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Paper Overview

1. Research question: Did the ECB’s Corporate Sector Purchase
Program increase trade credit and lead to real effects?

2. Methodology: Difference-in-differences estimator comparing eligible
firms (and their customers) to ineligible firms

3. Main result: Eligible firms increased trade credit to customers ⇒
real effects among customers (asset growth, investment)



My discussion

1. Very interesting paper

- Results are intuitive, clear, and well executed

- Contribution to the growing literature on asset purchase programs

2. Main Comments

- Background on ECB’s corporate bond purchase program

- Identification strategy

- Implications for bond purchase programs



Why did the ECB purchase corporate bonds?

The impact of the corporate sector purchase programme on corporate bond markets and the 
financing of euro area non-financial corporations 4 

Chart 1 
Corporate bond spreads – eligible versus ineligible 

(basis points) 

 

Sources: Bloomberg and ECB calculations. 
Notes: The indices include only senior unsecured bonds. The vertical line marks the announcement of the CSPP on 10 March 2016. 
Corporate bond spreads are measured by the Z-spread. The latest observations are for 5 February 2018. 

Econometric analysis attributes a significant part of the decline in spreads 
since March 2016 to the CSPP. Controlling for other determinants of corporate 
spreads, in particular the bond-specific credit risk, empirical evidence suggests that, 
relative to the pre-CSPP period between 1 April 2015 and 9 March 2016,5 in the 
subsequent period between 10 March 2016 and the end of December 2017, the 
CSPP accounted for a decline in corporate bond spreads of, on average, 25 basis 
points for eligible bonds, 10 basis points for ineligible investment-grade bonds and 
20 basis points for all ineligible bonds. For eligible bonds, the CSPP can be credited 
with almost the entire decline in spreads since the announcement of the programme 
(see Chart 2).6 A controlled event study7 which focused on the two weeks following 
the CSPP announcement provides further support for these findings. It suggests that 
the CSPP announcement accounted for a large share of the decline in corporate 
bond spreads over this period. In addition, the two-week decline in spreads was 
larger for eligible NFC bonds than for ineligible bank bonds. Similarly, ineligible 
high-yield bonds, despite showing a larger absolute decline in their spreads,8 
showed a smaller relative decline than eligible NFC bonds when compared with their 
levels before the announcement of the programme. Other studies concentrating on 

                                                                    
5  Before 1 April 2015 the largest impact on asset prices came from the PSPP. Therefore, the 

econometric analysis focuses on the period after that date. 
6  The results are based on a panel data analysis in which (the log of) corporate bond spreads of 

individual euro-denominated bonds issued in the European Union are disaggregated into their driving 
factors over the daily period from April 2015 to December 2017. Bond-specific credit risk and other term 
premia are estimated using bond-specific time-varying credit ratings, coupon rates, outstanding 
amounts and firm characteristics, such as distance to default. Aggregate demand factors are controlled 
for using country-specific time-fixed effects and sector-specific fixed effects. 

7  See the box entitled “The corporate bond market and the ECB’s corporate sector purchase 
programme”, Economic Bulletin, Issue 5, ECB, 2016. 

8  See Abidi, N. and Miquel-Flores, I., “Who benefits from the corporate QE? A regression discontinuity 
design approach”, Working Paper Series, No 2145, ECB, April 2018. 
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3. Motivation different from other bond purchase programs (e.g., Fed
MBS purchases in 2009, COVID bond purchases in 2020)



What did the ECB purchase?

Monthly Purchases ECB Holdings
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Several indicators can be used to assess whether the CSPP implementation is 
in line with the market neutrality principle of the APP. Market infrastructure, 
liquidity and functioning are dynamic in nature and are influenced by a multitude of 
factors which fall outside the scope of the monetary policy programmes. Therefore, 
not all changes in market functioning and liquidity can be attributed to the CSPP. For 
example, geopolitical developments, seasonal trends and individual issuer or 
sector-related events can have an effect on overall market conditions or on an 
individual issuer’s bond yields. 

3.1 Market functioning 

The adaptability of CSPP monthly purchase volumes enables a flexible 
implementation of the programme in response to varying market conditions, 
including different issuance and secondary market activity. Primary market 
issuance and secondary market liquidity conditions follow a well-known pattern (i.e. 
usually strong at the start of the year and deteriorating in the summer and towards 
the end of the year). These patterns are used as an input when planning the CSPP 
monthly purchase amounts. If the conditions turn out to be substantially different 
from those anticipated, the CSPP can adapt by either increasing or decreasing 
purchases compared with the initial plan. Since its inception, monthly net CSPP 
purchases have fluctuated substantially, from around €3 billion in months of low 
market liquidity and low primary market activity to almost €10 billion in the most 
active months (see Chart 13). 

Chart 13 
Primary and secondary market net purchases under the CSPP 

(EUR millions) 

 

Source: ECB. 
Note: The latest observations are for January 2018. 

The flexibility of the split in the CSPP between primary and secondary market 
purchases provides another means of adapting to market conditions. The 
Eurosystem has no pre-set target for dividing overall purchase volumes between 
primary and secondary markets. This allows it to adapt to changing primary market 
issuance and secondary market liquidity conditions, which can be unpredictable. 
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This can be seen in the variability of the division between primary and secondary 
market purchases in Chart 13. Overall, when it participates in primary market 
issuances, the Eurosystem aims to balance the purchase volume objective of the 
programme with the need to ensure continued market functioning. Similarly, when 
making purchases in the secondary market, the Eurosystem considers, among other 
things, general market conditions and the scarcity of specific debt instruments. 

The Eurosystem’s CSPP holdings are moderate in relative terms, which 
reduces the risk of a large and negative impact on market functioning. After 
almost two years of programme implementation, cumulative CSPP holdings amount 
to around €150 billion (at amortised cost) and now account for 17% of the total 
CSPP-eligible universe. However, owing to the increase in issuance mentioned in 
the previous section, the volume of CSPP-eligible bonds held by other market 
participants has also risen in absolute terms (see Chart 14). Since the other market 
participants continued to play an important role, a negative impact on the 
price-setting and price discovery mechanism is minimised. 

Chart 14 
CSPP-eligible universe and share held by the Eurosystem 

(EUR billions) 

 

Sources: Eligible Assets Database (EADB) and ECB calculations. 
Note: The latest observations are for January 2018. 

3.2 Liquidity conditions 

The evaluation of the impact of the CSPP on market liquidity is challenging, 
because market liquidity is difficult to quantify with a simple statistic. Markets 
are usually defined as liquid if a market participant is able to make a transaction 
without having a large impact on prices. Several quantitative indicators are needed 
to trace this comprehensively through time. 

An evaluation of individual trades suggests that the short-term impact of CSPP 
trades on the market has been muted. To assess the impact, an event study was 
performed, focusing on the largest trades carried out within the CSPP. These were 
not found to have had a material impact on the pricing of the bonds in the market, as 
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Did ECB purchases reduce bond yields?

Before-after bond yields Yield at issuance
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the primary bond market9 and the credit default swap (CDS) market10 come to 
similar conclusions. 

Chart 2 
Corporate bond spreads before and after the CSPP announcement 

(basis points) 

 

Sources: Bloomberg and ECB calculations. 
Notes: The indices include only senior unsecured bonds. In the left panel, the blue bars denote average spreads between 1 April 2015 
and 9 March 2016 and the yellow bars denote the average spreads between 10 March 2016 and 31 December 2017. Corporate bond 
spreads are measured by the Z-spread. 

Owing to the narrowing of corporate bond spreads since March 2016, credit 
risk premia in the financial sector and in the NFC high-yield segment have 
diminished. By contrast, for the investment-grade NFC segment, which is covered 
by the CSPP, the “excess bond premium” (defined as the model-based deviation of 
corporate spreads from historical regularities, taking into account their risk 
characteristics), although below its historical average, is significantly above its 
historical low recorded before the global financial crisis (see Chart 3). 

                                                                    
9  See Zaghini, A., “The CSPP at work: yield heterogeneity and the portfolio rebalancing channel”, 

Working Papers, No 1157, Banca d’Italia, December 2017. 
10  See Cecchetti, S., “A quantitative analysis of risk premia in the corporate bond market”, Working 

Papers, No 1141, Banca d’Italia, October 2017. 
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Did ECB purchases cause bank-bond substitution?
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Chart 9 
NFCs’ flow of external financing 

(EUR billions; quarterly flows, four-quarter sums) 

 

Sources: Eurostat, ECB and ECB calculations. 
Notes: Non-MFI loans include loans from other financial intermediaries (OFIs) and insurance corporations and pension funds (ICPFs) 
to NFCs. The latest observations are for September 2017.  

Chart 10 
Debt structure of NFCs: eligible versus ineligible 

(percentages) 

 

Sources: S&P Capital IQ and ECB calculations. 
Note: The latest observations are for the second quarter of 2017. 

Notwithstanding the rise in bond financing in some firms, on aggregate the 
flow of bank loans was not adversely affected. Rather, the net flow of MFI loans 
to the NFC sector has been positive and has even accelerated since the 
announcement of the CSPP (see Chart 9). Indeed, model-based evidence suggests 
that the flow of MFI loans to NFCs remained relatively tightly linked to its 
fundamental drivers in 2016, whereas the issuance of debt securities has been well 
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This paper

1. Did large firms provide credit to their customers?

- Complementary to lending by the banking sector

- Trade credit significant source of credit in Europe

2. Empirical challenges

- Data: Requires data on firm balance sheets and supplier-customer
relationships

- Identification: Program targeted largest firms in Europe



Measuring firm relationships

1. Construct supplier-customer from Factset

- Filter all eligible firms that are listed as supplier (e.g., Deutsche
Telekom)

- Report customer: e.g., Deutsche Telekom reports Netflix as
customer

- Report supplier: e.g., Drillisch AG reports Deutsche Telekom as
supplier

2. Potential limitations

- Does not capture smaller firms ⇒ underestimate effect

- Relationships are not (necessarily) symmetric (Netflix vs. Drillisch
AG)



Empirical strategy

1. Compare eligible and ineligible firms:

yit = αi + γt + βEligibleit + δControlsit + εit

yit = Accounts Receivable/Sales or Accounts Payable/Sales

Eligibleit = Firm or supplier is eligible for ECB program

Controlsit = Firm characteristics

2. Identification assumption: Eligible firms are on similar trends as
non-eligible firms

3. Tests: Controls, matching, firm size-time controls, subsamples



Results: Accounts Receivable

yit = αi + γt + βEligibleit + δControlsi t + εit
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Table 2 
Effect of CSPP on Accounts Receivable of Eligible Firms 
This table presents difference-in-differences estimates of firm-level panel regressions of the ratio of accounts 
receivable to sales (Accounts Receivable). Eligible is a dummy variable that takes the value of one if a firm had 
corporate bonds eligible for purchase under the CSPP before the CSPP announcement date, and zero otherwise. Post 
is a dummy variable that takes the value of one in the years of 2016 and 2017, and zero otherwise. The sample consists 
of Bureau Van Dijk’s Orbis nonfinancial firms based in the euro area in the 2013-2017 period. All explanatory 
variables are lagged by one year. Variable definitions are provided in Table A.1 in the Appendix. Robust standard 
errors adjusted for firm-level clustering are reported in parentheses. ∗, ∗∗, and ∗∗∗ indicate statistical significance at 
the 10%, 5%, and 1% levels, respectively. 
 

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

Eligible × Post 0.103***  0.102***  0.089***  
 (0.032)  (0.032)  (0.032)  
Eligible × 2014  -0.007  -0.007  -0.013 
  (0.022)  (0.022)  (0.022) 
Eligible × 2015  0.046  0.046  0.042 
  (0.043)  (0.043)  (0.043) 
Eligible × 2016  0.077**  0.077**  0.062* 
  (0.038)  (0.038)  (0.038) 
Eligible × 2017  0.156**  0.156**  0.139** 
  (0.062)  (0.062)  (0.062) 
log(Assets)   -0.013*** -0.013*** -0.014*** -0.014*** 
   (0.002) (0.002) (0.002) (0.002) 
Cash   -0.050*** -0.050*** -0.045*** -0.045*** 
   (0.005) (0.005) (0.005) (0.005) 
PPE   -0.086*** -0.086*** -0.087*** -0.087*** 
   (0.007) (0.007) (0.007) (0.007) 
Net Margin   -0.006*** -0.006*** -0.006*** -0.006*** 
   (0.002) (0.002) (0.002) (0.002) 
Liabilities   -0.010** -0.010** -0.007 -0.007 
   (0.005) (0.005) (0.005) (0.005) 
       
Firm fixed effects Yes Yes Yes Yes Yes Yes 
Industry-year fixed effects Yes Yes Yes Yes Yes Yes 
Country-year fixed effects No No No No Yes Yes 
Number of observations 2,248,514 2,248,514 2,248,514 2,248,514 2,248,514 2,248,514 
R-squared 0.74 0.74 0.74 0.74 0.74 0.74 

⇒ Eligible firms increase accounts receivable by 10.3% after CSPP
(average accounts receivable is 30.1%)



Results: Accounts Payable

yit = αi + γt + βEligibleit + δControlsit + εit
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Table 3 
Effect of CSPP on Accounts Payable of Eligible Firms’ Customers 
This table presents difference-in-differences estimates of firm-level panel regressions of the ratio of accounts payable 
to sales (Accounts Payable). Has Eligible Supplier is a dummy that takes the value of one if a firm had a supplier with 
CSPP-eligible bonds, and zero otherwise. Eligible Suppliers Share is the firm’s share of eligible suppliers relative to 
the firm’s total number of suppliers. Post is a dummy variable that takes the value of one in the years of 2016 and 
2017, and zero otherwise. The sample consists of Bureau Van Dijk’s Orbis nonfinancial firms based in the euro area 
in the 2013-2017 period. All explanatory variables are lagged by one year. Variable definitions are provided in Table 
A.1 in the Appendix. Robust standard errors adjusted for firm-level clustering are reported in parentheses. ∗, ∗∗, and 
∗∗∗ indicate statistical significance at the 10%, 5%, and 1% levels, respectively. 
 
Panel A: Eligible Supplier Dummy Variable 

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

Has Eligible Supplier × Post 0.048***  0.045***  0.032*  
 (0.017)  (0.017)  (0.017)  
Has Eligible Supplier × 2014  0.030  0.028  0.025 
  (0.023)  (0.023)  (0.023) 
Has Eligible Supplier × 2015  0.039  0.038  0.039 
  (0.027)  (0.027)  (0.027) 
Has Eligible Supplier × 2016  0.034**  0.031*  0.018 
  (0.016)  (0.017)  (0.017) 
Has Eligible Supplier × 2017  0.110***  0.107***  0.092*** 
  (0.034)  (0.034)  (0.034) 
log(Assets)   -0.045*** -0.045*** -0.046*** -0.046*** 
   (0.002) (0.002) (0.002) (0.002) 
Cash   0.022*** 0.022*** 0.026*** 0.026*** 
   (0.005) (0.005) (0.005) (0.005) 
PPE   -0.048*** -0.048*** -0.047*** -0.047*** 
   (0.008) (0.008) (0.008) (0.008) 
Net Margin   -0.019*** -0.019*** -0.019*** -0.019*** 
   (0.002) (0.002) (0.002) (0.002) 
Liabilities   0.066*** 0.066*** 0.069*** 0.069*** 
   (0.006) (0.006) (0.006) (0.006) 
       
Firm fixed effects Yes Yes Yes Yes Yes Yes 
Industry-year fixed effects Yes Yes Yes Yes Yes Yes 
Country-year fixed effects No No No No Yes Yes 
Number of observations 2,248,514 2,248,514 2,248,514 2,248,514 2,248,514 2,248,514 
R-squared 0.71 0.71 0.71 0.71 0.71 0.71 

⇒ Customers of eligible firms increase accounts payable by 4.8% after
CSPP (average accounts payable is 22.8%)



Results: Real Effects

yit = αi + γt + βEligibleit + δControlsit + εit

 

46 
 

Table 9 
Real Effects of CSPP: Investment and Financing of Eligible Firms’ Customers 
This table presents difference-in-differences estimates of firm-level panel regressions of firm outcomes. Panel A 
shows regressions for asset growth, CAPEX (scale by lagged assets), change in inventories (scaled by lagged assets), 
change in receivable (scaled by lagged assets), and labor growth. Panel B shows regressions for change in accounts 
payable, change in total debt, change in long-term debt, change in short-term debt, change in cash (all variables scaled 
by lagged assets). Has Eligible Supplier is a dummy that takes the value of one if a firm had a supplier with CSPP-
eligible bonds, and zero otherwise. Post is a dummy variable that takes the value of one in the years of 2016 and 2017, 
and zero otherwise. Regressions include the same control variables as those in Table 2 (coefficients not shown). The 
sample consists of Bureau Van Dijk’s Orbis nonfinancial firms based in the euro area in the 2013-2017 period. All 
explanatory variables are lagged by one year. Variable definitions are provided in Table A.1 in the Appendix. Robust 
standard errors adjusted for firm-level clustering are reported in parentheses. ∗, ∗∗, and ∗∗∗ indicate statistical 
significance at the 10%, 5%, and 1% levels, respectively. 
 
Panel A: Investment in Fixed Assets, Working Capital and Human Capital 

 Asset Growth CAPEX ∆Inventories ∆Accounts 
Receivable Labor Growth 

 (1) (2) (3) (4) (5) 

Has Eligible Supplier × Post 0.025* 0.005* 0.004** 0.011** 0.034* 
 (0.015) (0.003) (0.002) (0.005) (0.020) 
      
Controls Yes Yes Yes Yes Yes 
Firm fixed effects Yes Yes Yes Yes Yes 
Industry-year fixed effects Yes Yes Yes Yes Yes 
Number of observations 2,248,512 2,116,731 2,246,443 2,247,599 1,779,908 
R-squared 0.55 0.48 0.32 0.29 0.28 

 

⇒ Customers of eligible firms increase assets by 2.5% and investment
by 0.5%



Empirical identification: Parallel trends?

yit = αi + γt + βEligibleit + δControlsit + εit
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Table 2 
Effect of CSPP on Accounts Receivable of Eligible Firms 
This table presents difference-in-differences estimates of firm-level panel regressions of the ratio of accounts 
receivable to sales (Accounts Receivable). Eligible is a dummy variable that takes the value of one if a firm had 
corporate bonds eligible for purchase under the CSPP before the CSPP announcement date, and zero otherwise. Post 
is a dummy variable that takes the value of one in the years of 2016 and 2017, and zero otherwise. The sample consists 
of Bureau Van Dijk’s Orbis nonfinancial firms based in the euro area in the 2013-2017 period. All explanatory 
variables are lagged by one year. Variable definitions are provided in Table A.1 in the Appendix. Robust standard 
errors adjusted for firm-level clustering are reported in parentheses. ∗, ∗∗, and ∗∗∗ indicate statistical significance at 
the 10%, 5%, and 1% levels, respectively. 
 

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

Eligible × Post 0.103***  0.102***  0.089***  
 (0.032)  (0.032)  (0.032)  
Eligible × 2014  -0.007  -0.007  -0.013 
  (0.022)  (0.022)  (0.022) 
Eligible × 2015  0.046  0.046  0.042 
  (0.043)  (0.043)  (0.043) 
Eligible × 2016  0.077**  0.077**  0.062* 
  (0.038)  (0.038)  (0.038) 
Eligible × 2017  0.156**  0.156**  0.139** 
  (0.062)  (0.062)  (0.062) 
log(Assets)   -0.013*** -0.013*** -0.014*** -0.014*** 
   (0.002) (0.002) (0.002) (0.002) 
Cash   -0.050*** -0.050*** -0.045*** -0.045*** 
   (0.005) (0.005) (0.005) (0.005) 
PPE   -0.086*** -0.086*** -0.087*** -0.087*** 
   (0.007) (0.007) (0.007) (0.007) 
Net Margin   -0.006*** -0.006*** -0.006*** -0.006*** 
   (0.002) (0.002) (0.002) (0.002) 
Liabilities   -0.010** -0.010** -0.007 -0.007 
   (0.005) (0.005) (0.005) (0.005) 
       
Firm fixed effects Yes Yes Yes Yes Yes Yes 
Industry-year fixed effects Yes Yes Yes Yes Yes Yes 
Country-year fixed effects No No No No Yes Yes 
Number of observations 2,248,514 2,248,514 2,248,514 2,248,514 2,248,514 2,248,514 
R-squared 0.74 0.74 0.74 0.74 0.74 0.74 

- Main concern: Eligible firms are very large and on a different trend
(only 0.03% of firms are eligible)

- Paper: “We find that treatment and control groups follow parallel
trends in the pre-treatment period and that the increase in accounts
receivable occurs after the CSPP” (page 12)



Plotting “Eligible × Year” coefficients

-0.10

-0.05

0.00

0.05

0.10

0.15

0.20

0.25

0.30

2014 2015 2016 2017

1. Not clear whether there is parallel trend before CSPP

2. Extend year-by-year analysis (matching sample? firm size-time
controls?)



How shall we evaluate bond purchase programs?

1. We focus on what we can measure

- Drop in credit spreads for eligible firms

- Increased lending by suppliers and banks

2. But what is the underlying market failure?

- Very large firms appear mostly unconstrained

- Results suggests constraints in European banking sector

- Could (should?) constraints be addressed directly

3. What are the costs of central bank credit allocation?

- “Central bankers confronting the problem of the interest-rate lower
bound ... alter general financial conditions in a way that should
affect all parts of the economy relatively uniformly.. [and] avoid
allocation of credit.” (Woodford, 2012)

- Central bank credit to (only) large firms impacts credit allocation in
the economy, degree of competition, and corporate governance
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1. We focus on what we can measure

- Drop in credit spreads for eligible firms

- Increased lending by suppliers and banks

2. But what is the underlying market failure?

- Very large firms appear mostly unconstrained

- Results suggests constraints in European banking sector

- Could (should?) constraints be addressed directly

3. What are the costs of central bank credit allocation?

- “Central bankers confronting the problem of the interest-rate lower
bound ... alter general financial conditions in a way that should
affect all parts of the economy relatively uniformly.. [and] avoid
allocation of credit.” (Woodford, 2012)

- Central bank credit to (only) large firms impacts credit allocation in
the economy, degree of competition, and corporate governance



Conclusion

1. Corporate bond purchase program increases trade credit to
customers of eligible firms

2. Contributes to the growing literature on the impact of asset
purchase programs

3. Main Comments

- More background on ECB programs

- More work on parallel trend assumption

- How to evaluate bond purchase programs


