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1. Introduction 

In many European countries the eruption in 2011 of the so-called sovereign debt 
crisis exacerbated the difficulties in accessing external finance. 

 What effect on European employment?  

 Evidence available for some countries like US, ES, DE, but results are not 
fully comparable.  

 

In this paper: 

 We present comparable data about Europe 

 We look not only at the extensive use of labour but also at the intensive 
margin. 
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1. Introduction 

What we do: 

 

 We use the WDN3 survey (qualitative), conducted by 24 countries in 
Europe: fully harmonized dataset and comparable measures. 

 

 We construct a comparable measure of «credit market difficulty» faced by 
European firms; 

 

 We show that this measure of credit difficulty correlates with the probability 
to adjust both the extensive and the intensive margins. 
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1. Introduction 

What we do: 

 

 For some countries (FR, IT, ES, HU, LV, UK) we merge the WDN3 data with 
administrative balance-sheet data and bank-level data 

 

 We look at a specific «credit market difficulty» , i.e. changes in firms’ liquidity 

 

 We show that in some countries changes in liquidity are associated to 
changes in labour input 
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1. Introduction 

What we do: 

 

 We further merge the dataset with the Italian credit register, we derive an 
exogenous measure of credit restriction and … 

 …we provide causal evidence (for Italy only, at this moment) that liquidity 
shocks affect firms’ employment decisions (along the extensive and the 
intensive margin). 

 Relevant issue for policy maker: also lack of liquidity (not only the lack of funds 
for investments) may have labour market effects. 
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2. Literature 

Various mechanisms for the effect of credit difficulty on employment. 

 

 Financial development and investments/growth (e.g. same idea of Rajan 
and Zingales, 1998; Beck et al., 2006; Klapper et al. 2006) 

 Some theoretical models within Diamond-Mortensen-Pissarides (DMP) 
framework: employment  in firms more dependent on credit is more reactive 
to credit restrictions (e.g. Boeri et al. 2013) ; empirical models Popov and 
Rocholl (2015), Chodorow-Reich (2014) 

 Benmelech et al. (2011): working capital financing affects employment;   
Schoefer (2015). [More relevant for our work] 
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3. Data 

We use several datasets: 

1. WDN3 survey, conducted in 2014 by national central banks in 24 
countries of the European Union. Harmonized questionnaire; reference 
period 2010-13 (changes occurred from 2010 to 2013).  

 Firms’ characteristics (sector, single/multi-establishment, size class, etc.) 

 Qualitative information on shocks  
Demand (strong/ moderate/no decrease/increase), supply chain, 

uncertainty 
Changes in financing (investments/working cap/renegotiation; 

quantities/prices) 

 Qualitative information on labour input changes (total, extensive margin, 
intensive margin, by type of instrument). 
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3. Data 

2. Administrative balance-sheet data: 

Obtained by merging WDN with balance – sheet data from ES, FR, IT, LV, HU. 
Several years. 

We look at changes in liquidity between 2010 and 2013.  

 

3. WDN+Administrative balance-sheet+Credit register 

For Italy only (for the time being…) 

 

 For each firm f we calculate the weight of loans from bank b in total loans  

 

 Crucial for identify the credit shock. 
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4. Variables: WDN3 survey - Credit difficulties 

Qualitative information from the WDN: 

“With regard to finance, please indicate for 2010-2013 how relevant were for 
your firm each one of the following happenings:  

a) credit not available to finance working capital,  

b) credit not available to finance new investment 

c) credit not available to refinance debt 

d) credit available to finance working capital, but conditions too onerous,  

e) credit available to finance new investment, but conditions too onerous,  

f) credit available to refinance debt, but conditions too onerous” 

*** 

Possible answers: Not relevant; Of little relevance; Relevant; Very relevant   
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4. Variables: WDN3 survey - Labour input 
adjustment 

 During 2010-2013 did you need to significantly reduce your labour input or 
to alter its composition? (Yes/No) 

 If Yes, which of the following measures did you use to reduce your labour 
input or alter its composition when it was most urgent? (ONE option for 
each line) 
Collective layoffs  
Individual layoffs 
Temporary layoffs 
Subsidised reduction of working hours 
Non-subsidised reduction of working hours (including reduction of 

overtime) 
Non-renewal of temporary contracts at expiration 
Early retirement schemes 
Freeze or reduction of new hires 
Reduction of agency workers and others 

*** 

Possible answers: (Not at all; Marginally; Moderately; Strongly) 

Extensive Intensive 



4. Results: Measuring credit difficulty, PCA 
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Eigenvalue Difference Proportion Cumulative 

Loadings 
(comp 1) 

Loadings 
(comp 2) 

Comp1 4.43 3.72 0.74 0.74 0.4039 0.4694 

Comp2 0.71 0.36 0.12 0.86 0.4031 0.4206 

Comp3 0.34 0.11 0.06 0.91 0.4044 0.3421 

Comp4 0.24 0.09 0.04 0.95 0.4146 -0.3898 

Comp5 0.15 0.02 0.02 0.98 0.4113 -0.4281 

Comp6 0.13 . 0.02 1.00 0.4119 -0.3879 

 
Two components: 
1. Credit difficulty 
2. Credit taxonomy (quantity vs. costs) 

We calculate scores (from the pooled dataset) 



4. Results: Credit difficulty, and credit taxonomy  
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Figure 1: Indices of credit difficulty and taxonomy (score country average) 



4. Results: Credit difficulty and labour adjustment 
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Three equations 
 

1. Dependent variables:  
 Probability to adjust labour input. 

 
 Probability to adjust the extensive margin 

 
 Probability to adjust the intensive margin 

 
2. RHS variables 

 First Component 
 

 Second Component: split positive/negative values,  
 

 Country dummies (also interacted with scores in some not-reported 
specifications) 
 

 The equations include also size and sector dummies, and dummies 
for decrease in demand. 

 
 
 
 
 



4. Results: 

 
 
 
 
 

(1) (2) (1) (2) (1) (2)

Comp1 0.031 0.028 0.021 0.019 0.014 0.014
[15.27]*** [12.87]*** [14.29]*** [12.33]*** [12.14]*** [10.96]***

Comp2(positive) 0.048 0.028 0.01
[6.39]*** [5.49]*** [2.28]**

Comp2(negative) -0.004 -0.002 -0.004
[0.56] [0.30] [0.78]

Observations 12365 12365 12356 12356 11941 11941

Total IntensiveExtensive

Probit estimates (marginal effects): All countries 

 Difficulties, exacerbated by quantity restrictions. 
 We first focus on the FIRST PC component (in the future we will investigate also the characteristics of 

the second PC component). 



5. A closer look at credit difficulty: liquidity 

We look at changes in liquidity between 2010 and 2013.  

Proxy for liquidity: 

Current ratio = Short term assets (cash, account receivable, ect.) / short term 
debt (account payable, short term debt in general) 

 
Short term assets= cash, account receivable, ect. 
Short term debt = account payable, short term debt in general.  
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5. A closer look at credit difficulty: liquidity 

 
Are changes in liquidity related to perceived credit market difficulty (PCA1)? 
 Dependent variable: change in the current ratio from 2010 to 13 
 

 France Italy Latvia Spain 

 Contin. 
Dummy 
(highest 
75th) 

Contin. 
Dummy 
(highest 
75th) 

Contin. 
Dummy 
(highest 
75th) 

Contin. 
Dummy 
(highest 
75th) 

Comp1 -0.0128** -0.0161** -0.030*** -0.0128*  -0.0597** -0.00395 -0.0505** -0.0006 

 [0.006] [0.007] [0.007] [0.007] [0.030] [0.017] [0.022] [0.006] 

Obs. 1021 1021 599 599 179 179 1274 1274 

  The equations include also size and sector dummies dummies for changes in demand. 
 We do not find evidence of correlation between changes in liquidity and the scores of the second 

PC 



6. Changes in liquidity and labour market 
adjustment 

VARIABLES Any adjustment Extensive 
margin 

Intensive 
margin 

Non-renewal 
temp. 

     
 France    
Model 2: Change in firms’ liquidity 
(dummy=1 for values higher than 
25pctile) 

-0.0694** -0.0863*** -0.0238 -0.0280 

 [0.0331] [0.0280] [0.0208] [0.0252] 
Observations 1045 1045 1045 1045 
 Italy    
Model 2: Change in firms’ liquidity 
(dummy=1 for values higher than 
25pctile) -0.128*** -0.0308 -0.105*** -0.0370 
 [0.0442] [0.0276] [0.0388] [0.0278] 
Observations 719 689 695 699 
 Latvia    
Model 2: Change in firms’ liquidity 
(dummy=1 for values higher than 
25pctile) -0.0229 -0.00294 -0.00492  
 [0.0376] [0.0136] [0.0121]  
Observations 213 212 211  
 Spain    
Model 2: Change in firms’ liquidity 
(dummy=1 for values higher than 
25pctile) -0.0246 -0.00503 -0.0424* 0.000900 
 [0.0320] [0.0253] [0.0224] [0.0197] 
Observations 1627 1627 1627 1627 
  Evidence from UK and HU available soon. 

 The equations include also size and sector dummies and dummies for changes in demand. 



6. Endogeneity 

Relevant omitted variable: changes in demand, driving both credit worsening 
and labour input adjustments 
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6. Endogeneity: a preliminary solution 

Italy: merging WDN with credit registers. For each firm f, we know the amount of 
debt to bank b. 
 
1. We calculate, for each firm, the share of debt to bank b in total debt to banks. 

Shares (𝑠𝑠𝑓𝑓𝑓𝑓) are calculated in 2009, i.e. immediately before the reference period 
 
2. Using credit registers from 2010 to 2013, we calculate the total amount of loans 
made by bank b to all firms. We calculate 3-year percentage change in loans from 
2000: ∆𝐿𝐿𝑓𝑓𝑏𝑏 
 
3. We eliminate common trends (driven by demand), by estimating ∆𝐿𝐿𝑓𝑓𝑏𝑏 = β ∗ 𝑡𝑡 and 
calculating the residuals ∆𝑈𝑈𝑓𝑓𝑏𝑏.  This is the change in loans of bank b not determined 
by common trends. 
 
4. We impute ∆𝑈𝑈𝑓𝑓𝑏𝑏 (for the change 2010-13) to each firm according to the share of 
debt of firm f to bank b, 𝑠𝑠𝑓𝑓𝑓𝑓. We then aggregate this variable (by firm). This is our 
measure of credit shock (the higher the index, the lower the «potential» credit 
restriction).  
 
5. Crucial assumption: each firm f small compared with 𝐿𝐿𝑓𝑓𝑏𝑏 
 
 
 
 



6. Endogeneity: results 

We first consider the impact of general difficulty (PC1). IV probit. Italy. 

 
Any 
adjustment 

Extensive 
margin 

Intensive 
margin 

Non-renewal 
temp. 

First stage: 
instrument -0.0548*** -0.0577*** -0.0541*** -0.0580*** 

 
[0.0161] [0.0163] [0.0163] [0.0163] 

   
 

 Index credit 
difficulties (CC) 0.251* 0.431*** 0.362*** 0.215 

 
[0.154] [0.0554] [0.104] [0.192] 

   
 

 Observations 718 697 699 703 

Predict prob. 
0.364 0.230 0.291 0.130 

Marginal effect 
CC (at the mean) 

0.009 0.010 0.010 - 

 

 The equations include also size and sector dummies and dummies for changes in 
demand. 



6. Endogeneity: results 

Second, we consider the impact of changes in liquidity (positive changes=less 
constrained firms). IV probit. Italy. 

 
Any 
adjustment 

Extensive 
margin 

Intensive 
margin 

Non-
renewal 
temp. 

First stage: instrument 0.00599** 0.00544* 0.00678** 0.00632** 

 
[0.00288] [0.00295] [0.00304] [0.00301] 

     Change in firms’ liquidity -1.936** -2.438*** -2.444*** -1.948* 

 
[0.843] [0.455] [0.278] [1.039] 

     
Observations 728 703 697 707 
Predict prob. 0.403 0.296 0.359 0.149 
Marginal effect changes in 
firms’ liquidity (at the mean) -0.035 -0.042 -0.045 - 

 
 The equations include also size and sector dummies and dummies for changes in 

demand. 



7. Next steps 

 
1. Investigating more deeply the effects of price/quantity restrictions 

(relevant especially for HU and NL). 
 

2. How do price/quantity restrictions affect firms’ balance sheets? Not 
clear…. (especially for price restrictions) 
 
 

3. Finding IV for a wider set of countries. 
 

 
 



7. Preliminary conclusions 

 
1. In many European countries the consequence sovereign debt crisis had 

effects on employment; 
 

2. Evidence that firms adjusted not only the extensive margin, but also the 
intensive margin. 
 
 

3. In general the response of firms to the shock is quite similar across 
Europe: differences determined by the size of the shock (conditional on 
the shock, similar response). 
 

4. Credit difficulties generated liquidity problems (not only a matter of 
funding for investments/growth, but also a matter of working capital 
financing). 
 
 

 
 



Thank you very much! 
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