft’ information that is

available on local and smaller firms with whom they develop long-term relationships (Berger and

Udell, 1995; 2002, Petersen and Rajan, 2002). On the other hand, however, foreign banks may

successfully apply transaction technologies that use hard information, such as credit scoring, or are

collateral based to lend to SMEs (Berger and Udell, 2006; Beck, Ioannidou and Schäfer, 2012). In

that case, the local presence of foreign banks may actually benefit firms.

In order to identify the parameters in the selection equation, we include two exogenous variables

in (3) to determine whether a firm has a demand for credit or not. These are a dummy variable for

whether the firm leases fixed assets and a dummy for whether the firm receives any subsidies from

the national, regional or local government or from the European Union. A firm that leases rather

than buys fixed assets typically does so because it wants to conserve scarce working capital (the

capital-preservation motive) by not tying it up in fixed assets. Leasing activity may therefore signal

that a firm’s capital position is tight and that its demand for bank credit is relatively high. As

for subsidy use, Popov and Udell (2012) argue that firms that have applied for a subsidy will have

done so because of their need for external funding. Of the firms in our sample, 17 and 4 percent

leased assets or received subsidies, respectively (Table 1).

3.2 Control variables

We include a set of controls that the existing literature suggests determine either credit constraints

and/or firm innovation (summary statistics in Table 1). First, we use Firm size as measured by

the number of full-time employees. Larger companies benefit more from any single innovation due

to economies of scale. They also tend to be more transparent as their activities and output are

more easily verifiable to banks (Petersen and Rajan, 1994; Berger and Udell, 1998). To control
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for informational transparency more directly, we also include a dummy for whether the firm has

its annual financial statements certified by an external auditor (External audit). On average 21

percent of all firms in our sample have audited statements. We also account for the firm’s Age

as measured by the number of years since inception. Young firms tend to be less informationally

transparent than older ones due to their limited track record (Herrera and Minetti, 2007). They

often also lack the knowledge and experience necessary to innovate.

We also control for a firm’s intrinsic ability to carry out innovations. We include a dummy

variable for whether the firm has a formal training programme for its permanent employees (Train-

ing). 43 percent of all Russian firms in our sample have such a programme. Firms with access to

better technology and know-how either because they import from an external party or because

they are part of a larger (multinational) enterprise may also be more likely to engage in product

and process innovation. We therefore include a dummy variable that indicates whether the estab-

lishment uses technology licensed from a foreign-owned company (Technology license, this excludes

office software). About 7 percent of all firms have licensed such foreign technology. To account for

the intrinsic efficiency of the firm, we add a dummy that is one if the firm has an internationally

recognized quality certification such as ISO9000. About 11 percent of all firms have such a Quality

certification.

While the extant literature emphasizes the role of competition in driving the return advantage of

new technologies, the sign of the effect remains ambiguous. Innovation may decline with competition

as firms can appropriate less returns from introducing a new technology (Aghion et al., 2005). On

the other hand, competition may also drive down mark-ups and thus induce firms to adopt new

technologies. As a measure of competition, we include a dummy variable National sales for

whether the main market for the establishment’s product is national (sold mostly across Russia)

as opposed to local. Almost 30 percent of all firms indicate they produce for the national market.

Firms undertaking innovation presumably do so with an eye to expanding production and/or

increasing efficiency. The extent of innovation in particular might respond to investment oppor-

tunities available to a firm. Whereas part of this effect is already captured by our industry fixed

effects, we include two variables to control for such opportunities more precisely. First, we use a

dummy variable that is one if the firm expects its sales to increase over the next year (Expect higher

sales). The percentage optimistic firms was exactly 50 percent. Second, we include a dummy that

is one if the firm purchased any fixed assets over the past year (Purchased fixed assets, 36 percent).

Investing in equipment or buildings indicates growth opportunities and makes it also more likely

that a firm introduces one or more innovations.

4 Main results

4.1 Credit demand

We first report the results of our Heckman selection equation the first step in our analysis in

Table 3. Here the dependent variable is a dummy that is one if the firm has a demand for bank

credit and zero otherwise. The probit specification includes our two exogenous variables Leasing
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fixed assets and Received subsidies alongside our standard set of firm-level covariates. We also

include HHI Locality and Share of foreign bank branches, our two locality-level instruments that

we will use as credit-supply shifters in the next stage of our analysis. We saturate the model with

both industry fixed effects and fixed effects for Russia’s federal districts.

As expected, both Leasing fixed assets and Received subsidies are positively and significantly

correlated withe a firm’s demand for credit. Importantly, we find no relationship between our two

local bank structure variables and the demand for credit. This gives us additional confidence that

these variables are good candidates to identify shifts in the supply of credit in the next stage.

The covariates show that firms that produce for the Russian market as a whole, older firms, and

firms that provide formal training programs for their staff are all more likely to need bank credit.

This is in line with earlier findings for emerging Europe, which showed that young and small firms

tend to fund growth through internally generated cash flows, with a demand for external funds

developing at a later stage in a firm’s life (Johnson, McMillan and Woodruff, 2002).

[Insert Table 3 here]

4.2 Local credit markets and firms’ credit constraints

In Table 4 we present the first-stage of our 2SLS procedure to estimate the impact of the composition

of the local banking market on firms’ credit constraints. The dependent variable in this linear

probability model is Credit constrained, a dummy that is one if the firm reported it needs credit

but has either been rejected or was discouraged from applying for a loan. Our two main independent

variables are the credit-supply shifters HHI locality and Share of foreign bank branches. We include

these alongside our battery of standard covariates as well as district and industry fixed effects.

We note that throughout the table the first stage F-statistic is close to or above the often

used rule-of-thumb of ten, indicating that our instruments are sufficiently strong. The soundness

of our identification strategy is also grounded in the validity of the instrument set. Hansen over-

identification tests shows that the null hypothesis that our two instruments are jointly valid cannot

be rejected. Lastly, the inverse Mill’s ratio is strongly statistically significant, suggesting that

sample selection bias does play a role and that the initial Heckman selection procedure was a

necessary step in our analysis.

Column 1 shows that a higher HHI, reflecting a more concentrated local banking market, is

associated with a lower probability that a firm is credit constrained, all else equal. In terms of

economic magnitude, the coefficient for HHI locality implies that a one standard deviation in-

crease in local lender concentration reduces the probability of a firm being credit constrained by

2.5 percentage points.15 This suggests that competitive credit markets may prevent banks from

establishing long-term lending relationships that benefit firms. Indeed, if we would move a firm

15Column 2 shows that a one standard deviation increase in lender concentration reduces the probability of being
credit constrained even by 8.5 percentage points for the smallest firms in our sample. This impact gets progressively
smaller for larger firms.
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from a locality characterized by high lender competition such as central Moscow, where the HHI

is 0.04 to a city with little banking competition such as Saransk in the Volga region, where

the HHI is 0.15 then this firm would have a 3 percentage points lower probability of being credit

constrained, all else equal.

A higher proportion of foreign-owned bank branches in the firm’s locality is also associated

with less binding credit constraints. Compared to state banks and private domestic banks, foreign

banks appear to be better placed to overcome agency problems in lending to small firms in Russia.

This effect is quite substantial. The coefficient for Share of foreign bank branches implies that a one

standard deviation increase in this variable reduces the probability of a firm being credit constrained

by 5.5 percentage points. If we would move a firm from Moscow to Saransk, with a share of foreign

bank branches of 0.12 and 0.09, respectively, then this would increase the probability of being credit

constrained by 4 percentage points, all else equal.

If we take the results on the positive impact of local bank concentration on credit constraints

at face value, then this impact should be stronger for relatively opaque firms, for whom lending

relationships are most important (Bonacorsi di Patti and Dell’Ariccia, 2004). Columns 2-5 in Table

4 provide evidence based on interaction terms between the Herfindahl index and a number of firm

characteristics that supports this assertion. We find that local bank concentration reduces credit

constraints in particular for smaller firms (column 2), younger firms (column 3), firms without

a quality certification (column 4), and unaudited firms (column 5, this coefficient is imprecisely

estimated). Jointly these findings provide consistent evidence to suggest that in our setting local

credit-market concentration may alleviate credit constraints for small and opaque businesses in

particular.

We push this idea further in columns 6 and 7 of Table 4. In each column we now split our firm

sample into two industry groups and then estimate the impact of credit-market concentration on

credit constraints for each of these groups separately. In column 6 we distinguish between firms

in high-tech versus low-tech industries (see Table A1 for the exact industry classification). In our

sample about 20 (80) percent of all firms is part of a high-tech (low-tech) industry (Table 1). In

line with findings by Benfratello et al. (2008) for Italy, who use a similar industry classification,

we find that the impact of local lender concentration on credit constraints is almost twice as high

in high-tech than in low-tech industries.16 Firms in low-tech industries can get financed more

easily via arm’s length lending techniques and this type of lending tends to perform better in less

concentrated lending markets.

In column 7, we distinguish between firms in industries with a high (above median) versus low

(below median) dependence on external finance. We define external finance dependence at the 2-

16 High-tech industries are characterized by larger information asymmetries and more severe agency problems between

borrowers and lenders (Holmstrom, 1989). Adverse selection problems will be more pressing due to the inherent

riskiness of high-tech investments whereas moral hazard may loom larger because high-risk projects can be easily

substituted for low-risk ones (Brown, Martinsson, and Petersen, 2012). Because in high-tech industries collateral

is typically intangible, banks may be biased towards conservative investments and such conservatism may harm

high-tech industries to a disproportionate extent.
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digit ISIC level (Revision 3.1) by averaging for each industry the proportion of working capital that

firms in that industry financed through sources other than internal funds or retained earnings (as

reported by these firms in the BEEPS V Russia survey). As expected, we find that the impact of

lender concentration on firms’ credit constraints is more pronounced in industries that rely heavily

on external funding.

[Insert Table 4 here]

4.3 Credit constraints and firm innovation

Table 5 provides our core results: the estimates of the impact of credit constraints on firm innovation

as taken from the second stage of our 2SLS approach. Here Credit constrained is the endogenous

variable that we instrument as per column 1 of Table 4. We control for various standard innovation

determinants as well as industry and district fixed effects.

The results in column 1 indicate that credit-constrained firms are less likely to innovate at the

extensive margin. The impact of credit constraints is large. The estimates imply that a firm that

is credit constrained faces a 30 percentage points smaller probability of carrying out a product

(column 2) or process (column 3) innovation compared with a firm that is not credit constrained,

all else equal. The coefficient is somewhat less precisely estimated for process innovation. Process

innovation may be more difficult to fund with bank loans if firms worry that banks either disclose

proprietary information about new production processes to competitor firms as in Bhattacharya

and Chiesa (1995) and Yosha (1995) or use such information to hold up the firm (Rajan, 1992).

Such issues apply less to product innovation, the results of which are easily observable to buyers

and other outsiders.17

Constrained firms are also less likely to engage in more than one form of innovation (columns

6-8). Limited access to bank credit thus appears to constrain firm innovation at both the extensive

and the intensive margins. We find no statistically significant impact of credit constraints on orga-

nizational and marketing innovation (columns 4 and 5). This may be because the implementation

of these types of “soft” innovation requires less funding and is therefore less dependent on the local

availability of bank credit.

The estimated coefficients for our covariates are in line with the existing literature on the

non-financial drivers of firm innovation. The statistically strongest results indicate that innovative

activity is higher among firms that expect higher sales; have recently invested in fixed assets; operate

at the national level; have a quality certification; use technology that is licensed from a foreign-

owned company; and provide employee training. Interestingly, we find some weak evidence that

larger firms tend to innovate less. This likely reflects that many relatively large Russian enterprises

have been state owned in the past and continue to have links to state banks. Indeed, in Table 7 the

17In line with this, Herrera and Minetti (2007) show that longer bank-firm relationships in Italy result in more product
but not process innovation. Alessandrini et al. (2010) find that organizational distance within Italian banks, and
the related difficulties in relationship lending, is negatively correlated with both process and product innovation,
though the effect for product innovation is not precisely estimated.
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size effect disappears once we control for whether the firm borrowed from a state bank or a private

bank (Table 7).

[Insert Table 5 here]

4.4 Bank ownership, loan characteristics, and firm innovation

In Table 6 we now limit our sample to those firms that have a bank loan. We are interested to

find out to what extent the modalities of these loans can be explained by bank ownership and by

the level of competition in the local banking market. In columns 1-4, the dependent variable is the

nominal annual interest rate (in percent) that the firm pays on its most recent loan. In columns

5-8, the dependent variable is the (log) loan maturity. We continue to include our standard battery

of firm-level covariates as well as industry and district fixed effects.

The first four columns indicate that, when controlling for a broad set of firm characteristics,

state (foreign) banks tend to charge lower (higher) interest rates as compared to the benchmark

group of private domestic banks. Collateralized loans carry a lower interest rate, indicating that

this variable mainly picks up the ex post reduction in agency problems due to collateral rather than

the higher ex ante credit risk that made the bank request collateral in the first place.

We find strong evidence that firms pay substantially higher interest rates in more concentrated

local credit markets. This ties in with the positive impact of lender concentration on access to credit

as documented in Table 4. In line with Petersen and Rajan (1994, 1995), concentrated markets

allow local banks to build up longer-term lending relationships and thus improve access to credit.

Yet, this also gives banks market power (Degryse and Ongena, 2005) which they can use to extract

rents from captive firms that have little opportunity to switch to another bank (Boot, 2000).

In columns 2-4 we again look for heterogeneous effects by firm opacity. We find that all three

interaction terms have the expected negative sign, indicating that banks with local monopoly

power are less able to charge high interest rates to relatively transparent borrowers. However,

the coefficient is only estimated precisely for External audit (5 percent level).

Columns 5-8 show that foreign banks tend to provide firms with longer money; there exists a

strong significant relationship between foreign ownership and loan maturity.

[Insert Table 6 here]

In Table 7, we investigate whether the type of lender also has a direct impact on the ability of a

firm to innovate; that is, over and above the liquidity effect of providing a loan. Such an additional

impact could exist if either foreign or state banks were better able than private domestic banks (the

omitted bank ownership category in these regressions) to help borrowers realize their innovation

investments. Foreign banks could be particularly suited to help firms to implement innovations

that are based on imported technologies whereas state banks may play a special role as “agents”
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of the government’s pro-innovation policy. State banks may to some extent also act as “venture

capitalists in disguise” as they can take more and longer-term risk than private banks. However,

we find no strong impact of state or foreign bank ownership on firm innovation. There is some

evidence that foreign banks are more likely to stimulate marketing innovation and this effect also

drives the positive impact of foreign-bank ownership on the aggregate innovation index.

[Insert Table 7 here]

5 Robustness and extensions

In columns 1-6 of Table 8 we report the results of a number of robustness checks. In each regression

the dependent variable is our Core innovation measure. In column 1, we replace district fixed effects

with fixed effects for the 12 main Russian economic zones. In column 2, we exclude firms in Russia’s

two main urban agglomerations, Moscow and St. Petersburg, which are also the country’s financial

centres. In column 3, we replace the HHI with an alternative concentration measure, namely the

aggregate market share (in terms of number of banks) of the three largest banks in the locality.

In column 4, we replace our broad measure of credit constraints with a more narrowly defined

dependent variable. In column 5, we add three additional firm-level covariates: the number of years

that the top manager of the firm has spent in the industry (Top manager’s experience); a dummy

that indicates whether the firm is Foreign-owned or not; and the Share of temporary workers.

Lastly, in column 6 we bootstrap our standard errors. In all of these alternative specifications, we

continue to find a strong and statistically significant negative impact of credit constraints on firm

innovation.

Finally, in columns 7 and 8 we report similar regressions as before but now replace Core inno-

vation with the dependent variable R&D (column 7) or Fixed investment (column 8). We find no

impact of credit constraints on either of these dependent variables. The absence of any impact of

local credit availability on R&D is in line with evidence from Italy (Herrera and Minetti, 2007) and

the U.S. (Brown, Fazzari, and Petersen, 2009). It suggests that bank credit and debt contracts

more generally may not be suited to finance (highly risky) R&D activities (see also Hall, 2002).

The fact that we find no impact of credit constraints on fixed investment is reassuring. It indicates

that our earlier results pick up an independent effect of bank credit on innovation and not so much

an impact of bank credit on fixed-asset acquisition of which innovation may be a “side effect”.18

[Insert Table 8 here]

18Guadalupe, Kuzmina and Thomas (2012) show how Spanish firms acquired by multinationals are subsequently more
likely to both purchase new machinery and adopt new innovative methods to organize their production.

17



6 Conclusions

The Russian government, like governments in many other emerging markets, has embarked on

a large-scale program to boost innovation and to diversify the economy. President Putin has

personally endorsed a push towards innovation in ‘priority’ sectors such as nuclear, space, and

nano technology. As a result of this top-down approach, about 75 percent of all Russian R&D

is currently performed by government-owned organizations.19 Meanwhile, like in other emerging

markets, Russian firms display a very low rate of bottom-up technological adoption and innovation.

Firms also remain plagued by limited access to credit. This begs the question to what extent an

expansion in bank lending may stimulate and facilitate innovation among private sector firms and

in doing so help Russia to catch up to the technological frontier.

To identify this relationship between access to credit and innovation, we have combined three

pieces of information: data on the exact geographical location of bank branches; data on firms’

credit constraints; and data on firm innovation. This complete picture allowed us to analyze the

nexus between banking structure, access to credit, and firm innovation in a coherent empirical

framework. We find that especially small and opaque firms are less credit constrained in more

concentrated local credit markets where foreign banks have a higher market share. We then show

that such reduced credit constraints translate into more firm innovation at both the extensive and

intensive margins but not into more R&D.

These findings indicate that banks in developing countries can play a crucial role in stimulating

technological progress by allowing firms to upgrade their products and processes through innovation,

even if bank credit does not let firms push the technological frontier itself. This suggests that

countries like Russia should not focus exclusively on frontier-pushing inventions, but could benefit

from a two-pronged approach in which government efforts to stimulate R&D are complemented by

more bank lending that allows private firms to reap the low-hanging fruits of imitative and adaptive

innovation.
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Table 1: Summary Statistics
Appendix Table A1 contains variable definitions. RUB: Russian ruble. End-2012 exchange rate: 30.41
RUB/USD.

Obs. Mean Std. Dev. Min. Max.

Innovation activity

Any innovation (0/1) 3,887 0.42 0.49 0 1

At least 2 innovations (0/1) 3,887 0.27 0.44 0 1

At least 3 innovations (0/1) 3,887 0.14 0.35 0 1

Core innovation 3,887 0.27 0.55 0 2

Aggregate innovation 3,850 0.77 1.10 0 4

Product innovation (0/1) 3,887 0.13 0.33 0 1

Process innovation (0/1) 3,887 0.14 0.34 0 1

Organisation innovation (0/1) 3,866 0.24 0.43 0 1

Marketing innovation (0/1) 3,858 0.27 0.44 0 1

R&D (0/1) 3,887 0.11 0.31 0 1

Credit access and loan characteristics

Loan demand (0/1) 3,887 0.55 0.50 0 1

Credit constrained (broad definition) (0/1) 2,138 0.68 0.47 0 1

Credit constrained (narrow definition) (0/1) 2,138 0.52 0.50 0 1

Firm has a loan (0/1) 3,849 0.26 0.44 0 1

from a state bank 1,010 0.46 0.50 0 1

from a private domestic bank 1,010 0.42 0.49 0 1

from a foreign bank 1,010 0.12 0.32 0 1

loan amount (million RUB) 674 25.70 116.00 0.10 2,250.00

(log) loan amount (million RUB) 674 1.52 1.75 -2.30 7.72

collateral required 1,010 0.80 0.40 0 1

annual nominal interest rate (%) 803 14.53 3.69 4.00 30.00

loan maturity (months) 857 24.31 18.31 1.00 132.00

(log) loan maturity 857 2.93 0.76 0 4.88

Local banking market characteristics

HHI locality 3,887 0.10 0.09 0.04 1.00

Share of foreign bank branches 3,887 0.14 0.04 0.00 0.26

Share of top 3 banks 3,887 0.41 0.11 0.23 1.00
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Table 1, continued: Summary Statistics
Appendix Table A1 contains variable definitions. RUB: Russian ruble. End-2012 exchange rate: 30.41
RUB/USD.

Obs. Mean Std. Dev. Min. Max.

Firm characteristics

(log) Firm size 3,881 3.05 1.22 1.39 9.31

(log) Firm age 3,856 2.21 0.69 0 5.16

Leasing fixed assets (0/1) 3,887 0.17 0.38 0 1

Received subsidies (0/1) 3,887 0.04 0.20 0 1

External audit (0/1) 3,887 0.21 0.40 0 1

Training (0/1) 3,887 0.43 0.49 0 1

Technology license (0/1) 3,887 0.07 0.26 0 1

Quality certification (0/1) 3,887 0.11 0.32 0 1

National sales (0/1) 3,887 0.29 0.45 0 1

Expects higher sales (0/1) 3,887 0.50 0.50 0 1

Purchased fixed assets (0/1) 3,887 0.36 0.48 0 1

(log) Top manager’s experience 3,777 2.43 0.72 0 4.09

Foreign-owned firm (0/1) 3,887 0.03 0.17 0 1

Share of temporary workers 3,811 0.14 0.57 0 11.67

High-tech industry (0/1) 3,887 0.19 0.40 0 1

Low-tech industry (0/1) 3,887 0.81 0.40 0 1

High external finance dependence (0/1) 3,887 0.48 0.50 0 1

Low external finance dependence (0/1) 3,887 0.52 0.50 0 1
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Table 2: Access to Bank Credit and Firm Innovation
This table reports univariate results on the relationship between access to bank credit and firm innovation. *, **, *** indicate significance at the 10%, 5%
and 1% level, respectively, for a two-sample t-test of difference in means with unequal variances. For the t-tests, we compare innovation activity among all
firms with a loan (top row) to all credit-constrained firms (penultimate row). No demand indicates firms that do not need bank credit. Credit constrained
indicates firms that need a loan but were either discouraged from applying or were rejected when they applied. Any innovation is a dummy variable that
is one if a firm carried out any type of innovation during the past three years. At least 2 (3) innovations is a dummy variable that is one if a firm carried
out 2 (3) or more distinct innovations. Core innovation is the sum of the dummy variables for two innovation types (Product and Process) while Aggregate
innovation is the sum of the dummy variables for four innovation types (Product, Process, Organisation, and Marketing).

Share of firms with: Average no. of innovations:

Any

innovation

At least 2

innovations

At least 3

innovations

Core

innovation

Aggregate

innovation
Observations

Loan 54.65%*** 38.32%*** 20.99%*** 0.38*** 1.09*** 1,010

Private domestic bank 52.94% 35.29% 20.00% 0.38 1.03 425

State bank 55.89% 39.83% 21.63% 0.37 1.11 467

Foreign bank 55.92% 43.22% 22.03% 0.39 1.19 118

No loan 37.97% 23.04% 11.38% 0.23 0.66 2,839

No demand 35.76% 21.61% 9.97% 0.21 0.63 1,555

Credit constrained 40.65% 24.77% 13.08% 0.25 0.70 1,284

Total 42.35% 27.05% 13.90% 0.27 0.77 3,849
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Table 3: Determinants of Firms’ Demand for Credit
This table reports probit estimation results for the Heckman selection equation where Leasing fixed assets
and Received subsidies are demand shifters that are excluded in the subsequent analysis. The dependent
variable is a dummy variable equal to 1 if the firm desires bank credit and 0 otherwise. The regression
includes industry and district fixed effects and a constant. Robust standard errors are given in parentheses;
*, **, *** indicate significance at the 10%, 5% and 1% level, respectively. Appendix Table A1 contains
variable definitions.

Dependent variable: Loan demand

(1)

Leasing fixed assets (0/1) 0.3140***

(0.0585)

Received subsidies (0/1) 0.1938*

(0.1103)

HHI Locality 0.2867

(0.2585)

Share of foreign bank branches 0.5056

(0.5986)

(log) Firm size -0.0033

(0.0217)

(log) Firm age 0.0621*

(0.0330)

External audit (0/1) 0.0166

(0.0571)

Training (0/1) 0.1075**

(0.0449)

Technology license (0/1) -0.0870

(0.0824)

Quality certification (0/1) -0.1136

(0.0702)

National sales (0/1) 0.1402***

(0.0502)

Expects higher sales (0/1) -0.0095

(0.0423)

Purchased fixed assets (0/1) 0.0657

(0.0465)

Industry fixed effects Yes

District fixed effects Yes

Observations 3,850

Pseudo R-squared 0.036
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Table 4: Local Credit Markets and Firms’ Credit Constraints
This table presents regressions to estimate the impact of the composition of local banking markets on firms’ credit constraints (first stage of IV estimation).
Dependent variable: dummy=1 if the firm is credit constrained (broad definition); 0 otherwise. Inverse Mills’ ratio derived from the probit model in Table
3, column (1) and analogous models for the other columns. All regressions include firm-level controls, industry and district fixed effects, and a constant.
Controls: (log) Firm size, (log) Firm age, External audit , Training, Technology license, Quality certification, National sales , Expects higher sales , and
Purchased fixed assets . Robust standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level. F-statistic: test of joint
significance of instruments. Hansen J: p-value for overidentification test that the instruments are valid. Variable definitions in Appendix Table A1.

Dependent variable: Firm is credit constrained

(1) (2) (3) (4) (5) (6) (7)

HHI locality -0.2776**

(0.1174)

-0.9401***

(0.3080)

-1.0287***

(0.3970)

-0.3308***

(0.1228)

-0.3665***

(0.1332)

Share of foreign bank branches -1.3705***

(0.2634)

-1.3518***

(0.2642)

-1.3493***

(0.2647)

-1.3525***

(0.2632)

-1.3498***

(0.2640)

-1.3841***

(0.2652)

-1.3753***

(0.2634)

HHI locality * (log) Firm size 0.1818**

(0.0833)

HHI locality * (log) Firm age 0.3375**

(0.1642)

HHI locality * Quality certification (0/1) 0.4073**

(0.1902)

HHI locality * External audit (0/1) 0.2881

(0.2172)

HHI Locality * High-tech industry (0/1) -0.4856*

(0.2661)

HHI Locality * Low-tech industry (0/1) -0.2608**

(0.1217)

HHI Locality * High external finance dependence (0/1) -0.3875**

(0.1783)

HHI Locality * Low external finance dependence (0/1) -0.1806

(0.1311)

Inverse Mills’ ratio 0.4004***

(0.1307)

0.3930***

(0.1310)

0.3992***

(0.1291)

0.4120***

(0.1297)

0.3970***

(0.1305)

0.3990***

(0.1307)

0.3969***

(0.1307)

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes

District fixed effects Yes Yes Yes Yes Yes Yes Yes

Firm controls Yes Yes Yes Yes Yes Yes Yes

Observations 2,123 2,123 2,123 2,123 2,123 2,123 2,123

F-statistic 13.56 11.25 11.56 10.69 9.84 9.12 9.43

Hansen J (p-value) 0.74 0.63 0.65 0.73 0.71 0.92 0.77
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Table 5: Credit Constraints and Firm Innovation
This table presents regressions to estimate the impact of credit constraints on firm innovation (second stage of IV estimation); first stage results are reported
in column (1) of Table 4. Credit constrained (0/1) is the endogenous variable, instrumented as in column (1) of Table 4. Core innovation is the sum of
indicator variables for two distinct innovation types (Product and Process), while Aggregate innovation is the sum of indicator variables for four distinct
innovation types (Product, Process, Organisation, and Marketing). At least 2 (3) innovations is an indicator variable for firms carrying out 2 (3) or more
distinct innovations. Inverse Mills’ ratio derived from the probit model in Table 3, column (1) and analogous models for the other columns. All regressions
include industry and district fixed effects and a constant. Robust standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1%
level. Appendix Table A1 contains variable definitions.

Dependent Variable: Core

innovation

Product

innovation

Process

innovation

Organisation

innovation

Marketing

innovation

Aggregate

innovation

At least 2

innovations

At least 3

innovations

(1) (2) (3) (4) (5) (6) (7) (8)

Credit constrained (0/1) -0.5994** -0.2986** -0.3008* -0.1234 -0.1837 -0.9006* -0.4054** -0.2823*

(0.2558) (0.1512) (0.1644) (0.1908) (0.1909) (0.4974) (0.2006) (0.1650)

(log) Firm size -0.0641** -0.0362* -0.0279 0.0203 -0.0087 -0.0508 -0.0208 -0.0186

(0.0324) (0.0194) (0.0209) (0.0237) (0.0233) (0.0614) (0.0251) (0.0208)

(log) Firm age 0.0496** 0.0328** 0.0168 -0.0068 -0.0099 0.0351 0.0156 0.0151

(0.0230) (0.0135) (0.0152) (0.0168) (0.0176) (0.0450) (0.0177) (0.0146)

External audit (0/1) 0.0297 0.0213 0.0084 0.0556* 0.0195 0.1033 0.0042 0.0273

(0.0434) (0.0246) (0.0280) (0.0309) (0.0309) (0.0828) (0.0324) (0.0270)

Training (0/1) 0.0776*** 0.0320* 0.0456** 0.0827*** 0.0992*** 0.2602*** 0.1078*** 0.0722***

(0.0285) (0.0173) (0.0182) (0.0214) (0.0220) (0.0551) (0.0226) (0.0181)

Technology license (0/1) 0.0341 0.0556 -0.0214 0.0887** 0.1430*** 0.2659** 0.0882** 0.0854**

(0.0582) (0.0371) (0.0369) (0.0413) (0.0438) (0.1136) (0.0446) (0.0410)

Quality certification (0/1) 0.0999* 0.0283 0.0715** 0.0529 0.0652* 0.2110** 0.0634* 0.0952***

(0.0510) (0.0317) (0.0319) (0.0341) (0.0344) (0.0935) (0.0359) (0.0339)

National sales (0/1) 0.1103*** 0.0539** 0.0563*** 0.0254 0.0098 0.1448** 0.0683** 0.0541**

(0.0337) (0.0212) (0.0212) (0.0251) (0.0253) (0.0636) (0.0270) (0.0224)

Expect higher sales (0/1) 0.0728** 0.0274 0.0453** 0.1053*** 0.0636*** 0.2385*** 0.1002*** 0.0492**

(0.0298) (0.0178) (0.0194) (0.0224) (0.0231) (0.0587) (0.0238) (0.0192)

Purchasing fixed assets (0/1) 0.0923** 0.0246 0.0677** 0.0916*** 0.0534* 0.2376*** 0.0918*** 0.0623**

(0.0417) (0.0248) (0.0278) (0.0325) (0.0313) (0.0807) (0.0339) (0.0279)

Inverse Mills’ ratio 0.4866** 0.2342* 0.2524* 0.0464 -0.0489 0.5180 0.3359** 0.2096

(0.2182) (0.1300) (0.1379) (0.1580) (0.1666) (0.4119) (0.1694) (0.1416)

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

District fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Observations 2,123 2,123 2,123 2,113 2,109 2,104 2,123 2,123
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Table 6: Determinants of Loan Characteristics
This table presents OLS results to explain the interest rates and maturities of the loans in our sample. The dependent variable is the Annual nominal interest
rate on the loan in columns (1)-(4) and (log) Loan maturity in columns (5)-(8). All regressions include firm-level controls, industry and district fixed effects
and a constant. Controls: (log) Firm size, (log) Firm age, External audit , Training, Technology license, Quality certification, National sales , Expects higher
sales , and Purchased fixed assets . Robust standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level. Appendix Table A1
contains variable definitions.

Dependent Variable: Annual nominal interest rate (%) (log) Loan maturity

(1) (2) (3) (4) (5) (6) (7) (8)

Loan from state bank (0/1) -1.2045*** -1.2203*** -1.1979*** -1.1890*** 0.0097 0.0060 0.0099 0.0092

(0.3019) (0.3015) (0.3011) (0.3006) (0.0613) (0.0611) (0.0614) (0.0613)

Loan from foreign bank (0/1) 0.9596** 0.9691** 0.9582** 0.9654** 0.3914*** 0.3928*** 0.3914*** 0.3912***

(0.4590) (0.4593) (0.4598) (0.4583) (0.0967) (0.0972) (0.0967) (0.0967)

(log) Loan amount -0.2523* -0.2490* -0.2516* -0.2564* 0.1007*** 0.1010*** 0.1007*** 0.1008***

(0.1311) (0.1311) (0.1308) (0.1316) (0.0201) (0.0202) (0.0202) (0.0201)

Collateral required (0/1) -1.3465*** -1.3590*** -1.3255*** -1.3702*** -0.0147 -0.0157 -0.0142 -0.0138

(0.4091) (0.4083) (0.4070) (0.4075) (0.0885) (0.0885) (0.0885) (0.0887)

HHI locality 3.9671*** 9.1455** 4.2190*** 6.2458*** 0.6182** 1.8269*** 0.6230** 0.5418

(1.4914) (4.3832) (1.5246) (2.2083) (0.2748) (0.5461) (0.2795) (0.4232)

HHI locality * (log) Firm size -1.3732

(0.9868)

-0.3205**

(0.1498)

HHI locality * Quality certification (0/1) -10.0147

(9.8014)

-0.1864

(1.4697)

HHI locality * External audit (0/1) -5.3482**

(2.5159)

0.1790

(0.4920)

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

District fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes

Observations 619 619 619 619 649 649 649 649

R-squared 0.290 0.292 0.291 0.294 0.167 0.173 0.167 0.170
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Table 7: Firm-Bank Relationships and Firm Innovation Activity
This table presents OLS results on the relationship between bank ownership and firm innovation. Core innovation is the sum of indicator variables for two
distinct innovation types (Product and Process), while Aggregate innovation is the sum of indicator variables for four distinct innovation types (Product,
Process, Organisation and Marketing). At least 2 (3) innovations is an indicator variable for firms carrying out 2 (3) or more distinct innovations. All
regressions include industry and district fixed effects and a constant. Robust standard errors in parentheses; *, **, *** indicate significance at the 10%, 5%
and 1% level. Appendix Table A1 contains variable definitions.

Dependent Variable: Core

innovation

Product

innovation

Process

innovation

Organisation

innovation

Marketing

innovation

Aggregate

innovation

At least 2

innovations

At least 3

innovations

(1) (2) (3) (4) (5) (6) (7) (8)

Loan from state bank (0/1) -0.0176 0.0120 -0.0297 0.0229 0.0450 0.0521 0.0309 0.0032

(0.0362) (0.0222) (0.0251) (0.0309) (0.0315) (0.0749) (0.0309) (0.0253)

Loan from foreign bank (0/1) 0.0425 0.0168 0.0256 0.0422 0.1504*** 0.2332* 0.1027** 0.0342

(0.0604) (0.0344) (0.0418) (0.0468) (0.0497) (0.1236) (0.0478) (0.0401)

(log) Firm size 0.0176 -0.0026 0.0202* 0.0339** 0.0033 0.0508 0.0133 0.0191

(0.0180) (0.0103) (0.0121) (0.0142) (0.0148) (0.0359) (0.0149) (0.0125)

(log) Firm age 0.0029 0.0247 -0.0218 0.0042 0.0045 0.0072 0.0147 -0.0054

(0.0285) (0.0168) (0.0204) (0.0232) (0.0235) (0.0584) (0.0227) (0.0199)

External audit (0/1) 0.0458 0.0236 0.0222 0.0567 0.0138 0.1221 0.0125 0.0404

(0.0416) (0.0248) (0.0297) (0.0354) (0.0351) (0.0862) (0.0352) (0.0301)

Training (0/1) 0.0802** 0.0479** 0.0323 0.0924*** 0.1292*** 0.3007*** 0.1248*** 0.0739***

(0.0383) (0.0226) (0.0263) (0.0320) (0.0326) (0.0793) (0.0322) (0.0262)

Technology license (0/1) 0.0679 0.0898** -0.0219 0.1098** 0.0752 0.2558* 0.0800 0.0498

(0.0734) (0.0454) (0.0457) (0.0537) (0.0533) (0.1437) (0.0533) (0.0488)

Quality certification (0/1) 0.1500** 0.0388 0.1111** 0.0430 0.0748 0.2744** 0.0890* 0.1023**

(0.0692) (0.0413) (0.0436) (0.0468) (0.0465) (0.1264) (0.0465) (0.0446)

National sales (0/1) 0.1111*** 0.0605** 0.0506* -0.0038 -0.0139 0.0961 0.0307 0.0329

(0.0420) (0.0250) (0.0290) (0.0328) (0.0338) (0.0829) (0.0338) (0.0284)

Expects higher sales (0/1) 0.0882** 0.0276 0.0607** 0.1085*** 0.1261*** 0.3212*** 0.1369*** 0.0700***

(0.0362) (0.0221) (0.0248) (0.0297) (0.0302) (0.0738) (0.0302) (0.0245)

Purchased fixed assets (0/1) 0.0776** 0.0219 0.0557** 0.0947*** 0.0623* 0.2371*** 0.0992*** 0.0865***

(0.0377) (0.0230) (0.0264) (0.0317) (0.0324) (0.0770) (0.0322) (0.0259)

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

District fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Observations 1,005 1,005 1,005 1,002 999 997 1,005 1,005

R-squared 0.288 0.273 0.190 0.149 0.160 0.245 0.192 0.190
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Table 8: Robustness Checks
This table reports results from alternative specifications of our baseline model as reported in Table 5. We do not report the estimation results from the
Heckman selection equation and the first stage of our IV estimation for reasons of brevity (key first-stage statistics are presented at the bottom of the table).
Inverse Mills’ ratio derived from the Heckman selection equation. The dependent variable is Core innovation for columns (1)-(5), R&D in column (6), and
Purchased fixed assets in column (7). The Credit constrained variable is defined as before, except in column (4) where it is defined as a ‘narrow’ measure. In
column (2) we exclude the Moscow and St. Petersburg districts. In column (3), we use the Share of top 3 banks instead of HHI locality as our alternative
competition measure. All regressions include our standard set of firm controls: (log) Firm size, (log) Firm age, External audit , Training, Technology license,
Quality certification, National sales , Expects higher sales , and Purchased fixed assets . All regressions include industry fixed effects and a constant; district
fixed effects are included in all regressions except in column (1), where we include fixed effects for economic zones. Robust standard errors in parentheses; *,
**, *** indicate significance at the 10%, 5% and 1% level. F-statistic: test of joint significance of instruments. Hansen J: p-value for overidentification test
that the instruments are valid. Appendix Table A1 contains variable definitions.

Dependent Variable: Core Innovation R&D Fixed

investment

Robustness Check: Economic

zones

Ex. Moscow

& St.

Petersburg

Alternative

competition

measure

Narrow

constrained

definition

Additional

firm

controls

Bootstrapped

standard

errors

(1) (2) (3) (4) (5) (6) (7) (8)

Credit constrained (0/1) -1.0515** -0.6329** -0.4081* -0.6452** -0.7003** -0.5994** 0.0634 0.0918

(0.4954) (0.2928) (0.2251) (0.3158) (0.2866) (0.2813) (0.1275) (0.2140)

(log) Top manager’s experience 0.0471**

(0.0218)

Foreign-owned firm (0/1) 0.0860

(0.0937)

Share of temporary workers 0.0215

(0.0247)

Firm controls Yes Yes Yes Yes Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

District fixed effects No Yes Yes Yes Yes Yes Yes Yes

Inverse Mills’ ratio Yes Yes Yes Yes Yes Yes Yes Yes

Observations 2,123 1,968 2,123 2,123 2,054 2,123 2,123 2,123

First-stage statistics:

F-statistic 5.04 10.84 15.62 8.40 11.37 13.45 13.56 12.91

Hansen J (p-value) 0.90 0.43 0.36 0.48 0.90 - 0.27 0.46
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Figure 1: Distribution of Economic and Banking Activity across Russia
These figures show the distribution of economic activity (figure a) and the distribution of bank branches
(figure b) in Russia. Economic activity is the (log) gross cell product (GCP) in 2005, measured in 2005
USD at PPP exchange rates; the size of each circle captures the amount of (log) GCP in the corresponding
geographical cell. GCP data are taken from the G-Econ project. Bank branch data are from BEPS II;
each dot indicates a single bank branch. Source: G-Econ (Yale University), BEEPS V (EBRD), BEPS II
(EBRD).

(a) Economic activity across localities

(b) Bank branches across localities
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Figure 2: Distribution of Bank Branches in Russia by Ownership Type
These figures show the distribution of bank branches in Russia by ownership type. Bank branch data are
from BEPS II; the size of each dot is proportional to the number of branches present within the locality.
Source: BEEPS V (EBRD) and BEPS II (EBRD).

(a) State bank branches

(b) Private domestic bank branches

(c) Foreign bank branches
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Appendix

Table A1: Variable Definitions and Data Sources

Variable Definition Data Source

Innovation activity

Any innovation (0/1) Dummy=1 if the firm introduced at least one Product,

Process, Organisation or Marketing innovation; 0 otherwise.

BEEPS V

At least 2 innovations

(0/1)

Dummy=1 if the firm introduced 2 or more Product, Process,

Organisation or Marketing innovations; 0 otherwise.

BEEPS V

At least 3 innovations

(0/1)

Dummy=1 if the firm introduced 3 or more Product, Process,

Organisation or Marketing innovations; 0 otherwise.

BEEPS V

Core innovation Sum of Product and Process innovation dummy variables. BEEPS V

Aggregate innovation Sum of the dummy variables Product, Process, Organisation

and Marketing innovation.

BEEPS V

Product innovation

(0/1)

Dummy=1 if the firm introduced a new or significantly

improved product or service in the last 3 years; 0 otherwise.

BEEPS V

Process innovation

(0/1)

Dummy=1 if the firm introduced a new or significantly

improved method for the production or supply of products or

services in the last 3 years; 0 otherwise.

BEEPS V

Organisation

innovation (0/1)

Dummy=1 if the firm introduced a new or significantly

improved organizational practice or structure in the last 3

years; 0 otherwise.

BEEPS V

Marketing innovation

(0/1)

Dummy=1 if the firm introduced a new or significantly

improved marketing method in the last 3 years; 0 otherwise.

BEEPS V

R&D (0/1) Dummy=1 if the firm invested in R&D in the last 3 years; 0

otherwise.

BEEPS V

Credit access and loan characteristics

Loan demand (0/1) Dummy=1 if the firm either (i) applied for a loan, or (ii) did

not apply for a loan for reasons other than it did not need

one; 0 otherwise.

BEEPS V

Credit constrained

(broad definition)

(0/1)

Dummy=1 if the firm either (i) got a loan application

rejected, or (ii) was discouraged from applying; 0 otherwise.

Discouragement reasons: complex application procedures,

unfavorable interest rates, too high collateral requirements,

insufficient size of loan or maturity, informal payments

necessary, belief that application would be rejected.

BEEPS V

Credit constrained

(narrow definition)

(0/1)

Dummy=1 if the firm either (i) got a loan application

rejected, or (ii) was discouraged from applying due to the

above mentioned reasons except for complex application

procedures and informal payments necessary; 0 otherwise.

BEEPS V
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Table A1, continued: Variable Definitions and Data Sources

Variable Definition Data Source

Credit access and loan characteristics

Firm has a loan (0/1) Dummy=1 if the firm has a line of credit or loan from a

financial institution at the time of the survey; 0 otherwise.

BEEPS V

Loan from a state

bank (0/1)

Dummy=1 if the firm has a loan from a state bank; 0

otherwise.

BEEPS V

and BEPS II

Loan from a private

domestic bank (0/1)

Dummy=1 if the firm has a loan from a private domestic

bank; 0 otherwise.

BEEPS V

and BEPS II

Loan from a foreign

bank (0/1)

Dummy=1 if the firm has a loan from a foreign bank; 0

otherwise.

BEEPS V

and BEPS II

Loan amount (million

RUB)

The size of the most recent loan or line of credit. BEEPS V

Collateral required Dummy=1 if the firm needed to post collateral when

borrowing.

BEEPS V

Annual nominal

interest rate (%)

The annual nominal interest rate (in percent) of the most

recent loan or line of credit.

BEEPS V

Loan maturity

(months)

The original duration of the most recent loan or line of credit. BEEPS V

Local banking market characteristics

HHI locality Herfindahl-Hirschman Index constructed with branch data of

individual banks’ market shares by locality.

BEPS II

Share of foreign bank

branches

The ratio of branches owned by foreign banks to the total

number of branches in a locality.

BEPS II

Share of top 3 banks The ratio of branches owned by the largest three banks in the

locality (measured by no. of branches) to the total no. of

branches in locality.

BEPS II

Firm characteristics

Firm size Number of permanent, full-time workers. BEEPS V

Firm age Number of years since the firm started operations. BEEPS V

Leasing fixed assets

(0/1)

Dummy=1 if the firm leased any fixed assets, such as

machinery, vehicles, equipment, land or buildings in the past

fiscal year; 0 otherwise.

BEEPS V

Received subsidies

(0/1)

Dummy= 1 if the firm received any subsidies from the

national, regional or local governments or European Union

sources over the past three years; 0 otherwise.

BEEPS V

External audit (0/1) Dummy=1 if the firm had its annual financial statements

checked and certified by an external auditor in the past fiscal

year; 0 otherwise.

BEEPS V

Training (0/1) Dummy=1 if the firm provided formal training programmes

to its permanent, full-time employees in the past fiscal year; 0

otherwise.

BEEPS V

Technology license

(0/1)

Dummy=1 if the firm uses at present technology licensed

from a foreign-owned company, excluding software; 0

otherwise.

BEEPS V
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Table A1, continued: Variable Definitions and Data Sources

Variable Definition Data Source

Firm characteristics

Quality certification

(0/1)

Dummy=1 if the firm has an internationally recognized

quality certification (e.g. ISO 9000 or HACP); 0 otherwise.

BEEPS V

National sales (0/1) Dummy=1 if the firm’s main product or service is sold mostly

across Russia as opposed to locally or internationally; 0

otherwise.

BEEPS V

Expect higher sales

(0/1)

Dummy=1 if the firm expected its annual sales to increase in

the next fiscal year; 0 otherwise.

BEEPS V

Purchasing fixed

assets (0/1)

Dummy=1 if the firm purchased any fixed assets, such as

machinery, vehicles, equipment, land or buildings in the past

fiscal year; 0 otherwise.

BEEPS V

Top manager’s

experience

Number of years that the top manager has spent in the

industry.

BEEPS V

Foreign-owned firm

(0/1)

Dummy=1 if the firm has any share of foreign equity; 0

otherwise.

BEEPS V

Share of temporary

workers

The share of temporary workers in total firm employment in

the past fiscal year

BEEPS V

High-tech industry

(0/1)

Dummy=1 if the firm belongs to any of the following

industries (classification follows ISIC Rev 3.1): 24-chemicals,

29-non-electric machinery, 30-office equipment and

computers, 31-electric machinery, 32-electronic material,

measuring and communication tools, TV and radio,

33-medical apparels and instruments, 34-vehicles, 35-other

transportation, 50-services of motor vehicles, 64-post and

telecommunication, and 72-IT; 0 otherwise. Cf. Benfratello

et al. (2008).

BEEPS V

Low-tech industry

(0/1)

Dummy=1 if firm belongs to an industry not classified as

high-tech; 0 otherwise.

BEEPS V

High external finance

dependence (0/1)

Dummy=1 if firm belongs to an industry with an above

median value for external finance dependence; 0 otherwise.

We define external finance dependence at the 2-digit ISIC

Rev 3.1 level by averaging across firms’ reported proportion

of working capital that was financed by sources other than

internal funds or retained earnings.

BEEPS V

Low external finance

dependence (0/1)

Dummy=1 if firm belongs to an industry with a below (or

equal to) median value for external finance dependence; 0

otherwise. We define external finance dependence as above.

BEEPS V
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