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Introduc4on	
  
•  Common	
  wisdom:	
  

–  Young	
  and	
  small	
  firms’	
  access	
  to	
  bank	
  credit	
  is	
  limited	
  by	
  
the	
  lack	
  of	
  collateral.	
  	
  

•  Real	
  estate	
  and	
  housing	
  assets	
  owned	
  by	
  
entrepreneurs	
  are,	
  at	
  least	
  poten4ally,	
  an	
  important	
  
source	
  of	
  pledgeable	
  collateral.	
  

–  Black	
  et	
  al.	
  (1996)	
  
	
  
–  Robb	
  and	
  Robinson	
  (2014)	
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Introduc4on	
  
•  Less	
  well	
  understood:	
  	
  

–  How	
  important	
  is	
  the	
  varia4on	
  in	
  the	
  value	
  of	
  housing	
  assets	
  for	
  
the	
  ability	
  of	
  small	
  businesses	
  to	
  borrow	
  from	
  banks?	
  	
  

–  E.g.,	
  does	
  an	
  increase	
  in	
  the	
  value	
  of	
  housing	
  assets	
  unleash	
  
collateral	
  so	
  that	
  small	
  firms	
  can	
  

•  …	
  borrow	
  more	
  from	
  financial	
  ins4tu4ons?	
  

•  …	
  borrow	
  more	
  from	
  all	
  kinds	
  of	
  sources?	
  

•  …	
  expand	
  their	
  opera4ons	
  (e.g.	
  invest	
  more)?	
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Prior	
  work	
  on	
  collateral	
  channel	
  
•  Collateral	
  channel	
  ≈	
  link	
  between	
  pledgeable	
  

(redeployable)	
  assets	
  and	
  firms’	
  borrowing	
  capacity	
  (use	
  of	
  
debt)	
  

	
  	
  
–  Collateral	
  channel	
  at	
  work:	
  Exogenous	
  increases	
  in	
  real	
  estate	
  or	
  
housing	
  prices	
  ⇒	
  value	
  of	
  pledgeable	
  assets	
  increase	
  ⇒	
  
facilitate	
  firms’	
  access	
  to	
  credit	
  

•  Seminal	
  papers	
  by	
  e.g.	
  Bernanke	
  and	
  Gertler	
  (1989)	
  and	
  
Kiyotaki	
  and	
  Moore	
  (1997)	
  

–  Greater	
  collateral	
  values	
  ease	
  credit	
  constraints	
  for	
  borrowers	
  
⇒	
  mul4plier	
  effects	
  on	
  the	
  economy	
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Prior	
  work	
  on	
  collateral	
  channel	
  
•  Posi4ve	
  link	
  between	
  personal	
  wealth	
  and	
  entrepreneurship…	
  

–  E.g.,	
  Evans	
  and	
  Jovanovic	
  (1989),	
  Holtz-­‐Eakin	
  et	
  al.	
  (1994),	
  Gentry	
  and	
  
Hubbard	
  (2004),	
  Cage]	
  and	
  De	
  Nardi	
  (2006)	
  

•  …is	
  not	
  necessarily	
  evidence	
  for	
  financial	
  constraints	
  	
  

–  Low	
  ability:	
  Lower	
  W	
  and	
  less	
  likely	
  to	
  be	
  entrepreneur	
  

–  Preferences:	
  If	
  W	
  ↑,	
  desire	
  to	
  be	
  one’s	
  own	
  boss	
  ↑	
  and	
  risk-­‐aversion	
  ↓,	
  etc.	
  
(Hurst	
  and	
  Lusardi	
  2004)	
  

⇒	
  study	
  shocks	
  (e.g.,	
  inheritances,	
  loaeries,	
  etc.)	
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Prior	
  work	
  on	
  collateral	
  channel	
  
•  Collateral	
  channel:	
  Analysis	
  of	
  housing	
  price	
  shocks	
  

•  Prior	
  studies	
  on	
  collateral	
  channel	
  oden	
  study	
  publicly	
  listed	
  firms	
  or	
  use	
  
aggregate/regional	
  data	
  	
  

–  Publicly	
  listed	
  firms:	
  	
  

•  E.g.,	
  Gan	
  (2007);	
  Chaney	
  et	
  al.	
  (2012);	
  Cvijanovic	
  (2014):	
  

•  Example:	
  If	
  value	
  of	
  real	
  estate	
  owned	
  by	
  US	
  listed	
  firms	
  ↑,	
  then	
  leverage	
  ↑	
  	
  and	
  costs	
  of	
  
borrowing	
  ↓	
  (Cvijanovic	
  2014	
  )	
  and	
  investments	
  ↑	
  (Chaney	
  et	
  al.	
  2012)	
  

–  Aggregate	
  or	
  regional	
  data:	
  	
  

•  E.g.,	
  Black	
  et	
  al.	
  (1996);	
  Balasubramanyan	
  and	
  Coulson	
  (2013);	
  Adelino	
  et	
  al.	
  (2014).	
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Prior	
  work	
  on	
  collateral	
  channel	
  
•  Evidence	
  on	
  the	
  link	
  between	
  house	
  prices	
  and	
  entrepreneurial	
  firms’	
  

use	
  of	
  debt	
  more	
  scant	
  

–  Schmalz	
  et	
  al.	
  (2014):	
  Evidence	
  from	
  France	
  that	
  	
  

•  …	
  owning	
  a	
  house	
  in	
  an	
  area	
  where	
  house	
  prices	
  have	
  increased	
  ⇒	
  the	
  probability	
  
of	
  a	
  homeowner	
  becoming	
  an	
  entrepreneur	
  rela4ve	
  to	
  renters	
  ↑	
  	
  

•  …	
  entrepreneurs	
  create	
  larger	
  firms	
  and	
  have	
  beaer	
  survival	
  prospects	
  when	
  the	
  
increase	
  in	
  the	
  house	
  value	
  is	
  greater	
  +	
  some	
  evidence	
  of	
  greater	
  debt	
  use	
  

–  Robb	
  and	
  Robinson	
  (2014):	
  	
  

•  US	
  startups	
  use	
  more	
  bank	
  debt	
  in	
  areas	
  with	
  elas4c	
  housing	
  supply	
  ⇒	
  housing	
  
assets	
  more	
  pledgeable,	
  if	
  their	
  value	
  less	
  vola4le	
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Prior	
  work	
  on	
  collateral	
  channel	
  
	
  

–  Jensen,	
  Leth-­‐Petersen	
  and	
  Nanda	
  (2014):	
  	
  	
  

•  Danish	
  mortgage	
  reform	
  	
  
	
  
⇒	
  	
  allowed	
  homeowners	
  to	
  borrow	
  against	
  home	
  also	
  for	
  non-­‐
housing	
  purposes	
  ⇒	
  entrepreneurship	
  ↑	
  	
  

•  …but	
  the	
  quality	
  of	
  marginal	
  project	
  poor	
  

–  Pekkala-­‐Kerr,	
  Kerr,	
  Nanda	
  (2014):	
  	
  

•  US	
  evidence	
  on	
  the	
  rela4on	
  between	
  local	
  housing	
  prices	
  and	
  new	
  
venture	
  crea4on	
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Our	
  study	
  
•  Complements	
  the	
  prior	
  literature	
  in	
  four	
  ways:	
  	
  

1.  Focus	
  directly	
  on	
  the	
  link	
  between	
  local	
  house	
  prices	
  
and	
  the	
  use	
  of	
  bank	
  loans	
  by	
  small	
  businesses	
  

•  We	
  observe	
  borrowing	
  from	
  financial	
  ins4tu4ons	
  +	
  can	
  link	
  
the	
  firms	
  to	
  local	
  housing	
  prices	
  

2.  Study	
  a	
  bank-­‐based	
  financial	
  system	
  	
  

•  Less	
  developed	
  risk-­‐capital	
  market	
  for	
  privately-­‐held	
  small	
  
firms	
  than	
  e.g.	
  in	
  the	
  US	
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Our	
  study	
  
3.  Use	
  the	
  availability	
  of	
  developable	
  land	
  for	
  construc4on	
  

as	
  the	
  instrument	
  for	
  house	
  prices	
  

•  Share	
  of	
  planned	
  area	
  in	
  the	
  municipali4es	
  (more	
  on	
  this	
  later)	
  	
  

–  Use	
  municipality	
  mergers	
  as	
  an	
  addi4onal	
  source	
  of	
  iden4fica4on	
  

4.  Besides	
  allowing	
  us	
  to	
  control	
  for	
  unobserved	
  firm-­‐
specific	
  heterogeneity,	
  the	
  dataset	
  includes	
  commercial	
  
credit	
  scores	
  

•  Proxy	
  for	
  observable	
  creditworthiness	
  	
  ⇒	
  Isolate	
  the	
  effects	
  of	
  
housing	
  price	
  shocks	
  from	
  the	
  shocks	
  to	
  overall	
  creditworthiness	
  
of	
  small	
  firms	
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Data	
  
•  Firm	
  data:	
  Financial	
  statement	
  panel	
  of	
  Finnish	
  small	
  businesses	
  provided	
  

by	
  Asiakas4eto	
  ltd	
  	
  

–  Includes	
  commercial	
  credit	
  scores	
  for	
  the	
  firms	
  	
  

•  Regional	
  house	
  prices	
  data:	
  Zip	
  code	
  -­‐level	
  house	
  prices	
  from	
  Sta4s4cs	
  
Finland	
  

–  Prices	
  per	
  square	
  meter	
  of	
  previously-­‐owned	
  privately	
  financed	
  
condominiums	
  	
  

–  Annual	
  sta4s4cs	
  compiled	
  from	
  the	
  asset	
  transfer	
  tax	
  data	
  of	
  the	
  Finnish	
  Tax	
  
Administra4on	
  	
  

•  Municipality-­‐level	
  zoning	
  data:	
  From	
  the	
  OIVA	
  database	
  of	
  the	
  
government’s	
  environmental	
  management	
  services	
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Data	
  
•  Baseline	
  es4ma4on	
  sample:	
  

–  Non-­‐farm	
  and	
  non-­‐financial	
  corpora4ons	
  	
  

•  Mining,	
  u4li4es,	
  construc4on,	
  governmental,	
  and	
  non-­‐profit	
  industries	
  removed	
  

–  Sample	
  period:	
  2004-­‐2008	
  (pre-­‐crisis)	
  with	
  some	
  further	
  analysis	
  using	
  a	
  
longer	
  2004-­‐2011	
  sample	
  	
  

–  Restricted	
  to	
  firms	
  smaller	
  than	
  50	
  employees	
  

•  Entrepreneurs’	
  personal	
  houses	
  relevant	
  only	
  for	
  smaller	
  firms	
  

–  The	
  house	
  prices	
  data	
  aggregated	
  to	
  the	
  two-­‐digit	
  zip	
  code	
  –level	
  (99	
  areas)	
  

•  Alterna4vely:	
  municipal-­‐level	
  (251	
  areas)	
  or	
  five-­‐digit	
  zip	
  code	
  –level	
  (834	
  areas)	
  ⇒	
  
Alterna4ve	
  assump4ons	
  about	
  the	
  relevant	
  regional	
  area	
  for	
  the	
  loca4on	
  of	
  the	
  
collateral	
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Econometric	
  approach	
  
•  Econometric	
  model:	
  	
  

	
  
where	
  yit	
  =	
  bank	
  debt	
  of	
  firm	
  i	
  in	
  year	
  t,	
  xit	
  =	
  vector	
  of	
  controls,	
  zrt	
  =	
  house	
  prices	
  in	
  region	
  r	
  in	
  year	
  t,	
  αi	
  =	
  
firm-­‐specific	
  effects,	
  μt	
  =	
  year	
  dummies,	
  and	
  εit	
  =	
  error	
  term.	
  

•  Use	
  three	
  different	
  es4ma4on	
  approaches:	
  	
  

–  Sta4c	
  models	
  (impose	
  δ	
  =	
  0):	
  	
  

•  FE:	
  Control	
  unobserved	
  firm	
  and	
  regional	
  heterogeneity	
  by	
  firm-­‐FEs	
  

•  FD-­‐IV:	
  FEs	
  +	
  allow	
  for	
  endogenous	
  housing	
  prices	
  

–  Dynamic	
  models	
  (allow	
  δ	
  ≠	
  0):	
  

•  Arellano-­‐Bond	
  GMM	
  es4mator	
  

yit = δyi,t−1 + "xitβ +γzrt +αi +µt +εit,
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Endogeneity	
  of	
  housing	
  prices	
  
•  Time-­‐varying	
  regional	
  factors	
  affec4ng	
  housing	
  prices	
  and	
  

bank	
  loans	
  ⇒	
  housing	
  prices	
  endogenous	
  

–  Example:	
  posi4ve	
  local	
  demand	
  shocks	
  ⇒	
  greater	
  demand	
  for	
  
loans,	
  greater	
  housing	
  prices	
  

•  Address	
  using	
  instrumental	
  variables:	
  	
  

–  Previous	
  literature:	
  Restric4ons	
  in	
  zoning	
  and	
  land	
  availability	
  
highly	
  correlated	
  with	
  real	
  estate	
  prices	
  (e.g.,	
  Saiz	
  2010)	
  	
  

•  Use	
  a	
  measure	
  of	
  land	
  supply	
  (in)elas4city	
  as	
  the	
  instrument	
  (see	
  
Chaney	
  et	
  al.	
  2012;	
  Adelino	
  et	
  al.	
  2014)	
  

14	
  



Instruments	
  
•  Our	
  main	
  instrument:	
  Ra4o	
  of	
  planned	
  area	
  (town	
  plan	
  zone)	
  	
  to	
  

the	
  total	
  area	
  of	
  a	
  municipality	
  

–  Exploit	
  differences	
  in	
  within-­‐regional	
  varia4on	
  in	
  zoning	
  

–  Intui4on	
  (like	
  in	
  the	
  prior	
  work,	
  building	
  on	
  Saiz	
  2010)	
  

•  Local	
  (poten4al)	
  supply	
  of	
  land	
  elas4c	
  ⇒	
  increase	
  in	
  the	
  
housing	
  demand	
  ought	
  to	
  translate	
  into	
  more	
  construc4on	
  
(‘quan4ty	
  adjustment’)	
  rather	
  than	
  in	
  higher	
  prices.	
  	
  

•  In	
  the	
  areas	
  where	
  the	
  share	
  of	
  (already)	
  planned	
  area	
  is	
  low	
  
to	
  begin	
  with,	
  an	
  increase	
  in	
  the	
  share	
  of	
  planned	
  area	
  
increases	
  land	
  supply	
  ⇒	
  lowers	
  house	
  prices.	
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Instruments	
  
•  Relevance	
  and	
  validity	
  

–  Relevance:	
  Can	
  be	
  tested	
  ⇒	
  if	
  increases	
  in	
  the	
  planned	
  area	
  enhance	
  
land	
  supply,	
  we	
  should	
  observe	
  a	
  nega7ve	
  rela4on	
  (lower	
  prices)	
  	
  

–  Validity:	
  Controlling	
  for	
  fixed	
  regional	
  and	
  firm-­‐specific	
  factors,	
  should	
  
be	
  unrelated	
  to	
  small	
  businesses’	
  use	
  of	
  bank	
  loans	
  at	
  t	
  

•  Planned	
  area	
  ≈	
  bureaucra4cally	
  and	
  poli4cally	
  determined	
  quan4ty,	
  subject	
  to	
  
a	
  rela4vely	
  complex	
  bureaucra4c	
  and	
  poli4cal	
  “zoning	
  process”	
  

•  In	
  the	
  long-­‐term,	
  might	
  eventually	
  mirror	
  local	
  demand	
  shocks,	
  but	
  only	
  ader	
  a	
  
notable	
  lag	
  

•  Allow	
  for	
  a	
  poten4al	
  nonlinearity:	
  the	
  second-­‐order	
  polynomial	
  of	
  the	
  
planned	
  area	
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Instruments	
  
•  We	
  also	
  exploit	
  municipal	
  mergers	
  as	
  an	
  addi4onal	
  instrument.	
  

•  The	
  decision	
  to	
  merge	
  =	
  outcome	
  of	
  a	
  rela4vely	
  complex	
  poli4cal	
  process	
  
that	
  is	
  subject	
  to	
  a	
  number	
  of	
  procedural	
  rules	
  and	
  strategic	
  poli4cal	
  
behaviour	
  	
  

•  On	
  the	
  poli4cal	
  determinants	
  of	
  these	
  mergers,	
  see,	
  e.g.,	
  Hyy4nen,	
  
Saarimaa	
  and	
  Tukiainen	
  (2014).	
  	
  

•  Mergers	
  increase	
  the	
  land	
  available	
  for	
  construc4on:	
  	
  

⇒  …	
  allow	
  for	
  beaer	
  coordina4on	
  of	
  planning	
  across	
  the	
  former	
  municipal	
  
borders	
  

⇒  …	
  holding	
  other	
  things	
  constant,	
  the	
  mergers	
  increase	
  supply	
  elas4city	
  ⇒	
  
expect	
  nega4ve	
  rela4on	
  with	
  house	
  prices	
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Descrip4ve	
  sta4s4cs	
   

 

9 

euros per square meter. The percentage of the planned area of the total area of 
the municipality is on average 16.1%.18 

Table 1: Descriptive statistics for 2004-2008 

variable mean sd min p50 max NT 
Bank debt 0.133 0.219 0.000 0.000 1.000 91034 
Ln(1+Age) 2.554 0.680 0.693 2.639 4.727 91034 
Ln(Total assets) 12.177 1.572 5.011 12.139 21.529 91034 
Credit score 0.253 0.184 0.030 0.220 0.990 91034 
House prices (5-digit) 1.953 0.982 0.431 1.701 5.254 91034 
House prices (2-digit) 1.854 0.777 0.527 1.656 3.346 91034 
Planned area 0.161 0.148 0.000 0.096 0.993 91034 
Planned area squared 4.788 7.787 0.000 0.922 98.605 91034 
Municipal merger 0.087 0.281 0.000 0.000 1.000 91034 

Notes: The table reports descriptive statistics for the sample of firms smaller than 50 em-
ployees for 2004-2008. The statistics include the mean, standard deviation, minimum, me-
dian, and maximum, respectively. Bank debt is a ratio of loans from financial institutions to 
total assets. Ln(1+Age) is a natural logarithm of firm age since incorporation (plus one) in 
years. Ln(Total assets) is a natural logarithm of the total assets in euros at t-1. Credit score 
measures the observed creditworthiness of firms at the interval 3-99 (scaled by dividing by 
100), where lower values imply higher creditworthiness. House prices measure the average 
regional prices of previously owned condominiums at the five- and two-digit zip code –
level in thousand euros per square meter, respectively. Planned area measures the share of 
planned area of the total area in the municipality. Planned area squared is defined as 
(Planned area*100)^2/100. Municipal merger is a dummy taking a value equal to one in and 
all the periods after the municipal merger. NT is the number of firm-year observations. 

Table 2 reports the correlation matrix for the variables used in the estimations. 
It shows, firstly, that the house prices are negatively correlated with the bank 
debt. Secondly, the share of planned area in the municipality is positively 
correlated with regional house prices. A potential explanation for these 
correlations is that in regions that are doing well in economic terms (e.g., in 
larger cities and urban areas, with more economic activity), house prices are 
higher. It is plausible that in such regions, small businesses can rely more on 
internal financing and have better access to external financing other than bank 
debt and that the share of (already) planned and thus developed area are 
greater. These characteristics of the raw data suggest that it is important to 
carefully control for permanent firm- and region-specific heterogeneity and to 
allow for potential nonlinearities in the relation between the share of planned 
area and regional house prices in the econometric analysis. 

Table 2: Correlation matrix for 2004-2008 

                                                
18 Graph A1 the Appendix shows the regional house prices development in the two-digit 
zip code areas over the 2005-2011 period. The Helsinki region (zip code: 00) and the 
Uusimaa region (00-10) in general show higher house prices than the rest of the country. 
The financial crisis year 2009 shows a dip in many of the series. Several areas located in the 
Eastern and Northern Finland among other show negative nominal prices development 
during more recent periods. 
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Baseline	
  results	
  -­‐	
  FE	
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Table 3: FE (within) estimates for 2004-2008 

 (1) (2) (3) 
Size class <5 employees <10 employees <50 employees 
Dependent variable Bank debt Bank debt Bank debt 
House prices (2-digit) 0.023** 0.017** 0.016** 
 (0.009) (0.008) (0.007) 
Ln(1+Age) -0.037*** -0.039*** -0.040*** 
 (0.010) (0.008) (0.007) 
Ln(Total assets) 0.028*** 0.028*** 0.027*** 
 (0.003) (0.002) (0.002) 
Credit score 0.004 0.002 0.004 
 (0.008) (0.006) (0.005) 
NT 55549 73002 91034 
rho 0.805 0.805 0.806 
r2 0.010 0.010 0.009 

Notes: The table reports the fixed effects (within) estimates of the effects of regional house 
prices on small firms’ use of bank loans over the 2004-2008 period. The results are reported 
separately for the size classes of firms having less than five, ten, and 50 workers, respective-
ly. The dependent variable Bank debt is defined as a ratio of bank loans to total assets at t. 
The independent variables are defined as follows: House prices measure the average prices 
of previously owned condominiums at the two-digit zip code –level measured in thousand 
euros at t. Ln(1+Age) is a natural logarithm of firm age since incorporation (plus one) in 
years at t. Ln(Total assets) is a natural logarithm of total assets in euros at t-1. Credit score 
measures the observed creditworthiness of firms at the interval 3-99 (divided by 100) at t-1, 
where lower values imply higher creditworthiness. All the models include year dummies. 
NT is the number of firm-year observations. Rho measures the intra-class error correlation. 
R2 stands for r-squared. Standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01. The 
standard errors are clustered at the firm level. 

The baseline results for the FD-IV model are shown in Table 4. These estimates 
allow for endogenous house prices and require weak (rather than strong) exog-
eneity of the other explanatory variables. The first stage regressions, reported at 
the bottom of the table, indicate that the zoning instrument and its square are 
correlated with regional house prices and have statistically highly significant 
first-stage coefficients. The municipal merger instrument is highly significant at 
the 1 % level, too: Its negative coefficient suggests that municipal mergers result 
enhance housing supply and result in lower house prices. The Kleibergen-Paap 
Wald F statistics for weak identification of the first-stage regression vary be-
tween 739.16 and 1532.72. These statistics greatly exceed the Stock-Yogo critical 
values and thus suggest that the instruments are not weak. Hansen’s J statistics 
do not reject the null hypothesis that the overidentification restrictions are valid.  

The results in Table 4 indicate that higher regional house prices increase 
the use of bank loans by small businesses. The coefficient is a bit larger for the 
smaller firms (columns (1) and (2)). However, the relation between the regional 
house prices and the use of bank loans is somewhat imprecisely measured 
when the FD-IV method is used: The coefficient of the house prices is signifi-
cant at the 5% level in columns (2) and (3), but weakly significant in column (1).  

Table 4: FD-IV estimates for 2004-2008 
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Table 4: FD-IV estimates for 2004-2008 

 (1) (2) (3) 
Size class <5 employees <10 employees <50 employees 
Dependent variable Bank debt Bank debt Bank debt 
House prices (2-digit) 0.150* 0.168** 0.126** 
 (0.079) (0.067) (0.056) 
Ln(1+Age) -0.028*** -0.030*** -0.032*** 
 (0.010) (0.009) (0.007) 
Ln(Total assets) 0.011*** 0.010*** 0.009*** 
 (0.003) (0.002) (0.002) 
Credit score -0.011 -0.012** -0.013** 
 (0.007) (0.006) (0.005) 
NT 39336 51799 64938 

Hansen’s J statistics 1.850 
[0.3965] 

2.102 
[0.3497] 

1.098 
[0.5775] 

Kleibergen-Paap Wald 
statistics 

739.159 1107.423 1532.720 

    
First-stage House prices House prices House prices 
Planned area -1.068*** -0.986*** -0.970*** 
(instrument) (0.062) (0.053) (0.047) 
Planned area squared 0.022*** 0.021*** 0.022*** 
(instrument) (0.001) (0.001) (0.001) 
Municipal merger -0.045*** -0.043*** -0.043*** 
(instrument) (0.002) (0.001) (0.001) 

Notes: The table reports the first-differenced IV model estimates on the effects of regional 
house prices on small firms’ use of bank loans over the 2004-2008 period. The results are 
reported for the size classes of firms having less than five, ten, and 50 workers, respectively. 
The dependent variable Bank debt is defined as a ratio of bank loans to total assets at t. The 
independent variables are defined as follows: House prices measure the average prices of 
previously owned condominiums at the two-digit zip code –level measured in thousand 
euros per square meter at t. The instruments include Planned area, its square, and Municipal 
merger dummy taking a value of one in and after the period of merger. Ln(1+Age) is a natu-
ral logarithm of firm age since incorporation (plus one) in years at t. Ln(Total assets) is a 
natural logarithm of total assets in euros at t-1. Credit score measures the observed credit-
worthiness of firms at the interval 3-99 (divided by 100) at t-1, where lower values imply 
higher creditworthiness. All the models include year dummies. NT is the number of firm-
year observations. The first-stage results for the instruments are reported omitting the rest 
of the output from the table. Hansen’s J statistics for overidentifying restrictions [p-values in 
brackets] and the Kleibergen-Paap Wald F statistics for weak identification of the first-stage 
regression are provided. Standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01. 
The standard errors are clustered at the firm level. 

Our baseline results for the dynamic version of model (1), estimated by the 
Arellano-Bond method, are provided in Table 5. For the implementation of this 
method, we assume that firm size is pre-determined and that credit rating is 
endogenous. These assumptions are conservative, as they allow for feedback 
effects with the dependent variable and take into account the fact that equity 
ratio has been used in the computation of the credit rating. The conventional 
Arellano-Bond instruments consist of the lagged levels of the endogenous and 
pre-determined variables and the first-differenced exogenous variables. The 
share of planned area, its square, and municipal merger dummy are included 
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Table 4: FD-IV estimates for 2004-2008 

 (1) (2) (3) 
Size class <5 employees <10 employees <50 employees 
Dependent variable Bank debt Bank debt Bank debt 
House prices 0.112* 0.131** 0.102** 
 (0.068) (0.058) (0.048) 
ln(1+Age) -0.028*** -0.030*** -0.033*** 
 (0.010) (0.009) (0.007) 
ln(Total assets) 0.011*** 0.010*** 0.008*** 
 (0.003) (0.002) (0.002) 
Credit score -0.011 -0.012** -0.013** 
 (0.007) (0.006) (0.005) 
NT 39336 51799 64938 
Hansen’s J statistics 2.722 3.282 1.687 
 [0.2564] [0.1938] [0.4303] 
Kleibergen-Paap Wald 
statistics 

926.916 1378.302 1921.839 

    
First-stage House prices House prices House prices 
Planned area -1.725*** -1.589*** -1.546*** 
(instrument) (0.092) (0.076) (0.067) 
Planned area squared 0.031*** 0.030*** 0.030*** 
(instrument) (0.001) (0.001) (0.001) 
Municipal merger -0.044*** -0.042*** -0.043*** 
(instrument) (0.002) (0.002) (0.002) 

Notes: The table reports the first-differenced IV model estimates on the effects of regional 
house prices on small firms’ use of bank loans over the 2004-2008 period. The results are 
reported for the size classes of firms having less than five, ten, and 50 workers, respectively. 
The dependent variable Bank debt is defined as a ratio of bank loans to total assets at t. The 
independent variables are defined as follows: House prices measure the average prices of 
previously owned condominiums at the municipal level measured in thousand euros per 
square meter at t. The instruments include Planned area, its square, and Municipal merger 
dummy taking a value of one in and after the period of merger. Ln(1+Age) is a natural loga-
rithm of firm age since incorporation (plus one) in years at t. Ln(Total assets) is a natural 
logarithm of total assets in euros at t-1. Credit score measures the observed creditworthiness 
of firms at the interval 3-99 (divided by 100) at t-1, where lower values imply higher cre-
ditworthiness. All the models include year dummies. NT is the number of firm-year obser-
vations. The first-stage results for the instruments are reported omitting the rest of the out-
put from the table. Hansen’s J statistics for overidentifying restrictions [p-values in brackets] 
and the Kleibergen-Paap Wald F statistics for weak identification of the first-stage regression 
are provided. Standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01. The standard 
errors are clustered at the firm level. 

Our baseline results for the dynamic version of model (1), estimated by the 
Arellano-Bond method, are provided in Table 5. For the implementation of this 
method, we assume that firm size is pre-determined and that credit rating is 
endogenous. These assumptions are conservative, as they allow for feedback 
effects with the dependent variable and take into account the fact that equity 
ratio has been used in the computation of the credit rating. The conventional 
Arellano-Bond instruments consist of the lagged levels of the endogenous and 
pre-determined variables and the first-differenced exogenous variables. The 
share of planned area, its square, and municipal merger dummy are included 
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(in differenced form) as additional instruments among the conventional Arella-
no-Bond instruments. 

Table 5 provides us with four main findings. First, the lagged dependent 
variable is positive and highly significant at the 1 % level. This finding indicates 
that there is persistence in the use of bank loans.23 Second, the house prices var-
iable is positive and significant at the 1%, 5%, and 1% level in columns (1)-(3), 
respectively. Third, the coefficient estimate of the house prices variable is larg-
est among the smallest micro firms that have less than five employees. For these 
firms, the long-run effect of the house prices on Bank debt is 0.188. This means 
that in the long-term, a hundred euro increase in regional house prices increases 
the use of bank debt of the smallest micro firms by about 1.88 percentage points. 
This is not a small effect, given that the mean of bank debt for this size class is 
12.4%. Finally, it is of interest to note that the credit score, which is now instru-
mented, switches sign relative to the FD-IV estimates. 

Table 5: Arellano-Bond estimates for 2004-2008 

 (1) (2) (3) 
Size class <5 employees <10 employees <50 employees 
Dependent variable Bank debt Bank debt Bank debt 
Bank debt (t-1) 0.647*** 0.655*** 0.652*** 
 (0.027) (0.024) (0.024) 
House prices (2-digit) 0.066*** 0.045** 0.051*** 
 (0.023) (0.020) (0.017) 
Ln(1+Age) -0.009 -0.017 -0.018 
 (0.013) (0.013) (0.015) 
Ln(Total assets) 0.014 0.021 0.014 
 (0.015) (0.016) (0.021) 
Credit score 0.042** 0.034** 0.017 
 (0.019) (0.016) (0.014) 
NT 39336 51799 64938 
Long-run effects 0.188** 0.129** 0.145** 
 (0.068) (0.058) (0.050) 

Arellano-Bond test 0.3865 
[0.6991] 

0.5983 
[0.5496] 

1.276 
[0.2020] 

Sargan test 
16.2992 
[0.5027] 

18.9814 
[0.3296] 

18.337 
[0.3679] 

Notes: The table reports the dynamic Arellano-Bond GMM estimates on the effects of re-
gional house prices on small firms’ use of bank loans over the 2004-2008 period. The results 
are reported for the size classes of firms having less than five, ten, and 50 workers, respec-
tively. The dependent variable Bank debt is a ratio of bank loans to total assets at t. The in-
dependent variables are defined as follows: Bank debt (t-1) is the lagged dependent variable 
measured at t-1. House prices measure the average regional prices of previously owned 
condominiums at the two-digit zip code –level in thousand euros per square meter at t. 
Ln(1+Age) is a natural logarithm of firm age since incorporation (plus one) in years at t. 
Ln(Total assets) is a natural logarithm of total assets in euros at t-1. Credit score measures the 
observed creditworthiness of firms at the interval 3-99 (divided by 100) at t-1, where lower 
values imply higher creditworthiness. Planned area, its square, and Municipal merger dum-

                                                
23 The Arellano-Bond test for zero second-order autocorrelation in the first differenced re-
siduals and the Sargan test for the over-identification restrictions do not reject the null in 
any of the specifications. 
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(in differenced form) as additional instruments among the conventional Arella-
no-Bond instruments. 

Table 5 provides us with four main findings. First, the lagged dependent 
variable is positive and highly significant at the 1 % level. This finding indicates 
that there is persistence in the use of bank loans.23 Second, the house prices var-
iable is positive and significant at the 5%, 5%, and 1% level in columns (1)-(3), 
respectively. Third, the coefficient estimate of the house prices variable is larg-
est among the smallest micro firms that have less than five employees. For these 
firms, the long-run effect of the house prices on Bank debt is 0.161. This means 
that in the long-term, a hundred euro increase in regional house prices increases 
the use of bank debt of the smallest micro firms by about 1.61 percentage points. 
This is not a small effect, given that the mean of bank debt for this size class is 
12.4%. Finally, it is of interest to note that the credit score, which is now instru-
mented, switches sign relative to the FD-IV estimates. 

Table 5: Arellano-Bond estimates for 2004-2008 

 (1) (2) (3) 
Size class <5 employees <10 employees <50 employees 
Dependent variable Bank debt Bank debt Bank debt 
Bank debt (t-1) 0.649*** 0.656*** 0.654*** 
 (0.027) (0.024) (0.024) 
House prices 0.057** 0.038** 0.044*** 
 (0.022) (0.019) (0.016) 
ln(1+Age) -0.009 -0.017 -0.018 
 (0.013) (0.013) (0.015) 
ln(Total assets) 0.014 0.021 0.014 
 (0.015) (0.016) (0.021) 
Credit score 0.042** 0.034** 0.017 
 (0.019) (0.016) (0.015) 
NT 39336 51799 64938 
Long-run effects 0.161** 0.110** 0.127*** 
 (0.064) (0.056) (0.048) 
Arellano-Bond test 0.3769 0.5955 1.2748 
 [0.7063] [0.5515] [0.2024] 
Sargan test 16.5529 19.3476 18.5908 
 [0.4850] [0.3090] [0.3525] 

Notes: The table reports the dynamic Arellano-Bond GMM estimates on the effects of re-
gional house prices on small firms’ use of bank loans over the 2004-2008 period. The results 
are reported for the size classes of firms having less than five, ten, and 50 workers, respec-
tively. The dependent variable Bank debt is a ratio of bank loans to total assets at t. The in-
dependent variables are defined as follows: Bank debt (t-1) is the lagged dependent variable 
measured at t-1. House prices measure the average regional prices of previously owned 
condominiums at the municipal level in thousand euros per square meter at t. Ln(1+Age) is 
a natural logarithm of firm age since incorporation (plus one) in years at t. Ln(Total assets) is 
a natural logarithm of total assets in euros at t-1. Credit score measures the observed credit-
worthiness of firms at the interval 3-99 (divided by 100) at t-1, where lower values imply 
higher creditworthiness. Planned area, its square, and Municipal merger dummy taking a 

                                                
23 The Arellano-Bond test for zero second-order autocorrelation in the first differenced re-
siduals and the Sargan test for the over-identification restrictions do not reject the null in 
any of the specifications. 
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Extensions	
  
•  Baseline	
  results:	
  House	
  values	
  increase	
  ⇒	
  small	
  
businesses	
  rely	
  more	
  on	
  bank	
  debt	
  	
  

–  The	
  effect	
  appears	
  to	
  be	
  somewhat	
  more	
  pronounced	
  
among	
  the	
  smallest	
  firms	
  	
  

•  Is	
  there	
  a	
  genuine	
  collateral	
  channel	
  at	
  work?	
  	
  

1.  Is	
  the	
  effect	
  greater	
  for	
  firms	
  with	
  more	
  tangible	
  assets?	
  	
  
2.  Is	
  the	
  effect	
  weaker	
  ader	
  the	
  onset	
  of	
  the	
  financial	
  crisis?	
  	
  
3.  Is	
  there	
  an	
  effect	
  on	
  total	
  debt?	
  
4.  Is	
  there	
  evidence	
  for	
  a	
  wealth	
  effect?	
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…	
  Is	
  the	
  effect	
  greater	
  for	
  firms	
  with	
  
more	
  tangible	
  assets?	
  

•  Trimmed	
  sample:	
  Drop	
  firms	
  with	
  a	
  low	
  amount	
  
of	
  tangible	
  assets	
  (lowest	
  quar4le)	
  

•  FD-­‐IV	
  results:	
  Yes,	
  the	
  effect	
  is	
  greater	
  for	
  small	
  
firms	
  with	
  more	
  tangible	
  assets	
  

– House	
  price	
  coefficients	
  and	
  sta4s4cal	
  significance	
  
increase	
  quite	
  a	
  bit	
  

•  Arellano-­‐Bond	
  GMM	
  results:	
  less	
  affected	
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…	
  Is	
  the	
  effect	
  weaker	
  ader	
  the	
  onset	
  
of	
  the	
  financial	
  crisis?	
  

•  Prior	
  work:	
  The	
  financial	
  crisis	
  	
  

–  has	
  changed	
  the	
  lending	
  behavior	
  of	
  banks	
  (see,	
  e.g.,	
  
Ivashina	
  and	
  Scharfstein	
  2010)	
  	
  

–  has	
  had	
  an	
  effect	
  on	
  the	
  collateral	
  channel	
  (see,	
  e.g.,	
  Norden	
  
and	
  van	
  Kampen	
  2013).	
  	
  

	
  
⇒	
  Banks	
  may	
  have	
  become	
  less	
  willing	
  to	
  accept	
  housing	
  or	
  
real	
  estate	
  assets	
  as	
  collateral	
  for	
  their	
  small	
  business	
  lending.	
  	
  

•  Our	
  finding:	
  The	
  link	
  between	
  housing	
  prices	
  and	
  use	
  of	
  bank	
  
debt	
  has	
  become	
  weaker	
  since	
  2009.	
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…	
  Is	
  there	
  an	
  effect	
  on	
  the	
  total	
  debt?	
  

•  Our	
  finding:	
  No,	
  total	
  debt	
  is	
  not	
  significantly	
  
posi4vely	
  associated	
  with	
  house	
  prices	
  	
  

•  This	
  is,	
  indeed,	
  what	
  we	
  would	
  expect,	
  if	
  there	
  is	
  a	
  
collateral	
  channel	
  at	
  work	
  

•  The	
  results	
  ought	
  to	
  be	
  weaker	
  for	
  the	
  broader	
  debt	
  
measure,	
  	
  

•  …	
  because	
  it	
  includes	
  non-­‐collateralizable	
  debt	
  and/
or	
  non-­‐bank	
  debt.	
  	
  

27	
  



...	
  Is	
  there	
  a	
  wealth	
  effect?	
  
•  Bliss	
  et	
  al.	
  (2014):	
  In	
  the	
  presence	
  of	
  financial	
  constraints,	
  firms	
  resort	
  to	
  

dividend	
  payout	
  reduc4ons	
  as	
  a	
  subs4tute	
  source	
  of	
  capital.	
  	
  

–  Our	
  insight:	
  In	
  the	
  presence	
  of	
  a	
  genuine	
  collateral	
  channel	
  effect,	
  the	
  
owner-­‐managers	
  of	
  small	
  firms	
  do	
  not	
  increase	
  the	
  dividend	
  payout	
  
when	
  housing	
  prices	
  increase	
  

–  If	
  a	
  small	
  business	
  is	
  financially	
  constrained	
  and	
  does	
  not	
  therefore	
  
pay	
  (large)	
  dividends	
  to	
  start	
  with,	
  	
  
	
  
…	
  enhanced	
  availability	
  of	
  external	
  finance	
  ought	
  to	
  increase	
  the	
  
dividend	
  payout…	
  
	
  
if	
  and	
  only	
  if	
  the	
  firm’s	
  (marginal)	
  investments	
  are	
  no	
  longer	
  
financially	
  constrained.	
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...	
  Is	
  there	
  a	
  wealth	
  effect?	
  
•  Our	
  test:	
  	
  

–  Collateral	
  channel:	
  If	
  there	
  are	
  financial	
  constraints	
  that	
  (s4ll)	
  
bind,	
  the	
  firms	
  increase	
  borrowing	
  against	
  the	
  unleashed	
  new	
  
housing	
  collateral	
  when	
  housing	
  values	
  ↑	
  	
  

–  Wealth	
  effect:	
  We	
  could	
  expect	
  firms	
  to	
  increase	
  the	
  dividend	
  
payout	
  ra4o	
  	
  

•  (to,	
  e.g.,	
  finance	
  a	
  wealth-­‐induced	
  increase	
  in	
  the	
  desired	
  
consump4on;	
  Campbell	
  and	
  Cocco	
  2007).	
  	
  

•  Our	
  finding:	
  No	
  evidence	
  of	
  a	
  posi4ve	
  rela4on	
  between	
  the	
  
dividend	
  payout	
  and	
  house	
  prices	
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Other	
  robustness	
  checks	
  
•  Technical	
  checks:	
  	
  

–  Alterna4ve	
  industry	
  trimming,	
  alterna4ve	
  defini4on	
  of	
  the	
  dependent	
  variable,	
  include	
  the	
  
credit	
  score	
  in	
  a	
  nonlinear	
  way,	
  disaggregated	
  zip	
  code	
  –level	
  prices	
  

•  Investment	
  opportuni4es:	
  

–  Firm-­‐specific	
  growth	
  opportuni7es:	
  If	
  growth	
  opportuni4es	
  persistent	
  
⇒	
  use	
  realized	
  sales	
  growth	
  as	
  an	
  addi4onal	
  control	
  variable	
  

–  Regional	
  growth	
  opportuni7es:	
  Use	
  regional	
  data	
  on	
  taxable	
  income,	
  
share	
  of	
  start-­‐up	
  firms	
  and	
  unemployment	
  rate	
  as	
  addi4onal	
  controls	
  

–  Industry-­‐specific	
  growth	
  opportuni7es:	
  Use	
  industry-­‐year	
  interac4ons	
  
as	
  control	
  variables	
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Conclusions	
  
•  Higher	
  regional	
  house	
  prices	
  facilitate	
  small	
  businesses’	
  use	
  

of	
  bank	
  loans:	
  	
  

–  Our	
  baseline	
  (dynamic)	
  es4ma4ons	
  for	
  the	
  smallest	
  micro	
  firms	
  
suggest	
  that	
  a	
  100€	
  increase	
  in	
  regional	
  house	
  prices	
  increases	
  
the	
  use	
  of	
  bank	
  debt	
  by	
  ~	
  1.88	
  %-­‐points.	
  	
  

–  This	
  is	
  not	
  a	
  small	
  effect:	
  The	
  mean	
  of	
  bank	
  debt	
  is	
  a	
  bit	
  more	
  
than	
  ten	
  percent.	
  	
  

•  In	
  sum,	
  our	
  findings	
  are	
  consistent	
  with	
  the	
  view	
  that	
  
collateral	
  values	
  are	
  important	
  for	
  the	
  borrowing	
  capacity	
  
of	
  opaque	
  small	
  businesses	
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Conclusions	
  
•  But	
  shouldn’t	
  we	
  then	
  also	
  observe	
  some	
  posi4ve	
  “real	
  
effects”?	
  	
  

–  This	
  is	
  a	
  fair	
  ques4on:	
  To	
  explore	
  this,	
  we	
  	
  

•  …	
  used	
  three	
  alterna4ve	
  measures	
  (net	
  investments,	
  number	
  of	
  
employees,	
  labor	
  produc4vity)	
  and	
  

•  …	
  re-­‐es4mated	
  the	
  FE,	
  FD-­‐IV,	
  and	
  Arellano-­‐Bond	
  models	
  using	
  the	
  
three	
  measures	
  	
  

–  Findings:	
  No	
  posi4ve	
  effects,	
  some	
  evidence	
  of	
  a	
  nega4ve	
  
rela4on	
  between	
  LP	
  and	
  housing	
  prices.	
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Conclusions	
  
•  Possible	
  interpreta4on:	
  	
  

–  The	
  marginal	
  borrowers,	
  who	
  benefit	
  from	
  increasing	
  housing	
  values	
  in	
  the	
  form	
  of	
  
increased	
  pledgeable	
  collateral,	
  tend	
  to	
  perform	
  no	
  beaer	
  than	
  the	
  others.	
  	
  

–  In	
  line	
  with	
  what	
  Pekkala-­‐Kerr	
  et	
  al.	
  (2014)	
  report	
  for	
  the	
  US,	
  and	
  with	
  the	
  results	
  of	
  
Andersen	
  and	
  Meisner	
  Nielsen	
  (2012)	
  and	
  Jensen	
  et	
  al.	
  (2014)	
  for	
  Danish	
  entrepreneurs:	
  	
  

•  When	
  financial	
  constraints	
  are	
  relaxed,	
  the	
  quality	
  of	
  the	
  marginal	
  entrepreneurial	
  
projects	
  that	
  can	
  as	
  a	
  result	
  be	
  implemented,	
  is	
  low.	
  	
  

–  For	
  a	
  theore4cal	
  analysis,	
  see	
  Manove,	
  Padilla	
  and	
  Pagano	
  (2001):	
  	
  

•  The	
  use	
  of	
  collateral	
  may	
  reduce	
  banks’	
  screening	
  effort	
  and	
  lead	
  them	
  to	
  finance	
  
lower	
  quality	
  projects	
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