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Abstract 
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1. Introduction 

Theory argues that allocation of decision-making authority within firms and organizations 

could shape the incentives of agents to produce, use, and communicate information (Aghion and 

Tirole, 1997; Dessein, 2002; Stein, 2002). In the context of bank lending, empirical work shows 

that delegation of decision-making authority affects information production and the quality and 

type of information used by local loan officers and channeled to senior bank managers at higher 

hierarchical levels of the organization. Specifically, granting loan approval authority to the loan 

officers responsible for information collection and risk analysis motivates production of more and 

unbiased soft information and fosters a greater effort to manage the lending process with a positive 

effect on credit allocation, loan performance, and bank profitability (Agarwal and Hauswald, 2010; 

Calcagnini et al., 2018; Liberti, 2018; Bouwens and Kroos, 2019; Skrastins and Vig, 2019). 

However, the contract terms implications of delegation of decision-making authority to the agents 

who process and manage the loans and also collect and evaluate information about the (potential) 

borrowers are relatively less explored and understood. Hence, in this paper we aim to fill this gap 

by examining, to the best of our knowledge for the first time in the literature, how allocation of 

decision-making authority to local loan officers affects collateral requirements (and interest rates) 

in small business lending. 

We start with the notion that collateral arises as a solution to frictions related to information 

asymmetry between lenders and borrowers (Chan and Kanatas, 1985; Besanko and Thakor, 1987; 

Chan and Thakor, 1987; Boot et al., 1991; Boot and Thakor, 1994). Consequently, a greater effort 

to produce information through screening and monitoring of borrowers, that reduces informational 

frictions, should diminish the relevance of mechanisms, such as collateral, intended to mitigate 

their effects on credit risk. However, how changes in available information are ultimately reflected 

in collateral requirements, and other contract terms, depends on decision-making authority. More 

information decoupled from authority to act on it might not have an impact. In this paper we use a 

quasi-experimental empirical design, and the context of small business lending, to study the 

implications for collateral requirements of variation in the overlap between decision-making 

authority and information production. 

A challenge faced by studies on the effects of allocation of decision-making authority is 

that identification of causal effects is difficult due to concerns about endogeneity, self-selection, 

and measurement error. Relatedly, detailed micro-level data on authority allocation are limited 
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(Liberti, 2018; Skrastins and Vig, 2019). To mitigate these concerns, we adopt an identification 

approach that explores an organizational change implemented by a medium-sized regional Italian 

bank, hereafter the bank. The change led to a shift in decision-making authority from senior 

managers at the bank headquarters to local loan officers at bank branches for some credit contracts, 

and this resulted in an increase in the overlap between information production and decision-making 

authority. In our study, we trace the effect of this increase. 

Specifically, the bank has a lending policy that uses assignment process, mainly organized 

around loan-size-based thresholds, to determine whether decisions about a given contract are made 

at the local bank branch, hereafter local level, or at the bank headquarters, hereafter central level. 

The underlying premise of our empirical strategy is that a contract structured and managed at the 

local level is within the formal authority of the local loan officer who also produces the relevant 

information, both hard and soft. By contrast, the decision-making authority for a contract managed 

at the central level is removed from the locus of information production. This creates a friction 

because transfer of information within the banking organization is associated with an inevitable 

loss of some of its ability to provide an unbiased signal of the risk of the applicant, especially when 

the information is soft (Stein, 2002; Alessandrini et al., 2009; Liberti and Petersen, 2019). Stated 

differently, for local-level contracts delegation of decision-making authority to local loan officers 

is characterized by a complete overlap between the point of production of information and its use 

within the bank. By contrast, if decision-making authority remains at the central level, as is the 

case with central-level contracts, the overlap is partial at best. 

Within this context, we exploit an exogenous shock to the allocation of decision-making 

authority pertinent to some contracts, generated by a restructuring strategy implemented by the 

bank as part of a broader organizational change in 2005. In particular, the size-based thresholds 

used to determine if the decisions on a contract are made locally were increased for some branches. 

As a result, some contracts originated at these branches but previously managed at the central level, 

because they exceeded the pre-restructuring assignment threshold, were returned to the local level. 

This led to an increase (“shock”) in the decision-making authority of the information-producing 

agent for some (“treated”) credit lines, while others (“controls”) remained unaffected. Hence, we 

conduct a difference-in-difference (DD) analysis of the resultant increase in the overlap between 

available information and decision-making authority to capture its effect on collateral requirements 

(and interest rates). 
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For this analysis we use data on the portfolio of outstanding credit lines granted by the 

bank to small and medium-sized enterprises (SMEs) in two Italian provinces as of September 2004 

and 2006, i.e., before and after the organizational change in 2005. The dataset covers a wide group 

of borrowers operating across different economic sectors and serviced by the network of branches 

of the bank in these two provinces. It also contains information on contract terms and borrower 

characteristics. Importantly, it indicates the branch where a credit line originated. This allows us 

to identify credit lines subject to the “shock” and implement our empirical analysis.1 

Our DD estimations show that delegation of authority to the loan originating officer leads 

to a reduction in the likelihood that the loan is collateralized. The estimated effect is economically 

important. Based on our main specification, we infer that the incidence of collateral decreases by 

about 15% for treated contracts, which is substantial given that the unconditional incidence of 

collateral for these contracts is 40%. In addition to being statistically significant and economically 

important, the estimate is robust to alternative estimation techniques, controls for the nature of 

bank-borrower interaction, borrower characteristics, and credit market conditions, as well as other 

robustness tests. We also demonstrate that our results hold if we use as a benchmark an alternative 

control group of (“untreated”) contracts, i.e., credit lines that are not subject to the implemented 

restructuring change. 

The estimated baseline relationship between collateral and allocation of decision-making 

authority is consistent with the argument that placing both production of information and authority 

to act on it in the hands of the same loan officer improves information availability and utilization. 

This leads to a reduction in the use of costly contractual instruments, such as collateral, intended 

to mitigate the effects of information frictions between borrowers and lenders. Given that such 

frictions are central to our arguments, we conduct additional tests to demonstrate that the estimated 

effect is indeed a realization of increased use of soft information by local loan officers incentivized 

by the delegation of formal loan approval authority. To this end, we explore variation in the amount 

 
1 While establishing external validity of our analysis is not trivial, we point to several aspects of our study that speak 

to the generalizability of our insights. First, we note that advances in information and communication technology (ICT) 

and credit scoring methods have contributed to (partial) hardening of soft information over the last couple of decades 

(Liberti and Petersen, 2019). This has led to the improved transmission of such information within bank organizations 

favoring the delegation of decision-making authority to lower hierarchical levels. Accordingly, such a shift in authority 

took place at many Italian banks, especially small and medium-size, over recent years (Mocetti et al., 2017). Thus, the 

“shock” to decision-making authority we analyze is generally applicable to a wide range of banks. Second, the context 

and test setting we explore are fairly representative of medium-size banks and bank-based economies. We discuss in 

Appendix B and Section 2.1 how characteristics of the test setting contribute to the external validity of our inferences. 
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of information available about a borrower. Specifically, we focus the potential divergence between 

the information sets of the local and central levels, which emerges in presence of soft information 

and tacit local knowledge. First, we use the idea that banks accumulate information over the course 

of a lending relationship but some of this information is soft and remains at the local branch where 

the loan is originated (Hattori et al., 2015). Second, we rely on the notion that local loan officers 

generate and retain tacit and unverifiable knowledge about the local credit market, which might be 

difficult to transmit, and this knowledge increases with their geographic proximity to the borrowers. 

To the extent that the officers at the lending branch are the repository of soft information 

and tacit local knowledge, the potential divergence between the information available locally and 

the information available centrally is greater for borrowers with long-lasting lending relationships 

or borrowers located close to the lending branch. Consistently, we find that the estimated effect of 

increased authority on collateralization is stronger when the bank-borrower relationship is longer 

and when the branch-borrower distance is shorter. The result aligns with the idea that the allocation 

of decision-making authority is relatively more important when the local loan officers are more 

likely to possess more information than the senior managers at the bank’s higher hierarchical levels 

(Dessein, 2002; Alonso et al., 2008). 

We also explore whether the effect of delegating formal authority to the local loan officers 

depends on their real authority prior to the organizational change. While senior managers at the 

bank headquarters can have formal authority, their real authority can be limited if their decisions 

are formed on the basis of recommendations and information produced by the local loan officers 

and their control over these officers is limited (Aghion and Tirole, 2007). In other words, if local 

loan officers have significant real authority before the restructuring, post-restructuring allocation 

of formal authority might not result in significant changes as the contract terms already reflect the 

real authority of the local loan officer. By contrast, if the real authority of the loan officers is 

limited, granting them formal authority can have an effect. We capture the real authority of the 

local loan officers using branch-headquarters distance. The underlying assumption is that when 

the branch originating the contract is located far from the bank headquarters, and respectively 

senior managers, it is more arduous and costly to verify the accuracy of information transmitted to 

the headquarters and possibly reverse recommendations made by the local loan officers (Agarwal 

and Hauswald, 2010; Filomeni et al., 2021). Regression results indicate that delegation of formal 

authority is more likely to lead to a reduction in the use of collateral when the lending branch is 
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close to the bank headquarters, i.e., when the real authority of the loan officers is limited. By 

contrast, when the local loan officers already had real authority over the lending process, the 

allocation of formal authority seems less relevant. This suggests that the two types of authority can 

be substitutes. 

While our main analysis focuses on collateral, as a contractual mechanism intended to 

resolve information frictions between borrowers and lenders, we also analyze interest rates. In this 

case, however, the effect of delegation of authority is ambiguous. First, the interest rate policy of 

the bank can be set centrally, which leaves little discretion to loan officers at local branches over 

the rate they can charge for a specific loan, regardless of the approval authority (Skranstis and Vig, 

2019). Second, more information about the risk profile of a loan application can lead to a decrease 

or increase in price of credit, depending on the direction of the additional information and whether 

loan officers without formal decision-making authority unbiasedly report, especially unverifiable 

information, to senior managers at the headquarters responsible for the loan (Bouwens and de Kok, 

2021; Bouwens and Kroos, 2019).2 

We find that, on average, the “treated” contracts have interest rates that are not significantly 

different from the rates of untreated contracts in the control group. This result is also independent 

of the magnitude of potential divergence between the information sets of local and central levels. 

However, we show a significant interaction between real and formal authority. Specifically, we 

find that delegation of formal authority to loan officers who had real authority is associated with 

lower interest rates. Conversely, loan officers with limited real authority before the organizational 

change ask for higher rates when granted formal authority, which suggests the existence of possible 

distortions in the transmission of information across the hierarchical levels of the bank. 

Our work adds to multiple streams of research. Related studies examine how delegation of 

authority over lending decisions affects credit availability and loan size (Liberti and Mian, 2009; 

Canales and Nanda, 2012; Skranstis and Vig, 2019; Filomeni et al., 2021; Porzio et al., 2020) and 

others analyze interest rates (Qian et al., 2015; Liberti, 2018; Bouwens and Kroos, 2019; Bouwens 

and de Kok, 2021). We are the first to focus on collateral requirements, and we complement extant 

research along two additional dimensions. First, we examine lending contracts from a medium-

 
2 We note that the change in interest rate is related to direction (positive or negative) of the information, while the use 

of collateral is driven by the magnitude of information asymmetry. With more information on approved applications, 

even if negative, banks can focus on interest rate as long as the use of collateral is associated with additional costs for 

the bank. 
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sized regional bank. This departure from the large bank paradigm, that (empirical and theoretical) 

literature on delegation of authority has focused on, highlights the importance of the allocation of 

decision-making authority even if organizational frictions are less pronounced. Second, we explore 

the interaction between formal and real authority. Agarwal and Hauswald (2010) and Liberti (2018) 

are the only studies, to our knowledge, that analyze the role of the real authority of loan officers 

in the lending process. However, they do not explore how the effects of delegation of formal 

authority depend on the real authority loan officers could effectively exert over the lending process 

and the decisions of senior bank managers. 

We also add to the literature on collateral. Theory argues that collateral arises as a solution 

to problems of information asymmetry. Empirical tests rely on proxies for information availability 

such as length and exclusivity of the lending relationship (Petersen and Rajan, 1994; Berger and 

Udell, 1995; Degryse and Van Cayseele, 2000; Elsas and Krahnen, 2000), use of ratings or credit 

scoring technology (Machauer and Weber, 1998; Berger et al., 2011), proximity to borrowers or 

presence in local credit markets (Bellucci et al., 2019), and organizational structure or hierarchical 

distance (Jimenez et al., 2006; Jimenez et al., 2009). We complement this research by tracing the 

effect on collateral of a change, generated by a largely exogenous shock, in the amount of available 

information to the party with decision-making authority. 

The rest of the paper is organized as follows. The next section describes data and context, 

and provides details about the identification strategy. Our main results, and some robustness tests, 

on collateral are in Section 3. In Section 4 we explore underlying mechanisms by detecting factors 

that moderate the baseline relationship. In Section 5 we examine interest rates as another contract 

term. We conclude in Section 6. 

 

2. Data and identification strategy 

2.1. Context 

For our analysis, we utilize a proprietary dataset of credit lines to SMEs by a regional Italian bank. 

The dataset covers the entire portfolio of outstanding, as of September 2004 and 2006, credit lines 

of the bank in two provinces in the Marche region of Italy. The regional headquarters of the bank 

is also located in one of the provinces and the activity of the bank there is carried out through a 

network of more than 50 branches. We provide more details on economic context pertaining to the 

provinces, structure of the banking sector, and representativeness of the sample in Appendix B. 
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Each branch is managed by a branch head, who supervises the activities of the loan officers 

at the branch and reports to the headquarters. The tasks of the local loan officers include typical 

commercial banking activities such as collection and processing of quantitative and qualitative 

information about applicants, verification of documentation, analysis of creditworthiness and risk 

of applicants, application approval and setting of contract terms (interest rate, collateral, quantity), 

management of the lending relationship and periodic renegotiation of contract terms, monitoring, 

collateral valuation, and reporting to the upper hierarchical levels of the bank. 

Based on the lending policy of the bank, officers at the local branch can make approval 

decisions on loan contracts only if the application amount is below a prespecified threshold. If the 

threshold is exceeded, the local loan officer transfers the collected information and documentation 

to upper decisional levels at the bank headquarters, where senior managers make a determination. 

If the threshold is not exceeded, and the credit line is originated and managed at the branch level, 

the local loan officer has authority to set initial contract conditions for both price and non-price 

terms, as well as to renegotiate the contract periodically. 

While the local loan officers have the authority to determine credit conditions in principle, 

their autonomy in setting the contract terms varies across terms. For interest rate, for instance, the 

autonomy is limited due to criteria and system-wide policy established by the bank and related to 

factors such as size of the credit line, financial condition of the applicant, internal credit score, etc. 

Within the policy, the loan officers have some limited authority to adjust interest rate by modifying 

the spread they charge over a base rate. However, their authority and ability to determine collateral 

requirements are more substantial. Thus, these can reflect the loan officers’ information about the 

borrower, as well as their incentives. The incentive structure of employment contracts of individual 

loan officers is not disclosed by the bank but we are aware that branch-level evaluations are based 

on the amount of credit allocated and performance. Loan officers receive annual monetary reward 

linked primarily to the branch performance, but not to their personal activity within the branch.3 

 

2.2. Identification strategy 

 
3 The incentive scheme is consistent with common incentive structures of Italian banks at the time. A survey conducted 

by Bank of Italy on more than 300 banks indicates that in 90% of the cases overall profitability of the local branch is 

the main factor used as the basis for provision of incentives to loan officers (Albareto et al., 2011). 
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The credit granting process of the bank begins at the local branch when the prospective borrower 

applies for credit. As a result, each credit line originates at one of the local branches. Based on 

borrower characteristics, the credit line is categorized as part of the corporate or small business 

segments. Contracts that are part of the corporate segment are assigned an account manager whose 

interaction with the borrower is more comprehensive and direct (e.g., the account manager can 

visit the borrowers or schedule meeting at a location). This jeopardizes the key premise of our 

identification strategy and therefore we focus only on the credit lines in the small business segment. 

While each credit line originates at a local branch of the bank, the bank uses predetermined 

size-based thresholds to determine if the credit line should be negotiated and managed at the local 

branch (local level) by the local loan officer. In this case, setting contract terms and their periodic 

renegotiations take place at the local branch. If the amount exceeds the threshold, management of 

the credit line is forwarded to the regional headquarters of the bank (central level) along with all 

documentation and information collected by the local loan officer. Contract terms and conditions 

are then determined by the senior management at the headquarters. This transition is central to the 

identification strategy.4 

A key distinction between decisions taken at the local level and those taken centrally is in 

the information available to the decision-maker. During the contracting process, the bank officers 

interact with the borrowers and generate significant amount of information. Some of it is “hard” 

in nature. It can be measured, quantified, and easily communicated with others (e.g., balance sheet 

data, financial ratios, past default). Other information is “soft”. It is non-transferable and non-

verifiable (Liberti and Petersen, 2019). Hence, soft information remains mostly with the agent 

producing and collecting it, i.e., the local loan officer. While some soft information can be 

“hardened” when forwarded from the local to the central level, some is lost in the process. Thus, 

decisions made at a local level can reflect both soft and hard information, while those made at the 

central level reflect mostly the latter. 

In 2005, around the midpoint of our sample period, the bank implemented a restructuring 

initiative. One of the objectives of the initiative was to reduce number of internal decisional layers 

in order to shorten communication times, facilitate information transfer within the organizational 

hierarchy of the bank, and ultimately speed up decision-making. As a part of the restructuring, the 

size-based thresholds for local decision-making were modified at 5 branches. We refer to them as 

 
4 We note that in our dataset we observe only approved credit lines and have no information on applications/rejections. 
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“treated” branches. The thresholds for the remaining branches were not changed and remained at 

their pre-restructuring levels. We note that the “treated” branches were slightly larger. The average 

number of loan officers at these branches is 3.8, while it is 2.5 for the other local bank branches. 

The restructuring initiative doubled the thresholds for local decision-making at the “treated” 

branches. Specifically, before the restructuring took place, the threshold at each branch of the bank 

was €150,000. For credit lines exceeding this threshold, all documentation and information is 

transferred to the upper decisional level at the bank headquarters. After the restructuring, branches 

not affected by the change retained their thresholds, while branches subject to the change had an 

increased limit of €300,000.5 

We note that the change was implemented at only some of the branches. As a result, some 

credit lines originated at the treated branches that were above the local management threshold in 

2004, and were therefore managed centrally, were returned to the local level in 2005, i.e., post-

restructuring. We identify 48 such contracts and denote them by “treated” credit lines. We illustrate 

the core of our identification strategy in Figure 1. 

 

[Insert Figure 1 here] 

 

We denote by C central-level decision-making and by L local-level decision-making. On 

the left panel of the figure, we depict the “transition” of treated credit lines from central level pre-

restructuring to local level post-restructuring. We note that this takes place at treated branches only. 

The number in parentheses identifies the number of contracts in the respective group. 

We also construct a benchmark (or control) group used to approximate the counterfactual. 

Specifically, the control group includes all comparable, in terms of size, credit lines that are not 

treated. In other words, we identify credit lines that fall within the treatment range but are not from 

a treated branch. Since the thresholds are size-based, the control group removes the effect of factors 

related to loan size but not included in our empirical specification. We have 220 such contracts. In 

Figure 1, the control group is in the middle panel and is denoted by Control 1. In the control group 

we effectively match based on size central-level credit lines as of the pre-restructuring period. As 

 
5 These figures are consistent with decision-making thresholds of smaller Italian banks. Albareto et al. (2011) find that 

on average, the amount of credit loan officers at such banks can approve on their own is up to €200,000. 
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the panel illustrates, these are credit lines that remain at central, or C, level after the restructuring. 

By construction, these credit lines are from non-treated branches. 

A key challenge with the above benchmark is that, as mentioned, credit lines in the control 

group are from branches that are not treated. While we account in some of our estimations for all 

time-invariant branch-specific factors via branch fixed effects, in a robustness test we construct an 

alternative control group, Control 2. This group, which consists of 931 credit lines, focuses only 

on the treated branches but relaxes the size requirement. Specifically, we use all credit lines that 

are managed locally in both years and are originated at the treated branches. Thus, we remove the 

effect of factors related to the specific branches of the bank that are subject to the restructuring. 

We also control for credit line amount in these estimations to ensure size differences are not driving 

the results. This control group is illustrated on the right panel of Figure 1. 

Last, given that we use outstanding credit lines for the analysis, our identification strategy 

assumes that these were renegotiated after the reorganization. While we do not know when each 

credit line is renegotiated during the sample period, we note that more than 85% of the credit lines 

we study show a change in credit limit and more than 95% in interest rate from 2004 to 2006. For 

the entire sample of credit lines, these figures are about 81% and 99%, respectively. This supports 

the underlying assumption of our analysis. 

 

2.3. Empirical model and variables 

The restructuring process implemented at the bank discussed above leads to an arguably exogenous 

shock that increases alignment of decision-making authority and information production. Using 

the shock, we adopt a DD estimation strategy to capture the effect on outcomes of the contracting 

process. Hence, we focus on borrowers present in both 2004 and 2006, and estimate the empirical 

specification outlined in Equation (1) below: 

 

𝑌𝑖,𝑡 = 𝛽0 + 𝛽1 × 𝐷(𝑃𝑜𝑠𝑡)𝑡 + 𝛽2 × 𝐷(𝑇𝑟𝑒𝑎𝑡𝑒𝑑)𝑖 +         

                 +𝛽3 × 𝐷(𝑇𝑟𝑒𝑎𝑡𝑒𝑑)𝑖 × 𝐷(𝑃𝑜𝑠𝑡)𝑡 + 𝛾 × 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝜀𝑖,𝑡  (1) 

 

In the specification, i denotes borrower and t denotes time period, while Y is a contract term 

of interest (collateral or interest rate). We estimate our models using ordinary least squares (OLS) 

in the main part of the analysis but verify the robustness of our results to alternative methods that 
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better reflect the nature of some of the outcome variables. To account for the fact that the “shock” 

happens at the branch level, and credit lines from the same branch might not be independent, we 

cluster the standard errors at the branch level in the estimations. We include branch fixed effects 

in some of our tests to account for any time-invariant branch-specific factors. 

In Equation (1), D(Post) is an indicator that takes value of 1 after the restructuring and the 

resultant shock (i.e., in year 2006), and 0 otherwise. The indicator D(Treated) takes value of 1 for 

treated credit lines, and 0 otherwise. The main parameter of interest is the point estimate of the 

coefficient of the interaction term D(Treated)×D(Post), which captures the effect of the change in 

the allocation of decision-making authority on credit line terms. 

While our focus is on collateral, we also examine interest rate in some of our tests. Hence, 

we construct an indicator Collateral that takes value of 1 if a credit line is secured with collateral, 

and 0 otherwise. Rate is the interest rate, in percentage terms, charged by the bank. In Table 1 we 

present summary statistics for the outcomes of interest for the treated group and the control group. 

Panel A shows mean and median values for Collateral and Rate before and after the change in 

decision-making authority, i.e., for year 2004 (Pre) and 2006 (Post). On average, the incidence of 

collateral, Collateral, is 40% in 2004 and 50% in 2006 for the treated credit lines. This indicates a 

modest increase in use of collateral. For comparison, the incidence of collateral in the control 

group (Control 1) increases from 34% in 2004 to 58% in 2006 on average. Using the control group, 

we infer that the DD estimate of the effect on the incidence of collateral is negative. 

Turning to cost of debt, we note that the average interest rate for the treated group increases 

by 58 basis points (bps), from 6.38% in 2004 to 6.96% in 2006. The average interest rate for the 

credit lines in the control group also increases, from 6.11% in 2004 to 6.87% in 2006. Hence, the 

DD estimate of the effect on the rate charged by the bank is also negative. 

 

[Insert Table 1 Here] 

 

Extant research suggests that various borrower characteristics affect contract terms. Hence, 

we include a set of control variables in our model. First, we control for borrower size using sales 

(Berger and Udell, 1995; Brick and Palia, 2007; Ono and Uesugi, 2009). Our bank does not provide 

actual sales figures but only sales bins ranging from 1 (smallest) to 7 (largest). Therefore, we create 

an indicator D(Sales j) that takes value of 1 if the sales of a borrower fall in the j-th sales bin, and 
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0 otherwise.6 We also include three characteristics of the lending relationship between a borrower 

and the bank, motivated by research that the nature of this relationship is an important determinant 

of collateral (Berger and Udell, 1995; Degryse and Van Cayseele, 2000; Elsas and Krahnen, 2000; 

Chakraborty and Hu, 2006; Brick and Palia, 2007; Ono and Uesugi, 2009; Berger et al., 2011; 

Bellucci et al., 2010; Bharath et al., 2011; Calcagnini et al., 2015). First, we consider length of the 

relationship, Rel Length, measured as the natural logarithm of 1 + the number of days since the 

borrower first started business with the bank. Second, we include breadth of the relationship, which 

we capture using an indicator Other Services. It takes value of 1 if a borrower uses other services 

such as checking account from the bank, and 0 otherwise. Last, we account for exclusivity of the 

relationship. The indicator Multiple takes value of 1 if a borrower uses multiple banks for credit, 

and 0 if the borrower maintains an exclusive lending relationship with our bank. 

Existing research also suggests that geographic and organizational distances capture factors 

relevant for loan contracting (Bellucci et al., 2019; Jimenez et al., 2006; Jimenez et al., 2009). As 

a result, we include the variable Distance Borrower-Bank measured as the natural logarithm of the 

metric distance between the borrower and the lending branch. We also add the distance between 

the borrower and the branches of other banks, which operate in the local credit market and compete 

with our bank. Specifically, we calculate the metric distance between a borrower and each branch 

of each bank present in the credit market, and take the natural logarithm of the median distance to 

construct Distance Borrower-Rivals. Last, we construct an indicator D(Cluster) that takes value of 

1 if a borrowing firm is headquartered in an industrial cluster of economic activity, and 0 otherwise. 

Summary statistics for the control variables are provided in Panel B of Table 1. We present 

averages over both years for the treatment as well as the control groups. We note that the borrowers 

with “treated” credit lines are similar in terms of size to those in the control group (Control 1). On 

average, “treated” borrowers have slightly longer lending relationships with the bank. The other 

two characteristics of their lending relationships are mostly comparable to those of the borrowers 

in the control group. Last, we note that on average the borrowers in the treated group tend to be 

closer to the lending branch but also closer to branches of rival banks. These borrowers are slightly 

less likely to be part of industrial clusters. Thus, both groups seem to be fairly similar in terms of 

observable characteristics. 

 
6 The sales categories actually range from 1 to 9, but the credit lines in the sample used for the estimations are such 

that sales do not exceed category 7. Hence, we focus here on the relevant set of indicators. 
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3. Results 

3.1. Main result 

We begin our analysis by estimating a baseline specification of Equation (1) that includes only the 

indicators D(Post) and D(Treated), and their interaction. We then augment the model with control 

variables, to ensure the estimated effect does not simply reflect factors related to borrower or nature 

of bank-borrower interaction, and fixed effects. The standard errors are clustered at branch level. 

As we have a relatively large number of fixed effects and to facilitate interpretation, we use OLS 

regressions for the main analysis, but we verify the robustness of our results to estimation methods 

that reflect the dichotomous nature of the dependent variable. 

For our main analysis, the sample consists of the credit lines in the treatment range granted 

by branches affected by the organizational restructuring (treated group) and credit lines within the 

treatment range but not from a treated branch (control group or Control 1). The estimation results 

are presented in Table 2. The dependent variable in all columns is Collateral. 

 

[Insert Table 2 Here] 

 

The results of the estimation of the baseline model are in column (1). Our analysis reveals 

that the increase in information availability resultant from the “transition” of the treated credit lines 

from central to local level is associated with a reduction in the use of collateral. The coefficient on 

the interaction term D(Treated)×D(Post) is negative and statistically significant at 5% level. We 

estimate a reduction in the use of collateral of about 14.1%. This is economically important given 

the 40% unconditional incidence of collateral in the treatment group in the pre-treatment period. 

In column (2) we augment the baseline model with a set of control variables and industry 

fixed effects. Consistently, we find that the coefficient of the interaction term D(Treated)×D(Post) 

is negative and statistically significant at 5% level. The magnitude of the estimated effect remains 

largely unchanged. Specifically, we estimate a reduction in the incidence of collateral of 15%. 

In columns (3) and (4), we repeat the estimation of the models in columns (1) and (2) but 

add branch fixed effects to absorb all time-invariant branch characteristics. While the size-matched 

control group accounts for possible differences in use of collateral related to amount of extended 

credit, it does not account for branch-specific factors. We note that the estimated effects in columns 
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(3) and (4) are consistent with our result that an increase in the overlap between decision-making 

authority and locus of information production is associated with a reduction in the use of collateral. 

 

3.2. Underlying assumptions 

A key premise of the DD analysis is presence of parallel pre-trends. While our limited data prevent 

us from evaluating the premise thoroughly, we conduct a test that can be informative. Specifically, 

we estimate a version of the model outlined in equation (1) year by year. In this setting, we drop 

the indicator D(Post) and its interaction with D(Treated). We retain D(Treated) and the controls. 

We have more than 20 industry indicators in the specification with industry fixed effects. This 

relatively large number of variables reduces power in the year-by-year analysis. Hence, we group 

industries into macro-sectors of economic activity and incorporate them in the model through 

sector fixed effects. The results of the estimations are reported in Table 3. 

 

[Insert Table 3 Here] 

 

Column (1) of the table shows the estimation results for year 2004, while column (2) is for 

year 2006. For the pre-treatment period, the coefficient on D(Treated) is not statistically significant. 

This is consistent with the parallel trends assumption and suggests that the incidence of collateral 

is comparable across borrowers in the treatment and control groups pre-treatment. By contrast, the 

coefficient on D(Treated) in column (2) is negative and significant at 10% level. Thus, the use of 

collateral in treated credit lines is lower post-treatment. Thus, the cross-sectional estimation offers 

results consistent with the assumption underlying the DD approach. 

 

3.3. Estimation method and additional control variables 

Our main analysis is based on OLS estimations. We also estimate Logit models to take into account 

the dichotomous nature of the dependent variable Collateral. The estimation results are in column 

(1) of Table 4. We note that our findings are robust to this alternative estimation method. 

 

[Insert Table 4 Here] 
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The policy adopted by the bank for assignment of credit lines to management at local or 

central level relies on thresholds based on the limit of the credit line. Credit amount, however, can 

simultaneously be determined with other terms of the contract. Consequently, in our main analysis 

we exclude contract terms such as amount from the set of controls. To ensure that our results do 

not mask credit amount effects, we control for this. Specifically, we include Amount, which is the 

natural logarithm of the limit on the credit line. In column (2) of the table we present the results of 

this analysis and show that our conclusions about collateral continue to hold. 

Borrower risk affects both credit availability and contract terms. Machauer and Weber 

(1998) and Berger et al. (2011), among others, demonstrate that the use of ratings or credit scoring 

technology can be important determinants of collateral. We explore this by leveraging information 

on internal ratings assigned by the bank to borrowers. However, we only have such information 

for a subset of borrowers. With this caveat in mind, we create an indicator D(Rated) that takes 

value of 1 if a borrower has internal rating, and 0 otherwise. We use the actual numerical score, 

coded as 0 if missing, to construct an integer variable Rating that reflects the actual score. The 

estimation results of the models augmented with D(Rated) and Rating presented in columns (3) 

and (4) of the table demonstrate that our insights continue to hold. 

 

3.4. Alternative control group 

Given that the thresholds are based on size of the credit line, the control group in the main analysis 

(Control 1) is constructed so that untreated credit lines are within the treatment size limits. Hence, 

the control group in our main analysis consists of credit lines that originate from branches that are 

not subject to restructuring. It is possible that treated branches differ from untreated branches. 

While the use of branch fixed effects accounts for time-invariant branch characteristics, we also 

conduct a robustness test using an alternative control group that focuses only on the branches that 

undergo restructuring. Specifically, this control group (Control 2) includes all untreated credit lines 

originated at the treated branches and managed locally. In other words, these are credit lines at the 

restructured branches with size below the treatment range. With this approach, all branch-specific 

factors are held constant. By design, the credit lines in this control group are smaller lines and it is 

important to control for credit line size in the estimations. We include Amount, which is the natural 

logarithm of the limit on the credit line. Last, we note that the treatment group remains the same. 
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The results of the analysis with the alternative control group (Control 2) are in Table 5. 

Column (1) shows the results of the baseline specification that includes only the indicators D(Post), 

D(Treated), and their interaction. In column (2), we augment the baseline specification with all 

control variables and industry fixed effects, while in column (3) we also add branch fixed effects. 

 

[Insert Table 5 Here] 

 

Our analysis consistently demonstrates that the increase in the overlap between decision-

making authority and information availability leads to a reduction in the use of collateral. The 

coefficient on the interaction term D(Treated)×D(Post) is negative and statistically significant in 

columns (1) to (3). Depending on the specification, the estimated reduction in use of collateral is 

about 21% to 22%. Thus, we infer that our insights are not driven by the control group we adopt. 

We also repeat the year-by-year analysis using the alternative control group. The estimation 

results for year 2004 are in columns (4) and (6), while those for year 2006 are in columns (5) and 

(7). We note from columns (4) and (6) that pre-restructuring, the treated credit lines are more likely 

to be secured with collateral. The coefficient estimate of D(Treated) is positive and significant at 

10% level. By contrast, the estimates in column (5) and (7), which are based on post-restructuring 

data, are not statistically significant. The magnitude of the coefficient also drops substantially. This 

is consistent with the notion that once credit lines are transferred from central to local level, their 

characteristics converge to those of other locally managed contracts. 

 

4. Underlying mechanisms and moderating effects 

4.1. Divergence of information within the bank organization 

Our analysis demonstrates that an increase in the overlap between decision-making authority and 

information production is robustly associated with a reduction in the use of collateral. We now 

conduct tests to show that this relationship reflects the loan officers’ incentives to use more soft 

information once they gain formal decision-making authority about loan approval. More precisely, 

we explore factors that can moderate the estimated effect and point to the underlying mechanisms. 

As information frictions between lender and borrower are central to our argument, we first 

consider the role of borrowers’ informational opacity and information available to the loan officer. 

If information is an important driver of the estimated effect of the transfer of contracts from central 
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to local level, the effect should be stronger when the information sets of the loan officers operating 

at local and central levels are more divergent. This is more likely to occur when soft information 

exists or the local loan officers have tacit local knowledge unavailable to the central level officers. 

The underlying premise is that officers at the lending branch are the repository of soft information 

and tacit local knowledge. By contrast, the effect should be weaker when soft information or local 

knowledge are limited. 

To implement our tests, we first capture variation in the amount of information using length 

of the lending relationship between the borrower and the bank. Specifically, we construct indicator 

D(Short Rel Length) that takes value of 1 if the length of the relationship is in the bottom tercile 

of the sample distribution, and 0 otherwise. For such borrowers the bank has not yet accumulated 

much soft information and the information sets of officers at the local and central levels are similar. 

Hence, authority allocation should be less relevant and the estimated effect should be smaller. To 

test the conjecture, we augment the model with a triple interaction D(Treated)×D(Post)×D(Short 

Rel Length), as well as all double interaction terms needed to ensure a comprehensive specification. 

The results are presented in column (1) of Table 6. 

 

[Insert Table 6 Here] 

 

In these models the coefficient on the double interaction D(Treated)×D(Post) reflects the 

estimated effect for borrowers with a longer lending relationship. The point estimate in column (1) 

is negative and significant at 5% level. Thus, for borrowers with longer lending relationships, the 

reallocation of authority results in a reduction in the use of collateral. The coefficient of the triple 

interaction is positive. To compute the effect for borrowers with a shorter lending relationship, we 

sum the coefficients of D(Treated)×D(Post)×D(Short Rel Length) and D(Treated)×D(Post). The 

linear combination is not statistically significant, which suggests that for borrowers with short 

lending relationships the transfer of authority does not have a significant effect. Thus, we infer that 

the effect is driven by cases with potential divergence in the information sets of local and central 

levels due to soft information accumulated over the course of the longer lending relationship. 

Divergence in information sets of different levels can also stem from the physical proximity 

between borrowers and local bank branches. The local loan officers can have relevant tacit local 

knowledge when they are placed close to borrowers and this knowledge can similarly be difficult 
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to transfer to the central level. To examine this notion, we construct an indicator D(Long Distance) 

that takes value of 1 if the distance between borrower and lending branch is in the top tercile of 

the sample distribution, and 0 otherwise. We then augment the model with the triple interaction 

D(Treated)×D(Post)×D(Long Distance) and all relevant double interactions. In this setting, the 

coefficient on the double interaction D(Treated)×D(Post) captures the effect for borrowers located 

close to the lending branch, when proximity could create difference in the information sets of local 

and central agents due to existence of tacit local knowledge. 

The estimated coefficient on D(Treated)×D(Post) is negative and significant at 1% level 

in column (2). This suggests that the change in decision-making authority leads to a reduction in 

the use of collateral when the borrower is located close to the local bank branch. The effect loses 

significance for more distant borrowers. The sum of the coefficients of D(Treated)×D(Post) and 

D(Treated)×D(Post)×D(Long Distance) is not different from 0 as indicated by the p-value for the 

linear combination of the two terms. Thus, we find no effect for the cases in which the information 

available to the local and central levels is comparable because the borrower is located far from the 

local loan officer and the tacit local knowledge of the lender might not be applicable. 

Overall, our analysis reveals that the allocation of decision-making authority has a stronger 

effect when the potential for divergence between the information sets of the local and central levels 

is greater. Moreover, given that the effect is realized when soft information is likely to have been 

accumulated by the local loan officer (e.g., over the course of the lending relationship), our results 

are also consistent with the idea that delegation of authority to local loan officers improves their 

incentives to fully utilize available information than to produce previously unavailable information. 

 

4.2. Real and formal authority 

The restructuring initiative implemented by the bank led to a shift in formal authority to the local 

loan officers. However, the effect of the shift likely depends on the pre-restructuring real authority 

enjoyed by the local loan officers. Extant research suggests that principals can have formal but not 

real authority if their decisions depend on agent-generated information that is difficult to evaluate 

(e.g., Aghion and Tirole, 1997). Thus, even without formal authority, the local loan officers could 

influence the outcome of the contracting process if the decisions taken by the senior managers are 

based on the input and credit recommendation provided by the local loan officers. In this case, the 

allocation of formal authority might not have a significant effect as contract terms already reflect 
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the real authority of the local loan officers. By contrast, if they do not have significant real authority, 

granting formal authority might be associated with a differential outcome. 

To examine whether allocation of formal authority interacts with the real authority of the 

loan officers at the local branches, we test for heterogenous effects based on functional distance, 

defined as the distance between the lending branch and the bank headquarters. We construct an 

indicator D(Short Functional Distance) that takes value of 1 if the distance between a branch and 

the headquarters is in the bottom tercile of the sample distribution, and 0 otherwise. We then add 

the triple interaction D(Treated)×D(Post)×D(Short Functional Distance) to the baseline model. 

In the augmented model, the coefficient on D(Treated)×D(Post) shows the effect of allocation of 

formal decision-making authority for branches operating far from the headquarters. The sum of 

the coefficients of D(Treated)×D(Post) and D(Treated)×D(Post)×D(Short Functional Distance) 

shows the effect for branches closer to the headquarters. 

Column (3) of Table 6 shows that the coefficient of D(Treated)×D(Post) is not significant. 

The sum of the coefficients of D(Treated)×D(Post) and D(Treated)×D(Post)×D(Short Functional 

Distance) is negative and significant at 1% level. We infer that allocation of formal authority is 

more likely to lead to a reduction in the use of collateral when functional distance is shorter, which 

is when the lending branch is located close to the headquarters. In this case, the real authority of 

the loan officers prior to the allocation of formal authority is more limited. By contrast, when local 

loan officers are likely to have more real authority, as they are far from headquarters, the allocation 

of formal authority is not associated with a differential use of collateral. Thus, we conclude that if 

real authority is limited, allocation of formal authority has substantial effect on the use of collateral. 

 

5. Interest rate 

Our analysis focuses on collateral as a contractual mechanism intended to mitigate information 

frictions between lenders and borrowers. As the transfer of decision-making authority from central 

to local level increases the overlap between production of information and ability to act on it, we 

consistently find that this increase is associated with a reduction in the use of collateral. While we 

focus on this contract term, it is plausible that other contract terms are also affected, because they 

are complements or substitutes for collateral. 

We examine cost of credit reflected in the interest rate charged by the bank. Specifically, 

we estimate Equation (1) using Rate as dependent variable. We replicate the main analysis based 
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on Table 2 and the examination of heterogenous effects based on Table 6 and report the estimation 

results in Table 7. 

 

[Insert Table 7 Here] 

 

By and large, we do not find a significant effect of the allocation of authority to local loan 

officers on interest rate, on average. In columns (1) through (5) of the table, the coefficient of the 

interaction term D(Treated)×D(Post) is not statistically significant. Thus, it seems that local loan 

officers do not substitute collateral for higher rates. We also cannot detect significant interactions 

between allocation of decision-making authority and the measures of potential for divergence in 

the information sets of the local and central levels. 

However, we find that allocation of formal authority might differentially affect rates based 

on the real authority of the loan officers. In column (8), the coefficient of the interaction term 

D(Treated)×D(Post) is negative and significant at 1% level. We infer that when the lending branch 

is far from the headquarters, and the local loan officers could have real authority over the lending 

process, allocation of formal authority is associated with a reduction in interest rates. The linear 

combination of D(Treated)×D(Post) and D(Treated)×D(Post)×D(Short Functional Distance) is 

positive and significant at 1% level. To interpret, when real authority is limited, the allocation of 

formal authority is associated with an increase in interest rates. Thus, it seems that in this case, the 

reduction in the use of collateral is accompanied by an increase in price of credit. 

 

6. Conclusion 

This paper explores how changes in the allocation of decision-making authority and information 

available to the lender affect contract terms in small business lending. Our analysis exploits largely 

exogenous variation resulting from the restructuring initiative implemented by a medium-sized 

regional Italian bank. As part of the restructuring, the bank modified its assignment policy that 

determines if a credit line contract is managed locally at the originating branch by the local loan 

officer or transferred to the bank headquarters, where decisions are made by senior bank managers. 

Specifically, the thresholds at some of the branches were doubled. Consequently, some credit lines 

previously managed centrally at the bank headquarters, were returned to the local bank branches. 

This led to an increase in the information available to the loan officer responsible for management 
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of the credit line. In other words, it increased the overlap between production of information and 

ability to act on it.  

Using a DD estimation strategy, we show that the exogenous shock increasing the authority 

of the loan officer producing information about the borrower is associated with a reduction in the 

use of collateral. By contrast, we do not observe meaningful effects on the price of credit reflected 

in the interest rate charged by the bank. Exploring the underlying drivers of the estimated effect 

on collateral requirements, we show that the effect is more pronounced when relevant tacit local 

knowledge and soft information are more likely to exist. On the contrary, allocation of formal 

decision-making authority to the local loan officers has limited effect when the officers can already 

exert real authority over the lending process. Thus, we highlight the complex interplay between 

decision-making authority and information production in the context of bank lending to SMEs. 
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Table 1 Summary Statistics 

 
The table presents summary statistics for the variables used in the analysis. Treated Group consists of all treated credit 

lines. Control Group consists of credit lines that are in the treatment range but are not at a treated branch (Control 1). 

Collateral is an indicator that takes value of 1 if the credit line is secured with collateral, and 0 otherwise. Rate is the 

interest rate charged by the bank, expressed in percentage terms. Variables descriptions are provided in Appendix A. 

 

Panel A 
  Pre Post 
  Mean Median Mean Median 

Treated Group (N = 48) Collateral 0.40 0.00 0.50 0.50 
 Rate 6.38 5.66 6.96 6.42 

Control Group (N = 220) Collateral 0.34 0.00 0.58 1.00 
 Rate 6.11 5.33 6.87 6.34 

 

Panel B 
 Treated Group Control Group 

 Mean Median Mean Median 

Sales 2.85 3.00 3.10 3.00 

D(Sales 1) 0.06 0.00 0.04 0.00 

D(Sales 2) 0.25 0.00 0.20 0.00 

D(Sales 3) 0.48 0.00 0.41 0.00 

D(Sales 4) 0.19 0.00 0.30 0.00 

D(Sales 5) 0.02 0.00 0.05 0.00 

D(Sales 6) 0.00 0.00 0.00 0.00 

D(Sales 7) 0.00 0.00 0.00 0.00 

Rel Length 8.28 8.44 8.07 8.25 

Multiple 0.89 1.00 0.92 1.00 

Other Services 0.94 1.00 0.95 1.00 

Distance Borrower-Bank 7.62 8.03 7.75 7.84 

Distance Borrower-Rivals 7.90 8.05 8.04 7.97 

D(Cluster) 0.67 1.00 0.70 1.00 
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Table 2 Collateral and Information – Main Result 

 
The table presents results of OLS models that estimate the effect of the change in information availability on collateral. 

The sample consists of treated credit lines and credit lines in the control group Control 1 (credit lines that are in the 

treatment range but not at a treated branch). The dependent variable Collateral is an indicator that takes value of 1 if 

the credit line is secured with collateral, and 0 otherwise. The table presents coefficient estimates followed by robust 

standard errors, clustered at branch level, in parentheses. Variables descriptions are provided in Appendix A. *, **, 

and *** indicate statistical significance at 10%, 5%, and 1% level, respectively. 
 (1) (2) (3) (4) 

D(Post) 0.245*** 0.237*** 0.245*** 0.257*** 
 (0.037) (0.040) (0.038) (0.045) 

D(Treated) 0.059 0.067   

 (0.045) (0.059)   

D(Treated)×D(Post) -0.141** -0.150** -0.141** -0.154** 
 (0.063) (0.065) (0.065) (0.066) 

D(Sales 2)  0.031  0.145 
  (0.160)  (0.212) 

D(Sales 3)  -0.018  0.121 
  (0.155)  (0.205) 

D(Sales 4)  -0.096  0.081 
  (0.164)  (0.224) 

D(Sales 5)  -0.211  -0.141 
  (0.160)  (0.226) 

Rel Length  -0.021  -0.055 
  (0.029)  (0.036) 

Other Services  -0.160  -0.274 
  (0.155)  (0.223) 

Multiple  -0.106  -0.091 
  (0.078)  (0.074) 

Distance Borrower-Bank  0.011  0.003 
  (0.026)  (0.031) 

Distance Borrower-Rivals  -0.005  -0.008 
  (0.026)  (0.030) 

D(Cluster)  0.040  -0.436** 
  (0.056)  (0.184) 

Constant 0.336*** 0.693* 0.448*** 1.046** 
 (0.039) (0.397) (0.027) (0.425) 
     

Industry FE No Yes No Yes 

Branch FE No No Yes Yes 

Observations 536 536 536 536 

Adjusted R-squared 0.047 0.112 0.080 0.153 
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Table 3 Parallel Trends 

 
The table presents results of year-by-year estimation of OLS models of the effect of change in information availability 

on collateral. Year 2004 (2006) is pre-restructuring (post-restructuring). The sample consists of treated credit lines 

and credit lines in the control group Control 1 (credit lines that are in the treatment range but not at a treated branch). 

The dependent variable Collateral is an indicator that takes value of 1 if the credit line is secured with collateral, and 

0 otherwise. The table presents coefficient estimates followed by robust standard errors, clustered at branch level, in 

parentheses. Variables descriptions are provided in Appendix A. *, **, and *** indicate statistical significance at 10%, 

5%, and 1% level, respectively. 
 (1) (2) 
 Year 2004 Year 2006 

D(Treated) 0.049 -0.093* 
 (0.051) (0.050) 

D(Sales 2) 0.173 -0.018 
 (0.165) (0.191) 

D(Sales 3) 0.082 -0.047 
 (0.154) (0.174) 

D(Sales 4) -0.046 -0.160 
 (0.157) (0.178) 

D(Sales 5) -0.086 -0.348* 
 (0.176) (0.190) 

Rel Length -0.023 -0.042 
 (0.026) (0.044) 

Other Services -0.343** -0.049 
 (0.145) (0.131) 

Distance Borrower-Bank -0.001 0.028 
 (0.028) (0.026) 

Distance Borrower-Rivals 0.008 -0.041 
 (0.031) (0.038) 

D(Cluster) 0.024 0.061 
 (0.069) (0.058) 

Constant 0.766** 1.049** 
 (0.361) (0.451) 
   

Sector FE Yes Yes 

Observations 268 268 

Adjusted R-squared 0.020 0.006 
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Table 4 Additional Controls and Estimation Methods 

 
The table presents results of alternative specifications and models that estimate the effect of the change in information 

availability on collateral. The sample consists of all treated credit lines and the credit lines in the control group Control 

1 (credit lines that are in the treatment range but not at a treated branch). The estimation method is Logit in column 

(1), while it is OLS in columns (2) to (4). The dependent variable Collateral is an indicator that takes value of 1 if the 

credit line is secured with collateral, and 0 otherwise. The estimation in column (2) controls for credit line size 

(Amount). The estimations in columns (3) and (4) control for borrower risk by including 1) indicator D(Rated) that 

takes value of 1 for rated borrowers or 2) the numeric rating score Rating assigned by the bank. The table presents 

coefficient estimates followed by robust standard errors, clustered at branch level. Variables descriptions are provided 

in Appendix A. *, **, and *** indicate statistical significance at 10%, 5%, and 1% level, respectively. 
 (1) (2) (3) (4) 

D(Post) 1.111*** 0.203*** 0.239*** 0.239*** 
 (0.175) (0.040) (0.040) (0.040) 

D(Treated) 0.337 0.064 0.064 0.062 
 (0.284) (0.052) (0.064) (0.066) 

D(Treated)×D(Post) -0.749*** -0.097* -0.151** -0.152** 
 (0.288) (0.056) (0.064) (0.064) 

D(Sales 2) 0.125 0.151 0.032 0.030 
 (0.744) (0.163) (0.158) (0.158) 

D(Sales 3) -0.092 0.044 -0.022 -0.024 
 (0.720) (0.170) (0.152) (0.151) 

D(Sales 4) -0.453 -0.035 -0.101 -0.105 
 (0.767) (0.189) (0.162) (0.161) 

D(Sales 5) -1.057 -0.177 -0.211 -0.214 
 (0.825) (0.180) (0.158) (0.157) 

Rel Length -0.093 -0.006 -0.026 -0.028 
 (0.132) (0.027) (0.030) (0.030) 

Other Services -0.746 -0.235 -0.159 -0.157 
 (0.716) (0.145) (0.152) (0.150) 

Multiple -0.626 -0.080 -0.112 -0.116 
 (0.417) (0.079) (0.077) (0.077) 

Distance Borrower-Bank 0.055 0.008 0.012 0.012 
 (0.120) (0.024) (0.027) (0.026) 

Distance Borrower-Rivals -0.027 -0.005 -0.005 -0.004 
 (0.121) (0.026) (0.027) (0.027) 

D(Cluster) 0.184 0.025 0.040 0.037 
 (0.262) (0.049) (0.056) (0.056) 

Amount  0.403***   

  (0.051)   

D(Rated)   0.064  

   (0.043)  

Rating    0.015** 
    (0.007) 

Constant 1.015 -4.419*** 0.718* 0.731* 
 (1.859) (0.629) (0.398) (0.398) 
     

Industry FE Yes Yes Yes Yes 

Observations 522 536 536 536 

R-squared/Pseudo R-squared 0.114 0.248 0.168 0.172 

 



 30 

Table 5 Alternative Control Group 

 
The table presents results of OLS models that estimate the effect of change in information availability on collateral. The sample consists of treated credit lines and 

an alternative control group Control 2 (all untreated credit lines (no size limit) that are from the treated branches). Year 2004 (2006) is pre-restructuring (post-

restructuring). The dependent variable Collateral is an indicator that takes value of 1 if the credit line is secured with collateral, and 0 otherwise. The table presents 

coefficient estimates followed by robust standard errors, clustered at branch level, in parentheses. Variables descriptions are provided in Appendix A. *, **, and 

*** indicate statistical significance at 10%, 5%, and 1% level, respectively. 
 (1) (2) (3) (4) (5) (6) (7) 
 All All All Year 2004 Year 2006 Year 2004 Year 2006 

D(Post) 0.317*** 0.319*** 0.320***     

 (0.030) (0.022) (0.022)     

D(Treated) 0.260*** 0.182** 0.182** 0.121* 0.024 0.122* 0.023 
 (0.024) (0.039) (0.037) (0.042) (0.061) (0.040) (0.062) 

D(Treated)×D(Post) -0.213* -0.215** -0.216**     

 (0.071) (0.058) (0.058)     

D(Sales 2)  -0.095** -0.093** -0.065** -0.130* -0.064** -0.128* 
  (0.022) (0.020) (0.012) (0.049) (0.012) (0.047) 

D(Sales 3)  -0.243*** -0.243*** -0.189*** -0.307*** -0.188*** -0.307*** 
  (0.035) (0.036) (0.031) (0.050) (0.031) (0.050) 

D(Sales 4)  -0.355*** -0.356*** -0.245*** -0.483*** -0.245*** -0.484*** 
  (0.027) (0.028) (0.025) (0.027) (0.027) (0.027) 

D(Sales 5)  -0.325*** -0.315*** -0.184* -0.493*** -0.175* -0.481*** 
  (0.044) (0.047) (0.059) (0.067) (0.062) (0.071) 

D(Sales 6)  -0.381*** -0.380*** -0.323** -0.471** -0.322** -0.469** 
  (0.018) (0.015) (0.072) (0.090) (0.073) (0.084) 

D(Sales 7)  -0.297 -0.282 -0.361** -0.251 -0.344* -0.241 
  (0.281) (0.301) (0.100) (0.505) (0.115) (0.531) 

Rel Length  -0.016 -0.017 0.007 -0.098* 0.006 -0.099* 
  (0.021) (0.021) (0.016) (0.041) (0.017) (0.042) 

Other Services  -0.126* -0.130** -0.075 -0.155 -0.079 -0.159* 
  (0.040) (0.039) (0.046) (0.066) (0.044) (0.068) 

Multiple  -0.049 -0.051     

  (0.066) (0.065)     

Distance Borrower-Bank  0.012 0.012 0.016 0.009 0.015* 0.009 
  (0.009) (0.009) (0.007) (0.013) (0.006) (0.013) 

Distance Borrower-Rivals  -0.014 -0.012 -0.016 -0.013 -0.012 -0.013 
  (0.020) (0.025) (0.011) (0.031) (0.016) (0.039) 

D(Cluster)  -0.039 -0.080 -0.017 -0.058 -0.069 -0.089 
  (0.020) (0.036) (0.016) (0.038) (0.036) (0.074) 

Amount  0.120*** 0.119*** 0.130*** 0.121*** 0.129*** 0.121*** 
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  (0.013) (0.014) (0.006) (0.018) (0.006) (0.018) 

Constant 0.135*** -0.695 -0.718 -1.070*** 0.248 -1.096** 0.235 
 (0.013) (0.328) (0.373) (0.178) (0.464) (0.205) (0.538) 
        

Industry FE No Yes Yes Yes Yes Yes Yes 

Branch FE No No Yes No No Yes Yes 

Observations 1,958 1,958 1,958 979 979 979 979 

Adjusted R-squared 0.118 0.212 0.213 0.160 0.117 0.161 0.117 
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Table 6 Information Availability and Authority Allocation 

 
The table presents results of OLS models that estimate the effect of the change in information availability on collateral 

conditional on 1) available information and 2) functional distance. The sample consists of all treated credit lines and 

credit lines in the control group Control 1 (credit lines that are in the treatment range but not at a treated branch). The 

dependent variable Collateral is an indicator that takes value of 1 if the credit line is secured with collateral, and 0 

otherwise. D(Short Rel Length) is an indicator that takes value of 1 if the lending relationship between borrower and 

bank is in the bottom tercile of the sample distribution, and 0 otherwise. D(Long Distance) is an indicator that takes 

value of 1 if the distance between borrower and bank branch is in the top tercile of the sample distribution, and 0 

otherwise. D(Short Functional Distance) is an indicator that takes value of 1 if the distance between a branch and the 

bank headquarters is in the bottom tercile of the sample distribution, and 0 otherwise. The table presents coefficient 

estimates followed by robust standard errors, clustered at branch level, in parentheses. Variables descriptions are 

provided in Appendix A. *, **, and *** indicate statistical significance at 10%, 5%, and 1% level, respectively. 
  (1) (2) (3) 

D(Post)  0.255*** 0.228*** 0.236*** 
  (0.051) (0.049) (0.051) 

D(Treated)  0.084 0.117 0.075 
  (0.069) (0.115) (0.048) 

D(Treated)×D(Post) (A) -0.171** -0.176*** -0.107 
  (0.076) (0.062) (0.074) 

D(Treated)×D(Post)×D(Short Rel Length) (B) 0.074   

  (0.139)   

D(Post)×D(Short Rel Length)  -0.057   

  (0.080)   

D(Treated)×D(Short Rel Length)  -0.053   

  (0.079)   

D(Short Rel Length)  0.081   

  (0.058)   

D(Treated)×D(Post)×D(Long Distance) (C)  0.075  

   (0.074)  

D(Post)×D(Long Distance)   0.024  

   (0.072)  

D(Treated)×D(Long Distance)   -0.146  

   (0.279)  

D(Long Distance)   0.023  

   (0.073)  

D(Treated)×D(Post)×D(Short Functional Distance) (D)   -0.154* 
    (0.090) 

D(Post)×D(Short Functional Distance)    0.010 
    (0.072) 

D(Treated)×D(Short Functional Distance)    0.012 
    (0.067) 

D(Short Functional Distance)    0.126** 
    (0.047) 

D(Sales 2)  0.032 0.042 0.046 
  (0.163) (0.181) (0.159) 

D(Sales 3)  -0.015 -0.009 -0.001 
  (0.157) (0.175) (0.155) 

D(Sales 4)  -0.095 -0.085 -0.084 
  (0.168) (0.186) (0.164) 

D(Sales 5)  -0.202 -0.196 -0.246 
  (0.162) (0.190) (0.167) 

Other Services  -0.158 -0.167 -0.175 
  (0.156) (0.157) (0.160) 

Multiple  -0.107 -0.106 -0.098 
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  (0.077) (0.078) (0.077) 

Distance Borrower-Bank  0.009  0.019 
  (0.027)  (0.027) 

Distance Borrower-Rivals  -0.003 -0.001 -0.016 
  (0.026) (0.024) (0.024) 

D(Cluster)  0.037 0.040 0.029 
  (0.055) (0.056) (0.053) 

Rel Length   -0.019 -0.022 
   (0.028) (0.031) 

Constant  0.495 0.718* 0.696* 
  (0.306) (0.358) (0.385)      
Industry FE  Yes Yes Yes 

Observations  536 536 536 

Adjusted R-squared  0.109 0.109 0.118 

Linear combination (A) + (B)  -0.097   

p-value  0.527   

Linear combination (A) + (C)   -0.102  

p-value   0.206  

Linear combination (A) + (D)    -0.261 

p-value    0.001 
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Table 7 Interest Rate 

 
The table presents results of OLS models that estimate the effect of change in information availability on interest rate. With the exception of column (5), the sample 

consists of treated credit lines and credit lines in the control group Control 1 (credit lines that are in the treatment range but are not at a treated branch). In column 

(5) the sample consist of treated credit lines and an alternative control group Control 2 (all untreated credit lines (no size limit) that are from the treated branches). 

The dependent variable Rate is the interest rate charged by the bank, expressed in percentage terms. The table presents coefficient estimates followed by robust 

standard errors, clustered at branch level, in parentheses. Variables descriptions are provided in Appendix A. *, **, and *** indicate statistical significance at 10%, 

5%, and 1% level, respectively. 
  (1) (2) (3) (4) (5) (6) (7) (8) 

D(Post)  0.754*** 0.736*** 0.754*** 0.762*** 0.887*** 0.640*** 0.886*** 0.776*** 
  (0.116) (0.110) (0.121) (0.124) (0.080) (0.095) (0.125) (0.166) 

D(Treated)  0.268 0.422   0.277 -0.269 0.141 0.654 
  (0.393) (0.400)   (0.327) (0.169) (0.383) (0.551) 

D(Treated)×D(Post) (A) -0.176 -0.210 -0.176 -0.227 -0.274 0.446 -0.298 -0.749*** 
  (0.446) (0.447) (0.464) (0.464) (0.439) (0.414) (0.310) (0.206) 

D(Treated)×D(Post)×D(Short Rel Length) (B)      -1.529   

       (0.935)   

D(Post)×D(Short Rel Length)       0.091   

       (0.276)   

D(Treated)×D(Short Rel Length)       1.686**   

       (0.665)   

D(Short Rel Length)       -0.121   

       (0.306)   

D(Treated)×D(Post)×D(Long Distance) (C)       0.292  

        (0.533)  

D(Post)×D(Long Distance)        -0.445  

        (0.309)  

D(Treated)×D(Long Distance)        0.622  

        (0.738)  

D(Long Distance)        0.622*  

        (0.369)  

D(Treated)×D(Post)×D(Short Functional Distance) (D)        1.970*** 
         (0.246) 

D(Post)×D(Short Functional Distance)         -0.116 
         (0.218) 

D(Treated)×D(Short Functional Distance)         -0.784 
         (0.605) 

D(Short Functional Distance)         0.271 
         (0.321) 

D(Sales 2)   0.847  1.066 -0.061 0.962 0.716 0.862 
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   (0.664)  (0.825) (0.412) (0.682) (0.631) (0.664) 

D(Sales 3)   0.724  0.984 0.118 0.762 0.605 0.753 
   (0.602)  (0.769) (0.204) (0.612) (0.548) (0.606) 

D(Sales 4)   0.959  1.430* 0.535*** 1.033 0.858 0.972 
   (0.625)  (0.842) (0.088) (0.632) (0.588) (0.625) 

D(Sales 5)   0.758  0.754 -0.357 0.794 0.590 0.704 
   (0.801)  (1.001) (0.276) (0.820) (0.765) (0.802) 

D(Sales 6)      -0.325    

      (0.205)    

D(Sales 7)      -1.762***    

      (0.282)    

Rel Length   -0.108  -0.189 -0.127  -0.100 -0.109 
   (0.173)  (0.198) (0.091)  (0.172) (0.167) 

Other Services   -0.506  -1.241 0.014 -0.590 -0.442 -0.523 
   (0.812)  (0.774) (0.225) (0.781) (0.774) (0.832) 

Multiple   -0.404  -0.489 -0.004 -0.399 -0.357 -0.391 
   (0.335)  (0.337) (0.163) (0.333) (0.322) (0.337) 

Distance Bank-Firm   0.232**  0.220** 0.062 0.223**  0.253** 
   (0.102)  (0.104) (0.070) (0.103)  (0.101) 

Distance Borrower-Rivals   -0.040  -0.081 -0.181 -0.041 0.001 -0.059 
   (0.101)  (0.123) (0.139) (0.098) (0.092) (0.104) 

D(Cluster)   -0.097  -1.401** -0.010 -0.058 -0.138 -0.145 
   (0.250)  (0.559) (0.118) (0.250) (0.259) (0.261) 

Amount      -0.317***    

      (0.052)    

Constant  6.112*** 5.508*** 7.544*** 9.058*** 12.403*** 4.776*** 6.691*** 5.445*** 
  (0.160) (1.929) (0.224) (2.010) (1.191) (1.165) (1.983) (1.872) 
          

Industry FE  No Yes No Yes Yes Yes Yes Yes 

Branch FE  No No Yes Yes No No No No 

Observations  536 536 536 536 1,958 536 536 536 

Adjusted R-squared  0.033 0.101 0.177 0.309 0.057 0.108 0.103 0.107 

Linear combination (A) + (B)       -1.083   

p-value       0.251   

Linear combination (A) + (C)        -0.007  

p-value        0.993  

Linear combination (A) + (D)         1.221 

p-value         0.001 
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Figure 1 

 
The figure illustrates the identification approach. The group of treated contracts is denoted by Treated and two control 

groups are denoted by Control 1 and Control 2. Central-level decision making that takes place at bank headquarters is 

denoted by C. Local-level decision making that takes place at local branches is denoted by L. The restructuring strategy 

implemented by the bank doubled the thresholds for local-level decision-making at 5 “treated” branches. As a result, 

some contracts managed centrally pre-restructuring are transferred to local levels post-restructuring. This transfer from 

central level C to local level L is illustrated on the left panel. There are 48 contracts in the Treated group. We construct 

a benchmark using contracts not subject to treatment. The first control group, Control 1, is illustrated on the central 

panel of the figure. Control 1 consists of similar in terms of size credit lines that are not treated. These are credit lines 

that fall within the treatment range but are from branches not subject to restructuring, i.e., untreated branches. Hence, 

they are at central level C pre-restructuring and remain at central level C after the restructuring. There are 220 contracts 

in Control 1. We construct another control group, Control 2, shown on the right panel of the figure. Control 2 consists 

of all credit lines that are managed locally in both years and originate at the treated branches. These credit lines are at 

local level L pre-restructuring and remain at local level L post-restructuring. Control 2 consists of 931 contracts. Our 

main analysis uses Treated and Control 1, while Treated and Control 2 are used for robustness tests. 
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Appendix A: List of variables 
Variable Definition 

Collateral 
Indicator variable that takes value of 1 if the credit line is secured with 

collateral, and 0 otherwise. 

Rate 
Continuous variable that measures the interest rate on the credit line, 

expressed in percentage terms. 

D(Post) 
Indicator variable that takes value 1 in the post-restructuring period (i.e., year 

2006), and 0 otherwise. 

D(Treated) 

Indicator variable that takes value of 1 for treated credit lines, and 0 

otherwise. A credit line is treated if 1) it is originated at a treated branch (i.e., 

a branch subject to restructuring and increased thresholds for credit line 

management) and 2) the amount of the credit line falls within the range of 

thresholds subject to restructuring (i.e., above the old (pre-2005) threshold 

and below the new (post-2005) threshold). 

D(Sales j) 

Indicator variable that takes value of 1 if the sales of a borrower fall in the j-

th sales bin (j ranges from 1 to 7), and 0 otherwise. The sales bins are as 

follows: 1 for sales below €.25M, 2 for sales between €.25M and €.5M, 3 for 

sales between €.5M and €1.5M, 4 for sales between €1.5M and €5M, 5 for 

sales between €5M and €25M, 6 for sales between €25M and €50M, and 7 

for sales that exceed €50M. 

D(Short Rel Length) 

Indicator variable that takes value of 1 if the lending relationship between the 

borrower and the bank is in the bottom tercile of the sample distribution, and 

0 otherwise. 

D(Long Distance) 

Indicator variable that takes value of 1 if the distance between the borrower 

and the lending branch is in the top tercile of the sample distribution, and 0 

otherwise. 

D(Short Functional Distance) 

Indicator variable that takes value of 1 if the distance between the lending 

branch, where the credit line originates, and the headquarters of the bank is 

in the bottom tercile of the sample distribution, and 0 otherwise. 

D(Cluster) 
Indicator variable that takes value of 1 if the borrower is headquartered in an 

industrial cluster, and 0 otherwise. 

D(Rated) 
Indicator variable that takes value of 1 if a borrower has internal rating by the 

bank, and 0 otherwise. 

Rating 
Integer variable that reflects the numerical rating score assigned to a 

borrower by the bank. 

Rel Length 
Natural logarithm of 1 + the length of the lending relationship (in days) 

between the bank and a borrower. 

Multiple 

Indicator variable that takes value of 1 if the borrower has lending 

relationship with multiple banks, and 0 if the borrower has an exclusive 

lending relationship with the bank. 

Other Services 

Indicator variable that takes value of 1 if the bank provides other services in 

addition to the credit line (e.g., checking account) to the borrower, and 0 

otherwise. 

Distance Borrower-Bank 
Natural logarithm of the metric distance between the borrower and the 

branch where the credit line originates. 

Distance Borrower-Rivals 

Natural logarithm of the median of the metric distances between the 

borrower and the branches of other banks (i.e., rivals) operating in the local 

credit market.  

Amount Natural logarithm of the limit on the credit line, expressed in thousands. 
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Appendix B: Background and External Validity 

 

In this appendix, we provide additional information about bank organization, economic structure 

of the two provinces represented in our dataset, and characteristics of the sample to support the 

generalizability and external validity of our inferences. First, we argue that the results we obtain 

from the Italian context are relevant to other economies. In the last year of our sample period, the 

Italian banking sector consisted of more than 750 banks and was the fourth largest in Europe in 

terms of assets. The profitability and efficiency of Italian banks was generally comparable to that 

of French and German banks (Drummond et al., 2007). Moreover, similar to other countries, the 

Italian banking sector experienced a trend of consolidation over time (Papi et al., 2017). Second, 

our bank has characteristics and strategy similar to many banking institutions in Italy that exhibit 

significant regional presence but limited operations at national or international level. At the start 

of the period, the bank operated branches in 16 provinces and had substantial regional presence 

and local reach. Over time, the bank grew at the regional and local level through a strategy of 

acquisitions of small community banks. Third, the characteristics of the contracts in the sample we 

examine are broadly consistent with aggregate statistics for the Italian banking system. For 

instance, the share of loans secured with collateral in Italy in 2004 was about 39% (Bellucci et al., 

2019). In our study, the share is 40% for the credit lines in the treated group and 34% for the credit 

lines in the control group (Control 1). Moreover, the credit lines are granted to borrowers operating 

in various sectors of economic activity and organizational forms. Specifically, we have borrowers 

from more than 20 sectors (the bank distinguishes sectors of economic activity using the 2-digit 

level classification of the Italian National Institute of Statistics) and the represented organizational 

forms are Sole Proprietorships, Partnerships, Corporations, and Cooperatives. Last, the provinces 

we study are representative of the Italian economic structure and conditions at the time according 

to macroeconomic indicators and industrial composition (Bellucci et al., 2010). For instance, using 

average GDP per capita in Italy in 2004 as a basis of 100, one of the provinces has slightly lower 

GDP per capita (96) and the other slightly higher (109). In both provinces manufacturing accounts 

for about 30% of economic activity in terms of value added, services add 68%, and agriculture is 

2%. The figures for the overall Italian economy are 27%, 71%, and 2%, respectively. 
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