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» 41,460 points scrapped from Google Map in July 2016 ... but underestimate semi/informal

Informal
(Community-based
Financial groups)

Semi-formal
(Cooperatives,
not including
village funds)

L, 9,816 points
' RN

L

Formal
(Branches & ATMs
of banks, SFls

And non-banks)

RS 3,115 points
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» An average of 1.2 ATMs per 10,000 heads per tambon or 70 ATMs per 1 million heads per
province
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» An average of 5.9 km from village to nearest ATM and 0.8 ATM within 5 km radius from a village

» Large variations and very small distance in Bangkok and vicinity...and major cities
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» 100% closer to semi/informal than formal services: could be larger given the presence of village

funds
» Distance to any service among the shortest in Bkk and vicinity and longest in Northeast and North
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» Comparing within a village, 61% of villages closer to semi/informal, majority of which are in rural

Formal vs. Semi/informal % of village with shorter distance to semi/informal relative to
formal services
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» 45% of villages closer to SFIs, majority of which are in rural especially in the North and Northeast

Banks vs. SFls % of village with shorter distance to SFls relative to banks
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» Non-traditional service providers like 7/11 and other convenient stores could only reach closer
than SFls in 19% of the rural villages

SFls vs. Convenient stores % of rural village with shorter distance to convenient stores
e\ relative to SFls
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» Consumer loan-level data: cover ~19 million borrowers in formal institutions (~87% of total
household debt), available with borrower’s postcode

» 29% of Thai population have debt from formal institutions...High debt prevalence in Bangkok and
vicinity and urban areas (where formal services are ‘relatively closer’)
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» Top 10% borrowers occupy ~60% of total debt and concentrated in big cities and urban areas

Bangkok and vicinity

LAMPANG.

Central

Each dot = 100 borrowers with debt level in the
® Bottom 10% (<6,921 baht)
Middle 80% (6,921-1,167,123 baht)

[ ) Top 10% (21,167,123 baht)
Northeast
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» To what extent might debt prevalence and intensity
response to shocks, e.g., land/property prices?

Each dot = 100 borrowers with debt level in the
® Bottom 10% (<6,921 baht)
Middle 80% (6,921-1,167,123 baht)
® Top 10% (=1,167,123 baht)
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» 16.6% of borrowers have delinquent debt (more than 90 days overdue)

» High delinquency in the South (and deep South) and Central

Delinquency headcount
July 2016

PATHUM THANI
BKKs SAMUT SAKHOm
NONTHAB!

%
>
=
c
S
o
o
>
=
>
z
L |

C
=3

1RA NAKHON S| AYUTTHAYA
NAKHON NAYOK
SARABUI

o}

RI

3
202
20

Z

o702
Budwm
2EoCE
£II5ID

» What drives these
geographical variations
in delinquency?

(o]
m
=4
5
s
>
=~
»
b4
Q&
S
S
n522
3085625
I2%2Q
5
1%
2
| |

1%}
c
T
>
3
@
(=t
Eil
L]

S
(o]
I
5
2
20
L]

2

PRACHIN BUI
PRACHUAP KHIRI KHAN
CHAINAT
SAKAEQ
TRAT
CHANTHABURI

PHICHIT
NAKHON SAWAN
KAMP PHET

PHRAE

PHITSANULOK

UTHAI THANI

e

NORTH PHETCHABUN
CHIANG MAI

TAl
SUKHOTHAI
CHIANG RAI

PHAYAO

NAN

MAE HONG SON
KHON KAEN

ET

KALASIN
NAKHON RATCHASIMA
UDON THANI

YASOTHON
MAHA SARAKHAM

delin_hc / none Y
- NORTHEAST NONG BUA LAMEHY
4.23866987 - 9.52050018 CHAIYAPHUM
2050019 - 11.9339046 SAQUKBARAN
iy ' e
11.9339047 - 13.7479181 NAKHON PHANOM
. [ 13.7479182 - 15.5036211 NONG KA
LOEI

[ 15.5036212 - 17.3864536 o |
I 17.3864537 - 20.0838165 NG|
SONGKHLA

I 20.0838166 - 23.9849949 PATTANI |
NAKHON S| THAMMARAT §
SURAT TH,

I 23.9849950 - 30.9610062 AN |
SOUTH KRABI |
PHUKET |
CHUMPHON |
PHANGNGA |
RANONG
PHATTHALUNG |
YALA

[9} —HCZ! =
-.““ "| rEnnng LH 1

16.6%

RURAL
URBAN URBAN

T T T —
0 5 10 15 20 25

PAGE 14



PUEY UNGPHAKORN What could potentially cause high delinquency?

INSTITUTE FOR H
W conomc research Largely vulnerable to disasters

Quantifying impacts of the mega flood 2011 on delinquency using high frequency satellite data

» The mega flood caused significant and long lasting impacts on delinquency

Yiie = z B*flood, » mtsinceflood, + mt, + ¢; + Z aXy + g
T

Flood starts

RadarSat

Pre-flood monthly loan data | Post-flood monthly loan data
* Prevalence/

intensity of flood Month

Impacts on delinquency headcount

* Every day

~~~~~~~~~ - High resolution
\\\\\ ~_ (50m?

. ‘N‘ati‘g‘ nwide

-10 -5 0 5 10
tsinceflood
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S Developing satellite-based agricultural risk information
PIER

» Can satellite data be used to generate better agricultural risk information for rice farmers?

» Potentials to crowd in sustainable agricultural finance? (crop insurance, risk-contingent credit)

Household data
Satellite data GIS data - 31,295 rice
- MODIS NDVI - Irrigation # farmers
- RADARSAT - Altitude - Nationwide
- 10 yrs
Rice@rowthBtagels)
Normalized Difference Vegetation pé:,t Gf,nvdvth Grir:vth H;tvhest

Index (NDVI) from NASA MODIS = sg Y r
o) Tpliafii S
* Reflect health and cycle of A * i: , WY ¥ 'Y \
Vegetat|0n Pattern®fBNDVI
* Every 8 days from 2000-present o i~
ionwi o SRR
* Cover nationwide o |l LTI/ S
os =
* 1 pixel = area of 250 m? or 40 rai 0 NA

RiceBrowthBtagefromMurphy{1998)

* 2,260,778 pixels nationwide
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PUEY UNGPHAKORN Using GIS and satellite data in policy design

e e Step 1: Detecting rice area and homogeneous zones
PIER

» Cluster analysis based on NDVI patterns and other GIS data results in 15 distinct production zones
each with distinct crop cycle in a year
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(NSTITUTE FOR Step 2: Estimating production loss function for each zone

PlER ECONOMIC RESEARCH

> Estimate for each zone:

Farmer’s actual losses = f ( NDVI, Flood index ) + error

> Estimation errors

e Estimate well in rainfed area
but less well in the more
heterogeneous irrigated areas

* Most of predictive errors lie
within +-20% and are especially
low during the extreme losses

o o
SD of predictive errors ¢ %0 errors greater than 30%
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PUEY UNGPHAKORN Using GIS and satellite data in policy design

S Satellite-based agricultural risk mapping
PIER

» Accurate, micro level (40 Rai per pixel), long historical data, near real time, transparent

4 Annuallosses by crop season
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_|_

(NSTITUTE FOR Better risk information for better design of financial contracts

PlER ECONOMIC RESEARCH

» Satellite-based crop insurance and/or risk contingent credit contracts can be designed and
priced for farmers, groups/cooperatives, BAAC

Percent production losses of an area or farm

B Insurance payout

Strike level

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

nt
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g i R,
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g l nnnnnnnnn ] ‘% Inematonal '%
RI- . nnnnnnnn Market inancial
- L ok Insurer Insurer
Intemnational ralls[e L
Financial Market r G A insurm I Loan portfolio insurance
n: 3 "

mp insurance Group of Farmers Group of Farmers
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S And to better quantify systematic risk to financial system
PIER

» Aggregate production losses of each branch of BAAC (portfolio credit risk) appears highly covariate
within and even across regions = threat to financial stability?

Branches in Central Branches in Northeast

2000 2000

2001 2001

2002 2002

2008 2003

2004 2004

2005 2005

2006 2006

2007 G 2004
2008

2008

2000 2009

2010 2010

7 @ Size of loan portfolio

i ;ﬁ‘ﬁ ‘!;! i st

Mean loss over16 years .
2011 4 20l
., [o-oos i
¢ [0.05-0410 |
\ BE010-015 otz G5 e

b » How can we use this

o risk information to better .
manage systemic risk to

financial system? rs

EI

2013

2013

2014

2015

o 5,000 10,000 15,000 20,000

® 5,000 JRELC.000Ig15. 000 20,000 BAAC branches in Central

BAAC branches in Northeast

PAGE 22



PUEY UNGPHAKORN
INSTITUTE FOR Take aways
p|gr ECONOMIC RESEARCH

(Hopefully) My talk displays the power of GIS data

In understanding some aspects of household finance in Thailand
» Large presence of service providers but large variations in ‘distance’
* Semi/informal institutions and SFls can reach closer to rural

* Access to credit moderate with large concentration and delinquency

 Still largely vulnerable to big shocks

In designing policy
* GIS/satellite data powerful in providing granular level information but with
large coverage > necessary data to resolve asymmetric information

Further research bringing all these GIS data together

* How distance determine access?
* What factors affect vulnerability of household and financial system?

* How else can we use GIS data to resolve information asymmetry?
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