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Abstract

The sustainability of agricultural household debs la large welfare
implication for Thailand where nearly a half of theuntry’s labor

force works in the agricultural sector. This papeviews selected
developments of Thailand’s agricultural househatdsituation from
1994 Q1 to 2006 Q2 and presents an error correatimael of

agricultural households’ loans in arrears. Theepdnds that the
increase in the stock of debt per agricultural lebiotd in recent years
has not caused problems for either agriculturalskbalds or their
major lender, the Bank for Agriculture and Agricutil Cooperatives.
Nevertheless, agricultural households are more birde than an
average household and a major downturn in farmepwdl have a

severe impact on the sector.
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1. Introduction

In recent years, household debt has become a td@aitention of policymakers,
not only in Thailand, but also in many other coigsr Almost globally, a combination of
subdued inflation and low interest rate periodsheped households to take on more
debt with ease. On the supply side, modern creslitmanagement techniques have
enabled financial institutions to better managér tietail loan portfolio exposures,
making lending to household an attractive busipesposition, especially for those
awash with liquidity. In some countries, governingalicies to promote debt-financed
domestic spending, for example, the Village Fundihailand and the mortgage loan
guarantee scheme in Finland, have given houseletidash additional boost. All of these
factors have resulted in a ballooning level of lehwdd debt relative to GDP and/or
disposable income in developed and developing cesralike.

The high level of household debt worries manygqytiakers because its fallout
will have a far-reaching repercussion on the econdrom the welfare of its citizens to
macroeconomic and financial stability. As the glbinterest rate cycle tightens and the
surge in oil price threatens to slow down many eoaes, the probability that some of
these households will have trouble servicing thelst becomes increasingly paramount.
As a result, many central banks now monitor theskbold debt situation in their
countries very closely. Among growing exampleseafent work on household debt by
central banks are Debelle (2003), Rinaldi and San&tellano (2006), and Ariyapruchya
(2006),

This paper looks at the debt behaviour of a paarcsegment of households in
Thailand, namely agricultural households. Althoagihiculture generates a mere 8.7% of
GDP in real terms (2005 figure), the sector emplwgarly a half of the country’s labour
force. From a welfare perspective, sustainabdgftggricultural household debt is thus
not a trivial issue.

One reason for looking specifically at agriculturauseholds is that these
households are potentially more vulnerable to amemic downturn than other
households. Statistically, they are not only amibregpoorest, but also have a higher debt
burden than an average household.  Furtherrtizeie well-beings are typically tied to
agricultural price cycles. Should the presenhgdrend in farm price reverse its course,

which could happen if the world is to slow down keatly as the IMF has recently



warned of such possibility (IMF, 2006), these hdwdes’ debt service ability may be
seriously undermined.

In essence, this paper reviews recent developno¢éaigricultural household debt
situation and presents an empirical model of loararears of Thai agricultural
households. Aggregate loan data from the Bankpiculture and Agricultural
Cooperatives (BAAC)are used as representatives of total agriculhoasehold debt.
The ultimate goal is to have an estimated factodehthat links agricultural household
arrears to relevant macroeconomic variables thalss usable by policymakers for
scenario analysis and high-level stress testiragadtultural loan portfolios.

The rest of the paper is organized as followsctiSe two describes an overview
of agricultural household debt situation along vatmtemporaneous developments in the
agricultural sector. Section three presents ascudses the results of the estimated

model, as well as its applications and possibleresibns. Section four concludes.

2. Some facts about agricultural household debt ihailand

We begin this section with a big picture of agitigtal credit(i.e., from the
perspective of the lenders). By agricultural drede mean loans extended by BAAC,
commercial banks, and finance companies for pugoosagriculture, hunting, forestry,
and fishing. In total, agricultural credit extended by thessitutions amounted to
Bt525b at the end of June 2006. It is importantdte that loans for activities such as
rice mills and sugar factories are not counteadasd for agriculture, but as loans for
production. Also, we do not include in our figuoans from the Government Savings
Bank (GSB), the other important player in the htwode finance market. The main
reason is that we do not have enough informatiatigitnguish GSB’s loans to
agricultural households from loans to GSB’s noneadpural households. Nevertheless,
our prior is that the amount of GSB agriculturadit is small relative to the amount of
credit extended by BAAC and commercial bahks.

! Founded in 1966, BAAC's outreach and sustainahitink it among the the world’s leading agricultura
development banks (Klein et al., 1999, p. 36)

2 Since 2003, commercial bank and finance compaaysidor fishing purpose are reported as a separate
category from loans for agriculture, hunting, aotestry purposes. We include them back here $o las
consistent with the definition of agricultural GDP.

% Publicly available GSB sectoral loan data aresifiesl into (1) housing, (2) personal, (3) corperdt)
SMEs, (5) society and community, and (6) governnagck state enterprises loans. Loans to agricliltura
households most likely fall in the second and fdétegories which account for about 20% and 30%,
respectively, of GSB total loans (Bt377b as of Delser 2005).



Figure 1 Ratio of agricultural credit to agricultural GDEF994 Q1-2006 Q2
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Figure 1 shows the evolution of the ratio of adtical credit to GDP from 1994
Q1 to 2006 Q2. We calculate this ratio by dividthg outstanding amount of agricultural
credit at the end of each quarter by the sum ofinanGDP in the same and the three
preceding quarters. Over the past twelve yeaisralio fluctuated roughly between 70%
and 90%. Since reaching a historic high in thedieief 2000, the ratio has been
trending down, with the lowest value of 67.7% reeat in 2006 Q2. While the
downtrend in agricultural credit is a welcome depahent, the latest value is about twice
as high as the ratio of total household debt to @&#apruchaya, 2006). That
agricultural households have a higher debt burblan &n average household is further
supported by the National Statistical Office (N&Djvey data. According to the
statistics calculated from the 2004 NSO Household &y, the ratio of total debt (which
also includes loans from relative, friends, morenders, and other sources of informal
borrowing) to annualized income for an average Bbakl is 56%, while the
corresponding figure for farm owners/farm renterg3%.

To gain further insight, we look at agriculturahies extended by BAAC and those
by commercial banks and finance companies sepgraiéle recipients of these loans are
quite different. BAAC mainly lends to small- anag&dium-scale farmers and agricultural
cooperatives (which on-lend BAAC funds to farmemmbers) while commercial banks
and finance companies tend to go for large farndspdantations. For most small- and
medium-scale farmers, loans from BAAC are essdwtiaéir lifeblood. Since we are



interested in credit extended to agricultural htwodgs, the latter may be of less relevance

for our purpose.

Figure 2 Agricultural credit by lender, 1994 Q1-2006 Q2
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Figure 2 shows the divergent paths of agricultaratit extended by BAAC and
those by commercial banks and finance compane4994, agricultural credit extended
by BAAC accounted for 39% of total agricultural dite In 2006 Q2, the share of BAAC
credit stood at 80% or more than doubled its Iéwelve years ago. During this period,
credit extended by BAAC rose almost continuoustycontrast, agricultural credit
extended by finance companies and commercial bsiniksed a declining trend as early
as in the first half of 1997. After a steady deelfor nearly five years, agricultural credit
extended by commercial banks seemed to have gedbiince 2002. But the flat level
means that commercial banks’ agricultural credieébto pick up along with the recovery
of the overall loan portfolio. In fact, the shafeagricultural credit in commercial bank
loan portfolio has now shrunk to below 2% compame8.5% at the beginning of 1994,
indicating the reduced importance of agricultucars from the perspective of
commercial banks. As for agricultural credit exted by finance companies, there was
virtually none left by 2006

The increase in BAAC credit was due partly to BAA@Xpanded coverage.
Between March 1994 and March 2006, the number cA®A provincial

* The disappearance of agricultural credit exterijefinance companies is due largely to two reasons.
One is the closure of finance companies as a refthie 1997 crisis. The other is the phasingafut
finance companies stipulated by the Financial Sddtster Plan which came into effect in January4200
In the latter case, some agricultural credit wakidw up as commercial bank credit.



offices/branches grew from 304 to 848. During ffesiod, the number of farm
households served by BAAC rose from 4.4 milliorbté million. In fact, as Gine and
Townsend (2003) have noted, BAAC's extensive proalmetwork was instrumental in
improving financial access in the country’s runsda

In addition to the expanded coverage, BAAC has lgisbmore per household.

As of March 1994, BAAC credit per household stobtheenty-one thousand baht. As of
March 2006, the corresponding amount was severtiieusand baht. After taking
inflation into account, the increase in BAAC's citgquer household is still about two-and-
a-half fold.

The increase in the stock of debt by itself ismetessary a cause for concern,
however. For lending institutions, what matterthest both expected and unexpected
losses are cushioned by loan loss provisions apiteta On this ground, BAAC appears
well-cushioned. As of March 2006, BAAC's loan I@kwancé amounted to
Bt81,295m, about four times its loans in arrearBt@fL,787m. On the capital side, the
bank’s capital adequacy ratio (CAR) is around 1Righer than the current regulatory
level of 8.5% required for commercial banks (BAAQO3 annual report).

Figure 3 Ratios of loans in arrears to total loans of BAAG93 Q1 — 2006 Q1

Loans in arrears to total loans of BAAC, 1993Q1-2006Q1
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® Include interests of restructured accounts. nti@mmercial banks, BAAC's provisions are calculate
without the decuction of the values of collaterihe BAAC also has a peculiar practice of booking
government compensation for lost interests andafdfsinds as reserves.

® As a specialized financial institution (SF1), BAA€not subject to maintain regulatory capital adexy
ratio, however.



Figure 3 plots loans in arrears as percent of loéas of BAAC (annual rate)
from the end of BAAC fiscal year 1992 (March 1983}he end of BAAC fiscal year
2005 (March 2006). BAAC sometimes refers to tigsife as the bank’s NPL ratio. Itis
important however to recognize that BAAC’s loansiirears differ significantly from
commercial banks’ NPLs. While commercial bankslSRre generally loans that have
been overdue for at least three months, BAAC’sddararrears are overdue loans aged
one year and up. This is due to the fact thatesteand principal payments for BAAC
loans are made on an annual basis. The annuaimep& schedule in effect introduces
delayed recognition of BAAC'’s impaired assets ietato those of commercial banks.

The other major and most important differencén&g BAAC only counts the
portion of an overdue loan contract that missegp#ynent schedule as loan in arrears.
For example, suppose that the loan contract isriermillion baht principal and payable
in five equal annual instalments. If the defaappens with the first payment, then only
200,000 baht is counted by BAAC as being overdiid@s means that BAAC’s loans in
arrears figure understates the true amount oféin&’b defaulted loans. Accordingly,
BAAC'’s seemingly “excessive” provisions may notéeessive at all.

From 1993 Q1 to 1997 Q1, BAAC's loans in arreatsorwere relatively stable
with a mean of 7.5%. The 1997 crisis hit BAAC haas$ its loans in arrears more than
doubled in two years. From 1 April 2001 to 31 Ma&9004, BAAC administered a Debt
Suspension and Debt Burden Reduction Project $rmahll-scale farmers with debt
service problems (interest waived and principaliotidn during the period were
compensated by the government). The light-coléredin Figure 3 corresponds to the
case where the suspended loans are added baakreptirted figures of loans in arrears.

The three-year debt suspension and debt burdewctred project benefited more
than two million small-scale farmers nationwide guaditly helped to bring down
BAAC's loans in arrears. By March 2006, the ratidoans in arrears to total loans of
BAAC was down to 5.2%, even lower than its preisr&/erage. For the most part,
however, the sharp decline in BAAC’s loans in aisesas due mostly to the
restructuring of delinquent accounts rather thdirépayments. BAAC’s troubled debt
restructure (TDR) loans, jointly approved by BAA@sard of directors and the Bank of
Thailand, amounted to Bt62,520m as of March 2008X8 2005 annual report). If one
were to add these TDR loans (which are normal loangop of loans in arrears, BAAC’s
bad loan ratio would be an astounding 20%. Bumglso would be unfair to BAAC.

The downtrend in agricultural NPL ratio of commafdianks (represented by the thin



line in Figure 3) suggests that the recent improx@nm agricultural loan quality is
probably real.

Yet BAAC can still get into trouble if its cliefdrmers find themselves
overwhelmed by the increased stock of debt. Afiaxee mentioned earlier, BAAC credit
per households increased by about 2.5 times irtegak from 1994 to 2006. Again, it
should be stressed that more debt is not a proibléma increase is well cushioned. For

households, the cushion comprises their assetsaonhe.

Figure 4 Growth of farm income and BAAC credit versus théax of BAAC credit to
farm income, 1994 Q1 — 2006 Q2
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Since no reliable time series data is availablassets of agricultural households,
we focus on their income. The best available pfoxygricultural household income is
probably the farm income index released monthlyHeyBank of Thailand. Figure 4
shows that while BAAC credit accelerated two yedtsr the 1997 crisis, farm income
has grown faster than BAAC credit in almost evarmgrter since 2001. As a result, the
index of BAAC credit to farm income (1995 = 100hieh reached a peak of 181 in mid
2000, has declined almost continuously during #et pix years. As of June 2006, the
index of BAAC credit to farm income stood at 11Bgat the same level as its pre-crisis

average.

" Time series for the farm income from major crameix, or in short the farm income index, can be
computed by multiplying the index of crops prodantivith the crop price index, both of which can be
downloaded from the Bank of Thailand website, aétahg their products by one hundred.



The surge in farm income since 2000 has been ladyelen by the surge in farm
prices. Figure 5 plots both nominal and CPI-defldfarm price indexéslong with
agricultural terms of trade (defined as the rafiagricultural GDP deflator to non-
agricultural GDP deflator). Despite recent incesa oil and other non-agricultural
prices, farmers’ real purchasing power has maiathits momentum and remained well

above its pre-crisis level.

Figure 5 Agricultural price indexes and agricultural terafgrade, 1994 Q1-2006 Q2

Agricultural Prices and Agricultural Terms-of-trade,
1994Q1 -2006Q2
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In addition to higher income and real purchasiaoger, the other factor that plays
an important role in determining the evolution gfiaultural household loans is interest
rate. Figure 6 plots (quarterly average) referentest rates of BAAC and commercial
banks from 1994 to 2006 By historical standards, the levels of theseresfee rates,
both in nominal and in real terms, during the et years have been relatively low. On
a negative side, low interest rates mean more deéroamew loans, which may be bad
for future debt sustainability if the borrowers miat realize that interest rates will

eventually go up and borrow beyond capacity. @ositive side, however, low interest

8 A composite index of crops, livestock, fishery darkstry prices.

® BAAC started using Minimum Lending Rate (MLR) ageference rate for its client farmers and
agricultural cooperatives in August 1999 and svéttto Minimum Retail Rate (MRR) for client farmemns
April 2004 (MLR remains the reference rate for egitural cooperatives). A major criterion for cusier
rating is the loan repayment record. New borroveeesassigned the lowest rating and have to pay
MRR+3%. Prior to the adoption of MLR, BAAC did naite its borrowers. Loans to farmers were
charged according to amount, maturity, and purpose.



rates have helped households with debt servicdgrsbto remain afloat which in turn

also aided the restructuring of BAAC's loan book.

Figure 6 Reference lending rates of BAAC and commerciakban
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To summarize, the evidence in this section indg#at the surge in BAAC credit
has not caused a problem for either the BAAC obaisowers. At least on the surface,
BAAC appears financially healthy (thanks partlycammitted government suppdfis
And while it is true that agricultural householdsancarry much more debt than at any
time in the past, they seem to also have highditiabito service the increased stock of
debt.

3. An empirical model of agricultural household loas in arrears

This section presents an estimated model of loaagears of Thai agricultural
households. The section draws from the recent WwgtRinaldi and Sanchis-Arellano
(2006) who study household debt sustainability sample of euro area countries. The
theoretical set-up of their model which we alsogidre is a life-cycle modglwith a

default option developed by Lawrence (1995). is tthass of model, the probability of

1%n addition to government compensation from theiired losses from the debt suspension projectjtabo
10 percent of BAAC's total loans are in the formadns to government-secured loan projects. %200
the Ministry of Finance also recapitalized BAAC %ae bonds worth Bt7.2b and placed Bt500m
additional shares to lower BAAC’s cost of funds.

1 Ariyapruchya, Chucherd, and Thaicharoen (2003) fivat the life cycle hypothesis captures well
Thailand’s household debt profiles found in the NS@vey.
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default, which we associate in this paper withdhance of falling into arrears, can be
derived as a function of the amount of the loarrdwwed, income net of other expenses,
wealth, the borrowing rate, and the state of ttimemy. The probability of a borrower
falling into arrears increases with the stock dftdéhe borrowing rate, and the bad state
of the economy, but decreases with net income,tiveahd the good state of the

economy.
3.1 The data

Our data set runs from 1994 Q1 to 2006 Q1, congisif 49 quarterly
observations. The choice of the starting datectkd by the availability of quarterly
BAAC loan data which we take as representativeta tagricultural household debt.

The data set contains eight variables: (1) the @tagricultural household arrears
to total agricultural household loans, (2) the statk of agricultural household debt, (3)
the index of agricultural household debt to farmoime, (4) real farm income, (5) real
farm price, (6) agricultural terms of trade, (7alreeference borrowing rates of
agricultural household loans, and (8) real GDP péqlix A provides the description of
each variable

These variables are based on the implicationseafrétical model: The ratio of
loans in arrears is intended to be a proxy of tiobability of default. Real farm income,
real farm price and the agricultural terms of tratieee slightly different measures of
agricultural households’ real purchasing power jiat@nded to capture income net of
other expenses. The state of the economy is pidgigeal GDP. The interpretation of
the rest of the variables is straightforward.

Notably missing from the list is a wealth variabl@onventional wealth proxies --
the stock market capitalization, bond holdings,abgregate money stock, and the house
price index, bear little connection to Thai agriathl households who live and work
predominantly in the rural area.

The construction of the ratio of loans in arreard the reference borrowing rate
series rests on interpolation and extrapolaticspeetively. Historical figures of BAAC’s
loans in arrears are at the end of BAAC fiscal yedy. Only from 2005 Q1 did BAAC
make available (upon request) quarterly figurethefbank’s loans in arrears. To fill in

values of intra-fiscal-year ratios of BAAC’s loammsarrears to total loans, we make a

12 Notably missing from the list is a wealth variabl@onventional wealth proxies, the stock market
capitalization, bond holdings, the aggregate mategk, and the house price index, bear little cotioe
to Thai agricultural households who live predomihaim rural areas.

11



strong assumption that past ratios of loans iraasréollow the same pattern of
movements as those from 2005 Q1 to 2006 Q1, whebhtained from BAAC's internal
database. Nevertheless, given the annual natBAAC loan repayment, such
interpolation should roughly approximate the actnftb-fiscal-year ratios except perhaps
during 1997 and 1998 when the 1997 crisis ledslma down in BAAC'’s credit growth
and sharp increases in the amount of loans inratrea

The other series that we do not have a full timmeses the reference borrowing
rate. As mentioned in previous section, BAAC ostiyrted using a reference rate in
1998. To extend the series backward, we assuraasdant markup on top of
commercial banks’ MLRs. The time path of BAAC’soged interest rates prior to the
adoption of MLR as a reference rate (not shownyests that this assumption is not too
unreasonable, for those rates appeared to moeekstep with commercial bank MLRs.
To get real reference lending rates, we deflatetiminal interest rate series by four-

guarter-ahead annual CPI inflation.

Table 1 Contemporaneous and lead correlations of potestalanatory variables with

the ratio of loans in arrears

Correlation with
Variable _ _
Loans in arrears | Loans in arrears.;

Loans in arrears 100% 95%
Real debt stock 18% 18%
Debt-to-farm-income ratio 67% 63%
Agricultural terms of trade -62% -57%
Real farm income -29% -30%
Real farm price -58% -56%
Real interest rate 26% 36%
Headline inflation rate -65% -53%
Real GDP -25% -34%

Table 1 shows how each variable in the data setledes with the ratios of
agricultural household loans in arrears in the santethe following quarters. A priori,
all of these variables are our potential explanatariables for the movements of the
ratio of agricultural household loans in arredsste that lagged ratio of loans in arrears
is also one of the potential explanatory variablésough it does not show up in the

theoretical model. There are strong reasons fevwethat current ratios of loans in

12



arrears are influenced by past ratios. Firstctireent stock of arrears is the accumulated
amount of arrears originated in previous perio@ds ktave not been taken out of the
bank’s balance sheet. Second, the current rafmaof in arrears generally affects
financial institutions’ lending policy which in taraffects the behavior of the ratio of
loans in arrears in the future.

The signs of all correlation coefficients conforonaur prior. The ratio of loans in
arrears is positively related to the ratio of loanarrears in the previous period, the
present and lagged values of real debt, debt-to-facome ratio, and the real interest
rate, but is negatively related to the presentlagded values of the agricultural terms of

trade, real farm income, real farm price, and &2P.

3.2 Econometric results

The high value of the correlation coefficient beem the current and the past
ratios of loans in arrears suggests that the arimaly be nonstationary and that ordinary
least-squares estimation may result in spuriousessgon (Phillips, 1986). To attest this
possibility, we run an Augmented Dickey-Fuller (ACtEst on the ratio of BAAC's loans
in arrears. The ADF test statistic indeed failsgject the null hypothesis that the ratio of
loans in arrears is a unit root.

There are several econometric estimation procedigsigned to deal with the
unit root problem. In this paper, we follow Riniadshd Sanchis-Arellano (2006) in using
an error correction model (ECM) specification. Tse of ECM is also in line with other
other work on debt in arrears, see for examplesiddd995) and Whitney et al. (2004).

One advantage of the ECM specification is thatldws the estimation of both
short-term and loan-run effects of explanatory tsages variables. In the approach
pioneered by Engle and Granger (1987), a long-quiibrium relationship
(cointegrating regression) is first fit to the l&vef the variables. In the second step of
the two-step procedure, the calculated residuata the cointegrating regression are used
as an additional explanatory variable in the shamtequation, hence the name error
correction model. In both steps, ordinary leastasgs (OLS) estimation is employed.

The assumption that is necessary to yield meanimegtimates of the ECM is the
existence of cointegrating relationship in the leag regression. In other words, not
only do we need each variable in the long-run eqndb be nonstationary, we also need
the resulting residuals to be 1(0). To ensuresigicability of our econometric model,

13



we perform both the Phillips-Perron and the ADR taseach variable and the residuals
of the long-run regression equatibn

It turns out that we cannot reject the null hygsik of unit root for any of our
variables. Of the three measures of agricultuoalieholds’ real purchasing power, real
farm price best helps explain the behavior of #t@rof agricultural household loans in
arrears. The other two measures, real farm incmdehe agricultural terms of trade,
either fail to form cointegrating relationship witie ratio of loans in arrears and the rest
of the variables in the long-run regression or leaserially correlated errors in the short-

run dynamic equation.

Estimated error correction model of the ratio ai@dtural household loans in arrears

Aln(loans in arrears ratlo = 0.439AIn(debt to incomg) + 1.040%X-q 3 (real reference ratg
(1.97)* (3.63)***

-0.007A(real farm pricg;) - 0.262*ecm;
(_4.10)*** (_3.27)***

Adjusted B = 0.50 S.E. of regression = 0.067 Breusch-Ggdfid(2) : 1.3 (0.29)

ecm = In(loans in arrears rat)o (O.802*In(rea| deh} + 0.981% -3 (real reference ratg
(9.78) (5.69)

- 0.528*In(real GDP) - 0.013*real farm prike
(-10.81) (-8.83)

Adjusted B = 0.81

Note  Number of observation = 46 after adjustment@{ — 2006Q1)
t-statistics are in parenteses.
*xx % * denote significance at 1%, 5%, and 10%gspectively.

Let’s first look at the long-run estimation resufthe second equation in the
panel). In line with earlier work on householdeams, we also report the values of t-
statistics of the estimated coefficients of thegloan regression. The readers should be
aware however that although the OLS estimateseofatiig-run equation are consistént
they are in general not normally distributed. fefeces based on t-statistics can be
misleading whether or not these statistics are cheatpusing heteroskedastic and
autocorrelation consistent standard errors (StodkVdatson, 2003). In fact, it is a
common practice that for a long-run regressioneteddid, we only need coefficients of

3 The ADF test on residuals from the estimated lnngequation is known as the Engle-Granger ADF test
(EG-ADF). The critical values of the EG-ADF test darger than a normal ADF test and vary posiivel
with the number of cointegrating variables. SeeKklanon (1991).

4 To be more precise, OLS estmates in this cassugrerconsistent.
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explanatory variables to be of an expected signtl@@ssociated residuals to be
stationary.

The interpretation of the long-run equation isal®ws. Both the level of real
debt and the sum of the real reference rates hpesitive effect on the ratio of loans in
arrears. A one-percent increase in the stockadfdebt leads to about a 0.8- percent
increase in the ratio of BAAC’s loans in arrearsha long run (e.qg., if the current level
of BAAC’s loans in arrears ratio is 5%, a one-patagacrease in the stock of real debt
will result in a long-run loans in arrears ratioso# 5*0.008 = 5.04%)

Notice that real reference rate enters as a ysartyinstead of a single rate.
Separately, their explanatory power is very lovhisTis due to the fact that BAAC’s
loans are repaid annually with the required intgpayment accumulating according to
four preceding quarterly rates. In the long runna-hundred basis point increase in the
sum of the real reference borrowing rate raisesahe of BAAC'’s loans in arrears by
about one percentage (e.g., from 5% to 5 + 5*0R.05%).

The other two variables in the long-run equatimnlag of real GDP and real farm
price, both of which enter with a negative coeéidi In the long run, a one-percent
increase in real GDP lowers the ratio of BAAC’srean arrears by 0.528 percent (e.qg.,
from 5% to 5 -5*0.00528 = 4.97%) while a one-pantrease in the real farm price index
lowers the ratio of BAAC's loans in arrears by pedcent (e.g., from 5% to 5 -5*0.013 =
4.94%).

The variables in the short-run dynamic equatibe {irst equation in the panel)
are first differences of the log of the index ofiegltural debt to farm income, the sum of
the real reference borrowing rates, and real faioe@nd the ecm term. Quarterly
growth in the ratio of agricultural loans in arre&aries positively with quarterly growth
of the debt-to-farm-income ratio and the sum ofrtgrly changes in real borrowing rates,
but varies negatively with quarterly changes inl faan price. The time subscript of the
ECM term reflects the annual schedule of BAAC logmayment.

The presence of the ratio of debt to farm incoaygures partially the effect of
unpredictable climate changes and natural disastetfs as storms, floods, drought, and

epidemics, which are a staple of the agricultueat@. Negative supply shocks that
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lower farm income increase the debt-to-farm-incoaim®, raising the probability of
agricultural households falling into arrears.

Overall, the estimated model fits reasonably @eien the shortcomings of data.
We can use the model to explain both the increadieei ratio of loans in arrears after the
crisis and its recent decline. The main culptsthe former are the rise in the real
interest rates and the collapse in real GDP (wproxy domestic demand) while the
main culprits for the latter have been rising faamhn price and real GDP and low interest
rates.

One way to improve the fit of the model is to fe@an loans to farmers only. The
BAAC loan figures that we employ in our analysislude as well loans to agricultural
cooperatives, farmer associations, government-eddoan projects, Village Fund
accounts, discounted bills, and other miscellan&euss, all of which are likely to
respond differently to the explanatory variables.

Working with loans to farmers instead of totaliealso has another advantage.
From the point of view of BAAC management, ratib$asmer loans in arrears are the
most relevant to the risk profile of the bank. 3éare the bulk of BAAC loans (a little
above 80%). The second largest component (ab8atafBAAC's total loans), loans to

government-secured loan projects, are virtually-fise.
3.3 Applications

The econometric results confirm our conjectur8éction 2 that recent
developments in the agricultural sector have belemoa to agricultural household debt
sustainability. With farm income rising faster th&we stock of debt and real borrowing
rates falling, agricultural households’ debt seawiapacity has increased, lowering their
probability of falling into arrears. Meanwhilesimg real purchasing power of
agricultural households means these householdsrhaketo spend as their disposal. All
of these developments have more than offset tleetedf the increased stock of debt and
lowered agricultural households’ probability ofliiady into arrears and made lenders like
BAAC less vulnerable to future shocks.

The short-term outlook going forward likely remasupportive to agricultural

household debt situation. Recent data indicateBAAC credit growth has begun to

15 We would like to note that BAAC typically insties policies such as grace period for loan repayment
with lost interest compensated by the governmehetp farmers who experience output losses dueeto t
occurrence of natural disasters. Such policyfectfdampens the impact of natural disasters on
agricultural household loans in arrears.
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stall, which given positive inflation rates meahattthe stock of real debt is poised to fall.
Furthermore, with both farm price and farm incompexted to continue rising, albeit at
slower rates, the ratio of agricultural debt tarfancome will likely fall further. The only
negative factor in the immediate horizon is the msthe real borrowing rate.
Nevertheless, because interests on BAAC's loanpateannually, the impact of rising
real interest rates on BAAC'’s loans in arrears wat be fully felt until the middle of next
year. In fact, our model predicts that BAAC’s ostiof loans in arrears at the end of fiscal
year 2006 (March 2007) will be below 5% (see algufe 8 near the end of this
subsection).

Yet the rosy short-term outlook is not time fongq@acency. Several observers
have cautioned that the upward trend in real fangepvill sooner or later reverse its
course. Mean reversion, agricultural price cyalej a slowdown of the world economy
are among the cited reasons behind future fakkah flarm price. If such prediction turns
out to be true, the tide will turn against agriawdtl households’ capacity to service their
debt.

One way to assess the impact of a fall in farmagxan agricultural household debt
sustainability is to conduct a stress testing agercOriginally developed as a risk
management tool for financial institutions, streessging is a generic term describing
various techniques used by these institutions tasu@ potential losses of their portfolios
or business units as a result of a shift in rigkdes (exchange rates, interest rates, equity
prices, or in our case, property prices, etc.)oddty speaking, stress testing can be
divided into two types on the basis of the numbdersi factors involved (BIS, 2001). A
sensitivity stress test involves a move in a simigle factor while a scenario stress test
concerns simultaneous moves in a number of rigofac Stress testing differs from
conventional sensitivity and scenario analysesa it only deals with exceptional but
plausible (tail-end) events.

Stress testing the vulnerability of financial ingions has now become a key
element of macroprudential analysis. A numberesitial banks and financial regulators
around the world routinely use stress tests to tapand anticipate potential
vulnerabilities in their financial system. The IMAinancial Sector Assessment Program
(FSAP) requires, with varying degrees of complexstyess testing of financial
institutions’s resilience to macroeconomic shockgsamples of stress tests used by
regulators include Frayland and Larsen (Norges Bao&2), Hoggarth and Whitley
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(Bank of England, 2003), Esho (APRA, 2003), and ¢femasai, Nakornthab , and
Piamchol (Bank Of Thailand, 2004).

A realistic stress testing exercise requires addactor model that links elements
of expected loss (the probability of default and libss given default) to relevant risk
factors. In the absence of detailed loss datépfacodels of nonperforming loans/loans
in arrears are still nonetheless useful. We belibat the model we have developed in
this paper can serve such a purpose.

Looking at the historical behavior of real farnicp; an exceptional but plausible
scenario would be a one-year 20% fall in real farioe similar to the one that happened
between 1998 and 1999 (see figure 5).

Figure 8 trace out the dynamic forecasts of thie it BAAC's loans in arrears
from 2006 Q2 to 2008 Q2 under two different scesgrin both scenarios, the real stock
of debt and the real reference rate is assumezhtain at the actual 2006 Q2 levels and
real GDP from 2006 Q3 onward is assumed to groanatnnual rate of 5%. The
difference between the two scenarios lies on tearaption of future farm price. In the
baseline scenario, both real farm price and thé-tbefarm-income ratio are assumed to
stay at their 2006 Q2 levels. In the “stress” secin real farm price is assumed to drop
linearly by a total 20% between 2006 Q3 and 200 A@Bremain unchanged thereafter.
Because the decline in real farm price indirectiges the debt-to-farm-income ratio, we
assume the latter to rise by 25% from 2006 Q3 @/202 before stabilizing. Feeding
these assumptions into our model results in the GABAAC’s loans in arrears of nearly
9% in 2008 Q2.

Figure 8 Dynamic forecasts of BAAC’s loans in arrears rgti®006 Q2- 2008 Q2
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How detrimental would such an increase in loareriaars be to agricultural
households and BAAC requires knowledge of agricalthouseholds’ financial
statements and those of BAAC, respectively. Cotwdga full stress test is beyond the
scope of this paper however. Thus we simply oathow to proceed from here.

If one wants to know the impact of a fall in fapmce on agricultural households,
one would need to construct pro forma balance sirektncome statement of a
representative agricultural household. Informabaragricultural households’ balance
sheets will be available in the 2006 NSO survew diate for release in 2007. The
hypothetical income statement of agricultural htwades on the other hand can be
constructed with a knowledge of farm and non-fanoome and expenses of these
households.

To see whether BAAC can withstand the rise inrdti® of loans in arrears
following the shock in real farm price is perhapsier. BAAC's financial statements are
already available in its annual report so one dam¢dhave to make many assumptions
regarding certain information. One can then prdadeng the line of Karnchanasai,
Nakornthab, and Piamchol (2004) who assessed thacinof a hypothetical fall in house

price on capital positions of Thai commercial banks

4. Conclusions

The rise in household debt in recent years hasdatyebrows of many observers.
This paper finds that, despite substantial increaséhe stock of debt per agricultural
household, Thailand’s agricultural household débsion as of 2006 Q2 was at its best
in the past twelve years. The ratio of agricultgradit to agricultural GDP, the index of
BAAC credit to farm income, and the ratio of BAAQtsans in arrears were at their
lowest levels since the start of our study perrod994Q1, thanks to buoyant farm prices
and the low interest rate environment.

Yet we do not think that policymakers should bmptacent, for there are several
caveats in order. First, BAAC's definition of laam arrears understates the risk profile
of the bank. Second, with respect to agricultbmlseholds, agricultural credit from
BAAC and commercial banks is only a part, thougtoearwhelming major one, of total
agricultural household debt. Third, despite receprovements, agricultural households
still bear a higher debt burden than an averagedimid. Fourth, as we have seen from

the empirical model, agricultural household loanarirears are highly dependent on farm
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price. A dramatic fall in farm price will again fthe agricultural debt situation under a
severe pressure.

The good news is that, according to the BOT irgkforecast and the IMF’s
world commodity price projections, the chance dfamatic fall in farm price in an
immediate horizon is remote. Thus, the next coyples represent an opportunity to
strengthen Thailand’s agricultural household dektanability. For BAAC, the priority
should be to make the definition of loans in arsaaflective of actual risks. In addition,
an effective risk management platform will be calito BAAC’s long-run financial
viability. In this respect, we commend BAAC's ratstrengthening up of the bank’s
risk management capabilities and urge the banleép lon its progress on this front. As
for a broader set of policies, agricultural houseltzbt situation, particularly agricultural
households’ debt service capacity, should be gjasehnitored. To smooth fluctuations
in farm income, the government should concentratmeasures like water resource
management and crop diversification and may alstt teaconsider crop insurance
and/or index-based weather insurance schemes thtredirect market intervention.
Finally, the results in this paper suggest prommaboff-farm work to reduce agricultural
households’ dependence on farm price. All of thresasures will not eliminate the risk
of agricultural households falling into arrearst their adoption will go a long way

towards reducing it.
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Appendix A Data description and sources

Variable

Description

Agricultural household loans
in arrears ratio

BAAC's total loans in arrears divided by BAAC’s
total loans

Real agricultural debt

BAAC's total loans deflatedheadline CPI

The index of agricultural deb
to farm income

BAAC's total loans divided by four-quarter moving
average of the farm income index in the same
guarter, rebased to 1995=100

Real farm income

The farm income index deflatedhésdline CPI

Real farm price

The (combined) farm price indeXatetl by
headline CPI

Agricultural terms of trade

Agricultural GDP ddfia divided by nonagricultura
GDP deflator multiplied by 100

Real borrowing rates

Nominal reference rates thflay four-quarter
ahead headline inflation

Real GDP

Official real GDP figures

All data except for BAAC's loans in arrears anderehce rates (BAAC annual reports)
and national income account data (NESDB) are tédoen the Bank of Thailand’s

website.
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