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This paper: investigate the interplay between
sectoral allocation of credit and economic development
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2. What are the underlying mechanisms?
Structural change model + empirical test for collateral channel
e Sectoral difference in collateral constraints (key role) vs. productivity
3. What is the role of government policies?

e Directed credit policies (DCP) have historically steered credit to priority sectors
e DCP Liberalization (new chronology) = credit reallocates from manuf. to real estate

4. Does credit allocation matters for long-run growth?

® Higher manuf. credit share robustly predicts , opposite for real estate
® Consistent with theories emphasizing growth-enhancing externality of manuf. sector

Financial frictions + government policy = credit allocation, structural change and
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4 broad sectors: agriculture, manufacturing (sc), construction & real estate (rL), services
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Financial Kuznets Facts: Sectoral Credit Allocation over Development
e Fall in manuf. credit, rise in real estate credit and value added
e Structural change in credit more pronounced than real economy
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® Rise in real estate prices as economies grow
® Exploit within-country variation; Data: BIS, OECD, Dallas Fed
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Financial Kuznets Facts: Real Estate Collateral and Development

® Rise in real estate prices as economies grow
® Exploit within-country variation; Data: BIS, OECD, Dallas Fed

e Increasing reliance of real estate collateral over development
¢ Data: (b) Global Credit Project, and (c) BEEPS
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Goal: understand real estate collateral as a channel for Financial Kuznets Facts
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(iii) Collateral quantity channel '), = (o/V) 1~/ , T, = N(o/ V) 1-<
e T, #T): the only factor has differential impacts on gy®/y" and df /d"

* Another way to see it from sectoral credit to value added: =/ = o/ NN
e Stronger real estate input share o/ and/or collateral constraints V is high
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Economic Forces vs. Financial Forces

o £ ZFETE
Credit Ratio = g—M i FMQ Output Ratio = %

Collateral price g is an endogenous object, depending on Z and V

Ty
ZMTM

-Q

(5)
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Economic Forces vs. Financial Forces

oo df ZETE ZETy
Credit Ratio = Pl FMQ Output Ratio = % 7 FMQ
Collateral price g is an endogenous object, depending on Z and V
e Bring the comparative statics for g in the decomposition rule

(5)
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Economic Forces vs. Financial Forces
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Credit Ratio = —
ym ozl

Two (exogenous) fundamental forces of structural change in this model
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g = Z—MF—,ﬁ,Q, Output Ratio = Yy _ Ly (5)
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Two (exogenous) fundamental forces of structural change in this model

* Economic forces: change in sectoral productivity Z
® Faster-growing manufacturing vs. stagnant real estate (Beirne Krichberger '23, Goolsbee
Syverson '23, D’Amico Glaeser Gyourko Kerr Ponzetto '2z)

® Ifn < 1 (complement), credit and output ratio increase with z
e |ntuition: (under inelastic demand) for stagnant sector, price, consumption expenditure

share and allocated resource go up (Baumol's cost disease '67)
* Financial forces: change in sectoral collateral constraints V

e ifn =1, credit ratio and output ratio increase with A
® Intuition: higher A\f boosts collateral demand in real estate £ and collateral price g

Both economic forces and financial forces in isolation are
sufficient for structural change in credit and real economy.
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Model Takeaway

A minimal framework for collateral channel of structural change in credit
Model predictions via comparative statics = empirical test

e Collateral price channel:
e Stronger house price pass-through to real estate credit relative to manuf. credit
¢ Collateral quantity channel:
® Rising intangibles in manuf. slows down credit growth in that sector
Theoretical results = quantification
e Changes in V or Z in isolation are sufficient for structural change in credit
e Quant Result: approx. 4/5 from change in ) and 1/5 from change in Z



2.2 Mechanism: Empirical Evidence
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Sectoral Differences in Mortgage Share and Real-Estate Input Share

¢ Mortgage share Figure: Sectoral Collateral Usage
® Share of loans secured on real estate
relative to all outstanding loans Mortgage Share Real Estate Input Share
® Average of 5 economies: Denmark, 0.80] 655 0.401
Latvia, Switzerland, Taiwan, US. '
¢ Real estate input share 0.301
* Data: world input-output table 0.24
(Timmer et al "15) 0.201
e Result: empirical analogue of ) and o/
® Real estate has much higher mortgage 0.107

and real estate input share
® More real estate collateralized credit,
higher sectoral credit growth

0.02
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Collateral Price Q: Stronger Collateral Price Passthru to Real Estate Credit

e Local proj. (Jorda 'os) with lags length L =5 (Montiel Olea Plagborg—M¢ller’21)

Ahy,cthh O‘CJrZﬁ AllOg (HPIc,t) +Z%1Alylct I+Z'9}hlxct l+€1ct+h (6)
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® ¢ = country, h = horizon, t = time, j = sector, y = logged credit, X = controls
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e Local proj. (Jorda 'os) with lags length L =5 (Montiel Olea Plagborg—M¢ller’21)

Ahy,cthh O‘CJrZﬁ AllOg (HPIc,t) +Z'7;11A1ylct I+Z'9}hlxct l+e’“+h (6)
1=0 =1
® ¢ = country, h = horizon, t = time, j = sector, y = logged credit, X = controls
e Address endogeneity: sensitivity IV (Saiz 10, Palmer '23, Guren McKay Nakamura Steinsson '21)

® |dea: house prices in some countries are systematically more sensitive to regional
house price cycles
® Step 1: estimate sensitivity for each country ¢ from

A1 log(H Plc,t) =G+ VA log(HPIr(c),t) + €ect (7

* Step 2: use UcAq log(H Plr(o),t) as IV for A; log(HPIc,), include 2 lags in 1st stage (Ramey
'16, Ramey Zubairy '18)



Collateral Price Q: Stronger Collateral Price Passthru to Real Estate Credit

stronger house price pass-thru to real estate credit relative to manuf.

(a) Local Proj. (b) Local Proj. IV
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® Result A: increasing house prices over development (shown before)
e Result B: stronger house price pass-thru to real estate credit relative to manuf.
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Collateral Price Q: Stronger Collateral Price Passthru to Real Estate Credit

® Result A: increasing house prices over development (shown before)
e Result B: stronger house price pass-thru to real estate credit relative to manuf.
e Result A + B: = real estate credit grows faster than manuf. credit over development

(a) Local Proj. (b) Local Proj. IV
3.007 6.007
2.007 4.00
1.007 2.007
0.007 0.007
=*— Construction —*— Construction
O, M et MG
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Collateral Quantity I': Rising Intangibles in Manuf. as One Potential Driver
e Result A: increasing intangibles in manuf. but not in real estate

e Result B: credit growth is mostly driven by investment in tangible asset
(Falato Sim "4, Akcigit Ates Impulllitti 18, Dell’Ariccia Kadyrzhanova Minoiu Ratnovski 21)

L L L
h h JIntang j j j
Afejarn = ot + o] + 32 57" A log (Tange) + 37 01" Ax log (Intange ) + 37 Ar¥l e+ s
=0 =0 =0

(a) Intangibles and Development (b) Asset Tangibility and Credit Growth
0.507 - =
8 2 |
» 0407 I € -
ks - 2 e
i . " S 11 =
1" 0.30 -t > s -
2 S &
2 0.201 - ° 2=
2 5 07
£ - ki .
0.107 - 2
coneee 5
000- T ° ° T e T ° T o -1 T T T T T T
10000 20000 40000 80000 0 1 2 3 4 5
Real GDP per capita (2010 USD) Year relative to intangible/tangible assets innovations
® Manufacturing  ® Construction ~—* Intangible ==%=" Tangible

16



Collateral Quantity I': Rising Intangibles in Manuf. as One Potential Driver
e Result A: increasing intangibles in manuf. but not in real estate

e Result B: credit growth is mostly driven by investment in tangible asset
(Falato Sim "4, Akcigit Ates Impulllitti 18, Dell’Ariccia Kadyrzhanova Minoiu Ratnovski 21)
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3. Government Directed Credit Policy
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Directed Credit Policies: Background and Case Study

e Mechanism: large changes in collateral
constraints play important role in
structural change in credit

e Governments may address these
financial frictions via directed credit
policies Studwell 13, Aikman Bush Taylor '16;
Itskhoki Moll "19, Buera Shin 13, Liu "19, Choi
Levchenko 21, Choi Shim '22, Lane "24, Matray
Miiller Xu Kabir "24

e .. to channel credit to priority sectors
(often manufacturing)
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Credit Allocation During Directed Credit Liberalization

e New narrative-based chronology of
directed credit liberalizations
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Policymakers believe credit allocation matters for development, at least at certain stages
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4. Growth Implication of Credit Allocation
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Credit Allocation Matters for Long-Run Growth: Cross-Country Evidence

e Higher manuf. credit predicts growth: growth-enhancing externality of manuf.
Rodrik "14, Benigno Fornaro Wolf '24, Hirano Stiglitz 24
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e Higher manuf. credit predicts growth: growth-enhancing externality of manuf.
Rodrik "14, Benigno Fornaro Wolf '24, Hirano Stiglitz 24

e The opposite is true for real estate: crowd-out in credit, misallocation, crisis risk
Reis "13, Rogoff Yang 20, Brunnermeier Reis 23, Miiller Verner 24
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Conclusion

Financial frictions + government policy = credit allocation, structural change and

Financial Kuznets Facts:

® Reallocation of credit from manufacturing to real estate over development
® .. is more pronounced than that in the real economy

Collateral channel of structural change in credit:
® Key roles for loosening collateral constraints
e Government historically addressed financial frictions via directed credit policies
e .. rationalized by the growth implication of sectoral credit allocation
* Manuf. credit is positively correlated with growth, the oppose is true for real estate
¢ Future work:

® Optimal sector-specific credit policies over the course of development
® Causal link for growth implication of credit allocation and credit policies
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Thank you!
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Financial Kuznets Facts: Agriculture and Services

(a) Agriculture
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Rest of the Model

e Flow of fund constraint for saver:

bey1 _ b,

s s
¢+ qih; +
t +qihy 1tr,

e Market clearing conditions, i € {S,M,E},j € {M,E}
yW=3"d yE=S Yl - (-0, Zd’
i i j
e Aggregation rules for consumption ¢ = 3, ¢’ and housing h = 3", h'
Ci B qgin I B g1
7 ls) =55

® Higher collateral price g, lower the relative demand for housing h/c

(9)
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Market Clearing Condition for Real Estate Goods

e Market clearing conditions at the steady states
MM = ¢, ZE(E) —GIE = h+ 5™

e Consumption FOC

e Combine these two we have

M

h = (s/q)"c = (s/q)"2"(")*" = (s/q)"2"(¢")™" g~ ===,

ZH

(11)
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Calibration

Extend quantitative model with (1) capital as input and collateral (2) housing
investment instead of service flow

Calibrated parameters

Q= {zjaa/lva}kvdnv \)‘/}_/ }je{M,E} U {‘/8’/85’7775’ 6\’% }

production ggﬁgﬁﬁt preference depreciation

Assigned parameter:
* Real estate input share a}/(a] + o4,): 0.017 for manuf,, 0.240 for real estate
* X: read from sectoral credit to value added, given o/
Calibrated parameter: two-step procedure; data moments for 20 income groups

® For a given pair (7, s), calibrate {z{,}ﬁ:1 to match match sectoral labor productivity
® Search for a pair (7, s) to target nominal output share and house price variation
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(a) Real Estate Credit Share
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(b) Real Estate Output Share
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(c) Real Estate Price
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Calibrated Sectoral Collateral Constraints and TFP

(a) Sectoral Collateral Constraint { ),
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(b) Sectoral TFP {z’,;}ﬁzl
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¢ Financial forces: Large relaxation in real estate collateral constraints
e Economic forces: Large rise in manuf. TFP, while real estate TFP is stagnant
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Quantifying the Decomposition Rule
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(b) Real Estate Output Share
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e I'y explains 88% of credit ratio variation across income groups.

(12)

28



Development Accounting Exercise

Panel A: df /(dE + d") Panel B: gyt /(qyf + y")
1t0 20 1t03 3t020 1t0 20 1t03 3t020

(1) Baseline 64.44 0.30 64.14 17.56 3.48 14.08

(2) Vary productivity 17.05(26.5)  3.32(n.a.)  13.73(21.4) 17.53(99.8) 3.46 (99.5)  14.07 (99.9)
(3) Vary all constraints 52.42 (81.3) —2.30(n.a.) 54.72(85.3 0.02 (0.1) 0.01(0.2) 0.02 (0.1)
(4) Vary manu. constraint  14.79 (22.9) —13.37(n.a.) 28.16(43.9) —0.00(—0.0) 0.00(0.1) —0.01 (—0.1)
(5) Vary cons. constraint  37.36 (58.0)  7.30(n.a.)  30.07 (46.9 0.03 (0. 2) 0.00 (0.1) 0.02 (0.2)

oo

e Variation in M explains 80% of df/d" variation; the rest comes from Z change
e Variation in Z explains almost all of gy /y" via g

* Reason 1: 1% increase of 2 (\") leads to a L ( u(YM) increase in yM

e Reason 2: Difference in zZ" across countries is much larger than that in ¥
Financial forces affect real economy via productivity.
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Financial Forces Affect Real Economy via Productivity

Panel A: TFPQ" Panel B: log[(yM -+ yF)/(n™ + nF)]
1to0 20 1t03 3to20 110 20 1t03 3to20
(1) Baseline 1.99 0.71 1.27 1.31 0.36 0.95
(2) Vary productivity 221 (111.2)  0.65(90.8)  1.56 (122.7) 1.40 (106.7)  0.31(86.2)  1.09 (114.5)
(3) Vary all constraints —0.06 (—3.0) 0.14(19.8) —0.20(-15.8) —0.02(—1.6) 0.09(23.8) —0.11(-11.2)
(4) Vary manu. constraint  —0.06 (—3.0) 0.14(19.8) —0.20(—15.8) —0.04(-2.8) 0.08(23.2) —0.12(-12.7)
(5) Vary cons. constraint 0.00 (0.0) 0.00 (0.0) 0.00 (0.0) 0.02 (1.2) 0.00 (0.5) 0.01 (1.5)

M
* Type-2 tech: y¥, = z' dfﬂ: with borrow limit d3, < .d}', where d{ = dY', + d?',

® Exogenous : < (0, 1): (1) more credit access (2) positive externality
(learning-by-doing and spillovers across space and production network)

e Loosening fin. constraints matters for output, at the early stage of development
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Credit Allocation and Long-Run Growth

Panel A: Manufacturing & Mining

h=5 h=10
() () () (4) (5) (6) @)
Credit Share}a"™ 0a7** 0.33*** 0.30%** 0.24** 0.34+** 0.32%**
(0.083)  (0.069) (0.073)  (0.060)  (0.098)  (0.078)
Value Added to GDPY'3™ 032°** 023" 021" 031" 0.30"*
(0.086) (0.083)  (0.073) (0a4) (044)
Total Credit to GDP ¢ -0+ -0.070
(0.037) (0.066)
Observations 1,341 1,340 1,340 1,340 1,340 1,014 1,014
# Countries 68 68 68 68 68 61 61
Country FE v v v v v v
Year FE v v v v ' v
Other Controls v v v v v v
R2 0.03 046 043 047 0.21 0.30 0.31
Panel B: Construction & Real Estate
h=5 h=10
() @) () (4) (5) (6) )
Credit ShareSy"™ 0417 0377 -034"* 026" -0.49***  -0.48"*"
(0.065)  (0.078) (0.080)  (0.086) (0a5) (026)
Value Added to GDPEY™ -036"*  -024" -045 -015 -013
(0:14) (013) (0m) (0.099)  (0.081)
Total Credit to GDP ¢ -0.079** -0.016
(0.038) (0.055)
Observations 1,341 1,340 1,340 1,340 1,340 1,014 1,014
# Countries 68 68 68 68 68 61 61
Country FE v v v v v v
Year FE v v v v v v
Other Controls v v v v v v
R2 om 048 043 049 0.20 0.32 0.32




Mortgage Share and Sectoral Credit Growth

Aplog(Credit ;) = 5"Mortgage Share. j + dc.t + 7j¢ + €cjt, for h = 5,10, (13)
Ap log(CreditC’jyt)
h=5 h=10
(1 () (3) (4) (s) (6)
Mortgage Share 1.33*** oA+ 278***  0.28***
(0.26)  (0.023) (0.40)  (0.034)
ApMortgage to GDP, x 1{j = Cons.} 3.87%%* £4.09%**
(019) (018)
ApMortgage to GDP, x 1{j = Manu.} 1.03%** 1.04%**
(0115) (047)
Observations 280 15,520 1,668 185 12,752 1,338
# Countries 4 12 34 4 10 29
# Industries 5 5 2 5 5 2
Country FE v v
Year FE v v
CountryxYear FE v v v v
IndustryxYear FE v v
Industry Level Broad Broad Broad Broad Broad Broad
Mean of Dependent Var. 0.26 0.70 0.26 0.50 1.44 0.52

R? 0.89 0.75 0.51 0.90 0.85 0.61
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