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In the wake of the 2007-09 financial crisis, many governments nationalized financial institutions, 

and/or extended blanket guarantees to their banking system.1 There is ample evidence that public 

guarantees affect the risk taking incentives of banks (Boyd and Runkle (1993); Sapienza (2004); 

Gropp, Hakenes, and Schnabel (2011); Dam and Koetter (2012); Gropp, Gruendl, and Guettler 

(2014)), but little is known about the long-term effects of public guarantees on the allocation of 

capital and the dynamics of firm growth. The question we address in this paper is whether the 

distortions to banks’ credit decisions induced by public guarantees have an impact on the allocation 

of capital to and the efficiency of the corporate sector.  

 In the next section we sketch a simple adverse selection model, in which public guarantees 

reduce the incentives of banks to expense effort on screening and monitoring firms. The 

mechanism by which screening incentives are reduced is market discipline: with public guarantees, 

the creditors of the bank have no incentive to induce the bank to screen firms, because the bank is 

fully insured. The model differs from the standard moral hazard models of the effect of public 

guarantees on banking by focusing on the choice between productive and unproductive firms, 

rather than safe and risky ones. A reduction in the incentives to screen and monitor firms may 

result in a misallocation of capital, where unproductive projects and firms are funded and 

productive projects and firms are not.2 We are building on King and Levine (1993) who emphasize 

the role of the financial system for growth in the spirit of Schumpeter (1942). In Schumpeter’s 

creative destruction hypothesis, innovation waves replace unproductive industries with new and 

more productive industries, generating growth in the economy. Sustainable economic growth is 

achieved by the disruptive force of innovative entrepreneurs, even though it destroys the value of 

established companies. Financial institutions play a central role in this process, because they 

                                                 

1 In the US: Indy Mac, Fannie Mae, Freddy Mac; UK: Bradford Bingley, Northern Rock, RBS, HBOS, Lloyds; 

Germany: IKB, Hypo Real Estate; Belgium/Netherlands: Dexia, Fortis and many others. 
2 In these models, public guarantees exacerbate moral hazard on the side of the lender by reducing screening and 

monitoring effort (Freixas and Rochet (1997); Boot and Greenbaum (1993); Dewatripont and Tirole (1993); Matutes 

and Vives (1995)) and on the side of the firm by investments in negative NPV projects (Jensen and Meckling (1976); 

Dewatripont and Maskin (1995); Corsetti, Pesenti, and Roubini (1999); Carletti, Cerasi, and Daltung (2007)). See also 

Giammarino, Lewis, and Sappington (1993) who focus on optimal regulation, but where deposit insurance has similar 

effects to the ones we focus on in this paper. 
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evaluate projects and fund only those that ultimately increase productivity and cut funding to those 

that do not. Hence, in this paper we are interested in to which extent public guarantees may affect 

the process of economic growth described by the nexus of finance and entrepreneurship. 

 Our research question is in part motivated by the discussion about the link between firm 

dynamics and productivity growth. For instance, Baily, Hulten, Campbell, Bresnahan, and Caves 

(1992) and Haltiwanger (1997) show that the reallocation of resources towards more productive 

firms directly accounts for more than half of the total factor productivity growth in the US 

manufacturing sector. One reason why productivity growth in the Euro-area lags behind the US 

may be that the financial system is less efficient in re-allocating resources from less to more 

productive firms. Bravo-Biosca, Criscuolo, and Menon (2016), as depicted in Figure 1, show that 

the share of static firms is much higher in the Euro-area in comparison to the US. Evidently, there 

is a more dynamic firm birth and death rate in the US which facilitates the process of replacing old 

technologies with new ones. In this paper, we examine one particular aspect that may contribute 

to a financial sector that is less efficient in reallocating resources: public guarantees. 

 Identification of the effects of public guarantees on capital allocation is tricky for at least 

two reasons. One, in most cases, guarantees are granted in the midst of a crisis, in which case the 

allocative effects of the guarantees would be confounded by the allocative effects of the crisis 

itself. This paper takes advantage of a natural experiment to tackle this identification problem. We 

study the question in the context of a lawsuit that removed guarantees for a large number of 

German savings banks in 2001.3 The European Court of Justice ordered that the guarantees be 

discontinued, as they were deemed to be in violation of European anti-subsidy rules. Hence, the 

guarantees and their removal constitute an exogenous event from the perspective of the banks and 

their customers.4 Second, when examining the effect of public guarantees one is often confronted 

with the problem that they tend to be extended to the largest, most systemically relevant banks in 

a country. Comparing the behavior of these banks to those not affected by the guarantee may lead 

                                                 

3 The same experiment was used in Schnabel and Koerner (2013), Fischer, Hainz, Rocholl, and Steffen (2014), and 

Gropp, Gruendl, and Guettler (2014). 
4 We describe the institutional setting in more detail in Section 2 below. 
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to biased results because one lacks a proper control group and cannot simply compare the behavior 

of such banks with smaller and less systemically relevant banks. In this paper, the guarantees were 

extended to a large number of small to medium-sized savings banks, which are not systemically 

important. In addition, savings banks compete in a banking market which is characterized by its 

multitude of cooperative banks and commercial banks. An important feature of our data set is that 

we know for each savings banks’ commercial client on how much they borrowed from savings 

banks (where the guarantee was removed) and from other banks (where there was no change in 

guarantee status). Hence, we complement the time series change with respect to the removal of 

guarantees with cross sectional differences of savings bank dependence. 

 We examine the research question using firm-level and industry-level data. We employ fixed 

effects as well as matching estimations, in a difference-in-differences model, to address concerns 

about selection of firms to savings banks. We furthermore use an instrumental variable analysis to 

tackle the potential issue of omitted variable bias. The results suggest that public guarantees 

significantly distort the allocation of capital across firms. First, we show in a sample of individual 

firms that in the presence of guarantees unproductive firms that are savings bank dependent invest 

more and show higher sales growth than in the absence of guarantees. In addition, we show that 

with guarantees in place savings bank dependent firms are less productive. Our findings are 

consistent with the idea that public guarantees result in less incentives for the corporate sector to 

undertake productivity-enhancing restructuring activities. Further, we show that banks’ loan 

portfolio turnover and the relative productivity of firms entering into a lending relationship with 

savings banks are lower in the presence of guarantees. We interpret this as evidence that guarantees 

reduce the extent to which banks screen new firms and monitor existing firms. Public guarantees 

may keep unproductive firms in the market and, hence, may prevent more productive competitors 

from entering. Therefore, such guarantees may not only distort the competitive interaction between 

banks (Gropp, Hakenes, and Schnabel (2011)), but also the competitive interaction in the corporate 

sector. Consistent with this micro evidence, we show that public guarantees reduce firm exit rates 

in industries in which firms tend to be more savings bank dependent. Overall, the findings suggest 

that guarantees result in a significant misallocation of capital and hinder restructuring activities in 



4 

 

the corporate sector. These findings are consistent with the empirical results in Gropp, Gruendl, 

and Guettler (2014) that shows that formerly guaranteed banks significantly reduced lending to 

riskier firms after the removal of guarantees. While we do not directly examine the consequences 

for growth, the evidence is consistent with the idea that public guarantees may hinder productivity 

growth. 

 Our results are robust to a set of alternative explanations and also to possible confounding 

events around the year 2001. First, we show that our results are not driven by changes in 

relationship lending. Second, we show that our results are robust to regional business cycles by 

estimating our models in regions with and without a recession and comparing the findings. Third, 

the burst of the dot.com bubble appears to have negligible impact on our sample of firms and on 

our results. Fourth, the labor market reforms introduced in Germany in 2003 are addressed, and 

finally, the introduction of the euro in 1999 is discussed. None of these events seem to impact our 

results. 

 The paper builds on a body of literature that examines the effects of finance, financial 

regulation, and financial intermediation on corporate outcomes and growth. Black and Strahan 

(2002) show that the deregulation of US branching restrictions improves the supply of credit to 

relationship firms and further increases the rate of new incorporations. Jayaratne and Strahan 

(1996) show that the relaxation of bank branch restrictions in the US increased the rates of (per 

capita) growth. They further show that improvements in the quality of bank lending appear to be 

responsible for their main findings. For Europe, Bertrand, Schoar, and Thesmar (2007) analyze the 

deregulation of the French banking industry in the 1980s. They find that firms in more bank-

dependent industries are more likely to restructure after deregulation. Our paper extends this line 

of literature by examining the effect of public bank guarantees on the allocation of capital to and 

the productivity of the corporate sector. We argue that these types of guarantees warrant particular 

attention because many governments used this mechanism to strive against the 2007-09 financial 

crisis. Our results aim to shed light on the potentially negative outcomes of these interventions.   

 Our paper also relates to the evergreening and zombie lending literature pioneered by Peek 

and Rosengren (2005) and Caballero, Hoshi, and Kashyap (2008) who show that banks may 
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choose to maintain lending towards the weakest firms in order to save them from bankruptcy, 

which in turn prevents the realization of losses on their own balance sheets. Our paper extends this 

line of argument to a different institutional environment outside of the special situation of Japan 

during its lost economic decade. We show that banks that enjoy public guarantees may also tend 

to keep unproductive firms in the market, not because they want to avoid realizing losses as in the 

zombie lending literature, but rather because of an absence of incentives to screen and monitor 

firms.  

 Our paper is furthermore linked to the finance and growth literature more generally. King 

and Levine (1993) present cross-country evidence that financial system promotes economic 

growth. Financial development is associated with real per capita GDP growth, the rate of physical 

capital accumulation, and improvements in the efficiency with which economies employ physical 

capital, consistent with Schumpeter’s view on the role of the financial system for productivity 

growth. Rajan and Zingales (1998) investigate whether industrial sectors that are relatively more 

in need of external finance develop disproportionately faster in countries with more-developed 

financial markets. They find evidence for this relationship in a large set of countries over the 

1980's. Cetorelli and Gambera (2001) and Claessens and Laeven (2005) show that higher banking 

competition, which can be attributed to more financial development, is associated with higher 

economic growth rates. Our paper adds to this line of literature by pointing to a transmission 

channel how an efficient financial system benefits long-term growth. 

 The remainder of the paper is organized as follows. Section 1 presents a model that is the 

basis for further hypothesis development. Sections 2 and 3 describe the institutional environment 

and the data. In Section 4 we explain our identification strategy. Sections 5 to 7 test the model’s 

main hypotheses. Section 8 provides robustness checks, while Section 9 concludes. 

1. Economic Setting 

As early as 1911 Joseph Schumpeter argued that financial intermediaries by evaluating projects 

(“screening” in today’s terminology), and monitoring managers play a central role for 
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technological innovation and economic growth (Schumpeter (1911)). In Schumpeter’s creative 

destruction hypothesis, innovation waves replace unproductive industries with new and more 

productive industries, generating growth in the economy. Sustainable economic growth is achieved 

by the disruptive force of innovative entrepreneurs, even though it destroys the value of established 

companies. Financial institutions play a central role in this process, because they evaluate projects 

based on their merit. While banks do not explicitly use the productivity of the firm as a criterion 

to screen, they do evaluate the ability of the firm to generate sufficient cash flow to make the 

repayments. The ability of a firm to generate cash flows is directly related to its productivity 

relative to its peers. Hence, in this paper, we are interested in to which extent public guarantees 

may affect the process of economic growth described by the nexus of finance and entrepreneurship 

through reducing the incentives of banks to screen and monitor. We build upon King and Levine 

(1993) who show in a cross-country setting that the level of financial development is strongly 

associated with real per capita GDP growth, the rate of physical capital accumulation, and the 

efficiency with which economies employ capital.  

 However, most models examining public guarantees focus on moral hazard (Boot and 

Greenbaum (1993); Dewatripont and Tirole (1993); Matutes and Vives (1995); Freixas and Rochet 

(1997)) and, therefore, on their effects on bank risk taking, i.e., the decision between safe and risky 

assets, rather than the decision between productive and unproductive firms or projects.  

 In order to clarify how the objective of this paper differs from the moral hazard literature, 

we sketch a simple model to fix our ideas and to provide a theoretical foundation for the empirical 

analysis below. The main driver of the results in the model is the role of the bank’s creditors as 

monitors of the bank. The simple insight of the model is that without guarantees the creditors of 

the bank care whether the bank screens or not, while with guarantees the external creditors are 

guaranteed a fixed return, no matter whether the bank invests in screening or not.5  

 Consider the following simple three period model which is based on Holmström and Tirole 

(1997). This framework is particularly relevant to study the interactions between banks and small- 

                                                 

5 For simplicity we are abstracting from monitoring in the model. 
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and medium-sized enterprises (SMEs), as we do in this paper. For such firms, bank loans are the 

main source of external funding. Furthermore, we can abstract from governance issues between 

managers and owners as most of these firms are managed by the owner. The model is as follows: 

In period one, bank creditors agree with the bank on a contract to provide the funding in exchange 

of a return 𝑅𝑐 in period three. In period two, the bank decides whether to invest in screening at a 

cost C. Financing takes place and the firm receives funding. There is, however, asymmetric 

information between the bank and the firm: without investing in screening the bank cannot 

distinguish between productive and unproductive firms. Productive firms exist with a share of α 

and have a probability of success p. The NPV of lending to a productive firm is positive. 

Unproductive firms exist with a share of 1-α and a probability of success q, where q < p.6 In period 

three, returns are realized and the government steps in if there is a guarantee and the firm has 

failed. Note that the guarantee is technically on the bank level, not the firm level. In this simple 

model with only one firm in the portfolio of the bank these are equivalent. In case of success each 

project returns R and in case of failure they return zero. We normalize the size of the potential 

funding to the firm to 1. Unproductive firms have negative NPV, i.e., 𝑞𝑅 < 1 < 𝑝𝑅. There are an 

infinite number of creditors to the banks, hence creditors just break even in equilibrium. We 

assume that the bank has access to a screening technology. The screening technology fully reveals 

the firm’s type (“productive” or “unproductive”). We assume that creditors cannot screen firms 

themselves (say because of free riding problems) and hence delegate screening to the banks as 

delegated monitors. Firms do not have access to any certification technology by which they could 

credibly signal their type. This model is easy to solve for the case without and with guarantees.  

 

Case 1: No guarantees 

The bank’s problem in this simple set up is to decide whether to screen or not. If the bank does not 

screen we obtain a pooling equilibrium. In this case the bank’s return is: 

                                                 

6 Diversification motives of the bank can be ruled out as this would require the bank’s knowledge of the type of each 

firm. If the bank can distinguish the two types of firms, it will only invest in the better type, even though the outcomes 

of the productive and unproductive firms are independent. 
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𝑚𝑅𝐵 = 𝑚(𝑅 − 𝑅𝑏 − 𝑅𝑐)     (1) 

Where 𝑅𝑏 is the firms’ payoff in case of success and 𝑚 = 𝑎𝑝 + (1 − 𝑎)𝑞. If the bank decides to 

screen it incurs the screening cost C, but the bank also is able to perfectly identify productive firms. 

Its payoff in this case equals: 

𝑝𝑅𝐵 − 𝐶 = 𝑝(𝑅 − 𝑅𝑏 − 𝑅𝑐) − 𝐶    (2) 

The bank’s creditors’ payoff in case the bank does not screen is 𝑚𝑅𝑐 and in case the bank screens 

it is 𝑝𝑅𝑐. Since 𝑝 > 𝑚, investors are willing to incentivize the bank to screen. For example: 

𝑝𝑅𝐵 − 𝐶 ≥ 𝑚𝑅𝐵       (3) 

𝑅𝐵
𝑁𝐺 ≥  

𝐶

𝑝−𝑚
       (4) 

If the bank is promised at least 𝑅𝐵
𝑁𝐺, it will screen the firms, there will be a separating equilibrium 

and the creditors will receive an expected payoff of 𝑝𝑅𝑐, which as they just break even, will be 

equal to: 

𝑝𝑅𝑐 = 1       (5) 

𝑅𝑐 =  
1

𝑝
       (6) 

In this stylized model, unproductive firms will never receive funding, as long as the incentive for 

the banks’ creditors to incentivize the bank to screen are large enough. This is a very simple way 

of modelling market discipline by creditors of the bank. Banks have a funding advantage when 

screening. The incentives of the banks’ creditors to exercise market discipline in the model is a 

function of the screening cost, the share of bad firms α and the difference in returns between 

productive and unproductive firms p and q. 

Case 2: With guarantees 

We model public guarantees in the simplest possible way: With a guarantee G, the creditors are 

promised to be compensated in case projects fail. Hence, even if the bank does not invest in 

screening, creditors receive 𝑅𝑐 as in the agreement with the bank. They, therefore, have no 

incentives to incentivize the bank to screen. If the costs of screening 𝐶 are high enough, then  
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𝑝𝑅𝐵 − 𝐶 ≤ 𝑚𝑅𝐵      (7) 

and the bank will optimally not screen and a pooling equilibrium is realized, in which at least some 

unproductive firms receive funding. Note that while for simplicity we focus on screening in the 

model, it would be straightforward to show that a bank in the presence of guarantees would also 

reduce investment in monitoring. 

 The model yields a number of testable hypotheses that will be examined below. One, 

unproductive firms should be more likely to receive funding with guarantees in place than without 

guarantees. This also implies that ex ante unproductive firms invest more and grow faster with 

guarantees in place and delay restructuring activities as in Bertrand, Schoar, and Thesmar (2007). 

Both hypotheses are tested in Section 5. Second, when looking at the loan portfolios of banks 

benefiting from a guarantee, we would find less turnover, i.e., fewer firms entering and leaving the 

portfolios, as banks with guarantees tend to be less likely to cut off unproductive firms from 

funding. Fewer exits imply less available capital for new firms ceteris paribus. The productivity 

of firms receiving credit from a guaranteed bank for the first time (firms entering banks’ portfolios) 

should be relatively low, as these banks invest less in screening. This is tested in Section 6. Third, 

in sectors where lending from guaranteed banks is prevalent we should observe fewer exits of 

firms, because banks with guarantees again tend to be less likely to cut off unproductive firms 

from funding (tested in Section 7).  

2. Institutional Background 

The German banking market is almost evenly split between three sets of banks: the savings bank 

sector (the focus of this paper), the cooperatives bank sector, and commercial banks.7 At the end 

of our sample period in 2006, it was characterized by a relatively low level of concentration with 

452 savings banks, more than 1,000 credit cooperatives, and around 300 privately owned 

commercial banks. Taken as a group, savings banks in Germany had more than 1 trillion euro in 

                                                 

7 For an in depth description of the German banking market, see Hackethal (2004).  



10 

 

total assets and 22,000 branches, about one third of the entire German banking market. German 

savings banks focus on traditional banking business with virtually no off-balance-sheet operations. 

Their main financing source is customer deposits, which they transform into loans to households 

and SMEs. Savings banks are controlled by the local government of the community they operate 

in.  

 One important difference between savings banks and other banks is that they do not compete 

with each other, as a regional separation applies: Each savings bank uniquely serves its local 

market. Each savings bank is affiliated with one federal state bank (“Landesbank”) and each 

federal state bank is affiliated with a state (“Bundesland”) or group of states. The affiliated savings 

banks each own a part of their federal state bank. The federal state banks act as regional clearing 

houses for liquidity and facilitate the transfer of liquidity from savings banks with excess liquidity 

to those with liquidity shortfalls. In addition, the federal state banks secure market funding through 

the issuance of bonds. Federal state banks are largely internationally operating wholesale and 

investment banks (they are not allowed to lend to individuals, for example) and hence follow a 

fundamentally different business model from savings banks (e.g., Hau and Thum (2009); Puri, 

Rocholl, and Steffen (2011)). Federal state banks are not included in this paper.  

 In terms of performance, savings banks look quite similar to small commercial banks in 

continental Europe. They are on average relatively profitable: average pre-tax ROE is 12.8%. The 

average cost to income ratio is 82.1%. Pre-tax ROE of commercial banks is 12.1% in continental 

Europe and 13.2% in the UK (317 banks, 1996-2004, data is from Bankscope). Similarly, cost to 

income ratios are 80.1% in continental Europe and 66.8% in the UK. Overall, savings banks look 

like a fairly typical small commercial bank in continental Europe. 

3. Data 

We examine the effects of public guarantees from three perspectives: the firm level, the bank credit 

portfolio level, and the sector level. For the firm and bank portfolio analyses we use a proprietary 
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data set linking savings banks to their commercial borrowers covering the years 1995 to 2006.8 

Typical customers of savings banks are SMEs, which are particularly suited for answering our 

research question: The firms are all unlisted and, therefore, dependent on bank loans and subject 

to strong informational asymmetries. At the same time SMEs, especially in the German economy, 

are a major driver of the total investments, employment, and production. For example, according 

to statistics published by the German Federal Ministry of Economics and Technology, the German 

SME sector contributes almost 52% to the total economic output and accounts for about 37% of 

the overall sales of German firms. The SMEs in Germany also employ about 60% of all employees 

subject to social security contributions.  

 Our initial data set consists of 639,373 firm-year observations, after dropping financial firms 

to focus on the real sector.9 In our restructuring analysis in Section 5, due to the way savings banks 

dependence is defined and in order to follow the same firm over time, only firms with at least one 

observation for both periods of before and after the removal of the guarantees are used. We further 

collapse the data by the periods before/after the removal to have a fully balanced sample with one 

observation by firm and period. We also focus on the first and fourth quartile of savings bank 

dependence to obtain a more pronounced cross-sectional difference. Throughout the paper we 

denote this data set as the balanced sample. In the analysis of firms entering and exiting from 

banks’ portfolios in Section 6, we include all firms by using the initial data set. Throughout the 

paper we label this sample as the full sample. 

 Table 1 summarizes all data sources and the definitions of the variables we use in this paper. 

Table 2 presents the summary statistics of the variables of interest in our two samples. Panel A of 

Table 2 shows the summary statistics of the full sample which consists of 639,373 firm-year 

observations for 229,752 firms. On average, 67.6% of the firms’ loans come from savings banks 

(SBRatio). This is as expected, as the pre-condition for appearing in the data set is that the firms 

have some sort of relationship with a savings bank. We nevertheless do have a sufficient number 

                                                 

8 Gropp, Gruendl, and Guettler (2014) use the same data set. 
9 We also drop observations with leverage larger than 1. All variables are winsorized at the 1st and 99th percentiles. 
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of firms that we are able to classify as savings bank independent given that the 25th percentile of 

SBRatio is only 34.7%. The standard deviation of SBRatio is 37.6% which again suggests sufficient 

variation to identify the effect. The average firm is small with 2.5 million euro in assets, and invests 

179 thousand euro per year, which is about 7.1% of its total assets. Its total annual sales are on 

average 3.4 million euro, and it grows with an annual rate of 4.6%. The average firm’s return on 

assets (ROA) is 8.2%. Following Bertrand, Schoar, and Thesmar (2007) we use this measure of ex 

post performance to differentiate between productive and unproductive firms. We also use a direct 

measure for total factor productivity based on an estimation introduced by Levinsohn and Petrin 

(2004). This approach is detailed in the appendix. The average (log) Productivity is 4.4. 

 Panel B of Table 2 shows the summary statistics of the balanced sample which includes 

51,958 firm-period observations for 25,979 firms. Even though the number of observations is 

much lower, the summary statistics of the key variables remain qualitatively unchanged.  

 Our full sample is qualitatively similar to the German population of firms in the Amadeus 

data set in the same period. The average German firm from Amadeus has assets of about 2.8 

million euro (2.5 million euro in our full sample). Moreover, the average German firm has a 45.9% 

debt-to-total-asset ratio (46.4% in our sample). The average RoA in Amadeus is 7.1% (8.2% in 

our sample). Therefore, our sample is fairly representative of the German population of firms 

covered in the most comprehensive firm-level data set. Further, Table A1 in the internet appendix 

shows that the distributions of firms across sectors in our sample and in the population of German 

firms is similar. Thus, not only the financial ratios of our sample but also the industry composition 

seem to be representative.  

 We complement the firm-level data set with an industry-level sample for an extension of our 

micro evidence. We describe this data set in Section 7. 

4. Identification Strategy 

Identification of the effects of public guarantees on capital allocation is tricky for at least two 

reasons. First, in most cases, guarantees are granted in the midst of a crisis, in which case the 
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allocative effects of the guarantees would be confounded with the allocative effects of the crisis 

itself. This paper takes advantage of a natural experiment to tackle this identification problem. 

Until the year 2000, the entire German savings bank sector was protected by government 

guarantees (“Gewaehrtraegerhaftung”). As savings banks compete with commercial banks for 

retail and commercial customers, commercial banks in Germany alleged that the government 

guarantees resulted in a significant competitive advantage for savings banks. Prompted by these 

allegations, the European Union filed a lawsuit against the government guarantees at the European 

Court of Justice in 2000. The subsequent decision on July 17, 2001 resulted in the removal of 

guarantees for savings banks and federal state banks in two steps. During a transition period from 

July 18, 2001 to July 18, 2005, newly contracted obligations (such as bonds or commercial paper) 

continued to be secured by government guarantees if their maturity was shorter than December 31, 

2015 but they were not guaranteed for longer maturities. In a second step, starting from July 18, 

2005, all newly contracted obligations were no longer covered. Obligations contracted before July 

18, 2001 are grandfathered. This implies that our sample largely covers the transition period 

between the full existence of the guarantees (until 2001) and their complete removal (in 2005). 

Hence, we check the extent to which the expectation of their complete removal affected banks’ 

behavior, and therefore, the allocation of capital between productive and unproductive firms. The 

removal of the guarantees took place in 2001, in the middle of our observation period. One major 

advantage of our empirical setting is that the removal was exogenously imposed by a court 

decision, it happened in a period without a financial crisis, and affected only some banks in 

Germany. The period under consideration in this paper, 1996–2006, was a period without major 

financial system turmoil in Germany and hence is particularly well suited to identify the effects of 

behavioral changes in response to changes in the safety net.  

 Second, public guarantees are not randomly assigned to banks. They tend to be extended to 

the largest, systemically relevant banks in a country. Comparing the behavior of these banks to 

those not affected by the guarantee may lead to biased results because these two groups of banks 

may differ in many ways besides the guarantee coverage. In this paper, the guarantees were 

extended to a large number of small to medium-sized savings banks, which are not systemically 
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important. In addition, savings banks compete both with small cooperative banks, as well as with 

commercial banks. The latter two groups of banks were not covered by the public bank guarantees. 

Furthermore, there was no change in the perception of implicit too-big-to-fail guarantees of large 

banks around the removal of public bank guarantees that we study in this paper. This setting allows 

for defining comparable groups of control and treatment firms. 

 A further important feature of our data set is that we know for each firm how much they 

borrowed from savings banks and from other banks. We thus construct a proxy of savings bank 

dependence, SBDep, that is the ratio of total savings bank loans over total loans from all banks in 

the pre-2001 period. While the removal of public bank guarantees constituted a shock to all savings 

banks, we aim to isolate its effect on restructuring and firm entry and exit by studying differential 

post-removal changes across firms, based on the degree to which firms relied on savings bank 

funding prior to the outcome of the lawsuit. The identifying assumption of our identification 

strategy is that firms that were more financially dependent on savings banks prior to the removal 

should be more affected by the legal change. We believe that this assumption is consistent with 

theory: Savings bank dependent firms that obtain most of their loans from one savings bank (recall 

that regional separation applies and firms are only permitted to borrow from the savings bank in 

the town of their headquarter) would face substantial adverse selection problems in line with 

classic relationship lending models (Fama (1985); Sharpe (1990); Detragiache, Garella, and Guiso 

(2000)), when attempting to obtain a loan from a competitor bank.  

 Considering that the relationship bank has an informational advantage about the firm, it is 

costly for the firm to switch to other banks since this generates a negative signal about the quality 

of the firm.10 Therefore, we believe that for those firms, for whom the relationship bank tightens 

the lending standards due to the removal of the guarantees, switching to a new bank will be 

difficult. On the other hand, we expect for independent firms, i.e., firms with a low share of 

exposure to savings banks, a change of screening or monitoring policies of savings banks to be 

                                                 

10 For instance, Schenone (2010) also shows empirical evidence that the relationship bank can extract rents from firms 

due to its informational advantage. 
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less important as they may have ample access to credit from other banks. 

 The success of the empirical strategy at the firm level depends on whether the measure of 

savings bank dependence is a persistent characteristic of and is randomly assigned to firms at the 

beginning of the sample period. We address both issues in turn. First, transitory variations in the 

dependence of firms to savings banks may confound our results. Theory, however, suggests that it 

is difficult for firms to switch banks. Therefore, in order to examine the persistence of savings 

bank dependence, we follow an approach similar to Lemmon, Roberts, and Zender (2008). We 

generate three portfolios of firms based on their level of SBDep as of 1995, follow the firms in 

each portfolio for the next eleven years of our observation period and calculate the average SBRatio 

of each portfolio in each year, keeping the portfolio composition constant.11 The results of this 

exercise are presented in Panel A of Figure 2. We find that the relative ranking of the portfolio 

remains unchanged (the lines do not cross) over the course of twelve years. Thus, firms which are 

savings bank dependent in the portfolio formation year 1995, remain savings bank dependent 

throughout the whole time span of our sample, and vice versa. We furthermore find significant 

heterogeneity among the three portfolios which does not disappear over time. As presented in 

Panel B of Figure 2, results are robust to controlling for observable characteristics by generating 

the Unexplained SBRatio, which is the unobservable part of the firms’ SBRatio. It is defined as the 

residual of a regression of SBRatio on total assets, fixed assets, employment, profitability, and 

industry fixed effects. Comparing Panels A and B in Figure 2 indicates that observable 

characteristics only account for a small part of firms’ dependence on savings banks. This means 

that whether a firm relies on savings banks or not depends more on other factors such as access to 

savings banks through geographical distance, personal relationships, and other factors which can 

be thought of as random to firm fundamentals. 

 Nevertheless, to address the likely non-randomness of our savings bank dependence measure 

(SBDep) across firms and to address concerns about any omitted variable bias we follow three 

                                                 

11 One could also repeat the same exercise for each cohort and report averages over cohorts, as in Lemmon, Roberts, 

and Zender (2008), but our approach is a more stringent test because it avoids diluting portfolios by new cohorts. 
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different estimation strategies. First, in most specifications we control for a high-dimensional set 

of fixed effects to minimize the impact of any omitted differences across savings bank independent 

and dependent firms (see Section 5.1). Second, we use a matching estimator to address the likely 

common support problem inherent in regression models (see Section 5.2). Third, we use a 

functional form IV approach to instrument our savings bank dependency measure. All estimators 

are explained in more detail below. 

 We further follow Bertrand, Schoar, and Thesmar (2007) in identifying allocative efficiency 

by estimating all models (both the regressions and the matching estimator) separately for different 

sets of firms that we classify based on their performance and productivity. We then check whether 

the presence of public guarantees affected more- and less-productive firms differently.  

5.  Within Firm Analysis: Firms’ Restructuring Activity 

The first part of our analysis deals with the effects of public bank guarantees on firms’ restructuring 

activity. Firms at least in part decide on their level and types of investments based on their access 

to finance and the intensity by which they are monitored by the lender. In Section 1 we explain 

how public guarantees may improve the access of unproductive firms to finance, reducing their 

incentives to restructure. Allocative efficiency is high if the best performers are given the 

opportunity to invest more and grow faster while on the other hand the worst performers are cut 

from funding and either restructure to improve productivity or disappear from the market. This 

environment will eventually lead to higher productivity levels on aggregate. Our analysis in this 

section is intended to answer whether and how public guarantees contribute to or hinder these 

dynamics following the same firms over time (intensive margin). 

 The three main variables of interest in this section are the investment ratio, sales growth, and 

productivity, and we are interested in the variation of these variables for the same firm over time. 

Summary statistics for these variables are presented in Panel B of Table 2 for the balanced sample. 

Average annual investment is around 217 thousand euro in absolute terms and 9% as a share of 

total assets. Total sales for the average firms is about 3.91 million euro and grows at an average 
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rate of 5% per year. The (log) productivity in our balanced sample is on average 6.82, with a 

standard deviation of 0.79. 

 Figure 3 depicts the time series of the difference in investments and sales growth between 

the savings bank dependent and independent firms. This figure shows that investments were higher 

and sales grew faster for dependent firms when guarantees were in place. However, after the 

removal of the guarantees the differences in investments disappeared, while sales growth became 

lower for savings bank dependent firms compared to savings banks independent firms. 

Considering that these firms mainly rely on bank debt to finance their investments, this finding is 

consistent with Ivashina and Scharfstein (2010) who document a swift reduction of real investment 

loans by 14% in the fourth quarter of 2008 relative to the previous quarter in response to the 

collapse of Lehman Brothers.  Moreover, the latter result may be suggestive evidence that the lower 

sales growth after the removal was driven by inferior productivity of savings bank dependent firms 

for comparable levels of investments. 

5.1. Fixed Effects Estimation  

In the regression approach, we run the following fixed effects specification on the balanced 

sample: 

𝑌𝑖𝑡 = 𝛽1(𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝑡 × 𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑖) + 𝑎𝑖 + 𝑎𝑠𝑡 + 𝑎𝑗𝑡 + 𝜀𝑖𝑡                                              (8) 

The dependent variable in equation (8), Yit, is either the investment ratio, sales growth, or 

productivity. 𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑖 is a dummy variable which is equal to one for firms in the 4th quartile 

and zero for those in the 1st quartile of the average pre-2001 reliance on savings banks’ credit. 

𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝑡 is a dummy which equals one for the period from 1995 to 2000. Note that the 

individual effects of Guarantee and Dependent are absorbed by the fixed effects. We control for 

firm (αi), state-by-period (αst), and industry-by-period (αjt) fixed effects. This specification 

removes all time-invariant differences between firms, while controlling for industry variation and 

potential economic shocks at the state level. Therefore, estimates of 𝛽1would give us the treatment 

intensity of public guarantees on firms that are differentially dependent on savings banks. We 
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estimate equation (8) separately for productive and unproductive firms. We classify firms based 

on their performance in two ways: first, we follow Bertrand, Schoar, and Thesmar (2007) by using 

the ex post profitability (RoA) before 2001. Second, we use a direct productivity estimate based 

on Levinsohn and Petrin (2004) that we explain in detail in the appendix. We then check whether 

the effect of guarantees is more pronounced for unproductive firms relative to productive ones. 

 Estimation results of equation (8) for the Investment Ratio (Panel A), the Sales Growth 

(Panel B), and the Productivity (Panel C) are presented in Table 3 (split by ROA) and Table 4 

(split by productivity). The overall results in Table 3, Panel A, show that investments of firms with 

higher savings bank dependence were higher during the guarantee period (column 1). The 

coefficient estimate of the interaction terms implies that a savings bank dependent firm invests 

1.55 percentage points more (as a share of assets) during the guarantee period relative to a savings 

banks independent firm. However, this effect is 3.04 percentage points for the firms in the lowest 

ROA quartile (column 2), while it is only 0.69 percentage points for firms in the top ROA quartile 

(column 5). The Table 4 results (split by productivity) are qualitatively similar even though a bit 

smaller in magnitude. In general, it seems that although guarantees facilitate investments by all 

firm, they disproportionately support the least productive firms.  

 Table 5 presents further results that tell us whether the coefficient estimates of the split 

sample are significantly different. In this specification we only keep the least and most productive 

firms and introduce the triple interaction terms of interest, Guarantee × Dependent × LowROA and 

Guarantee × Dependent × LowProductivity (besides the additional double interaction terms). The 

investment ratio results in Table 5 (columns 1 and 3) show that these effects are also statistically 

significant. The difference between the least and the most productive firms (2.35 percentage 

points, c.f., Panel A of Table 3) is also economically significant. It corresponds to 20% of the 

standard deviation of the investment ratio (11.7%, c.f., Panel B of Table 2). Gropp, Gruendl, and 

Guettler (2014) also find that savings banks used to finance riskier firms in the presence of the 

guarantees. Therefore, the argument that guarantees may spur risk taking in pursuit of higher 

expected profits is not valid here, as we find the low-profitability firms benefiting the most from 

guarantees.   
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 Consistent with the results on investments, we find that the sales growth was also higher 

under the guarantees for savings bank dependent firms (Panel B of Table 3). Savings bank 

dependent firms have on average 3.81 percentage points higher rate of sales growth relative to 

savings banks independent firms during the guarantee period (column 1). This effect is 7.74 

percentage points for the least productive firms (column 2) and significantly lower for the most 

productive ones (column 5). Again, results for the split regressions based on the productivity 

estimate are very similar (Table 4). These results confirm the previous finding that guarantees help 

unproductive firms to expand. Again, columns 2 and 4 of Table 5 confirm that the estimated effects 

are statistically larger for the worst compared to the best performing firms. The difference between 

the least and the most productive firms (4.04 percentage points, c.f., Panel B of Table 3) is again 

economically significant because it corresponds to around 15.2% of the standard deviation of the 

sales growth (26.5%, c.f., Panel B of Table 2). 

 For low performers, being able to invest and keep growing due to the presence of the public 

guarantees is an incentive to postpone restructuring activities. Our results in Panel C of Table 3 

show that firms follow less productive production processes when guarantees are in place. A 

savings bank dependent firm is 1.6% less productive than a firm that is not savings banks 

dependent. Considering the distribution of our estimate of total factor productivity in Panel B of 

Table 2, this effect corresponds to 14% of the standard deviation (1.6%×6.82/0.79). 

5.2. Propensity Score Matching  

Our second estimation approach is to use a matching estimator for the average treatment effect on 

the treated (ATET). Matching estimation addresses the problem of common support directly and 

does not rely on linearly extrapolating the effect for observations for which there is no comparable 

counterpart. 

 We form the treatment group with the firms in the fourth quartile of SBDep (Dependent 

equals one) and the control group being the firms in the first quartile of SBDep (Dependent equals 

zero). We again drop all other firms in order to achieve sufficiently different exposures to savings 

banks credit and use the balanced sample. We then calculate the first differences (between the 
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guarantee period and the no-guarantee period) of each outcome variable for each firm and drop the 

no-guarantee period observations. This results in a cross sectional sample of dependent and 

independent firms on which we can run the matching analysis to compare the first differences of 

outcome variables between dependent firms and matched independent firms. In particular, for each 

dependent firm we find a group of four closest independent firms based on an estimated propensity 

score and compare their first-differences in the outcome variables. The propensity scores are 

estimated via a logit model in which savings banks dependence (i.e., Dependent = {0,1}) is 

explained by the firms’ total assets and fixed assets. Furthermore, we take the firms’ industry and 

state into account as we estimate the propensity scores within each sector-state combination. We 

collect the estimated average treatment effects on treated observations and report the weighted 

average of these estimates, where the weights are the number of firms in each sector-state.12 

Following Dehejia (2005), we estimate the propensity score model separately each time we run 

our analysis on a different group of firms.  

 Table A2 in the internet appendix reports the results of the logit model employed to estimate 

the propensity scores. Both covariates are statistically significant predictors of savings banks 

dependence. Moreover, Figure A1 in the internet appendix shows the distribution of the predicted 

propensity score for the two groups of firms. The overlapping distributions suggest that for every 

savings bank dependent firm there exist some comparable (in terms of propensity score) 

independent firms. 

 The improvement in the match between savings bank dependent and savings bank 

independent firms can also be seen in Table 6. Before matching, firms are statistically different in 

terms of total assets, fixed assets, ROA, and productivity. As one may expect, savings bank 

dependent firms tend to be smaller in size. Matching, however, removes these differences. The 

two groups are no longer statistically different with respect to the four characteristics.  

 Table 7 reports the ATET. In general, all the previous results are confirmed. Dependent firms 

                                                 

12 The estimate for the ATET is statistically more precise in sector-states with more observations. Hence, the employed 

weighting scheme incorporates this and puts more weight on estimates which are more precisely estimated.  
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invest more and show higher sales growth. Moreover, these effects are now only significant for 

the least productive firms. We formally test whether the ATETs are different between the worst 

and best performing firms by bootstrapping the ATET differences. The right-most column in Table 

7 reports the mean differences and the standard deviation of the differences (in parentheses) using 

a bootstrap approach based on 1,000 replications. We find that these differences are always 

statistically significant. Guarantees thus only seem to benefit unproductive firms. Finally, 

productivity is lower for the dependent firms under the guarantee regime.  

 The estimated effects are not only statistically, but also economically significant. Based on 

our matching estimation results in Panel A of Table 7, public guarantees are associated with a 2.16 

percentage points higher investment ratio for the least productive savings bank dependent firms 

while the effect is only 0.2 percentage points (and statistically insignificant) for the best performing 

savings bank dependent firms. Taking into account the difference between these two estimates, a 

low-ROA savings bank dependent firm, with an average asset size of 2.99 million euro, invests 

about 58 thousand euro more than the average firm in the top quartile of profitability. Across all 

3,452 low-ROA savings bank dependent firms in our sample, this amounts to 202 million euro 

“excess” investments that are spent by unproductive firms compared to productive firms.  

5.3. Instrumental Variable Estimation 

In this section we present one more approach to deal with the fact that being savings bank 

dependent is not randomly assigned to firms. To the extent that this non-randomness is driven by 

observables and time-constant unobservable firm characteristics, our analyses in Sections 5.1. and 

5.2. are sufficient to achieve an unbiased estimation of the causal effect of the guarantees. 

However, even though we document in Section 4 that our measure of savings bank dependency is 

persistent in our observation period, our within-firm estimations cannot fully rule out that some 

unobserved forces are driving firms to be savings bank dependent, to be more or less productive, 

and to benefit in a different way from the more permissive lending during the guarantee period 

compared to the non-guarantee period.  

 In order to address this possibility, we apply an IV approach to deal with the potential omitted 
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variable bias in this subsection. Given our data restrictions, e.g., we do not observe the name and 

the location of the firms, we cannot instrument savings bank dependence by the distance between 

the firm and the savings bank or other common proxies of firm-bank relationship strength. We 

therefore use a functional form IV approach as proposed for example by Lewbel (2012).13 Even 

though the approach is relatively new, similar approaches have been successfully used in finance, 

see for instance Broda and Weinstein (2006), Chaboud, Chiquoine, Hjalmarsson, and Vega (2014), 

Deuskar and Johnson (2011), or Rigobon and Sack (2003). We obtain the instrument by exploiting 

heteroscedasticity in 

𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 = 𝑎 + 𝑏𝑋 + 𝑒𝑇 ,                 (9) 

where Dependent denotes the potentially endogenous treatment variable and X denote the (vector 

of) observable characteristic(s), to identify the model in equation (8). We use the residuals 𝑒𝑇 and 

calculate the instrument Z 

𝑍 = (𝑋 − �̅�)𝑒𝑇                (10) 

where �̅� denotes the sample average of X. After Z has been calculated, equation (8) can be 

estimated by standard 2SLS or GMM approaches (instrumenting Dependent by Z). Z is a valid 

instrument for Dependent in equation (8), if there is sufficient heteroscedasticity in equation (9). 

We test the latter by a standard Breusch-Pagan test. Note that X and Z can be scalars or vectors, 

i.e., the approach yields as many instruments as suitable observable characteristics. In this paper, 

we use firm size and profitability to generate instruments. We find strong first stage results and 

generally valid overidentification test statistics.  

 Table 9 provides the results based on samples that are split by profitability. It replicates Table 

3 of Section 5.1 using a slightly less saturated set of fixed effects (firms, period, sector, and state 

fixed effects)14 and the same clustering choice. Panel A shows the results for the investment ratio. 

                                                 

13 Related approaches are provided in Klein and Vella (2010), Magnusson and Mavroeidis (2014), and Rigobon 

(2003). 
14 Results are qualitatively similar if we replicate the sets of fixed effects (firm, sector-by-period, and industry-by-

period) of Table 3. In this case, we observe a poorly estimated coefficient with a very large standard error. Hence, 
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The sample with the two lowest productivity quartiles (second and third column) show significant 

and comparable results to Table 3. Point estimates for the third and fourth profitability quartiles 

are insignificant (fourth and fifth column) or negative (fifth column). The first stage F-statistics 

are always strong and significant at the 1% level15 while the p values of the J-statistics do not 

indicate that we use invalid instruments for the split samples (second to fifth column). Table 9, 

Panel B, comprises the results for sales growth. Results for the first and second profitability 

quartile are significant and a bit larger than in Table 3 while the point estimates for the third and 

fourth profitability become insignificant (and negative in the last column). Except the last column, 

the F-statistics indicate a strong explanatory power in the first stage (p value of the J-statistics are 

always insignificant). Table 9, Panel C, shows the productivity results. We find a statistically 

significant negative point estimate which is much larger than in Table 3, Panel C. Our two tests 

for the first stage and overidentifying restrictions both appear favorable in this panel as well.  

  Table 9 replicates Table 4 of Section 5.1. Note that the sample size is reduced because the 

productivity measure is sometimes missing due to data restrictions. Panel A shows comparable 

results for the investment ratio as in the previous table, except that the point estimate in the second 

productivity quartile becomes insignificant. The F-statistics indicate an overall lower fit in the first 

stage. Panel B shows point estimates in columns one and two that are comparable to Table 4 and 

Table 9. They become statistically insignificant because of notably higher standard errors (note 

the lower F-statistics). 

 Overall, the IV results suggest that our baseline results are robust to omitted variable bias. 

The main results that underperforming savings bank dependent firms invest more, grow faster, and 

are less productive during the guarantee period seem to be robust for the three applied estimation 

approaches. 

                                                 

we opt to reduce the dimensions of the sector-by-period and the industry-by-period fixed effects. 
15 The untabulated Breusch-Pagan test shows strong heteroscedasticity. In the first column of Table 9, Panel A, the 

Chi-squared test statistic with one degree of freedom equals 584.74 and the p value is smaller than 0.0001. 
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6. Firms’ Entry into and Exit from Bank Portfolios 

In this section we analyze whether public bank guarantees affect the portfolio composition of 

savings banks. We study two aspects: One, if banks engage in active monitoring of firms and cut 

off credit to underperforming firms, we should observe more turnover in banks’ portfolios 

compared to the case when they do not actively monitor firms. Second, the difference in 

productivity between those firms that enter the portfolio of banks and those that exit should be 

larger for banks that actively monitor and screen. This latter analysis supports the idea that 

underperforming firms may select into relationship with a guaranteed bank while these guarantees 

were in place because they expected a laxer screening by such a bank. 

6.1. Entry and Exit in Banks’ Loan Portfolios 

We estimate the portfolio rebalancing activity of banks by checking the likelihood of a new firm 

entering a bank’s loan portfolio, and/or an existing firm leaving it. We label a firm in the year of 

entering the sample Entering Firm. Similarly, we define a dummy variable Exiting Firm that 

equals one for firms in the year in which they are observed for the last time. We do not use 

observations from the years 1995 and 2006 (the first and last years of our observation period) to 

avoid misclassifying firms. Ultimately, we are interested in the effect of the guarantees on portfolio 

turnover. Hence, we define a dummy variable Turnover which includes both entering and exiting 

incidences by taking the value of one when observing either entering or exiting firms. 

 We use the full sample to estimate the following set of binary models. We estimate the 

models using both probit and OLS in order to deal with the incidental parameter problem inherent 

in non-linear models with multiple dummy variables (e.g., Neyman and Scott (1948)): 

Pr(𝑌𝑖𝑡) = 𝛽1𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝑡 × 𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑗 + 𝑎𝑗 + 𝑎𝑠𝑡 + 𝜖𝑖𝑡                            (11) 

where 𝑌𝑖𝑡 represents the three dummy variables of Entering Firm, Exiting Firm, or Turnover. 

Guarantee, as before, is defined as a dummy which is equal to one for the pre-2001 (guarantee) 

period. Dependent is defined in equation (11) at the industry-level. For a firm entering a bank’s 

portfolio we do not observe the history of its relationship with savings banks to determine its 
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savings banks dependence. Moreover, for an exiting firm the firm specific measure of savings bank 

dependence may be distorted by a gradual reduction in lending to the firm prior to exit. Therefore, 

we rely on an industry-level measure of savings banks dependence. Within each industry we assign 

the median firm’s SBDep as that specific industry’s measure of savings banks dependence. Hence, 

the variable Dependent in model (11) is defined to be one for firms in the top quartile of industry-

level savings banks dependence and zero otherwise.16 We control for industry fixed effects (𝑎𝑗) 

and state-by-year fixed effects (𝑎𝑠𝑡). Note that since Guarantee does not change within 

observations in the same year, and savings banks dependence is measured at the industry-level, we 

cannot employ industry-by-year fixed effects unlike what we did in equation (8). Our displayed 

number of observations is lower than in Table 2, Panel A, because we cannot use observations 

from the year 1995 in columns 1 and 4 (because we cannot observe whether a firm was entering 

the sample), from the year 2006 in columns 2 and 5 (because we cannot observe whether a firm 

was exiting the sample), and from the years 1995 and 2006 in columns 3 and 6 (combined effect 

for Turnover). 

 The results are presented in Table 10. The negative point estimates for the interaction term 

β1 imply that when the guarantees were in place banks were less willing to reshuffle their pool of 

firms in industries where they are most active. There were fewer incidences of observing new firms 

joining banks’ pool of firms (columns 1 and 4), and at the same time, fewer incidences of old firms 

leaving the pool of firms (columns 2 and 5), hence reducing portfolio turnover overall (columns 3 

and 6). We interpret these results as less active monitoring and screening practices by savings 

banks when the guarantees were in place compared to the period when the guarantees were 

removed.  

6.2. Productivity of Entering and Exiting Firms 

We next analyze the difference in productivity of firms entering into a credit relationship with 

                                                 

16 Results are robust if we alternatively define Dependent equal to zero only for firms in the first quartile of industry-

level savings banks dependence and drop the two middle quartiles.   
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savings banks in each year with those that exit such a relationship. We compare the Productivity 

of entering firms with exiting firms (the omitted category), for the two periods of with and without 

guarantees for the subsample of firms that either entered or exited banks’ portfolios. The resulting 

specification is as follows: 

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑡 = 𝛽1𝐸𝑛𝑡𝑒𝑟𝑖𝑛𝑔 𝐹𝑖𝑟𝑚𝑖𝑡 + 𝛽2𝐸𝑛𝑡𝑒𝑟𝑖𝑛𝑔 𝐹𝑖𝑟𝑚𝑖𝑡 × 𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝑡 + 𝑎𝑗𝑡 + 𝑎𝑠𝑡 + 𝜖𝑖𝑡         (12) 

We control for industry-by-year (αjt) and state-by-year (αst) fixed effects. The results in Table 11 

show marked differences in the relative productivity between those firms entering banks portfolios 

and those exiting, with and without guarantees: With guarantees in place, entering firms were less 

productive than exiting firms (the point estimate of the interaction term is -3.8 percentage points), 

while in the no-guarantee period this pattern is reversed (the point estimate of the individual term 

is 2.5 percentage points). We interpret the results as further evidence in favor of our central 

hypothesis that banks invest less in screening and monitoring with public guarantees in place. 

7. Sectoral Firm Exits 

Finally, we study the aggregate implications of the effects found so far. In particular, we are 

interested to see whether public guarantees have an aggregate effect on the rate at which firms exit 

the market. This question is interesting because the exit of unproductive firms is a necessary 

condition for technological progress in the Schumpeter-type model of economic growth based on 

creative destruction.17 As we discussed earlier in the paper, Bravo-Biosca, Criscuolo, and Menon 

(2016) show that the share of high growth firms is positively correlated with the share of shrinking 

firms in each industry. At the same time, the share of exiting and entering firms has a positive 

association with productivity growth (Foster, Grim, and Haltiwanger (2016)). Hence, if public 

guarantees reduce the likelihood of firm entry and exit in a sector, this may have adverse 

implications for productivity growth. 

                                                 

17 We also examined firm birth rates and find that firm birth rates are lower in the presence of public guarantees. 

However, firm birth rates suffer from substantial measurement error in Germany, as we have to infer firm birth rates 

from data on the total number of firms and firm exits. These results are available from the authors upon request. 
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7.1. Sector-level Data 

In order to examine this question, we use data from Germany’s Federal Statistical Office (Destatis) 

and follow an approach similar to Bertrand, Schoar, and Thesmar (2007). We gather the number 

of firms in each sector that exit the market each year and the total number of firms in each sector. 

For the total number of firms in each industry we use the value added tax (VAT) data from 

Germany’s Federal Statistical Office.18 Therefore, we assume that the number of firms which pay 

VAT is a good proxy for the total number of operating firms in each industry-year spell. The data 

spans the years 1996 until 2006 and covers 13 industries.19 This is the highest level of 

disaggregation for firm exits that is available in Germany. In Table 12 we see the annual average 

number of total and exiting firms in each industry during the sample period. We find that exit rates 

are highest in the construction sector (2.5%) and lowest in the utility sector (0.2%). 

 We also gather the annual number of firms in each industry-state combination that file for 

bankruptcy. This is highly correlated with the actual number of exits on the industry-level. The 

correlation coefficient is 0.92 even though bankruptcy is only one of several ways to exit; e.g., 

firms can also simply close and distribute the remaining assets among the owners or they may be 

taken over by another firm. The advantage of this data set is that we have the number of firms that 

file for bankruptcy in each industry-state combination, rather than just at the industry-level. This 

data, however, is available only for years from 1999 until 2006. It is available for 13 industries in 

12 German states.20  

7.2. Empirical Results: Sectoral Analysis 

Figure 4 shows that savings banks dependent industries had lower exit rates compared to savings 

                                                 

18 Companies with sales below 17,500 euro, companies with paid sales-taxes below 1,000 euro in the previous year 

and companies which do not pay sales taxes at all are not included in this statistic. 
19 We drop the data from the finance industry, public administration and defense, private households, and 

extraterritorial organizations and bodies. The reason to do this is to focus only on the information related to the real 

business sector.  
20 As we did for the exit data, we drop the data regarding to the finance industry, public administration and defense, 

private households and also extraterritorial organizations and bodies. 
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bank independent firms when guarantees were in place. This however reversed after guarantees 

were removed. This figure already hints at our main result in this section: Some firms were able 

to remain in the market only in the presence of the guarantees. 

 In order to identify the effect of public guarantees, we follow a similar approach as in the 

previous two sections and investigate how the change in the number of exits differs for industries 

that are more dependent to savings banks in comparison to less savings banks dependent industries. 

As in the previous section, we define a measure of sectoral savings bank dependence during the 

period when the guarantees were effective. Specifically, we use the median firms’ SBDep of each 

industry as an indicator of the savings bank dependence of that specific industry. This measure is 

67.3% for the least- and 97.0% for the most-dependent industry. 

 We estimate the following regression to find the effect of the guarantees on the average 

number of firms that exit the market each year. For each industry, Dependent is equal to one if its 

SBDep is in the 4th quartile of the distribution of SBDep and zero otherwise.21 Hence, we compare 

savings bank dependent industries with all the other industries and estimate the following 

specification: 

𝐿𝑜𝑔(𝐸𝑥𝑖𝑡𝑗𝑡) = 𝛽1(𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝑡 × 𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑗) + 𝛽2𝐿𝑜𝑔(𝑇𝑜𝑡𝑎𝑙_𝑁𝑜. _𝐹𝑖𝑟𝑚𝑠𝑗𝑡) + 𝑎𝑗 + 𝑎𝑡 + 𝜀𝑗𝑡       (13) 

The subscript j rolls over the industries and t over the years. We are interested in the estimate of 𝛽1. 

The point estimate of this interaction term tells us the effect of the guarantees on firm exits in the 

savings bank dependent industries relative to industries which are less dependent on savings banks. 

We include industry (𝑎𝑗) and year (𝑎𝑡) fixed effects in equation (13). We use the robust 

Huber/White sandwich estimator, because we do not have enough industries to cluster on that 

level. 

 The results are presented in the first two columns of Table 13. We find a negative coefficient 

for the interaction term. This implies that with public guarantees in place, there were fewer firms 

                                                 

21 We do not drop the second and third quartile of SBDep because the industry-level data set is much smaller than the 

firm-level data set used before. 
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leaving the market in savings bank dependent industries relative to less savings bank dependent 

industries. The effect is also economically significant: we find that guarantees result in about 8,900 

fewer annual exit incidences in the whole economy. 

 As a robustness check, we next analyze the number of firms that file for bankruptcy each 

year. This includes parts of the Exits measure above plus those filings for bankruptcies which are 

rejected due to the lack of assets to pay the cost of the insolvency proceedings.22 The advantage of 

this data set is that we have the number of firms which file for bankruptcy in each industry-state 

combination for the years from 1999 until 2006. Therefore, we are able to control for any time 

invariant unobservable characteristics among industry-state combinations. 

 We again use the median firm’s SBDep in each industry-state as the measure of savings bank 

dependence of each particular industry-state combination. Similar to the previous section, we 

define an industry-state combination as highly savings bank dependent if its SBDep is in the fourth 

quartile of SBDep distribution. Dependent is equal to one if this is the case and zero otherwise. We 

estimate specifications that are similar to equation (13) and replace the outcome variable with the 

logarithm of the number of bankruptcy filings. We control for year and industry-by-state fixed 

effects. Finally, standard errors are double-calculated at the industry and state level. The results 

are presented in the last two columns of Table 13. We find similar results compared to the case 

where we used total exits, i.e., guarantees result in fewer bankruptcy filings in the highly savings 

bank dependent industries. These results provide further support for the hypothesis that public 

guarantees may prevent unproductive firms from exiting the market because of less active and 

careful monitoring activities. 

8. Robustness Checks 

8.1. Relationship Lending 

Our main results regarding higher investments and sales growth by firms during the period in 

                                                 

22 In the German bankruptcy law it is called “Abweisung mangels Masse”. 
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which guarantees were in place may be interpreted as a positive impact of guarantees on 

relationship lending, especially in our sample which is mostly comprised of SMEs. If this is the 

case, then public bank guarantees would be a tool to boost lending to a subset of firms which would 

otherwise be credit-rationed even though they might have positive-NPV projects to undertake. 

These firms are mostly smaller firms with little pledgeable assets and a low level of transparency 

(e.g., Beck, Degryse, De Haas, and Van Horen (2014)). For such firms relationship lending can 

relax credit constraints and allow them to invest optimally. In our setting this would translate to a 

larger estimate for firms which are more reliant on relationship lending. More specifically, we 

would expect to find larger estimates if we run our main tests for small and opaque firms with 

lower pledgeable assets.  

 We run the baseline tests separately for firms in each of the four quartiles of asset 

pledgeability and size, as well as for closely-held firms (labeled as opaque) and incorporated firms 

(labeled as transparent23) using the balanced sample. The results are presented in Table A3 in the 

internet appendix, where each cell shows the estimate for the coefficient of the interaction term in 

equation (8). Depending on the measure we choose, the point estimates are bigger for relationship 

firms or arm’s length firms. However, considering the standard errors we infer that none of the 

estimates are significantly larger for firms which are more reliant on relationship lending. Our 

results hence do not show a particular pattern in favor of the relationship lending hypothesis.  

8.2. German Economy’s Slowdown of 2001-2003  

The next concern are the confounding effects of the slowdown of the economy in Germany starting 

in 2001 and ending in 2003. Banks become more cautious during downturns and may cut lending 

to marginal firms. This will affect the firms’ investment policy and more so if the firm is more 

dependent on its relationship bank. This may affect our firm-level restructuring results. To the 

extent that we believe that savings bank dependent firms may find it harder to switch to other 

                                                 

23 Reporting requirements are higher for incorporated firms in Germany. For instance, a sole proprietorship is not 

required to publish its annual financial statement in the electronic Federal Gazette in contrast to incorporated firms 

(such as the very common limited liability corporation “GmbH”). 
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banks in a recession, they will be more likely to get hit by an economic downturn. To test whether 

our results are explained by this channel, we use the different slowdown realizations across 

German states and compare our results in states with a severe downturn to states with a mild 

downturn using the balanced firm panel.  

 We start by calculating German states’ change in GDP growth from the pre-2001 period to 

the 2001-2003 period. Then we rank the states and form four equal subsamples based on their 

growth performance. For example, in the hardest-hit states (Brandenburg, Mecklenburg-Western 

Pomerania, Lower Saxony and Thuringia) the GDP growth was -1.6 percent, for the least affected 

states (Berlin, Bremen, Hamburg, Hesse, North Rheine Westphalia, Saarland and Saxony) it was 

-0.2 percent. We run our baseline regressions using these two groups of German states. Within the 

states in which the recession had been the mildest, we find similar results as before, namely, 

investments and sales growth are higher under the guarantee regime (see columns 1 and 2 of Table 

A4 in the internet appendix). Moreover, when the guarantees are effective firms produce less 

productively (see column 3 of Table A4 in the internet appendix). In contrast, our results appear 

weaker for states which were hit hardest by the downturn (see columns 4 to 6 of Table A4 in the 

internet appendix). All in all, our baseline results appear to be driven by the stronger and not by 

the weaker states, which alleviates concerns about confounding effects of the economic slowdown 

in Germany in 2001/03. 

8.3. Further Robustness Checks 

In this subsection we report further robustness checks. Due to space considerations, there are no 

tables included in the paper for these set of results. However, all results are available from the 

authors upon request.  

A) The Collapse of the Dot-com Bubble 

One plausible confounding factor with our results may be the collapse of the dot-com bubble 

during 2001 to 2002. If we assume that the savings bank dependent firms were also more exposed 

to the dot-com bubble then our firm-level results for the full sample may be driven by the collapse 

of the bubble rather than the removal of the guarantees for savings banks. However, it seems 
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unlikely that this channel is driving the results because the exposure of savings banks to high-tech 

companies is small. High-tech firms, defined as firms in computer and data processing industries, 

including both production and services, comprise only 0.88% of the savings banks portfolios in 

terms of credit volume (and 0.71% in terms of the number of firms). When we drop these firms, 

none of our results change. 

B) Labor Market Reforms 

Starting from 2003, the German government pushed a series of labor market and welfare reforms 

(“Agenda 2010”). The main objectives of the reforms were to reduce the unemployment benefit 

duration, to make it easier for some parts of the economy to execute layoffs, to merge social 

security and unemployment welfare systems, and to allow low income jobs to be combined with 

welfare benefits. Theoretically, these reforms should have reduced unemployment, and there is 

some evidence that they did (Burda and Hunt (2011)). To make sure that our results are not 

confounded by these reforms, we restrict our sample to the years 2002 and earlier. We run our 

main regressions on this shortened sample and we find our results to be robust. 

C) Financing of R&D-intensive industries 

Guarantees may help banks to finance R&D-intensive firms that usually are not profitable in their 

early stages, are riskier and fail more often, but, conditional on survival, will enhance productivity 

and income growth. If the low-ROA firms in our analysis are mostly the R&D-intensive firms, our 

results can be interpreted differently than we have done so far in this paper. However, this is not 

the case. First, firms in R&D-intensive industries24 comprise only 4.2% of all firms in our sample. 

They have slightly lower ROA in comparison to other firms, i.e., 6.2% versus 6.4%, which is, 

however, not statistically different. More importantly, there is no clustering of R&D-intensive 

firms in the first ROA quartile. As expected, if we drop all the firms from R&D-intensive industries 

                                                 

24 These industries are: research and development, manufacturing of chemicals and chemical products, manufacturing 

of coke, refined petroleum products, and nuclear fuel, manufacturing of radio, television and communication 

equipment and apparatus, computer and related activities, manufacturing of medical, precision and optical 

instruments, watches and clocks, manufacturing of motor vehicles, trailers and semi-trailers; telecommunication, 

manufacturing of machinery and equipment. The classification is based on Grenzmann, Kladroba, and Kreuels (2009) 

who conducted a survey with around 8,000 responding German firms.  
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and run the main regression, results do not change. In a second approach we define R&D intensive 

firms as those that report non-zero R&D expenditure at least once during their presence in the 

sample. None of our results change if we drop these firms from our sample. Therefore, we can 

verify that our findings are not driven by the effects of guarantees on financing of productivity-

enhancing firms.   

D) The Introduction of the European currency  

The new European currency, named euro, was introduced to financial markets as an accounting 

currency on 1 January 1999. It is important to note that by that date, the exchange rates between 

the participating European countries were fixed. Between January and May 2001, the physical 

euro coins and banknotes replaced the former European currencies. Since the introduction of the 

book money in January 1999 and not the introduction of the paper money in 2001 was 

economically relevant (e.g., Rajan and Zingales (2003))25, we do not face a potentially 

confounding event to the removal of public bank guarantees in 2001.   

9. Conclusion 

We study the effect of public bank guarantees on allocative efficiency, i.e., the ability of the 

financial system to efficiently allocate funding to its most productive use. While most of the 

theoretical background on the effect of public guarantees on bank behavior rests on moral hazard 

models, we show that in a basic adverse selection set up banks have fewer incentives to screen and 

monitor. With less screening and monitoring, less productive firms are relatively more likely to 

obtain funding. Public guarantees thus reduce allocative efficiency. The consequences of this 

misallocation of funds may be lower growth in productivity and ultimately lower long-term 

growth.    

 Using a unique identification strategy, we find that with guarantees in place unproductive 

firms invest more and maintain higher rates of sales growth. Banks subject to the guarantee 

                                                 

25 Rajan and Zingales (2003) show that the introduction of the euro in 1999 increased the amount of commercial net 

debt issues while there was no change in countries that did not introduce the euro. 
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maintain longer relationships with firms and exhibit less turnover in their loan portfolio. Fewer 

new firms are able to obtain credit and fewer firms are cut off from funding. Combined with the 

evidence by Bravo-Biosca, Criscuolo, and Menon (2016) and Haltiwanger (1997) this suggests 

that banks subject to public guarantees slow down the creative destruction process that is central 

in productivity growth (Schumpeter (1942)). We are also explicitly able to show that the 

productivity of new firms entering banks portfolios relative to the productivity of exiting firms 

changes with guarantees in place. Firms that borrow for the first time are significantly less 

productive in the presence of public guarantees. Finally, we show that industry-level exit rates are 

lower with public guarantees in place. 

 The research highlights the importance of a timely and credible removal of public guarantees 

that became prevalent in the wake of the recent financial crisis. We show that public guarantees in 

the long run may have significant adverse consequences for productivity growth and capital 

allocation. 
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This graph is borrowed from Bravo-Biosca, Criscuolo, and Menon (2016). It compares the distribution of 

firms in the US and Europe based on their growth dynamics. 

  

 
 

 

 

 

  

Figure 1 – Distribution of Firm Growth, EU versus US 
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This figure shows the persistence of dependence to savings banks. In Panel A, Low denotes to the portfolio 

of firms in the first tercile of the SBRatio distribution as of 1995. Similarly, Medium denotes to the firms in 

the second tercile and High to the third tercile of SBRatio distribution as of 1995. SBRatio is defined as the 

firm’s loans from savings banks divided by its total loans from banks. In Panel B, Unexplained SBRatio is 

the unobservable part of the firms’ SBRatio and is defined as the residual of a regression of SBRatio on total 

and fixed assets, employment, profitability, and industry dummies. 

 

Figure 2 – Persistence of Savings Bank Dependence 
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This figure shows the difference in the annual average investment ratio (left axis) and the sales growth 

(right axis) between the savings bank dependent and independent firms. Each variable is separately 

normalized to its value in 2001. 

 

  

Figure 3 – Differences between Dependent and Independent Firms 
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This figure shows the logarithm of the total number of exits in the average savings banks dependent and 

independent industry in each year relative to its value in year 2001.  

 

  

Figure 4 – Total Number of Industry-level Exits  
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Data set  Variable Definition 

Savings banks' commercial 

borrowers’ data set. Firms 

borrowing from savings 

banks report their balance-

sheet and income statement 

to the Savings Banks 

Association every year. We 

use this data set to generate 

a sample of firms with 

different levels of 

dependence to the savings 

banks. 

 Assets Total assets measured in 1995 million euro 

Fixed assets Fixed assets measured in 1995 million euro 

SBRatio 

Loans borrowed from savings banks divided by total loans. This variable is 

calculated for each firm-year observation and then averaged for two periods 

of before and after the removal of the guarantees 
 

SBDep Average SBRatio in the pre-2001 period. Therefore, it does not vary over time.  

Dependent 
A dummy variable which is equal to one for firms in the 4th quartile and zero 

for those in the 1st quartile of the SBDep measure. 

Investment Ratio Total investments divided by total assets. 

Sales Growth Yearly growth rate of sales. 

ROA Net income divided by total assets. 

 
Productivity 

Estimated productivity following the method in Levinsohn and Petrin (2003); 

see Appendix.  

Entering Firm A dummy variable equal to one for the first observation of each firm. 

Exiting Firm A dummy variable equal to one for the last observation of each firm. 

Turnover A dummy variable equal to one for entering or exiting observations. 

Destatis (Germany’s 

Federal Statistical Office) 

collects, among other 

things, the total number of 

firms operating and/or 

exiting the market. 

 
Exits 

Yearly total number of firms which go out of the market in each industry 

throughout Germany. 

Bankruptcy 

Filings 

Yearly total number of firms which file for bankruptcy in each industry-state 

in Germany. 

Total Firms Total number of operating firms in each state, industry or state-industry. 

Table 1 – Data Sets and Variable Definitions 
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This table shows the summary statistics of the two samples we use in this article. Panels A and B relate to the full sample and the 

balanced sample. SBRatio is the ratio of loans from savings banks to total loans for each firm. Assets, Fixed Assets, Investments, and 

Sales are measured in 1995 million euro. Investment Ratio is investments per euro of assets. Sales Growth is yearly average of sales 

growth. ROA is net profits divided by total assets. Productivity is the estimated productivity of firms using the LP approach 

(Levinsohn and Petrin (2004)) as discussed in the appendix. Entering Firm is a dummy variable equal to one for the first appearance 

of each firm, after 1995, in the sample. Exiting Firm is a dummy variable which equals one for the last appearance of each firm, 

before 2006, in the sample. Turnover is a dummy variable which equals one for entering or exiting observations. Dependent is a 

dummy variable which is equal to one for firms in the top quartile of the pre-2001 average SBRatio and zero for firms in the bottom 

quartile. 

 

  Obs. No. of Firms Mean Std. dev. Min. p25 p50 p75 Max. 

Panel A: Full Sample                   

SBRatio 639,373 229,752 0.676 0.376 0.000 0.347 0.872 1.000 1.000 

Assets (Million €) 639,373 229,752 2.510 6.220 0.039 0.277 0.639 1.760 45.200 

Fixed Assets (Million €) 639,373 229,752 0.965 2.77 0.001 0.0445 0.173 0.607 20.900 

Investments (Million €) 639,373 229,752 0.179 0.535 0.000 0.003 0.021 0.096 3.910 

Investment Ratio 639,373 229,752 0.084 0.129 0.000 0.007 0.032 0.101 0.688 

Sales (Million €) 639,373 229,752 3.350 8.010 0.018 0.309 0.815 2.450 55.800 

Sales Growth 399,568 145,243 0.046 0.324 -0.624 -0.089 -0.003 0.105 1.980 

ROA 639,373 229,752 0.082 0.179 -0.324 0.001 0.036 0.115 0.958 

Productivity 570,063 206,525 4.412 0.795 -1.658 3.951 4.262 4.656 11.03 

Entering Firm 611,339 224,950 0.330 0.470 0.000 0.000 0.000 1.000 1.000 

Exiting Firm 580,418 215,897 0.294 0.456 0.000 0.000 0.000 1.000 1.000 

Turnover 552,384 224,950 0.523 0.499 0.000 0.000 1.000 1.000 1.000 

 

(The table continues on the next page.)  

 

Table 2 – Summary Statistics of the Firm-level Data 
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  Obs. No. of Firms Mean Std. dev. Min. p25 p50 p75 Max. 

Panel B: Balanced sample                 

Dependent 51,958 25,979 0.530 0.499 0.000 0.000 1.000 1.000 1.000 

Assets (Million €) 51,958 25,979 2.990 7.200 0.039 0.285 0.695 2.030 45.200 

Fixed Assets (Million €) 51,958 25,979 1.140 3.200 0.001 0.045 0.183 0.668 20.900 

Investments (Million €) 51,958 25,979 0.217 0.571 0.000 0.007 0.032 0.136 3.910 

Investment Ratio 51,958 25,979 0.090 0.117 0.000 0.014 0.047 0.119 0.688 

Sales (Million €) 51,958 25,979 3.910 8.960 0.018 0.342 0.923 2.860 55.800 

Sales Growth 38,366 24,893 0.050 0.265 -0.624 -0.056 0.006 0.090 1.980 

ROA 51,958 25,979 0.082 0.174 -0.324 0.000 0.034 0.112 0.958 

Productivity  47,164 24,188 6.815 0.791 1.436 6.275 6.740 7.306 10.75 
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This table presents the estimations of the regression model in equation (8) using the balanced sample. 

Investment Ratio, Sales Growth, and Productivity are defined in Table 1. Guarantee is a dummy variable 

which equals one for the guarantee period (spanning the years 1995 until 2000) and zero for the non-

guarantee period (spanning the years 2001 until 2006). Dependent is a dummy variable that equals one for 

the firms in the 4th quartile of the distribution of SBDep and zero for the firms in the 1st quartile. SBDep is 

the average pre-2001 sum of loans from savings banks as a share of total loans for each firm. The standard 

errors in parentheses are corrected for clustering at the firm level. *, **, and *** denote significance at the 

10, 5, and 1 percent level, respectively. 

 

Panel A 
All 

Pre-2001 ROA Quartiles 

Investment Ratio 1st 2nd 3rd 4th 
Guarantee × Dependent 0.0155*** 0.0304*** 0.0134*** 0.0109*** 0.0069*   

  (0.0017) (0.0036) (0.0031) (0.0031) (0.0037) 

       

Firm FE Yes Yes Yes Yes Yes 

Industry-by-period FE Yes Yes Yes Yes Yes 

State-by-period FE Yes Yes Yes Yes Yes 

Adj. R-squared 0.352 0.3005 0.4244 0.396 0.3079 

Number of Obs. 51,958 13,110 12,426 12,410 14,012 

       

Panel B 
All 

Pre-2001 ROA Quartiles 

Sales Growth 1st 2nd 3rd 4th 
Guarantee × Dependent 0.0381*** 0.0774*** 0.0408*** 0.0036 0.0370*** 

  (0.0064) (0.0161) (0.0131) (0.0114) (0.0114) 

       

Firm FE Yes Yes Yes Yes Yes 

Industry-by-period FE Yes Yes Yes Yes Yes 

State-by-period FE Yes Yes Yes Yes Yes 

Adj. R-squared 0.1044 0.1565 0.0665 0.0639 0.0093 

Number of Obs. 38,366 9,665 9,340 9,278 10,083 

       
Panel C 

All 
    

Productivity     

Guarantee × Dependent -0.0160***     

  (0.0051)     

       

Firm FE Yes     

Industry-by-period FE Yes     

State-by-period FE Yes     

Adj. R-squared 0.8872     

Number of Obs. 46,411     

  

Table 3 – Within Firm Analysis: Firms’ Restructuring Activity across Profitability   
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This table presents the estimations of the regression model in equation (8) using the balanced sample. 

Investment Ratio, Sales Growth, and Productivity are defined in Table 1. Guarantee is a dummy variable 

which equals one for the guarantee period (spanning the years 1995 until 2000) and zero for the non-

guarantee period (spanning the years 2001 until 2006). Dependent is a dummy variable that equals one for 

the firms in the 4th quartile of the distribution of SBDep and zero for the firms in the 1st quartile. SBDep is 

the average pre-2001 sum of loans from savings banks as a share of total loans for each firm. The standard 

errors in parentheses are corrected for clustering at the firm level. *, **, and *** denote significance at the 

10, 5, and 1 percent level, respectively. 

 

Panel A 
All 

Pre-2001 Productivity Quartiles 

Investment Ratio 1st 2nd 3rd 4th 
Guarantee × Dependent 0.0154*** 0.0221*** 0.0014 0.0026 0.0003 

  (0.0017) (0.0048) (0.0037) (0.0031) (0.0024) 

            

Firm FE Yes Yes Yes Yes Yes 

Industry-by-period FE Yes Yes Yes Yes Yes 

State-by-period FE Yes Yes Yes Yes Yes 

Adj. R-squared 0.3694 0.2931 0.3802 0.4133 0.4831 

Number of Obs. 46,411 11,037 11,078 11,532 12,764 

       

Panel B 
All 

Pre-2001 Productivity Quartiles 

Sales Growth 1st 2nd 3rd 4th 
Guarantee × Dependent 0.0341*** 0.0613*** 0.0201*   0.0365*** 0.0169 

  (0.0064) (0.0191) (0.0117) (0.0112) (0.0129) 

            

Firm FE Yes Yes Yes Yes Yes 

Industry-by-period FE Yes Yes Yes Yes Yes 

State-by-period FE Yes Yes Yes Yes Yes 

Adj. R-squared 0.1118 0.1165 0.0972 0.0906 0.0525 

Number of Obs. 34,583 8,074 8,298 8,676 9,535 

 

 

 

 

 

 

 

  

Table 4 – Within Firm Analysis: Firms’ Restructuring Activity across Productivity 
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This table presents the estimations of a triple-interaction model using the balanced sample. Investment Ratio 

and Sales Growth are defined in Table 1. LowROA is a dummy variable that equals one (zero) for firms in 

the first (fourth) quartile of average pre-2001 ROA. Similarly, LowProductivity is a dummy variable that 

equals one (zero) for firms in the first (fourth) quartile of average pre-2001 Productivity. Regressions are 

only run for observations in the first and fourth quartiles of pre-2001 ROA (first two columns) and pre-2001 

Productivity (last two columns). Guarantee is a dummy variable which equals one for the guarantee period 

(spanning the years 1995 until 2000) and zero for the non-guarantee period (spanning the years 2001 until 

2006). Dependent is a dummy variable that equals one for the firms in the 4th quartile of the distribution of 

SBDep and zero for the firms in the 1st quartile. SBDep is the average pre-2001 sum of loans from savings 

banks as a share of total loans for each firm. The standard errors in parentheses are corrected for clustering 

at the firm level. *, **, and *** denote significance at the 10, 5, and 1 percent level, respectively. 

  
Investment 

Ratio 

Sales 

Growth 

Investment 

Ratio 

Sales 

Growth 

Guarantee × Dependent 0.0064*   0.0371*** 0.0013 0.0172 

  (0.0036) (0.0112) (0.0025) (0.0127) 

Guarantee × LowROA 0.0006 0.0044                   

 (0.0036) (0.0134)                   

Guarantee × Dependent × LowROA 0.0246*** 0.0403**                    

  (0.0051) (0.0190)                   

Guarantee × LowProductivity    
0.0385*** -0.0114 

   (0.0042) (0.0182) 

Guarantee × Dependent × LowProductivity    0.0214*** 0.0499**  

   (0.0054) (0.0228) 

     

Firm FE Yes Yes Yes Yes 

Industry-by-period FE Yes Yes Yes Yes 

State-by-period FE Yes Yes Yes Yes 

Adj. R-squared 0.3115 0.1167 0.35 0.0967 

Number of Obs. 27,122 19,748 24,070 17,842 

  

Table 5 – Over-investment and Growth of the Least Productive Firms 
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This table reports the matching diagnostics for the propensity score matching analysis using the balanced 

sample. Propensity scores are estimated via a logit regression where the covariates are Total Assets and 

Fixed Assets (refer to Table A2 in the internet appendix for the logit estimates). Dependent refers to the 

firms in the 4th quartile of the distribution of SBDep. Independent refers to the firms in the 1st quartile of the 

distribution of SBDep. Bias is the percentage difference in the sample means in the Dependent and 

Independent sub-samples as a percentage of the square root of the average of the sample variances in the 

respective groups. In the last column, Difference represents differences in means of each characteristic 

between dependent and independent firms. We run a univariate regression to test whether the difference 

statistically deviate from zero. Standard errors are corrected for clustering at the industry-level. *, **, and 

*** denote significance at the 10, 5, and 1 percent level, respectively.  

 

Variables   
Mean Values 

% Bias 
% Bias 

Reduction 
Difference 

Dependent Independent 

Total Assets 
Pre-match 1.0868 5.0197 -56.1  3.933*** 

Post-match 1.0872 1.0783 0.1 99.8 0.009 

      
  

 

Fixed Assets 
Pre-match 0.4381 1.8857 -45.7  -1.448*** 

Post-match 0.4382 0.4232 0.5 99.0 0.015 

      
  

 

ROA 
Pre-match 0.1052 0.0578 27.5  0.047*** 

Post-match 0.1052 0.1126 -4.3 84.5 -0.007 

       

Productivity 
Pre-match 6.6012 7.0443 -58.1  -0.443*** 

Post-match 6.6014 6.6473 -6.0 89.6 -0.046 

Obs. Pre-match  13,765 12,214    

Obs. Post-match  13,760 12,214    

 

  

Table 6 – Matching Quality 
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This table reports the ATET using the collapsed balanced sample. Treated are the Dependent firms, i.e., 

those in the 4th quartile of the distribution of the SBDep variable while the guarantees were in place. Control 

observations are those in the 1st quartile of the distribution of the SBDep. All other variables are as defined 

in Table 1. Panel A and Panel B present the results across quartiles of pre-2001 profitability and 

productivity, respectively. The propensity scores are estimated, separately for each column-row 

combination, via a logit regression where the covariates used are total and fixed assets. The number of 

matched neighbors are four. Propensity scores and ATET are estimated within each sector (i.e., industry-

state combination) and ultimately the weighted average of these sector-specific ATET estimates are 

reported. Weights are the number of firms in each sector. The right-most column reports the mean 

differences and the standard deviation of the differences (in parentheses) between the estimates in the 

second and fifth column using a bootstrap approach based on 1,000 replications. *, **, and *** denote 

significance at the 10, 5, and 1 percent level, respectively.  

 

Panel A All 
Pre-2001 ROA Quartiles  

1st 2nd 3rd 4th 1st-4th 

Investment Ratio 0.0120*** 0.0216*** 0.0093**  0.0058 0.0020 0.0223** 

 (0.001) (0.005) (0.004) (0.004) (0.005) (0.009) 

        

Sales Growth 0.0398*** 0.0690*** 0.0487*** 0.0009 0.0116 0.0663* 

 (0.004) (0.022) (0.015) (0.012) (0.015) (0.034) 

      
 

Productivity -0.0161*** 
- - - - - 

 (0.003) 

 

Panel B All 
Pre-2001 Productivity Quartiles  

1st 2nd 3rd 4th 1st-4th 

Investment Ratio 0.0115*** 0.0300*** -0.0005 0.0062 0.0050 0.0187* 

 (0.001) (0.007) (0.005) (0.004) (0.004) (0.010) 

        

Sales Growth 0.0347*** 0.0733*** 0.0072 0.0271** -0.0065 0.0989** 

 (0.004) (0.023) (0.014) (0.012) (0.020) (0.041) 

       

  

Table 7 – Matching Estimators: Firms’ Restructuring Activity 
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This table presents the results of our functional instrumental variable analysis using the balanced sample. 

The IV approach is based on Lewbel (2012) and takes advantage of the possible heteroscedasticity of the 

error term in regressions of the treatment variable (Dependent) on firm characteristics. We use firm size 

and profitability to generate the instruments. We control for firm, industry, period, and state fixed effects 

which are respectively denoted by i, j, t, and s in the table. The table reports the Kleibergen-Paap Wald rk 

F-statistic and its corresponding p value. The standard errors are clustered at the firm level. *, **, and *** 

denote significance at the 10, 5, and 1 percent level, respectively.  

    

Panel A   Pre-2001 ROA Quartile 

Investment Ratio All 1st  2nd 3rd 4th 

Guarantee x Dependent 0.0988*** 0.0240**  0.0327*   0.0015 -0.0290 

  (0.0263) (0.0122) (0.0176) (0.0138) (0.0976) 

            

FE: i, j, t, s Yes Yes Yes Yes Yes 

F-statistic 38.334 1450.726 53.849 181.248 6.164 

p value F-statistic 0.0000 0.0000 0.0000 0.0000 0.0021 

p value J-statistic 0.0439 0.8845 0.1084 0.3279 0.6233 

Number of Obs. 51,958 13,110 12,426 12,410 14,012 

            

Panel B   Pre-2001 ROA Quartile 

Sales Growth All 1st  2nd 3rd 4th 

Guarantee x Dependent 0.1741*** 0.1132**  0.1245**  0.0228 -0.3982 

  (0.0619) (0.0441) (0.0530) (0.0454) (1.5452) 

            

FE: i, j, t, s Yes Yes Yes Yes Yes 

F-statistic 32.241 595.64 42.352 132.977 0.134 

p value F-statistic 0.0000 0.0000 0.0000 0.0000 0.8746 

p value J-statistic 0.1625 0.355 0.4954 0.7082 0.1957 

Number of Obs. 38,366 9,665 9,340 9,278 10,083 

            

Panel C           

Productivity All         

Guarantee x Dependent -0.4883***         

  (0.0993)         

            

FE: i, j, t, s Yes         

F-statistic 27.3540         

p value F-statistic 0.0000         

p value J-statistic 0.9475         

Number of Obs. 46,411         

 

  

Table 8 – Functional IV Analysis, Results across Profitability 
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This table presents the results of our functional instrumental variable analysis using the balanced sample. 

The IV approach is based on Lewbel (2012) and takes advantage of the possible heteroscedasticity of the 

error term in regressions of the treatment variable (Dependent) on firm characteristics. We use firm size 

and profitability to generate the instruments. We control for firm, industry, period, and state fixed effects 

which are respectively denoted by i, j, t, and s in the table. The table reports the Kleibergen-Paap Wald rk 

F-statistic and its corresponding p value. The standard errors are clustered at the firm level. *, **, and *** 

denote significance at the 10, 5, and 1 percent level, respectively. 

 

Panel A   Pre-2001 Productivity Quartile 

Investment Ratio All 1st  2nd 3rd 4th 

Guarantee x Dependent 0.0865*** 0.2069**  -0.0043 -0.0083 0.0035 

  (0.0303) (0.1020) (0.0300) (0.0371) (0.0141) 

            

FE: i, j, t, s Yes Yes Yes Yes Yes 

F-statistic 27.35 5.02 11.61 4.58 21.83 

p value F-statistic 0.0000 0.0066 0.0000 0.0103 0.0000 

p value J-statistic 0.0704 0.5066 0.9763 0.5085 0.5634 

Number of Obs. 46,411 11,037 11,078 11,532 12,764 

            

Panel B   Pre-2001 Productivity Quartile 

Sales Growth All 1st  2nd 3rd 4th 

Guarantee x Dependent 0.0969 0.0826 0.0003 -0.0062 -0.0776 

  (0.0915) (0.1736) (0.1073) (0.1186) (0.1145) 

            

FE: i, j, t, s Yes Yes Yes Yes Yes 

F-statistic 25.01 6.03 10.83 7.42 13.83 

p value F-statistic 0.0000 0.0024 0.0000 0.0006 0.0000 

p value J-statistic 0.2420 0.3053 0.2553 0.8331 0.8105 

Number of Obs. 34,583 8,074 8,298 8,676 9,535 

 

 

  

Table 9 – Instrumental Variable Analysis, Results across Productivity 
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This table presents the estimations of the regression models in equation (11) using the full sample. Entering 

Firm is a dummy variable which equals one for the first observation of each firm after 1995. Exiting Firm 

is a dummy which equals one for the last observation of each firm before 2006. Turnover is a dummy 

variable which equals one if the observation is either an entering or an exiting firm in a given bank’s loan 

portfolio. In order to make sure that we do not misclassify observations for being an entering (exiting) firm, 

we do not use observations from the year 1995 in columns 1 and 4, from the year 2006 in columns 2 and 5, 

and from the years 1995 and 2006 in columns 3 and 6. Guarantee is equal to one for years from 1996 until 

2000 and zero for 2001 until 2005. Dependent is a dummy variable which equals one for firms in the 

industries which are in the top quartile of the SBDep distribution. The standard errors in parentheses are 

corrected for clustering at the industry-state level. *, **, and *** denote significance at the 10, 5, and 1 

percent level, respectively. 

 

  Probit Model  Linear Model 

  
Entering 

Firm 
Exiting Firm Turnover  Entering 

Firm 

Exiting 

Firm 
Turnover 

Guarantee × Dependent -0.0530** -0.0610*** -0.0726***  -0.0189** -0.0153** -0.0282*** 

  (0.024) (0.020) (0.020)  (0.008) (0.006) (0.008) 

        
 

Industry FE Yes Yes Yes  Yes Yes Yes 

State-by-period FE Yes Yes Yes  Yes Yes Yes 

Pseudo/Adj. R-squared 0.024 0.069 0.027  0.030 0.083 0.036 

Number of Obs. 611,339 580,418 552,384  611,339 580,418 552,384 

 

  

Table 10 – Entering to or Exiting from Savings Banks’ Portfolios 
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We use the full sample with the exception that it consists of only entering and exiting firms. Entering Firm 

is the first observation of each firm after 1995 and Exiting Firm is the last observation of each firm before 

2006. Exiting firms are the omitted category. In order to know which firm is either entering or exiting, we 

drop the years 1995 and 2006. Guarantee is equal to one for years from 1996 until 2000 and zero for 2001 

until 2005. The standard errors in parentheses are corrected for clustering at the industry-state level. *, **, 

and *** denote significance at the 10, 5, and 1 percent level, respectively. 

 

  Productivity 

Entering Firm 0.0254*** 

  (0.008) 

Entering Firm × Guarantee -0.0380**  

  (0.015) 

  

Industry-by-year FE Yes 

State-by-year FE Yes 

Adj. R-squared 0.153 

Number of Obs. 198,840 

 

  

Table 11 – Productivity Differences between Entering and Exiting Firms  
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The sample is generated from the Destatis database. Exits denotes the annual number of firms which go 

bankrupt in each industry. Total Firms is the number of operating firms in each industry. Exit Rate is the 

share of firms that exit the market in each industry annually. 

 

Industry 
Average Annual Number of 

Exits Total Firms Exit Rate 

Agriculture, Hunting, and Forestry 544 68,077 0.0080 

Fishing 5 782 0.0065 

Mining 26 2,607 0.0108 

Manufacturing 3,654 285,997 0.0128 

Electricity, Gas, and Water Supply 21 11,787 0.0018 

Construction 8,049 318,226 0.0253 

Wholesale and Retail 6,674 719,358 0.0093 

Hotel and Restaurants 2,418 250,799 0.0097 

Transport, Storage, and Communication 2,021 126,610 0.0160 

Real Estate 6,578 762,601 0.0085 

Education 162 27,025 0.0059 

Health and Social Work 441 38,120 0.0111 

Personal Service Activities 1,351 272,956 0.0048 

 

  

Table 12 – The Distribution of Exits, Total Firms, and Exit Rates across Industries 
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The sample is the industry-level data on Exits and bankruptcy filings (BF). In the first (last) three columns, 

Dependent is a dummy which is equal to one for industries (industry-state combinations) that are in the 

highest quartile of SBDep distribution. Guarantee is a dummy equal to one for years between 1996 and 

2000. The exit data in the first two columns is on the industry-by-year level, while the bankruptcy filing 

data in the last two columns is on the industry-by-state-by-year level. Standard errors, shown in parenthesis, 

are based on the Huber/White sandwich estimator in columns 1 and 2 and are clustered at both industry and 

state (two-way) level in columns 3 and 4. *, **, and *** denote significance at the 10, 5, and 1 percent 

level, respectively. 

 

  Log(Exits) Log(Exits) Log(BF) Log(BF) 

Guarantee × Dependent -0.367*** -0.280*** -0.313* -0.321* 

  (0.079) (0.066) (0.155) (0.173) 

Log(Total No. Firms)  0.762***  0.604 

   (0.255)  (0.495) 

      

Industry FE Yes Yes No No 

Industry-by-state FE No No Yes Yes 

Year FE Yes Yes Yes Yes 

Adj. R-squared 0.986 0.989 0.954 0.955 

Number of Obs. 143 143 1,033 1,033 

 

  

Table 13 – The Effect of Public Guarantees on  

Industry-level Exits and Bankruptcy Filings  
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Appendix: Productivity Estimation 

A general concern in the estimation of production functions is the correlation between 

unobservable productivity shocks and input levels. Firms respond to positive (negative) 

productivity shocks by expanding (decreasing) output, which requires additional (fewer) inputs. 

There is a large strand of literature dealing with this issue. For instance, Olley and Pakes (1996) 

propagate an estimator that uses investment as a proxy for these unobservable shocks. In this paper, 

we follow Levinsohn and Petrin (2004) and employ an estimator that uses intermediate inputs as 

proxies. Intermediates such as material costs or energy consumption, unlike investments, are 

known to respond more smoothly to productivity shocks. Hence, to estimate productivity, we 

follow Levinsohn and Petrin (2004) and use material costs as a proxy for unobservable shocks. 

Otherwise, we assume a Cobb-Douglas production technology with sales explained by wages, 

fixed assets, and material costs (all in logs).  

 A potential shortcoming of our productivity estimation is that a firm’s estimated productivity 

may be confounded by the level of market power it enjoys (e.g., Galbraith (1971)). Firms in sectors 

with lower competition can charge higher margins and earn larger profits, hence they may 

mistakenly be characterized as being more productive. Some aspects of our data and estimation 

can mitigate this concern to a large extent. First, our sample only includes SMEs that in general 

do not have any particular market power. Hence, it seems reasonable to assume that these firms 

are in general price-takers. Second, our restructuring analysis compares savings bank dependent 

and independent firms within the same sector and state before and after 2001, hence any change 

in competition levels within sector and state combinations affecting both types of firms will be 

canceled out. Third, our within-firm estimation takes care of time-invariant heterogeneity in the 

levels of productivity.   
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INTERNET APPENDIX 

 

 

This figure presents the predicted probability of being Dependent, for the two groups of savings bank 

dependent and independent firms. This probability is estimated using a logit model in which the predictors 

are total assets and fixed assets (see Table A2 for the estimation results). The figure is generated using a 

kernel density function to smooth the predicted probabilities and to generate the probability density 

function. 

 

 

  

Figure A1 – Propensity Score Distribution 



 

 

 

2 

 

 

 

 
 

This table compares the distribution of firms across industries in our full sample with the distribution of 

German population of firms across industries. Sample distribution shows the percentage of firms in our 

sample which belong to each industry during 1995 until 2006. Population distribution shows the 

distribution of firms in Germany’s economy in the same period using Amadeus data of all observations of 

German companies from 1995 to 2006. 

 

Industry Sample Distribution (%) Population Distribution (%) 

Agriculture, Hunting, Forestry, and Fishing 2.845 2.487 

Construction 14.676 11.100 

Education 0.195 0.960 

Electric, Gas, and Water Supply 0.091 0.477 

Health and Social Work 1.561 1.394 

Hotels and Restaurants 4.537 8.593 

Manuf. Chemicals, Petroleum, and Coke 0.330 0.174 

Manuf. Electronic Products 1.953 1.180 

Manuf. Food, Beverage, and Tobacco 2.927 0.711 

Manuf. Leather & Miscellaneous 1.277 0.916 

Manuf. Machinery 1.851 0.856 

Manuf. Metal Products 3.945 1.846 

Manuf. Non-metallic Minerals 0.982 0.491 

Manuf. Paper 1.430 1.005 

Manuf. Rubber and Plastic 1.053 0.285 

Manuf. Textile 0.490 0.424 

Manuf. Transport Equipment 0.410 0.195 

Manuf. Wood 1.492 0.683 

Mining 0.155 0.050 

Other Services 2.419 9.779 

Public Administration 0.020 0.012 

Real Estate 10.803 27.283 

Retail 9.545 14.613 

Transport, Storage, and Communication 3.707 4.305 

Wholesale 12.470 10.182 

 

  

Table A1 – Sample and Population Distribution of Industries 
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This table presents the results of the logit model used to estimate propensity scores on the balanced sample. 

See Table 1 for a description of the variables. Standard errors are corrected for clustering at the industry-

level. *, **, and *** denote significance at the 10, 5, and 1 percent level, respectively. 

 

 Pr(Dependent=1) 

Total Assets -0.301*** 

 (0.065) 

Fixed Assets 0.177*** 

 (0.081) 

Constant 0.568*** 

 (0.076) 

   

Pseudo. R-squared 0.090 

Number of Obs. 25,979 

 

  

Table A2 – Propensity Score Model 
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The table shows a robustness check with respect to relationship lending as a potential explanation using the 

balanced sample. Each cell reports the coefficient estimate of the interaction term in equation (8). The 

dependent variables are the Investment Ratio in Panel A and the Sales Growth in Panel B; they are defined 

as in Table 1. We approximate relationship lending by asset pledgeability, size, and transparency. 

Pledgeable assets is the ratio of fixed assets to total assets. Firms in the bottom quartile of the distribution 

of this measure are considered to be highly dependent on relationship lending. Size is measured by total 

assets. Firms in the bottom quartile of the distribution of this measure are considered as highly dependent 

on relationship lending. Finally, we make use of the legal form of the firms to split them into transparent 

and opaque groups. Incorporated firms are labeled as transparent whereas closely-held firms are labeled as 

opaque. All regressions include firm, industry-by-period, and state-by-period fixed effects. The standard 

errors in parentheses are corrected for clustering at the firm level. *, **, and *** denote significance at the 

10, 5, and 1 percent level, respectively. 

 

Panel A: Investment Ratio   

Quartiles of: 1st 2nd 3rd 4th 

Pledgeable assets 0.0068**  0.0279*** 0.0331*** 0.0395*** 

  (0.003) (0.003) (0.004) (0.004) 

Size 0.0066 0.0172*** 0.0195*** 0.0197*** 

  (0.004) (0.004) (0.003) (0.003) 

      

  Opaque Transparent 

Transparency 0.0425*** 0.0425*** 

  (0.012) (0.009) 

      

Panel B: Sales Growth     

Quartiles of: 1st 2nd 3rd 4th 

Pledgeable assets 0.0151 0.0411*** 0.0380*** 0.0524*** 

  (0.015) (0.013) (0.012) (0.013) 

Size 0.0376*** 0.0425*** 0.0460*** 0.0176 

  (0.014) (0.012) (0.013) (0.015) 

      

  Opaque Transparent 

Transparency 0.0176 0.0460*** 

  (0.015) (0.013) 

 

  

Table A3 – Relationship Lending 
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The underlying data set is the balanced sample. The first three columns show the results for the German 

states that were only slightly hit by the economic slowdown in the 2001-2003 period. The last three columns 

provide the results for the states which were hit hardest by the economic slowdown. See Table 1 for a 

description of the variables. The standard errors in parentheses are corrected for clustering at the firm level. 

*, **, and *** denote significance at the 10, 5, and 1 percent level, respectively. 

 

  Least-affected states  Most-affected states 

  
Investment 

Ratio 

Sales 

Growth 
Productivity  Investment 

Ratio 

Sales 

Growth 
Productivity 

Guarantee × Dependent 0.0174*** 0.0526*** -0.0157*    0.0155*** 0.0519*** -0.0102 

  (0.003) (0.013) (0.009)  (0.004) (0.015) (0.011) 

         

Firm FE Yes Yes Yes  Yes Yes Yes 

Industry-by-period FE Yes Yes Yes  Yes Yes Yes 

State-by-period FE Yes Yes Yes  Yes Yes Yes 

Adj. R-squared 0.361 0.013 0.899  0.342 0.097 0.888 

Number of Obs. 14,828 10,800 13,087  10,744 7,908 9,676 

 

Table A4 – Restructuring Results for States with  

Different Exposures to the 2001-03 Downturn 


