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Collateral and Lending to Rural Households
in Emerging Markets

by Lukas Menkhoff, Doris Neuberger and Ornsiri Rungruxsirivorn

Abstract

This paper examines the role of collateral in the rural credit market of an emerging country.
The need for collateral is expected to be high but rural households usually lack adequate assets
to pledge as collateral. How is this puzzle solved? Using data from Thailand, we find that
indeed most loans are provided without any tangible assets as collateral. Lenders can enforce
collateral-free loans through third party guarantees and borrower-lender relationships, but also
through reducing loan size, reducing duration or increasing the interest rate. There is no

significant impact of borrowers’ wealth and default risk on the use of collateral.
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Collateral and Lending to Rural Households
in Emerging Markets

1 Introduction

Collateral is a regular ingredient of risky lending. It serves to limit potential losses for
lenders and serves as an incentive mechanism and commitment signal for borrowers. Because
of these functions it plays an important role in loan markets. Accordingly collateral is part of
many if not most (business) loan contracts in mature markets (Steijvers and Voordeckers,
2009). Due to opaque information and weak enforcement, the request for collateral is expected
to be even higher in less developed markets (Hainz, 2003, Menkhoff et al., 2006). This high
importance of collateral results into a problem for rural households in emerging markets as
they are relatively poor: collateral requirements are expected to be particularly high for this
group but their ability to provide collateral is comparatively low. How do borrowers and
lenders get along with this problem?

In principle, there may be two possibilities: first, collateral requirements are similar to
requirements in mature markets so that poor households who lack adequate assets to pledge as
collateral will be credit-rationed; second, conventional collateral is not necessary and lenders
can issue some credit without collateral. In the latter case, the follow-up question is then how
can a lender enforce a collateral-free loan? Is it third party guarantees, pledged savings, other
contractual features, close relationships or interpersonal trust that serve as collateral
substitutes? As limited access to finance is constraining growth and welfare (Beck and
Demirgii¢-Kunt, 2008, 2008a) it seems important to learn about possible credit rationing
induced by missing collateral and ways to overcome the threatening lack of collateral.

Despite the obvious relevance of lacking collateral for a very large share of the
population in emerging countries, there is not much evidence available. Earlier studies
documenting the use of collateral concentrate on mature markets. Studies on developing
countries, however, are often narrow in their coverage, either with respect to target group,
financial institutions or their information about borrowers and lending terms. In order to
provide comprehensive evidence we have conducted a household survey in Northeastern
Thailand in 2007. This survey covers 2,186 rural households from which we receive
information about household, demographic and in particular financial details. The three

provinces of our sample are selected in order to differ in economic conditions. Moreover,



Thailand’s rural areas are served by various financial institutions (see Kaboski and Townsend,
2005, Siamwalla et al., 1990). All this provides welcome depth and diversity to our data set.

This data allows to empirically analyzing the above introduced ‘“collateral puzzle” in
emerging markets: first, we lay foundations by documenting the importance of collateral and,
second, we analyze the determinants of collateral. Regarding the importance of collateral we
find that only about 15% of the 1,671 loans in our sample are secured by various forms of
collateral. Although there is some variation across household groups, this share is consistently
small throughout. For example, “high” income households pledge collateral in 17.3% of cases,
whereas low income households do this in 14.5% of cases. However, there are other marked
differences as production loans are more often collateralized than consumption loans, with 15-
25% versus 10%. Compared to the little reliance on collateral, the share of credit-constrained
households is surprisingly low with 11%. This combined incidence of little use of collateral
and small share of credit-constrained households indicates that lenders rely on other means of
enforcing their interests beyond the reliance on collateral.

The consideration of these other means of enforcement is necessary for fully
understanding the role of collateral and their consideration is possible due to the survey’s
construction. We do indeed find that collateral is significantly less often required if there is
either a third party guarantee or a case of relationship lending. This finding seems to fit into
recent literature emphasizing the importance of guarantees and relationship lending in less
developed markets which are both means to overcome information and incentive problems.
The use of collateral is also related to other loan terms where collateral obviously serves to
reduce the lender’s risk: more collateral is required for larger loans, for longer loan duration
and for lower interest rates. This finding is also largely in line with earlier literature (see
Section 2). As a third group of determinants we investigate household characteristics and
possible default risk with little success. It is only better education that is related to less
collateral requirements.

We are not aware that there is an earlier study on emerging markets where all these
determinants of the use of collateral were considered within a unified approach. Closest in
coverage is Ono and Uesugi (2009) for small firms in Japan where, however, collateral is very
widely used and thus plays another role than in our case. Usually, studies rely on a subset of
determinants, i.e. guarantees, relationship, loan term and household characteristics. Our study
shows, however, that all of these groups of determinants are important in analyzing the use of

collateral and thus should not be missed in empirical work.



The paper is organized in four more sections. Section 2 provides an overview of the
theoretical and empirical literature which shapes expectations to be examined. Section 3
informs about the data used in this study and the characteristics of borrowers and lenders in
the rural areas. In Section 4 we examine the use of collateral in the rural credit markets by
descriptive statistics. The hypotheses on the determinants of collateral are tested by

multivariate analyses in Section 5. Section 6 concludes.

2 Literature review

Our literature review aims for preparing expectations on the use of collateral in rural
lending in emerging markets. We are thus selective in coverage. Section 2.1 addresses
theoretical literature in order to derive hypotheses of interest, whereas Section 2.2 deals with

respective empirical work in order to identify gaps in research.

2.1 Theoretical literature

The use of collateral has been mostly explained by theories of asymmetric information
which show that collateralization reduces adverse selection and moral hazard. Collateralization
thus serves as a means to reduce credit rationing (review in Coco, 2000). First, it induces a
borrower to reveal his or her default risk, acting as a signaling device (Bester, 1985, Besanko
and Thakor, 1987). Second, it provides the borrower with an incentive to exert effort and
reveal truthfully the state of his project after having obtained the loan (Bester, 1987, 1994).
Both arguments apply above all to outside collateral, where the lender has right of access to
personal assets outside the firm.! The potential loss of personal assets makes a signal more
credible and improves the incentive to repay the loan. By contrast, inside collateral, where
assets inside the firm are pledged as collateral, serves to reduce conflicts of interest between
multiple lenders by providing a priority of debt claims. If the borrower lacks inside and
outside collateral, loans may be secured by third party guarantees. They help to reduce the
lender’s potential loss, but do not solve the moral hazard problem. If the third party is better
able to monitor and control the borrower’s actions than the lender is, the use of third party
guarantees has some economic advantage. Accordingly, these so-called borrower-based

theories (Jiménez et al., 2008) predict that the use of collateral varies across loans according to

" A personal guarantee represents a more general claim on personal wealth and places fewer
restrictions on the guarantee’s use of this wealth than the pledge of a specific personal asset (Avery et
al. 1998, p.1026).



the characteristics of borrowers, loans, and bank-borrower relationships, which affect
information asymmetries between both parties about the credit risk of the loan.

Further theories on the use of collateral reach beyond our objective. First, lender-based
theories postulate that collateral serves to increase the lender’s profit or expected return
(Binswanger, 1982). Profits may increase due to a bank’s market power (Hainz, 2003) or due
its information advantage over distant lenders in evaluating credit risk (Inderst and Mueller,
2007). As we do not observe local banking market structures, we do not directly test lender-
based theories. Second, there are theories predicting the use of collateral due to legal variables
and the efficiency of the legal system (La Porta et al., 1998). These theories require cross-
country data and are thus also beyond our objective. Third, following the lazy bank hypothesis
(Manove et al., 2001), high collateralization weakens the bank’s incentive to evaluate the
profitability of an investment project. Testing this theory requires time-series data which we
do not have.

Collateral may be substituted by other mechanisms to reduce credit risk and
informational asymmetry, such as strength of the lending relationship, loan maturity, loan size
and covenants. The role of relationship strength in reducing problems of asymmetric
information has been extensively discussed in the literature (for an overview see Boot, 2000).
The more recent discussion focuses on differences between relationship lending and asset-
based lending as two alternative lending technologies (Berger and Udell, 2006). Relationship
lending relies on soft or private information about borrower risk obtained through a close
bank-borrower relationship and involves the use of outside collateral. In contrast, asset-based
lending, being more transactions oriented relies on hard or public information and uses the
assets inside the firm as collateral (Brick and Palia, 2009).

As exactly such hard or public information is rare in rural areas of emerging markets,
one expects that relationship lending with its preferred reliance on outside collateral is wide-
spread. It follows that the discussion based on different consequences derived from the use of
inside collateral (see Longhofer and Santos, 2000) versus outside collateral (see Boot and
Thakor, 1994) is less relevant for our case. Potentially very relevant for the situation of an
emerging country is, however, the proprietary information gained by the relationship lender.
This information increases its ex post bargaining power to the detriment of the borrower
(Sharpe, 1990, Rajan, 1992). Because the borrower is locked-in, collateral requirements may
be positively related to the intensity of the lending relationship. Thus, collateral is the result of
holdup. At the same time, it causes hold-up: since an asset can be pledged only once, and is

costly to evaluate, switching to other banks would involve high costs.



Among loan terns, charging a higher interest rate is a standard measure to prepare
against asymmetric information. Loan duration is another means to reduce asymmetric
information problems. Shorter loan durations provide additional information and reduce the
moral hazard problem. The shorter the loan duration the lower is the opportunity and incentive
for the borrower to switch from low-risk to high-risk projects (so-called asset substitution
problem). Short-term loans may also reduce the adverse selection problem by serving as
signaling instruments. Thus, short-term loans and collateral are substitutes and loan duration is
expected to be positively related to the use of collateral (Ortiz and Penas, 2008, Steijvers and
Voordeckers, 2009).

Similarly, moral hazard can be reduced by reducing the loan volume, since a larger loan
amount tends to increase the incentive for default. Larger loans tend to be riskier than smaller
loans, since they increase firm leverage and thus default probability (Steijvers and
Voordeckers, 2009). Moreover, the contracting costs of collateralization may be too high for
small loans. Therefore, the use of collateral is expected to increase with loan size.

The literature has discussed further loan terms which, however, do not apply to our case
of rural households. First, restrictive covenants are a contractual device to reduce moral hazard
and adverse selection and may therefore be a substitute to collateral (for an overview see
Steijvers and Voordeckers, 2009). However, they generally cannot be imposed on small
businesses that do not have audited financial statements (Ortiz and Penas, 2008). Second, it
has been argued that small and young firms tend be more opaque than larger and older firms,
because potential lenders have less information on their investment opportunities or
managerial capabilities. Third, the legal form may affect the use of collateral, as for example
credit risk tends to be higher in corporations than in unincorporated firms, which makes
outside collateral particularly necessary there. Fourth, the use of collateral may depend on the
type of loan sought. If there is a nonspecific credit use as in the case of a credit line, it may be
more often secured by personal commitments than is the case of specific investments in
machinery (Avery et al., 1998, Chakraborty and Hu, 2006). However, all these distinctions do
not apply to our case of rural households.

In summary, lender-based theories on the use of collateral predict that borrower
characteristics, loan terms and relationship will play a role. In the case of household loans,
borrower characteristics affecting credit risk and information opacity are determined by
demographic and socio-economic household variables. Loan terms should have the above

derived effects. Regarding relationship or guarantees we expect some empirical relevance as



the costs of evaluating and utilizing inside collateral may be prohibitively high in the case of

very small loans in underdeveloped markets.

2.2 Empirical literature

The empirical literature is largely in line with theoretical predictions (overview in
Steijvers and Voordeckers, 2009, see also Degryse et al., 2009). Most studies find that
borrower risk positively affects collateralization, with the incidence and degree of collateral
tending to be highest for young and small firms. These findings support the risk reduction and
monitoring role of collateral. Few studies also find evidence for the signaling role of collateral
(Lehmann and Neuberger, 2001, Jiménez et al., 2006). The results about the relation between
collateral and strength of the lending relationship are mixed; in the Japanese market for small
firm lending, for example, collateral is used by related banks as an incentive for monitoring
effort and thus is an alternative to guarantees (Ono and Uesugi, 2009). All studies that
included loan duration found a positive influence on the use of collateral (Steijvers and
Voordeckers, 2009).

The majority of studies focuses on mature US and European markets, while the evidence
about the role of collateral in emerging markets is scarce. In transition countries, collateral
plays a larger role than in developed ones, which might be explained by higher information
asymmetries, a lower liquidation payoff, or lower banking market competition (Hainz, 2003).
Interestingly, small firms in transition countries are less likely to pledge collateral than
medium-sized firms. The important role for collateral is supported by La Porta et al. (2003) for
Mexico and Menkhoff et al. (2006) for Thai commercial banks. As a side-aspect Thai banks’
customers are likely to be locked-in as housebanks demand extra collateral. Recently, Liberti
and Mian (2010) showed for a cross section of small business loans in 15 emerging countries
that the cost of collateral in terms of the collateral amount and the specificity of assets pledged
as collateral decline sharply with financial development. In more developed markets, firms
may pledge a broader range of firm-specific assets as collateral (e.g. inventory instead of non-
firm specific land), because better legal and creditor rights protection enables banks to seize
and liquidate specialized forms of assets more efficiently.

All previously mentioned studies refer to business loans. Complementing this literature
there are studies about microfinance institutions in developing countries, thus covering very
small enterprises and households, i.e. an institutional environment close to our study (Conning
and Udry, 2007, Hermes and Lensink, 2007). It is revealing that these studies do not focus on

collateral but rather on other means, in particular guarantees, to make loans enforceable (e.g.



Besley and Coate, 1995, Fafchamps and Lund, 2003). Guarantees are embedded in the lending
process in various forms, such as group lending where all group members serve as guarantors
or cosigned lending where the specific cosigners serves as guarantors (Bond and Rai, 2008).
Guarantees do not only shield the lender but they may even impact the behavior of the
borrower (Klonner and Rai, 2010).

We learn from the empirical literature regarding the importance of collateral that there
are two counterbalancing effects: collateral requirements are relatively higher in emerging
than in mature markets but they may be very low for small firms and households because of an
outright lack of useable collateral. Regarding collateral determinants, we learn that other
means of enforcement (than collateral) are expected to be important and thus need to be

considered; otherwise loan terns may play a role.

3 Data and description of borrowers and lenders

3.1 Data compilation

The data used in this analysis is based on a household survey conducted in 2007 in three
provinces in the Northeast region of Thailand. The survey is part of the project “Impact of
shocks on the vulnerability to poverty: consequences for development of emerging Southeast
Asian economies” (FOR756), funded by the German Research Foundation (DFG). The
Northeast region is particularly interesting for our study because it is often considered the
poorest region with limited access to formal financial markets and with various types of
informal lenders operating in this area.

A three stage sampling design was used to select the households. Within each of the
three provinces, sub-districts were first randomly selected with probability proportional to
population density. Then within each sub-district, two villages were chosen at random.
Finally, within each village, 10 households are randomly selected. In total, the survey covers
2,186 households from 220 villages in 110 sub-districts of the three provinces. Details on
sample selection of the survey are contained in Hardeweg et al. (2007).

The data set contains detailed information on household characteristics and their
activities profile for the reference period May 2006 to April 2007. Our data set is particularly
rich for financial data, including borrowing, savings, lending, credit denials, loan defaults and

related credit contracts.

3.2 Description of borrowers



Table 1 presents the sample means and standard deviations for some of the selected
variables for different income groups. Households are classified into three income groups: the
low-income, the middle-income and the high—incomez.

There seems to be little difference between the income groups with respect to household
demographic characteristics. The average family size is 3.98 persons or 2.83 in adult
equivalent units®. The level of educational attainment for these households is low, as the
average year of schooling for the head of household is only 5 years. However the proportion of
households with more than secondary education is higher in the high-income group. The
majority of households are farmers in all income groups. Nevertheless formal employment and
non-farm self-employment are more important in the high-income group.

Households with different income levels tend to differ with regard to wealth variables.
Whereas differences between the low-income and the middle-income group are in general not
large, the high-income group, by contrast, differs significantly in income, consumption and
assets. In particular, land ownership, consumption expenditures and assets are almost twice as
much for this group as for the other two groups.

Regarding household borrowings, the data reveals that these households exhibit a high
degree of borrowing, as more than 70 percent of the households have taken some loans during
the reference period. Moreover having multiple loans contracted by one household is not
uncommon, as the average number of loans per household is about 1.5 loans. Significant
differences also occur between the income groups with respect to household borrowing.
Whereas there are no big differences in the number of loans between the three groups, the
amount of loans differs significantly. The high-income households borrow almost twice as
much as the low and middle income households, suggesting that the high-income households
can obtain loans with larger size than the low and middle-income households. When we
consider loan amount relative to household income, we find that the low-income households
have the largest loan-income ratio, and that the loan-income ratio tends to decrease with
household income. As for the interest rate, the high income households pay a much lower

interest rate as compared to the low and middle-income households. The incidences of credit

* A household is classified as low-income if household income per adult equivalent unit falls below the
Northeast poverty line, which is 1,316 Baht/person/month. A household is classified as middle-income
if income is above the poverty line but below twice the poverty line, and as high-income if income is
above twice the poverty line.

* We use the OECD adult equivalence scale which assigns the weight of 1.0 for the first adult member,
0.7 to each additional adult, and 0.5 to each child.
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rationing4 and loan default are low for the three types of households and are not statistically
different. However, poorer households are more likely to face credit denials.

In summary, we find that a large number of rural households have access to the credit
markets and that the poor are not statistically different from the rich in terms of credit
rationing. Both observations seem to be inconsistent with the expectation that the poor who
lack adequate assets will be credit rationed. Later, we shall find that H3 is more consistent
with the data; that is, the large quantity of loans is provided without land or any tangible assets

as collateral, because there are substitutes.

33 Description of lenders

This section gives a brief overview of the financial institutions that operate in the rural
area. The rural credit market in Thailand is characterized by a diverse set of lenders; some are
formal, some are informal and some are considered in between. These lenders have
characteristics that are distinct from one another. Instead of dividing these lenders into two
major categories — the formal and informal sectors, we group these different lenders into seven
categories which are described next. Ranked in descending order of formality, the first is
commercial banks and state owned banks (CB). Commercial banks and state owned banks
have the largest asset size but play a minor role in the rural area. The second is the Bank for
Agriculture and Agricultural Cooperatives (BAAC). BAAC was established in 1966 as a
government owned agricultural development bank. Most of the loans issued by BAAC are for
agricultural production purposes. BAAC normally does not require collateral in the form of
land ownership and tangible assets but rather in the form of guarantor and joint liability.
Among all banks — public and private banks — BAAC has the largest number of branches. The
third is the million village funds (VF). This program was initiated in 2001 following in the
spirit of other microfinance programs. It is also promoted as an attempt to improve access to
credit for the poor. Under this program, a separate fund was established in every village and
the government injected 1 million Baht into each fund. Loan application process is done by the
village fund committee selected by village members. The forth is community-based
organizations including cooperatives, rice banks, buffalo banks, savings and credit groups
(CRED). Typically these cooperatives and credit groups are organized and administered by
local community. The fifth is some policy loans (POLICY) with a narrow focus and at

subsidized lending conditions, mainly the “Student Loan Fund” and the “Poverty Eradication

* Full rationing means that a loan is denied and partial rationing means that a smaller loan is supplied
than requested.
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Scheme”.” The sixth is professional money lenders (ML), including pawnshops and traders.

Finally the seventh is relatives and friends (RELA).

Table 2 describes the lending business of these lending institutions. It is clear that
BAAC and VF are the most important source of credit in rural areas. Based on the survey data,
3,298 loans are made in 2006 - 2007, among which 43 percent are from VF and 23 percent are
from BAAC. In terms of credit volume, BAAC dominates the rural credit markets due to its
larger loan size while VF accounts for 23 percent of the total credit volume. Next in
importance are CRED, ML and RELA. Interestingly, CB and POLICY play relatively smaller
roles in the rural areas, both in terms of number of loans and credit volume.

The variation in loan characteristics across lenders is also remarkable. The formal
financial institutions (CB and BAAC) provide larger loans whereas the more informal
institutions provide loans with smaller size. Among informal lenders, ML provides relatively
larger loans than the others. CB and BAAC tend to provide loans with longer duration than the
others. There are great variations in interest rates within lending institutions and between
lending institutions. Nevertheless some patterns can be derived. The groups of lending
institutions that typically charge low interest rates are POLICY, RELA and VF. We note that
while the average interest rate for RELA is higher than for VF, nearly 70 percent of these
loans are given at zero interest. BAAC and CRED are also relatively “cheap” but more
expensive than VF. Interestingly, the formal and the informal extremes, i.e. CB and ML,
charge comparatively high interest rates.

These lending institutions seem to have their own market niche with respect to the
purpose of borrowing. The more formal lending institutions lend disproportionately for
production whereas the more informal ones lend more for consumption loans. Interestingly,
ML and RELA seem to be used for shock-related borrowing® more than other lending

institutions.

> The student loan fund and the poverty eradication scheme are treated as separate lending institution as
these programs are quite distinct from other institutions in terms of the target groups, the usage of the
loan, and the interest rate charged. The two programs provide 0-1% interest rate loans to households
with income below 15,000 Baht/person/year (approximately US$ 375/person/year). For the poverty
eradication scheme, not all households and villages are eligible for the fund. Only low-income
households (below 15,000 Baht/person/year) living in villages with the proportion of low-income
households higher than 30% are eligible. With regard to the use of loan, the student loan fund provides
loans for education only while the poverty eradication scheme gives loans for production purpose.
They are managed by government offices which also assess eligibility, approve and monitor the loan.

% Shock-related borrowings are loans that are taken to absorb income shocks caused by e.g. unplanned
higher household expenditures, retirement, bad year for household’s business, higher input prices or
investment costs, lower crop prices, bad weather, or illness.
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The lending institutions are also likely to differ with respect to their lending
technologies. We expect that the more formal lending institutions use more asset-based
lending with hard information, while the informal ones, being closer to their customers, rely
on relationship lending with soft information. Whether this can be seen in different collateral

requirements will be examined below.

4 The use of collateral: descriptive statistics

4.1 The incidence and degree of collateral: aggregated view

In our sample, the incidence of collateral is surprisingly low, while the degree of
collateral is high. Only 15% of loans are secured by collateral, but the mean collateral value is
clearly above 100% of the loan volume. The degree of collateralization is much higher than
that observed for business loans in previous studies (for an overview see Menkhoff et al.,
2006). In a sample of loans to small, medium and large firms in Thailand the mean collateral
value as percentage of loan volume was 53%, and in a sample of loans to SMEs in 15
emerging economies it was 54% (Liberti and Mian, 2010). However, collateral values much
above 100% of the loan volume have been reported also by small firms’ in the UK (Cowling,
1999). Thus, the high collateral volume in our sample may be explained by the small size of
the borrowing household-enterprises rather than by the environment of an emerging market.
However, a comparison of reported collateral values may be biased because some samples are
based on bank-internal data (e.g. Liberti and Mian, 2010, Menkhoff et al., 2006), while others
(e.g. Cowling, 1999and the present sample) are based on a survey of borrowers. The
liquidation value of collateral is usually lower for the bank than for the borrower.

In the present sample, the dominating form of securing loans is third-party personal
guarantees, which are pledged in 71% of the loan cases. Thus, although loans to rural
households in Thailand are rarely collateralized by tangible assets, they are unsecured in only
14% of the cases. To examine whether this differs from the incidence of collateral and
guarantees observed in other countries, we need data about collateral and guarantees for
comparable loans to households or microenterprises. However, these are largely missing. To
our knowledge, the only publicly available dataset that indicates whether and how each small
business loan is secured by collateral or guarantees is the US National Survey of Small
Business Finance (NSSBF). It is not well suited for our purpose, because it includes only
nonagricultural firms with fewer than 500 employees and tends to underrepresent smaller and

unincorporated firms (Avery et al., 1998). However, the US Survey of Consumer Finances

7 median number of employees: 16
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(SCF), which includes information on businesses owned by households and underrepresents
larger firms cannot be used for comparison with our data, because information on
collateralized loans is provided only for the firm or household as a whole and not for
individual loans. Therefore, we use information from previous studies based on the NSSBF
survey and other surveys about the incidence of collateral and guarantees at loans to
unincorporated firms, microenterprises, small firms and consumers. Table 3 represents the
results compared with those of the present sample. We find that the incidence of collateral is
lower, but the probability of pledging personal guarantees is clearly higher for rural
households in Thailand than for micro or small enterprises in mature markets. This seems to
be due to a lack of collateral assets or lower costs of using personal guarantees instead.

All in all, we do not find support for the hypothesis that the incidence and degree of
collateral is higher for loans to rural households in Thailand than for loans to micro and small
enterprises in mature markets. To find out possible explanations, we have to take a

disaggregated view.

4.2 The use of collateral: disaggregated views

The use of collateral may depend on the source of loan, household wealth, borrowing
purpose and interest rate. We describe the use of collateral by different lending institutions,
income groups, borrowing purposes and terms of credit contracts in order to draw some

inferences about their relationships.

(a) Collateral by lending institution

The types of assets that are commonly accepted as collateral in the rural credit markets
are land, durable goods, savings, future crop, and gold. We classify the types of collateral into
three groups: land, asset substitutes and no collateral. Table 4 shows the types of collateral
accepted by different lending institutions. We see that all types of lending institutions issue
some loans without any tangible assets as collateral. Even for the formal lending institutions
such as CB and BAAC, nearly 65 percent of their loans is given without collateral®. The
corresponding figures for the informal lenders are between 60 - 98 percent. Not all loans are
collateral-free; in general formal lending institutions rely more on land collateral (about 35

percent of the loans from CB and BAAC) compared with the informal ones. Also, a

¥ State owned banks engage in two types of lending. The first is the typical lending to persons who are
required to provide land collateral or a third party guarantee, usually guarantee from a government
official. The second involves special policy loans which are disbursed via the state owned banks. In the
latter case, collateral requirements may be waived or substituted by a third party guarantee.
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considerable number of loans from CRED (15 percent) and ML (47 percent) are backed by
land or asset substitutes. The exception is RELA which typically requires no collateral. As
informal lenders tend to have stronger relationships with their borrowers, these observations
are consistent with hypothesis H3.4 that collateral is negatively related to the strength of the
lending relationship.

Finally we find that the ratio of the value of collateral to loan size is very high overall.
On average, the value of collateral is more than twice the value of loan. The proportion of
more than fully collateralized loans is in the range of 50 percent to 100 percent. The high
collateral ratio may be resulted from the low marketability of collateral, the difference
between the lender and the borrower valuation of collateral, the restrictive collateral

requirements by lenders, and the indivisibility in collateral.

(b) Collateral by income of household

Table 5 describes the types of collateral for different income groups. Collateral
requirements overall show a small variation across income groups, much less than they did
across lending institutions. There are no dramatic differences between the income groups with
respect to the types of collateral and the collateral to loan ratio. This is partly due to the fact
that many households have multiple loans from multiple sources at the same time. In our data,
we find that several high-income households borrow from the informal lenders like CRED,
ML and RELA. Nevertheless we note that the proportion of loans without any collateral is
slightly higher for the low and the middle-income households compared with the high-income
households. This is quite consistent with the finding that the poor pay higher interest rates than
the rich. In other words, the poor do not have adequate assets to pledge as collateral; having no
collateral security, the lender charges high rates on these loans to increase his interest income

as a buffer against defaults.

(c) Collateral by borrowing purpose

We classify borrowing purposes into three categories: agricultural production, non-
agricultural production and consumption. Table 6 shows the collateral requirements for
different borrowing purposes. We first note that an equal number of loans are given for
agricultural production and consumption whereas non-agricultural production loans account
for 16 percent of total loans. Across all borrowing purposes, we see that a large share of loans
is provided without tangible collateral. We also find that production loans are more likely to

require land collateral, while consumption loans are less likely to require any collateral. This
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may be because production loans are larger and have a longer duration than consumption
loans, so that the expected benefits cover the costs of pledging collateral. However the
collateral to loan amount ratio is, on average, higher for consumption loans than production
loans. This is in line with our expectation that loans with non-specific purposes have to be
secured with more collateral because they are riskier. Other patterns are observed for shock-
related borrowings and normal borrowings; shock-related borrowings are more likely to
require any collateral, especially in the form of other assets, probably because borrowers who
urgently need a loan represent more risky borrowers. Interestingly we find that the ratio of
collateral to loan values is slightly lower for shock-related borrowings. A possible explanation

is that collateral is substituted by or complemented with personal guarantees.

(d) Collateral and loan terms

Table 7 shows the average term of credit contracts secured by different types of
collateral. There seems to be a relationship between the types of collateral and loan terms. We
find that conventional collateral is related to larger loan size, longer duration, and lower
interest rate. With the exception of collateral-free loans, we find an inverse relationship
between the marketability of collateral and interest rates. According to Table 7, the interest
rates are lower on loans secured by land, the most marketable collateral, and higher on loans
secured by asset substitutes. We also look at loan requirements, in particular, whether the
borrower is a member of the lending institution and whether a third party guarantee is required
to get a loan. We find that the proportion of members and third party guarantees are higher for
collateral-free loans than loans backed by land or asset substitutes. This may indicate that
guarantees and close bank-borrower relationships are substitutes to collateral (H.3.3 and

H3.5).

5 The use of collateral: regressions
5.1 Baseline results

In this section, we analyze how lenders enforce collateral-free contracts and what factors
affect lenders’ decisions to give loans without any tangible collateral. We use the probit model
to explain the choice between with and without collateral, and the ordered probit model to
explain the choice between land collateral, asset substitutes and no collateral.

In our baseline regression, we exclude the lending institutions VF and POLICY from our
analysis because the collateral policies of these institutions are institutionally fixed, i.e. loans

are secured by third party guarantees. Alternatively we also exclude two more lending
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institutions: CB, since the share of CB in rural credit is very small, and RELA, since relatives
may provide loans based on altruism or trust but not based on economic lending criteria.

The analysis is performed at the loan level because we observe several households
borrowing multiple loans with varying loan terms from different sources. We account for the
sampling design in our analysis to get the precise estimates. Thus we incorporate the effect of
stratification, clustering and sampling weights when computing the variance, standard error,
and confidence intervals.

In all regressions, we control for loan term variables, household characteristics, default
risk and borrower-lender relationship. Loan term variables comprise loan size, duration,
interest rate, borrowing purpose, and whether a third party guarantee is required to obtain a
loan.

Household characteristics include the gender of the household head, the age of the
household head, number of household members (measured in terms of equivalence scale),
number of children, years of education of the household head, household income (measured
per number of adult equivalence), and the amount of savings in the corresponding lending
institution.

Default risk is proxied by the value of loan defaults to total outstanding loans, the value
of late repayments to total loans and the value of loans to assets. We proxy the borrower-
lender relationship by three variables: whether the borrower is a member of the lending
institution (‘membership status’), whether the borrower has previously borrowed from the
lender, and the number of lenders a borrower engages with to capture the exclusivity of the
relationship. Finally a set of lender dummies is also included.

Results for the probit and ordered probit estimations are reported in Table 8 and Table 9

respectively. Column (1) of the table displays the results for the whole sample (CB, BAAC,
CRED, ML, RELA); column (2) for excluding CB; and column (3) for excluding CB and
RELA. Since the results are qualitatively the same, we do not discuss them separately.

Our regressions display interesting results with respect to the terms of credit contracts.
Loan size and loan duration are positively related to both the incidence and the degree of
collateral. This finding is consistent with previous studies (e.g. Degryse and Van Cayseele,
2000, Voordeckers and Steijvers, 2006). Thus, the use of collateral in loans to rural
households may be low, because the loans are of small size and short duration.

We find that the provision of collateral is negatively related to the interest rate, that is
conventional collateral is required for a loan with a low interest rate. This finding is consistent

with the function of collateral in increasing the lender’s expected return (Binswanger, 1982).
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Most of the previous studies do not include the loan rate as independent variable in estimations
of collateral, because it is assumed to be endogenous (for an overview see Lehmann et al.,
2004, Table 2). Studies that take into account the jointness of interest rate and collateral
decisions by simultaneous equation models find that collateral has a significant positive effect
on the interest rate, but that the interest rate does not have any significant effect on the
probability of collateral (Brick and Palia, 2007, Steijvers and Voordeckers, 2009).

Production loans are more likely to require collateral than consumption loans, which
cannot only be explained by larger size or duration. Other explanations are that production
loans involve higher uncertainty of repayment, or that the assets used as collateral are inputs in
the production process, serving as inside collateral to provide priority of debt claims.

Our main interest is in the coefficient of the third party guarantee. The effect is
significantly negative at the 1 percent level, suggesting that a loan guarantee acts as a
collateral substitute and allows a lender in the rural credit market to enforce collateral-free
loans.

We do not find a significant effect of savings on the use of collateral. Thus, savings do
not act as a collateral substitute. A possible explanation is that some lending institutions do not
accept savings (only ML, RELA and POLICY).

In general, the borrower-lender relationship appears to be negatively related to the
incidence and degree of collateral. A very important element seems to be whether a borrower
has ever borrowed from a lender. Having previously borrowed from a lender reduces the
informational opaqueness and therefore the likelihood of pledging collateral. This result is
consistent with most previous studies (e.g. Berger and Udell, 1995, Degryse and Van
Cayseele, 2000, Chakraborty and Hu, 2006, Jiménez et al., 2006, Brick and Palia, 2007,
Steijvers et al., 2008).” Both membership status and number of lenders have expected signs but
are not significant.

Regarding the effect of default risk, we do not find a significant effect of borrower’s
default risk on the use and the degree of collateral. Household wealth and other household
characteristics appear to play no role for the provision of collateral, except the years of
education of the household head, which shows a negative influence. The lack of wealth effect
is not completely surprising. One may argue that household wealth should be positively
related to the provision of collateral as wealthier households have enough assets to pledge as

collateral. However household wealth may indicate lower default risk; thus poorer households

? In contrast, no significant effect of relationship duration on collateral was found for business loans in
Thailand (Menkhoff et al., 2006).
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may be required to pledge more collateral. The two effects may outweigh each other. Another
possible explanation is related to the role of informal lenders. The informal lenders serve to
solve this problem for the poor by giving loans without any collateral requirement but using
informational advantages, social enforcement and collateral substitutes. Thus for the informal
lenders, wealth plays no role in the provision of collateral. Given the prevalence of the
informal lenders in the Thai rural credit markets, the effect of wealth on the provision of
collateral would become less important.

We find considerable differences between lenders with respect to their collateral
requirements. As expected, CRED, ML and RELA are more likely to give loans without any
collateral than BAAC. This is inconsistent with the lender-based theory of collateral (Inderst
and Mueller, 2007)'°, but in line with the hypothesis that the informal lenders have
informational advantages over the formal lenders by closer relationships and therefore do not
need collateral as a substitute. Testing for equality of coefficients on these dummies, we find
that RELA is most likely to offer collateral-free loans, followed by ML, CRED and CB.
Surprisingly our results show that CB requires less collateral than BAAC. This result is
possibly driven by some special policy loans which are disbursed via the state banks. These

policy loans usually require no land or asset substitutes as collateral.

5.2 Robustness tests

This section tackles several possible concerns with the baseline results. The first
robustness test concerns the possible endogeneity problem. There may be an endogeneity
problem as collateral pledging, interest rate charged on a loan, loan size and maturity may be
jointly and endogenously determined, which may bias our results. To take into account the
possible endogeneity of several loan contract features, one needs to use the simultaneous
equation approach with well-identified instrumental variables. However it is difficult to find
such instruments that would not be related to collateral pledging. Alternatively we check the
robustness of our results by estimating the reduced form equations and comparing that the
results when loan rate, loan size and duration are moved into and out of each regression.
Results reported in Table 10 show that the parameter estimates do not differ significantly

between these models, which suggest that endogeneity is not important'".

' Evidence consistent with this theory has been found by Jiménez et al. (2008) for Spanish banks.

' Table 10-12 only report the robustness test using all loans from CB, BAAC, CRED, ML and RELA.
Similar robustness tests are undertaken when excluding loans from CB and RELA and when estimating
by ordered probit model but are not reported here. In summary, parameter estimates do not differ
significantly when dropping the possible endogenous variables from the regressions.
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Second, we evaluate the robustness of our results with respect to the types of loans.
Results from the baseline regression show that production loans are more likely to require
collateral than consumption loans. We are interested in testing whether the effects of other
variables remain unchanged when we split the sample into production and consumption loans,
or whether the main results are largely driven by a particular type of loan. Table 11 reports the
regression results for a sub-sample of production loans (column 1) and consumption loans
(column 2). The estimation results for both sub-samples are in line with the findings when we
use the pooled sample. Most coefficient estimates have the same signs and significance. The
null hypotheses of equal coefficients are rejected at 5 percent level, suggesting that the effects
of other variables do not differ between production and consumption loans.

Our third robustness test concerns the exclusion of the possible interaction effects
between the different tools that may be used as collateral substitutes and the creditworthiness
of the borrower. Inconsistency in empirical results on collateral may be originated from not
incorporating these interaction effects into the estimation (Steijvers and Voordeckers, 2009).
For example, relationship duration may reduce the likelihood of collateral pledging for low
credit quality borrowers but have no significant impact for higher credit quality borrowers. To
test the robustness of our main findings, we add the interaction terms between the different
collateral substitutes and the creditworthiness of the borrower. We proxy for the
creditworthiness of a borrower using the variable DEFAULT, which takes the value of one if a
borrower did not have a loan default or a late repayment, and zero otherwise. Results reported
in Table 12 indicate that the interaction terms are not significant and that the effects of the

critical variables do not change after incorporating the interaction terms.

6 Conclusions

This paper examines the use of collateral in the rural credit markets of emerging
countries, 1.e. this research targets at a large fraction of world-wide population. Collateral is an
important instrument for formal lending institutions. In general, collateral serves to limit
potential losses to the lenders in case of loan defaults and reduces borrowers’ incentives to
default. Due to opaque information and weak enforcement, the incidence of collateral is
expected to be even higher in developing markets. This high importance of collateral results
into a problem for poor households in developing countries: collateral requirements are
expected to be particularly high for this group but their ability to provide collateral is

comparatively low. How do borrowers and lenders deal with this collateral puzzle?
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Our empirical examination yields two main findings. First, in describing the use of
collateral, we find that conventional collateral is indeed rarely used in the rural credit markets
and that most loans are provided without any tangible assets as collateral. Remarkably, the
lack of assets does not seem to exclude the poor from credit access, because they do not have a
higher probability of credit rationing than the rich. Thus, the puzzle is “solved” by creating
other means of credit enforcement than by relying on collateral.

Our second main finding reveals determinants of the use of collateral: lenders in the
rural credit markets can enforce collateral-free loans through third party guarantees and the
borrower-lender relationship. In particular, we find that borrowers who are previous customers
of the lenders are less likely to pledge any assets as collateral. Third party guarantees and
relationships with informal lenders significantly reduce the pledging of collateral. Moreover,
collateral is also substituted by reducing loan size and duration and increasing the interest rate.
Our results do not show a significant impact of the borrower’s wealth, savings and default risk
on the use of collateral. Thus, the use of collateral can be substituted by appropriate loan
terms, whereas borrower characteristics are less important. The dominant means of loan
enforcement, however, is reliance on guarantees and relationship which both seem to replace

collateral in lending to rural households in emerging markets.
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Table 1: Summary Statistics of Key Variables of Sample Households

Low income Middle income High income
(n =936) (n =587) (n=663)
Mean or Std. Mean or Std. Mean or Std.
fraction dev. fraction dev. fraction dev.
Demographics
Female headed household 0.28 0.01 0.28 0.02 0.23 0.02
Dummy for marital status, married 0.77 0.01 0.77 0.02 0.80 0.02
Age of household head 55.43 0.47 55.30 0.67 52.95 0.51
Years of education of head 4.58 0.06 4.67 0.08 5.77 0.14
Equivalence scale 2.81 0.03 2.97 0.05 2.73 0.04
Household size 3.98 0.06 4.21 0.07 3.77 0.07
Number of children 1.43 0.04 1.38 0.05 1.05 0.04
Occupation
Farmer 0.66 0.02 0.62 0.02 0.55 0.02
Informal worker 0.08 0.01 0.10 0.01 0.08 0.01
Formal worker 0.02 0.00 0.03 0.01 0.06 0.01
Government official 0.01 0.00 0.03 0.01 0.09 0.01
Business owner 0.05 0.01 0.06 0.01 0.13 0.01
Economically inactive 0.18 0.01 0.17 0.02 0.09 0.01
Wealth
Area of owned land 1.61 0.09 2.11 0.13 2.47 0.19
Income 8,184 1,862 67,198 1,198 222,742 14,847
Income per equivalence scale 2,761 691 22,603 188 85,924 5,645
Consumption expenditures 64,930 2,393 68,709 2,281 106,742 5,460
Food 25,441 883 26,794 1,041 35,204 1,589
Non-food 39,489 1,794 41,915 1,653 71,538 4,666
Total assets 666,307 31,473 893,108 66,895 1,611,767 107,132
Savings 9,836 1,394 12,209 1,221 43,592 5,534
Livestock and stored crops 23,988 1,192 29,846 1,687 46,221 4,063
Household durable goods 160,117 13,124 158,755 8,146 301,382 18,458
Land and buildings 472,366 21,513 692,297 66,165 1,220,573 95,454
Borrowing
Dummy for borrowing 0.75 0.02 0.72 0.02 0.70 0.02
Number of loans 1.61 0.07 1.44 0.07 1.44 0.07
Volume of loans 43,811 3,032 39,231 3,493 71,458 6,353
Interest rate 17.26 5.33 11.89 1.28 10.70 1.50
Weighted average interest rate 9.97 2.45 8.26 1.10 7.24 1.49
Credit Access
Dummy for credit rationing 0.11 0.01 0.09 0.01 0.08 0.01
Full rationing 0.07 0.01 0.05 0.01 0.04 0.01
Partial rationing 0.05 0.01 0.04 0.01 0.04 0.01
Dummy for loan default 0.03 0.01 0.03 0.01 0.03 0.01
Dummy for late repayment 0.12 0.01 0.11 0.01 0.08 0.01
Value of loan defaults: total loans 0.02 0.00 0.02 0.00 0.02 0.00
Value of late repayments: total loans 0.07 0.01 0.06 0.01 0.04 0.01

Note:
1) Land area is measured in hectare.

2) All other currency variables are in Thai Baht.
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Loan characteristics CB BAAC VF CRED POLICY ML RELA
No. borrowing households 57 569 1,076 336 147 194 192
% of all borrowing households 3.6% 35.8% 67.8% 21.2% 9.3% 12.2% 12.1%
No. loan items 61 757 1,427 436 165 227 225
% of total loans items 1.8% 23.0% 43.3% 13.2% 5.0% 6.9% 6.8%
Total credit value (mil Baht) 6.4 38.6 23.3 16.6 1.8 9.3 6.6
% of total credit volume 6.2% 37.6% 22.7% 16.2% 1.7% 9.1% 6.4%
Loan size (Baht)
Mean 104,705 51,043 16,345 38,114 10,823 41,135 29,303
Std. dev 136,776.7 58,356.0 9,366.6 91,127.6 32,849.6 75,704.7 58,063.7
Loan duration (years)
Mean 3.8 2.1 1.0 1.4 2.2 1.3 1.2
Std. dev 5.4 2.8 0.4 1.4 3.2 1.4 1.6
Interest rate (%)
Mean 22.9% 9.5% 6.3% 11.1% 3.1% 55.0% 10.6%
Std. dev 27.03% 12.45% 7.49% 14.56% 6.62% 75.16% 29.80%
Weighted ave interest rate (%)
Mean 21.4% 9.6% 6.1% 11.3% 3.9% 48.2% 9.0%
Std. dev 23.7% 11.2% 6.8% 11.4% 6.2% 66.0% 26.8%
Percentage of interest-free loans
% of loan items 0.0% 1.1% 0.4% 6.2% 53.3% 2.6% 67.6%
% of credit volume 0.0% 0.7% 0.2% 1.1% 41.2% 1.5% 54.4%
Borrowing purpose (%)
Farm production 21.3% 51.9% 44.9% 38.3% 37.6% 24.7% 24.4%
Non-farm production 37.7% 18.4% 15.5% 13.1% 10.9% 15.0% 20.0%
Consumption 39.3% 28.5% 38.5% 47.2% 50.9% 59.0% 55.1%
Shock related borrowing (%) 9.8% 6.9% 6.5% 7.1% 6.7% 14.1% 23.6%




Table 3: The Incidence of Collateral and Guarantees in Small Business and Consumer loans

Sample Loan type Percentage of loans secured by collateral and guarantees Percentage of
unsecured loans
Business and personal Personal guarantee Total
collateral
US NSSBF 1993: 4,637 small firms (< 500 Total loans without guarantee: 49.5 without collateral: 10.9
empl.) with guarantee: 30.0 with collateral: 30.0 904 |9.6
(Avery et al., 1998) Loans to unincorporated firms:
- Lines of credit without guarantee: 10.3 without collateral: 31.7
with guarantee: 7.4 with collateral: 7.4 494 | 50.6
- Mortgages without guarantee: 34.6 without collateral: 15.9
with guarantee: 23.2 with collateral: 23.2 73.7 | 263
- Equipment loans - without collateral: 31.4 | - -
Italy 2005: 300,000 firms, sole proprietor- Loans to all customers 42.7 15.7 584 | 41.6
ships, consumer households Loans to firms 32.2 23.6 55.8 | 442
(Calgagnini et al., 2009) Loans to sole proprietorships 454 28.0 73.4 | 26.6
Loans to consumer households (mostly 72.6 54 78.0 |22.0
mortgage loans)
Germany 2002: 230 professionals Investment loans Real estate: 63.0 20.0 84.0 16.0
(Neuberger and Réthke, 2009) Other assets: 20.0
Belgium: 248 small firms (mean number of | Total loans Business collateral: 57.26 | Personal collateral and 87.6 | 124
empl.: 40) (Voordeckers and Steijvers, guarantees: 30.34
2006)
Thailand Total loans 15.0 71.0 86.0 | 14.0
2006-2007: 2,186 rural households (present | Agricultural production loans Land: 14.7
study) Other assets: 0.7
Non-agricultural production loans Land: 19.8
Other assets: 4.9
Consumption loans Land: 8.2

Other assets: 2.2
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Table 4: Collateral by Lending Institution

Type of collateral CB BAAC VF CRED POLICY ML RELA
Percentage of loans
Land 27.9% 36.7% 0.4% 12.8% 0.6% 27.7% 5.8%
Other assets 6.6% 1.1% 1.0% 3.4% 0.6% 9.4% 1.3%
None 65.6% 62.3% 98.6% 83.7% 98.8% 62.9% 92.8%
Mean value of collateral to loan size
Land 2.89 4.32 2.01 5.57 1.12 4.56 5.32
Other assets 27.19 1.03 1.02 1.06 6.58 2.09 1.00
None 0 0 0 0 0 0 0
Median value of collateral to loan size
Land 1.75 2.65 1.94 3.17 1.12 3.00 4.90
Other assets 3.50 1.07 0.05 0.50 6.58 1.18 1.00
None 0 0 0 0 0 0 0
Percentage of more than fully collateralized loans
Land 76.5% 84.8% 66.7% 96.4% 100.0% 85.5% 92.3%
Other assets 100.0% 50.0% 21.4% 26.7% 100.0% 57.1% 0.0%
None 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Table 5: Collateral by Income Group

Type of collateral Low Middle High
income income income

Percentage of loans

Land 12.6% 11.8% 15.0%
Other assets 1.9% 1.9% 2.3%
None 85.4% 86.3% 82.7%
Mean value of collateral to loan size
Land 4.22 4.94 4.42
Other assets 1.35 8.19 3.85
None 0 0 0
Median value of collateral to loan size
Land 2.50 3.00 3.07
Other assets 0.70 1.58 1.00
None 0 0 0
Percentage of more than fully collateralized loans
Land 83.7% 83.8% 90.8%
Other assets 34.5% 62.5% 40.9%

None 0.0% 0.0% 0.0%
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Table 6: Collateral by Borrowing Purpose

Type of Collateral Borrowing purpose Shock-related borrowing
Agricultural Non- Consumption No Yes
production agricultural
production
Percentage of loans
Land 14.7% 19.8% 8.2% 13.0% 13.7%
Other assets 0.7% 4.9% 2.2% 1.9% 3.2%
None 84.6% 75.4% 89.6% 85.0% 83.1%
Mean value of collateral to loan size
Land 4.58 391 4.96 4.52 3.71
Other assets 0.87 1.75 6.68 4.09 1.95
None 0 0 0 0 0
Median value of collateral to loan size
Land 3.00 2.50 3.08 2.86 2.63
Other assets 0.97 1.08 1.00 1.00 1.50
None 0 0 0 0 0
Percentage of more than fully collateralized loans
Land 88.2% 85.8% 81.7% 86.8% 78.9%
Other assets 30.0% 50.0% 43.3% 37.9% 77.8%
None 0.0% 0.0% 0.0% 0.0% 0.0%
Table 7: Loan Terms by Type of Collateral
Type of Loan size Loan  Interest consumption  required third ever
collateral durati rate loans membership party borrowed
guarante
e
Land 77,563 2.98 13.08 25.29% 70.30% 54.76% 65.89%
Other assets 44,522 1.71 24.30 44.78% 43.28% 25.37% 55.22%
None 23,604 1.21 10.78 42.83% 80.32% 85.37% 80.57%
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Table 8: Determinants of the Use of Collateral — Probit Model

1) 2) 3)
Loan terms
Loan size 2.74e-06%* 2.63e-06%* 2.94e-06%*
(4.29) (3.76) (3.52)
Loan duration 0.1183%*%* 0.1239%%* 0.1369%*%*
(6.24) (5.99) (5.83)
Interest rate -0.0039%* -0.0037** -0.0046**
(-2.19) (-2.15) (-2.35)
Agricultural production loan 0.1966%* 0.1703 0.2085%*
(1.90) (1.60) (1.89)
Non-agricultural production loan 0.4573%%* 0.4429%%* 0.5132%%*
(3.67) (3.57) (3.81)
Third party guarantee requirement -1.5629%* -1.6000** -1.5997**
(-9.24) (-9.08) (-9.00)
Household characteristics
Female headed household 0.0543 0.0779 0.0213
(0.49) 0.71) 0.17)
Age of household head -0.0013 -0.0017 -0.0020
(-0.32) (-0.42) (-0.47)
Equivalence scale -0.0276 -0.0194 -0.0307
(-0.43) (-0.30) (-0.44)
Number of children -0.0140 -0.0149 -0.0003
(-0.27) (-0.28) (-0.01)
Years of education of household head -0.0415%* -0.0390* -0.0558**
(-2.18) (-1.88) (-2.50)
Income per equivalence scale 4.42e-07 4.79e-07 1.33e-07
(0.45) (0.44) (0.12)
Amount of savings in lending institution -2.33e-06 -9.76e-07 -1.04e-06
(-0.55) (-0.22) (-0.23)
Default risk
Ratio of loan default to total loans 0.0292 0.0564 -0.7706
(0.06) (0.12) (-1.57)
Ratio of late repayments to total loans 0.3212 0.2464 0.2485
(1.27) (0.90) (0.83)
Ratio of loans to assets 0.0662 -0.1213 -0.0720
0.41) (-0.51) (-0.27)
Borrower-Lender relationship
Membership -0.2251 -0.1731 -0.1809
(-1.31) (-1.00) (-1.04)
Ever borrowed -0.2926%** -0.2758** -0.3298**
(-2.50) (-2.29) (-2.66)
Number of lenders 0.0662 0.0683 0.0517
(1.35) (1.36) 0.91)
Lender dummy, CB -0.9016**
(-3.53)
Lender dummy, CRED -0.9725%* -0.9673%* -0.9556**
(-8.93) (-8.87) (-8.79)
Lender dummy, ML -1.3151%** -1.2898%** -1.2555%%*
(-5.99) (-5.80) (-5.59)
Lender dummy, RELA -2.7284%* -2.6901**
(-10.78) (-10.71)
Province dummy, Buriram 0.1601 0.1884 0.1299
(1.22) (1.36) (0.85)
Province dummy, Ubon -0.2118* -0.1754 -0.2026
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(-1.76) (-1.39) (-1.42)
Constant 1.2461%* 1.2008%%* 1.3973%%*
(3.99) (3.68) (4.05)
Pseudo R-squared 0.283 0.277 0.279
No. Obs 1671 1610 1400

Note:
(1) t-statistics in parentheses, * p<0.10, ** p<0.05.

(2) Column (1) includes loans from CB, BAAC, CRED, ML, RELA; Column (2) excludes loans from CB;
Column (3) excludes loans from CB and VF.
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Table 9: Determinants of the Use of Collateral — Ordered Probit Model

1) 2) 3)
Loan terms
Loan size 2.63e-06%* 2.45e-06%* 2.69e-06%*
(4.18) (3.63) (3.40)
Loan duration 0.1212%%* 0.1351%*%* 0.1500%%*
(6.47) (6.51) (6.44)
Interest rate -0.0044** -0.0042%* -0.0053**
(-2.48) (-2.35) (-2.75)
Agricultural production loan 0.2221%*%* 0.1938%* 0.2380%*
(2.14) (1.82) (2.17)
Non-agricultural production loan 0.4006** 0.3925%%* 0.4645%*
(3.44) (3.37) (3.73)
Third party guarantee requirement -1.4449%* -1.4939%* -1.4910**
(-9.48) (-9.37) (-9.24)
Household characteristics
Female headed household 0.0323 0.0598 0.0067
(0.30) (0.54) (0.06)
Age of household head -0.0015 -0.0023 -0.0026
(-0.38) (-0.58) (-0.61)
Equivalence scale -0.0234 -0.0112 -0.0220
(-0.37) (-0.17) (-0.32)
Number of children -0.0206 -0.0262 -0.0110
(-0.40) (-0.49) (-0.19)
Years of education of household head -0.0388** -0.0360* -0.0524%*
(-2.05) (-1.71) (-2.30)
Income per equivalence scale 5.17e-07 5.66e-07 2.44e-07
(0.53) (0.53) (0.22)
Amount of savings in lending institution -2.52e-06 -1.36e-06 -1.44e-06
(-0.59) (-0.29) (-0.31)
Default risk
Ratio of loan default to total loans 0.0065 0.0512 -0.6521
(0.02) (0.12) (-1.35)
Ratio of late repayments to total loans 0.2468 0.2086 0.2088
(1.10) 0.77) 0.71)
Ratio of loans to assets 0.1318 -0.0898 -0.0417
(0.84) (-0.39) (-0.16)
Borrower-Lender relationship
Membership -0.2360 -0.1850 -0.1921
(-1.45) (-1.13) (-1.17)
Ever borrowed -0.2802%** -0.2572%* -0.3050%*
(-2.45) (-2.21) (-2.55)
Number of lenders 0.0535 0.0621 0.0433
(1.16) (1.26) 0.77)
Lender dummy, CB -1.0123%*
(-4.04)
Lender dummy, CRED -0.9840** -0.9794** -0.9644**
(-9.30) (-9.22) (-9.12)
Lender dummy, ML -1.3064** -1.2883** -1.2463**
(-6.49) (-6.31) (-6.11)
Lender dummy, RELA -2.6351%* -2.6059%**
(-10.83) (-10.93)
Province dummy, Buriram 0.2832%%* 0.3239%%* 0.2813%*
(2.05) (2.25) (1.76)
Province dummy, Ubon -0.1141 -0.0704 -0.0845
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(-0.92) (-0.54) (-0.57)
Constant 1 -1.0872%* -1.0309** -1.2018**
(-3.54) (-3.25) (-3.60)
Constant 2 -0.9578** -0.9072%* -1.0751**
(-3.10) (-2.85) (-3.19)
Pseudo R-squared 0.243 0.242 0.241
No. Obs 1671 1610 1400

Note:

(1) t-statistics in parentheses, * p<0.10, ** p<0.05.

(2) Column (1) includes loans from CB, BAAC, CRED, ML, RELA; Column (2) excludes loans from CB;
Column (3) excludes loans from CB and VF.
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Table 10: Robustness Test - Determinants of the Use of Collateral When Dropping
Possible Endogenous Loan Contract Features (Probit Model)

Baseline (a) (b) (c) (d)
model (1)
Loan terms
Loan size 2.74e-06** 3.85e-06** 2.75e-06**
(4.29) (5.47) (4.30)
Loan duration 0.1183*%* 0.1458*%* 0.1202%%*
(6.24) (7.18) (6.32)
Interest rate -0.0039%* -0.0039%* -0.0042%*
(-2.19) (-2.22) (-2.38)
Agricultural production loan 0.1966%* 0.1931* 0.2021%** 0.2097*%* 0.2163%*
(1.90) (1.89) (1.99) (2.04) (2.19)
Non-agricultural production loan 0.4573 %% 0.5239%** 0.4630%* 0.4635%** 0.5863%*%*
(3.67) (4.27) (3.66) (3.73) 4.71)
Third party guarantee requirement -1.5629** -1.5486%* -1.5428%* -1.5499%* -1.5137**
(-9.24) (-9.45) (-9.29) (-9.14) (-9.51)
Household characteristics
Female headed household 0.0543 0.0362 0.0654 0.0557 0.0317
(0.49) (0.34) 0.59) (0.50) (0.30)
Age of household head -0.0013 0.0002 -0.0018 -0.0011 0.0005
(-0.32) (0.06) (-0.46) (-0.29) (0.13)
Equivalence scale -0.0276 -0.0030 -0.0142 -0.0313 0.0207
(-0.43) (-0.05) (-0.22) (-0.49) (0.33)
Number of children -0.0140 -0.0280 -0.0252 -0.0132 -0.0491
(-0.27) (-0.56) (-0.46) (-0.25) (-0.94)
Years of education of head -0.0415%* -0.0310* -0.0371** -0.0403** -0.0196
(-2.18) (-1.72) (-2.04) (-2.12) (-1.16)
Income per equivalence scale 4.42e-07 1.34e-06 3.44e-07 4.87e-07 1.56e-06*
(0.45) (1.49) (0.35) (0.49) (1.92)
Amount of savings -2.33e-06 -2.37e-06 -1.77e-06 -2.20e-06 -1.15e-06
(-0.55) (-0.58) (-0.43) (-0.52) (-0.29)
Default risk
Ratio of loan default to total loan 0.0292 -0.0370 0.0610 0.0404 -0.0128
(0.06) (-0.08) 0.13) (0.08) (-0.03)
Ratio of late payment to total loan 0.3212 0.2900 0.3842 0.3169 0.3441
(1.27) (1.17) (1.38) (1.25) 1.27)
Ratio of loans to assets 0.0662 0.3104%* 0.0173 0.0684 0.3786%**
(0.41) (1.90) 0.11) (0.42) (2.25)
Borrower-Lender relationship
Membership -0.2251 -0.2152 -0.2253 -0.2205 -0.2027
(-1.31) (-1.25) (-1.35) (-1.29) (-1.22)
Ever borrowed -0.2926%* -0.2891** -0.3404%** -0.2818%** -0.3324%*
(-2.50) (-2.55) (-2.97) (-2.42) (-3.09)
Number of lenders 0.0662 0.0518 0.0653 0.0705 0.0465
(1.35) (1.07) (1.32) (1.42) (0.95)
Lender dummy, CB -0.9016%* -0.8569%* -0.8102%** -0.9504** -0.7743%**
(-3.53) (-3.40) (-3.36) (-3.62) (-3.33)
Lender dummy, CRED -0.9725%* -0.9406%** -1.0377** -0.9722%* -1.0180%*
(-8.93) (-8.84) (-9.72) (-8.91) (-9.73)
Lender dummy, ML -1.3151%* -1.2743%* -1.3795%%* -1.4469%* -1.501 1%%*
(-5.99) (-5.94) (-6.28) (-6.64) (-7.09)
Lender dummy, RELA -2.7284%%* -2.7088** -2.8127%%* -2.7110%* -2.7909%*%*
(-10.78) (-10.85) (-11.45) (-10.78) (-12.00)

Province dummy, Buriram 0.1601 0.1779 0.0407 0.1562 0.0342
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(1.22) (1.34) 0.31) (1.17) (0.26)
Province dummy, Ubon -0.2118%* -0.1744 -0.3273%* -0.2338%* -0.3267**
(-1.76) (-1.44) (-2.68) (-1.92) (-2.69)
Constant 1.2461%%* 1.0450%* 1.5475%%* 1.1691%*%* 1.2736%*
(3.99) (3.42) (5.05) (3.74) (4.29)
Pseudo R-squared 0.283 0.271 0.260 0.279 0.229
No. Obs 1671 1671 1671 1671 1400

Note:
(1) t-statistics in parentheses, * p<0.10, ** p<0.05.

(2) The sample reported in this table includes loans from CB, BAAC, CRED, ML, RELA.
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Table 11: Robustness Test - Determinants of the Use of Collateral by Type of Loan (Probit)

Baseline Production Consumption
model (1) loan loan
Loan terms
Loan size 2.74e-06** 3.49e-06** 2.13e-06**
(4.29) (3.29) (2.42)
Loan duration 0.1183%%* 0.1219%%* 0.1450%*
(6.24) (5.15) (4.18)
Interest rate -0.0039%** -0.0040 -0.0035
(-2.19) (-1.52) (-1.46)
Agricultural production loan 0.1966%*
(1.90)
Non-agricultural production loan 0.4573%%*
(3.67)
Third party guarantee requirement -1.5629%* -1.5741%* -1.5604**
(-9.24) (-8.15) (-6.60)
Household characteristics
Female headed household 0.0543 0.0238 0.1395
(0.49) (0.16) (0.87)
Age of household head -0.0013 0.0007 -0.0048
(-0.32) (0.13) (-0.83)
Equivalence scale -0.0276 -0.0154 -0.0424
(-0.43) (-0.20) (-0.40)
Number of children -0.0140 -0.0031 0.0025
(-0.27) (-0.04) (0.03)
Years of education of household head -0.0415%* -0.0399%* -0.0501
(-2.18) (-1.68) (-1.43)
Income per equivalence scale 4.42e-07 1.85e-06 -6.20e-07
(0.45) (1.61) (-0.39)
Amount of savings in lending institution -2.33e-06 -2.23e-06 -.0000109*
(-0.55) (-0.45) (-1.86)
Default risk
Ratio of loan default to total loans 0.0292 0.6630 -1.3482
(0.06) (0.93) (-1.53)
Ratio of late repayments to total loans 0.3212 0.3281 0.1405
(1.27) (0.81) (0.39)
Ratio of loans to assets 0.0662 -0.1289 0.3583
0.41) (-0.64) (1.06)
Borrower-Lender relationship
Membership -0.2251 -0.3169 -0.2061
(-1.3D) (-1.36) (-0.79)
Ever borrowed -0.2926** -0.3189%** -0.2657*
(-2.50) (-2.14) (-1.82)
Number of lenders 0.0662 0.0626 0.0168
(1.35) (1.05) 0.22)
Lender dummy, CB -0.9016** -0.7132* -0.9508**
(-3.53) (-1.95) (-3.03)
Lender dummy, CRED -0.9725%** -0.9651** -1.0080%*
(-8.93) (-6.88) (-5.26)
Lender dummy, ML -1.3151** -1.4814%* -1.2251%*
(-5.99) (-5.12) (-3.53)
Lender dummy, RELA -2.7284%* -3.0804** -2.4870%**
(-10.78) (-8.86) (-6.71)
Province dummy, Buriram 0.1601 0.4377%* -0.2533

(1.22) (2.29) (-1.33)
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Province dummy, Ubon -0.2118* -0.0090 -0.4350%**
(-1.76) (-0.05) (-2.19)

Constant 1.2461** 1.2273%% 1.7385%*
(3.99) (2.96) 3.21)

Pseudo R-squared 0.283 0.299 0.242

No. Obs 1671 971 680

Note:

(1) t-statistics in parentheses, * p<0.10, ** p<0.05.
(2) The sample reported in this table includes loans from CB, BAAC, CRED, ML, RELA.
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Table 12: Robustness Test - Determinants of the Use of Collateral When

Adding Interaction Effects (Probit Model)

Baseline Interaction
model (1) effects
Loan terms
Loan size 2.74e-06** 0.0000%*%*
(4.29) (3.83)
Loan duration 0.1183%%* 0.1246%%*
(6.24) (5.99)
Interest rate -0.0039%* -0.0035%*
(-2.19) (-2.01)
Agricultural production loan 0.1966%* 0.1971%*
(1.90) (1.92)
Non-agricultural production loan 0.4573%%* 0.4697%*%*
(3.67) (3.79)
Third party guarantee requirement -1.5629%* -1.5171%*
(-9.24) (-8.13)
Household characteristics
Female headed household 0.0543 0.0487
(0.49) (0.44)
Age of household head -0.0013 -0.0010
(-0.32) (-0.26)
Equivalence scale -0.0276 -0.0283
(-0.43) (-0.45)
Number of children -0.0140 -0.0147
(-0.27) (-0.28)
Years of education of household head -0.0415%* -0.0398**
(-2.18) (-2.08)
Income per equivalence scale 4.42e-07 0.0000
(0.45) 0.47)
Amount of savings in lending institution -2.33e-06 -0.0000
(-0.55) (-0.44)
Default risk
Ratio of loan default to total loans 0.0292 0.2323
(0.06) 0.47)
Ratio of late repayments to total loans 0.3212 0.5011
(1.27) (1.46)
Ratio of loans to assets 0.0662 0.0310
0.41) (0.19)
Borrower-Lender relationship
Membership -0.2251 -0.2549
(-1.31) (-1.42)
Ever borrowed -0.2926%** -0.2820%*
(-2.50) (-2.22)
Number of lenders 0.0662 0.0716
(1.35) (1.46)
Lender dummy, CB -0.9016** -0.8926**
(-3.53) (-3.45)
Lender dummy, CRED -0.9725%* -0.9678%*
(-8.93) (-8.90)
Lender dummy, ML -1.3151%** -1.3031%**
(-5.99) (-5.92)
Lender dummy, RELA -2.7284%* -2.7323%*
(-10.78) (-10.79)
Province dummy, Buriram 0.1601 0.1499
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(1.22) (1.11)
Province dummy, Ubon -0.2118* -0.2194*
(-1.76) (-1.79)
loan size*DEFAULT 0.0000
(1.33)
loan duration*DEFAULT -0.0314
(-0.76)
interest rate*DEFAULT -0.0029
(-0.69)
third party guarantee*DEFAULT -0.3363
(-0.90)
amount of savings*DEFAULT -0.0000
(-0.44)
membership*DEFAULT 0.1900
(0.55)
ever borrowed*DEFAULT -0.0304
(-0.12)
Constant 1.2461+* 1.2073%%*
(3.99) (3.89)
Pseudo R-squared 0.283 0.285
No. Obs 1671 1671

Note:
(1) t-statistics in parentheses, * p<0.10, ** p<0.05.
(2) The sample reported in this table includes loans from CB, BAAC, CRED, ML, RELA.



