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Abstract. Home gardens used to be an important source of income and wealth for many Javanese 
rural households. In the wake of economic development and income diversification processes, 
their role is increasingly linked to credit needs. People borrow money by pawning (gadai) trees 
from home gardens. The tree harvest is at the disposal of the lender during the loan period. 
Analysis of more than 80 oral gadai contracts on durian trees in West Java demonstrates that 
the real interest rate is not usurious and can be compared to other formal and informal credit 
interest rates. It also shows that distributions of loan rates and loan amounts do not differ 
according to their final use (consumption or investment) or to the family relationship between 
the two partners of the transaction. 

R6sum(~. La place des agrofor&s javanaises (home garden) dans le budget des m6nages d6cro~t 
par suite du ddveloppement global et de la diversification croissante des activit6s. On observe 
un ph6nom6ne de concentration et, seuls les m6nages riches en patrimoine poss~dent des 
agrofor6ts. Une grande partie de ces m6nages rencontre cependant des difficult6s de tr6sorerie. 
Un des moyens de s'affranchir de cette contrainte consiste a emprunter contre la mise en gage 
(gadai) d'arbres des agrofor6ts. Le coot de l'emprunt correspond ~ la production de l'arbre qui 
revient au pr6teur pendant la dur6e du WEt. L'analyse de 80 contrats oraux de gadai portant sur 
les durians (Durio zibethinus Murr.) montre en particulier que le coot r6el du gadai n'est pas 
usuraire comparativement aux coots des credits formels. I1 est d'autre part d6montr6 que les 
distributions des taux et des montants des pr6ts ne sont pas diff~rentes selon la destination du 
pr~t (consommation ou investissement), ou selon le degr6 de parent6 des deux partenaires de la 
transaction. 

Introduct ion 

In West  Java ,  h o m e  gardens  (pekarangan)  account  for  about  30% of  the 

cul t ivated areas in places where  the average  demograph ic  densi ty reaches  800 

inhabitants per square k i lomet re  [Mary, 1986]. These  h o m e  gardens inc lude  

f ishponds or sheepfolds  and d ivers i f ied  associat ions  o f  herbs and trees. They 

have  long been studied ex tens ive ly  for their  balancing role in nutri t ion [Ochse 

and Terra, 1934; Karyono,  1990] and today many  scientists  see h o m e  gardens  

as a source  o f  substant ia l  cash i n c o m e  for  poor  popu la t ions  [Pasandaran,  

1991]. This  paper  descr ibes  another  and original  role  o f  home  garden trees, 

that are mor tgaged  via  an informal  credit  sys tem cal led gadai. Gadai on rice 

f ields has a l ready been studied in Java  by Sturgess et al. [1984] but there is 
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no specific study about gadai on trees, which is however a widespread practice 
in West Java, Sumatra and Sulawesi. 

The objectives of the paper is to understand the mechanisms of the gadai 
system and to compare it with other forms of credit. It is an empirical 
contribution to the understanding of the roles of trees as savings and security 
for rural people. Three hypothesis are tested: 

1. Are trees collateral for rural poor as suggested by Chambers and Leach 
[1980]? 

2. Is gadai, as an informal credit system, more expensive than formal systems? 
3. Is gadai a kind of solidarity system? Does it provide cheaper credit to 

poor families? 

Methodology 

The data presented here were collected in Nagrak (sub-district of Kedung 
Halang) a medium size rural village (7300 inhabitants in 1992) located in a 
periurban area, 15 km north-east of Bogor and 50 km south of Jakarta. Data 
concern the durian tree (Durio zibethinus Murr.) which is currently the most 
valuable tree species cultivated in this village home gardens, and generally 
in South-East Asia. 

The survey was conducted in two stages. The first [Dury survey, 1993] 
addressed a random sample of 54 households representative of the village 
population. It was worded so as to evaluate the socio-economic conditions of 
villagers, to compare incomes from trees with other sources of income, and 
to compare the value of trees with other kinds of assets. 

The second part [Vilcosqui survey, 1994] addressed all owners (258 
persons) of durian trees in five hamlets of Nagrak with special attention to 
those who had been pawning their trees over the last five years. We asked 
the owner if he (or she) had currently pawned his (her) tree. Information was 
obtained concerning the contract characteristics, household characteristics, the 
nature of the relation with the lender and lender's name. Similar information 
was obtained from the lender, and the resulting data checked with both sources 
(owner-borrower and lender). It seems that no sociological or psychological 
impediments interfered, and high quality answers were obtained. Different 
types of data were collected, one set concerned 18 expired gadai contracts 
and a second set concerned 67 outstanding contracts. 

In this specific village, land, home gardens and trees are privately owned 
and managed. No obvious collective rules interfere with the private manage- 
ment of assets such as trees or land. The decision unit is a household unit 
that comprises two parents and their unmarried children [United Nations, 1993, 
p. 29]. Because of recent economic growth, most of the economic transac- 
tions are now monetarized. Almost all productions are marketed and self- 
subsistence is neglected in the forward calculations. 
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The gadai: an informal pawning system where trees are collateral and 
fruit crops are the interest 

Mechanism 

When the owner of a durian tree (or other productive asset) needs cash, he 
can ask for a loan from anybody in the village in exchange for the usufruct 
of the productive asset until the loan is refunded. Most borrowers ask gadai 
credit directly from a friend, a relative or a durian fruit trader. In very few 
cases they need a middleman who charges a small fee. The loan is usually 
provided in cash and at the end of the contract the initial amount of the loan 
is refunded without extra monetary charges. The usufruct of the asset is held 
as interest for the loan. 

The credit suppliers (lenders) argue that they follow the Koranic law that 
allows lenders to ask for monetary interest (share) from the borrower if, and 
only if, the money is invested in a productive activity. In the gadai case, 
interest is not provided in money, but rather in fruit and in this way it is in 
line with Koranic custom. 

Duration 

The duration of the loan is not specified at the beginning of the contract. Its 
length essentially depends on the available liquidities of the borrowers. Some 
contracts require a minimum number of fruit productions before the borrower 
may refund the money to the lender. The gadai loans on durian trees last up 
to 3 or 4 years, and are, in the rural Javanese context, the longest loans. To 
our knowledge, the only alternative opportunity for credit that may last more 
than one year is provided by the BRI (Bank Rakyat Indonesia, a national bank) 
and is much more complex to obtain [Dury and Lapenu, 1995]. 

Despite this possibility half of expired gadai contracts lasted for one or 
less than one year and only 8% of outstanding gadai exceeded 3 years. This 
feature could be correlated with the destination of credit (short-term invest- 
ment or consumption). If the borrower cannot refund the loan, the tree either 
goes back to him after a certain period of time, or the lender takes over the 
property. In Nagrak, everybody seemed able to refund the durian gadai credit. 

Durian gadai amounts 

Consideration of 85 gadai loans on durian trees gave the following results: 
the mean amount was Rp 180,000, ~ with a standard deviation of Rp 160,000. 
The minimum was Rp 40,000 and maximum Rp 1 million. Two contrasting 
hypotheses can be suggested to explain how the amount of the loans is set. 
The first considers that the gadai system is not linked with other financial 
markets, the amount of the gadai being determined by the borrower's demand. 



No financial considerations are made by the lender who is assumed to be 
altruistic. The loan is considered as a means for helping people, involving 
perhaps political acknowledgement or reciprocity. In this case, there is no 
relation between fruit production and the amount of the loan. 

The second hypothesis assumes that the amount of gadai depends on the 
expected fruit production, which is likely to be well known in the village. The 
lender will set the level of the loan so as to be able to obtain a benefit at 
least as high as alternative investments. This hypothesis suggests that people 
have full information on financial and nonfinancial markets and are able to 
estimate the opportunity cost of borrowing with gadai. 

Results of village study with respect to economic conditions 

Income and property 

The land-use system in Nagrak is divided into two parts. About 60% of the 
land are open fields planted with papaya, cassava, legumes and, to a lesser 
extent, rice. Production, processing and marketing of these crops account for 
about 45% of all incomes in the village (Dury survey). The second part of 
the land comprises houses, very tiny bamboo sheepfolds and many fruit trees. 
Net incomes from trees and animal productions which are the main outputs 
of home gardens represent only 7% of the overall village income (Table 1). 
Value added from marketing andlor processing of home garden products is 
relatively low compared to other marketing (papaya, cassava . . .) and trans- 
portation activities. Trees require very little work and cattle feeding is usually 
done by household members after their usual activities. Altogether it is 
estimated that home gardens provide less than 15% of incomes. 

Table 1. Income distribution of a random sample of 54 households (Dury survey 1993). 

Source of income Annual Income 

Home garden production Animals 
Trees (property) 
Trees (gadai) 

Subtotal 

Open field production 
Other independent activities 
Wages 
Financial income 

Total 



219 

Many other activities are not related with agriculture but are urban-linked 
services like transportation or trade. These activities represent about 40% of 
all incomes. The average annual income is estimated to be Rp 2.3 million 
per household. Distribution of income is very heterogeneous since 50% of 
households earn less than 20% of all incomes. Very low income households 
(less than Rp 1 million per year) are old people or farm workers. 

Table 2 shows that more than 96% of all household wealth consists of 
nonliquid assets: farming land, houses, vehicles and building. Because of 
speculation and of demographic pressure, land value is very high in Java 
[Collier et al., 1993]. In 1993, the average land price was Rp 150 million per 
hectare in Nagrak. The tree value has been estimated on the basis of sale price 
evaluation done by farmers. People currently estimated the value of one tree 
as between one to two times the sale price of the annual fruit crop. Table 3 
gives an idea of value range for common species. Durian tree is the most 
common and the most valuable specie in Nagrak home gardens. Durian fruit 
crop represents 75% of all home gardens'  fruit productions. Durian tree 
property is very concentrated. Only 20% of all village households (258 out 
of 1089 households) own home gardens planted with durian trees. The largest 
durian owner possesses 16 durian trees and half of durian owners only have 
one single durian tree. Taking into account every kind of assets listed in 
Table 2, tree owners are significantly wealthier than non owners (see Table 
4) as ownership of trees is usually linked to ownership of farming land. But 
the average income (Table 4) of tree owners does not differ significantly from 
average income of non-owners. There is thus no relation between asset wealth 
and income, mainly because people have many off-farm activities, and because 
land value is due to speculation, not to its productivity. People may be very 

Table 2. Asset value of a random sample of 54 households (Dury survey 1993). 

Assets Kind Value Households 
concerned 

Rp 1000 % 

Productive assets Farming lands 200402 36% 15% 
Vehicles and buildings 62301 1t% 17% 
Trees 7328 1% 17% 
Animals 6130 1% 59% 

Non-productive assets Houses 269064 49% 81% 
Gold 3233 1% 19% 

Cash savings Bank 215 0% 6% 
ROSCA 2360 0% 24% 
Others 1430 0% 28 % 

Loans Direct 6265 1% 19% 
Gadai 4181 1% 11% 

Total 562909 100% 
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Table 4. Comparison of wealth and income between fruit tree owners and the rest of the 
population [Dury survey, 1993]. 

Tree owners Others 

Number of observations n~ = 12 n2 = 42 

Income Mean (in Rp 1000) 2387 2233 
Standard deviation 1562 1841 

Wealth Mean (in Rp 1000) W~ = 22488 W2 = 6738 
Standard deviation S~ = 21692 $2 = 14902 

Student's unilateral test for wealth: H0: Wj 

W~ - W 2 
RC = 2.37 > 1.67 

(LT_  + s; 
! n I n 2 

RC> t, H0 is dropped. 

= W2; HI :  w~>1412; t=  1.67 wi th~=5%.  

r ich in terms o f  asse t -por t fo l io ,  but  r e la t ive ly  poor  in terms o f  current  i ncome  
f lows.  

Mos t  househo lds  have  severa l  d i f ferent  and unsecured  ac t iv i t ies  and cash 
shor tages  are very  frequent .  Househo lds  usua l ly  r e spond  to this i ssue  e i ther  
by  se l l ing  assets  (go ld  or  goats)  or  by b o r r o w i n g  money.  The  Dury  survey 
(1993)  shows  that  43% of  h o u s e h o l d s  are indeb ted ,  m a i n l y  v i a  i n fo rma l  
sys tems .  The  gadai on dur ian  t rees  is one fo rm of  these  in fo rma l  a r range-  
ments .  In 1994, one out  o f  three dur ian  tree owners  were  indeb ted  v ia  the 
gadai system.  This  sys tem may  unfor tuna te ly  concern  only  peop l e  who own 
dur ian  trees.  Very poo r  peop le  wi th  no assets  and low i n c o m e s  canno t  use  
gadai. 

Characteristics o f  borrowers and lenders 

Both  b o r r o w e r s  and l ender s  are a s se t -wea l thy .  They  r e s p e c t i v e l y  possess  
Rp 22.5 mi l l ion  and Rp 21.4 mi l l ion  in assets  (Vi lcosqui  survey) .  There  is 
no s ign i f i can t  d i f f e rence  be tween  them and both  are r e p r e s e n t a t i v e  o f  tree 
o w n e r s  who  pos se s s  on ave rage  Rp  22.5 m i l l i o n  (Table  4). The  annual  
average  i ncome  of  bo r rower s  is u n d o u b t e d l y  lower  than the annual  i ncome  
o f  l ende r s  (Table  5), and  may  be l o w e r  than the a ve r a ge  i n c o m e  o f  the 

Table 5. Comparison of annual income of gadai borrowers, gadai lenders (Vilcosqui survey) 
and the whole population (Duty survey). 

Bo~owers Lenders All households 

Mean 1641 3186 2267 
Standard deviation 2115 4099 1863 
n 79 64 54 
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whole population, possibly because of the generally greater age of the 
borrowers. 

Borrowers are relatively old people: 70% of them are more than 45 years 
old, whereas only 40% of lenders are more than 45 years old. Old people's 
resources usually decrease and there is no pension system. Moreover, in 
Malaysian families children usually do not support their parents [United 
Nations, 1993, p. 29]. 

Most borrowers and lenders live in the same hamlet. Only 5% of lenders 
and 1% of durian owners do not live in Nagrak village; 55% of contracts 
concern people of the same family (Keluarga in the Indonesian language). 
This feature highlights the importance of enlarged-family socio-economic 
links, but does not mean that credit conditions offered to family members are 
better than conditions offered to other people (see below). 

Uses: consumption smoothing predominates 

Among the 85 Gadai interviewed by Vilcosqui [1994], 50% used the money 
for immediate consumption, 12% applied the loan for durable goods (TV, 
fridge, house renovation, etc.) and 18% used it for investment. The other 20% 
borrowers used their loans for several applications. As previously mentioned, 
durian tree owners are often wealthy people and households who borrow 
through the gadai system also belong to middle or upper rural classes. 
Nevertheless, in spite of their high level of wealth, these households have to 
face temporary liquidity shortage because of activities that are usually 
insecure. Gadai is thus essentially used as a tool for income- and consump- 
tion-smoothing. 

Biological characteristics of durian trees and calculation of interest 
rates 

Economic calculation of interest rate depends on local characteristics of durian 
cultivation, on its fruiting and pricing cycles, as well as on the picking and 
marketing systems. Altogether these variables determine production and 
selling costs, selling prices, the level of risk and thus, the expected benefit 
that may be provided by this production. 

Local conditions of durian cultivation, fruiting variations and marketing 
mode 

Durio zibethinus Murr., the species grown by farmers in Nagrak, is usually 
bred from seeds from a local tree chosen by farmers. In monsoon climates, 
flowering takes place late in the dry season, while in humid parts of Malaysia 
and Indonesia, trees often flower twice a year [Prosea, 1992]. Local tradition 
suggests that in home gardens durian trees bear their first fruit crop 7 to 8 
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years after germination. From then to 13 years, the tree is said to be in its 
' learning stage',  producing less than 10 fruits of poor quality per year. 
Subsequently the annual production rises with the age of the tree and can reach 
up to 900 durian fruits per tree. 

Fruiting variations 
In Nagrak home gardens, durian trees usually produce fruits yearly, with some 
few durian trees producing twice a year, with 5 months in between the 2 
fruiting periods; one being heavier than the other. Seasonal and climate factors 
may combine to produce years of exceptionally light cropping. For simplifi- 
cation only the global annual fruit production is considered. 

Care and attention of  the tree in Nagrak 
Farmers look after their trees to get rid of epiphytes and trunk boring larvae. 
Some farmers also try to improve fruit production by applying fertilisers or 
animal droppings at the foot of the tree. This represents very little money 
and labour and is neglected in the benefit calculation. 

Harvesting and marketing of  durian fruits 
Before the fruiting season, the tree owners sell all the expected fruit produc- 
tion to a trader who will then take care of all picking and marketing costs, 
leaving the selling price as a net benefit. One month before the fruits are 
ripe, pickers hired by the trader climb the tree and attach the fruit stalks with 
a thin rope to the branches, to keep the fruit from dropping, in order to avoid 
theft and damage by fruit fall. Then, when the fruit stalk no longer holds to 
the branch, the pickers again climb the tree to pick up the fruits. Fruit should 
be eaten within 2 -4  days after picking since its shell splits and the ripe aril 
ferments. In Nagrak, the 10% to 25% of fruits that are unsold within 48 h 
and beginning to sour are sold at a lower price to processing industries making 
ice cream or fruit jelly. 

The durian harvest is easily marketed by about 30 specialised traders from 
Nagrak who buy fruits on trees on Rp 1,000 to Rp 5,000 per fruit, depending 
on the fruit quality and on the season. Prices remain rather high and stable. 
This means that for a 'good season' a durian tree can provided from Rp 
100,000 to Rp 800,000 to its owner. Fruits are carried by minibus or truck to 
Bogor or Jakarta where they are sold to a retailer. At the end of  the mar- 
keting channel the consumer price ranges from Rp 1,500 to Rp 15,000 in the 
Bogor market and even more in Jakarta. 

Ex post calculation of  interest rates on expired contracts 

Benefits from the sale of the fruit can be considered as loan interest because 
it belongs to the money lender during the loan period. Calculation of this 
implicit interest rate is similar to the calculation of the internal rate of return 
(IRR) on an investment. It is based on an incremental net benefit flow or 'cash 
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flow' schedule (Table 6). Real ex post interest rates were calculated on the 
basis of  expired gadai contracts (see Table 6). They ranged from 0% to 210% 
per year. The mean and median were about 65% per year with a standard 
deviation of  62%. Only less than one third of the loans rates exceeded 100% 
per year, and informal surveys suggest that the amount of the loan is seldom 
less than the value of one good harvest. In financial terms, this means that 
interest rates do not usually exceed 100%. 2 Even so, there is still a wide range 
of interest rates, explainable by the production cycles of durian fruit and by 
different loan duration. 

Table 6. Calculation of real annual interest rates of expired durian gadai (Vilcosqui survey 
1994). 

Duration Year 1 = loan Year 2 Year 3 Year 4 IRR 

3 years -50 15 10 0 + 50 18% 
-200 0 150 0 + 200 25% 
-150 30 50 75 + 150 32% 

-40 15 30 40 + 40 61% 
-100 150 100 182 + 100 140% 

2 years -75 0 0 + 75 0% 
-250 13 240 + 250 43% 
-150 30 135 + 150 48% 
-150 125 188 + 150 97% 

1 year -100 0 + 100 0% 
-150 0 + 150 0% 
-100 15 + 100 15% 

-75 24 + 75 32% 
-300 120 + 300 40% 
-100 113 + 100 113% 

-75 100 + 75 133% 
-100 150 + 100 150% 
-500 1050 + 500 210% 

All figures represent Rp 1000; figures in italics represent annual crop value (interest); figures 
in bold represent the principal of the loan. 

Uncertainty on date o f  refund and on production explain some variations 

Suppose that a villager had lent or borrowed Rp 100,000 in 1990 for one 
durian tree. In 1991, the tree crop was sold for Rp 100,000, in 1992 the pro- 
duction was poorer and sold for Rp 50,000, finally in 1993 the production 
was nil (we assume that these productions represented a net benefit). In 1993 
the loan was refunded. The implicit ex post annual interest rate is equal to 
66% (see Table 7). As the fruit productions are uncertain and as the date of 
refund is not specified, the interest rate can differ widely for a single tree 
and for the same loan amount. Table 7 presents different scenarii and the 
IRR outcomes. 
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Table 7, Variation of annual interest rates (IRR) for gadai loans according to production schedule 
and date of refund variations. 

Scenarii Year 1 = loan Year 2 Year 3 Year 4 IRR 

Refunding after -100 100 50 0 + 100 66% 
3 years -100 0 100 50 + 100 43% 

-100 50 0 100 + 100 45% 

Refunding after -100 100 50 + 100 0 82% 
2 years -100 0 100 + 100 41% 

-100 50 0 + 100 28% 

Refunding after -100 100 + 100 100% 
1 year -100 0 + 100 0% 

-100 50 + 100 50% 

All figures represent Rp 1000; figures in italics represent annual crop value (interest); figures 
in bold represent the principal of the loan. 

Conclusion 

Production and refund date contingencies can be responsible for wide differ- 
ences in ex pos t  interest rates: f rom 0% to 100% according to our example.  
Nevertheless,  people usually est imate the productive potential  of  the tree 
according to its size, shape and productive reputation. The amount of a loan 
is always close to the value of one good harvest. The previous statistics are 
not due to a random distribution. Observed mean and median are significant 
and gadai interest rate expectation is usually between 40% and 70%. 

Does gadai obey market  rules? 

Is the gadai an usurious f o rm  o f  credit compared to other f inanc ia l  
service? 

Indonesia, especially West Java, is well known for the complexity of  its rural 
financial system. Many experimental projects have been developed in addition 
to a successful formal system that includes local and national, commercial  
and development Banks [MacLeod, 1992]. Moreover, many informal institu- 
tions or traditions play a financial role by supplying credit and collecting 
funds. In a previous paper [Dury and Lapenu, 1995], we compared the dif- 
ferent services (including interest rates) of  these institutions. These are 
summarised in Table 8. Very few and limited projects offer credit that is 
comparable to gadai  credit in terms of amount, duration and flexibility. These 
institutions are usually cooperative organisations (KUD, KUM). 

By vocation, they aim at providing assistance for development  purposes 
rather than seeking commercial  profit. Their interest rates are calculated 
without profit  and just cover working expenditure. These institutions charge 
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however  high interest rates (from 48% to 70% per year) because of  the 
characteristics of the loans (small amounts, high risk level, no collateral). Thus 
gadai is not usurious as compared to similar credit services. 

Finally and contrary to common opinion, there is no concentration of 
gadai credit supply since 64 different lenders were identified for 79 borrowers. 
More generally, the atomistic structure of the gadai market implies com- 
petitiveness and explain the nonusurious rates of interest. 

Financial versus solidarity logic? 

Lenders and many observers stress the mutual assistance motive to explain 
the amount of loans and their costs. If this is the case, one can assume that 
loans between two people of the same family (KeIuarga) would be, on average, 
cheaper than loans between people of different families. Similarly according 
to this hypothesis a loan destined for immediate consumption needs (food, 
health, scholarship) would logically cost less than a loan allocated to purchase 
durable goods or investments. 

Concerning outstanding contracts, it is not possible to specify the exact 
cost of  the loan (interest rate). An excellent indicator would be the expected 
value of the benefit. Unfortunately, information on past productions (quantity 
and price) is heterogeneous and not suitable for calculating annual mean 
production (in half of the cases only two or less than two years production 
were known). The following simple and homogeneous indicator (IN) was thus 
chosen: 

INn = 
Amount of loan 

Production value at year n 

Assuming that production variations (quantity and price) and loan length 
variations are the same in both subpopulations (first case: relatives and non 
relatives; second case: consumption and investment), the distribution com- 
parison is a good tool for comparison of pricing behaviour. 

Comparison of these indicators for years 1990, 1991, 1992 and 1993, using 
the nonparametric Mann-Whitney test (Table 9) showed no significant dif- 
ference between relatives and nonrelatives, or between investment and imme- 
diate consumption uses. This test also highlighted that distributions of loan 
amounts did not differ in both cases. 

Loan amounts and interest rates are the same when a loan is contracted 
with related or unrelated people. Moreover it seems that lenders might be more 
hesitant to make loans to people belonging to the same family, as they fear 
longer and difficult refunding. This fear could explain the nonpreferential rates 
for family members. 

Mutual assistance toward helpless people was not expressed in the amount 
or in special interest rates. The solidarity that people talk about may actually 
be based on the simple fact of  accepting to lend money to relatively low 
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Table 9. Comparison of gadai amount and interest rate indicators between relatives and non 
relatives, and between investment and consumption uses. 

Investment/immediate consumption uses 

Number of observations T W Conclusion 

Consumption Investment 

Gadai amount 54 
IN90 38 
IN91 45 
IN92 49 
IN93 46 

Relatives/non-relatives 

36 1134 < 1210 H0 is accepted 
23 511 < 569 H0 is accepted 
30 805 < 856 H0 is accepted 
30 762 < 929 H0 is accepted 
28 726 < 819 H0 is accepted 

Number of observations T W Conclusion 

Relatives Non relatives 

Gadai amount 48 42 1036 < 1250 H0 is accepted 
IN90 33 28 466 < 597 H0 is accepted 
IN91 39 36 859 < 888 H0 is accepted 
IN92 40 39 .888 < 979 H0 is accepted 
IN93 39 35 990 > 863 H0 is rejected 

As data distributions are not normal Mann-Whitney tests were used. For details about the method, 
see Conover [1971, pp 224-240]. 
T is the test statistic. 
W is the value of T given by statistic table. 
INn = (Amount of loan)/(production value at year n). 
H0 : distribution functions of population 1 and population 2 are similar. 
H1 : distribution functions are different. 
Level of significance: 5%. 

i ncome  people  (who, however ,  possess  assets),  or of not  asking  for extra 
charges when the loan is more risky (consumption).  However,  we just  observed 
that f inancia l  markets  are compet i t ive  and supposed that interest  rates take 

into account  oppor tuni ty  costs for nonf inanc ia l  inves tments .  In these condi-  
t ions,  the so-cal led solidari ty does not  cause lenders  great hardship since they 

obta in  statist ically rather high remunera t ion  for the loaned capital.  

C o n c l u s i o n  

Gadai  loan amounts  are correlated with the expected product ion  of the durian 

tree. E x  p o s t  ca lcu la t ion  of  in teres t  rates shows that in teres t  rates are no t  
usurious:  even in non-prof i t  oriented formal f inancia l  organisations,  borrowers 
would  not  f ind lower  interest  rates. On the other hand,  very few al ternat ive 
inves tments  would  provide such a good rate of re turn and securi ty to lenders.  
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No  preferen t ia l  ra tes  are of fered  to f ami ly  m e m b e r s  or  to peop le  who  use 

the loan for  immed ia t e  consumpt ion .  De t e rmina t i on  o f  gadai loan amount  and 

cos t  appears  more  sens i t ive  to compe t i t i ve  marke t  rules ,  than to any fee l ing  
o f  ' s o l i d a r i t y '  b e tween  the bo r rowers  and l enders  concerned .  
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Notes 

1. 1 US dollar = 2000 Indonesian Roupia in 1993. 
2. Ruf and collaborators estimate the annual interest rate on coca plantations in Sulawesi "to 

be between 30% and 120% with an average of 80%" [Ruf et al., 1995, p. 359]. This figure 
is slightly higher than those on durian trees because financial markets may be less devel- 
oped in Sulawesi and opportunity investment for lenders may also be more profitable (cocoa 
investment). 
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