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Abstract

It is widely believed that and tenure insecurity under a cuslomary fenure system leads to a seclally incfficient resource
allocation. This article demonsirates that the practice of graming secure individual ownership to tree planters spurs earher tree
planting, whichis inelficlent frutn the private point of view bul could be efiicient from the viewpoint of the global enviranment.
Regression analysis, based on primary data collected in Sumatra, indicates that an expected increase in tenure security in fact
led to early tree planting. It is also found that enstomsary land tenure institutions have been evolving towards geeater tenure
security responding to increasing searcity of land. © 201 Elsevier Science B/ V. All rights reserved.
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1, Introduction

While nsnfruct rights nsually are established under
customary land temure, individual rights to transfor
are limited and controlled by community and lineage
leaders.? It is generally believed that given unclear
and uncerizin jndividnal rights, incontives to invest in
land and tree resources may be thwarted. However,
relatively strong transfer rights are granted to those
who clear communai forests for coltivation and to
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I As will become clearer, there are more similarities than dis-
similarities between land tenurz inatiiubons in Sub-Sdhazan Africa
and Sumatra. See, e.p. Sheprerd (1991) and Bassert (1993} far an
overview of lend tenure ineltation: in Sob-Seharmn Adfrica.

those who plant trees, Shepherd (Shephord, 1991, sec
p. 155) argues that “Tt is the investment of labour
which creatzs ownership.” It is also imponant to
reslize that the individual land rights acquired through
clearance af communal forests tend to diminish over
time, if land vse is limited to food crops grown un-
der shifting cubivativn (stash-and-burn). In particular,
when land is fallowed, other members of the extendead
family or the cornmunity can claim the right to use
thig “unmsed” land. Under such institutional rules, an
individual commanity member who has cleared forest
land wounld have stronp incentives to plant trees in
order o establish secure land rights.

As population increases, forest land is exploited
and eventually the extensive margin closes. Under
such conditions, investment in land improvement,
such as terracing, irrigation, and tree planting, is often
required in order to intensify land uses {Boserup,
1965). Yet, distortions to individual incentives
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under costomary land tenure may cause serions
under-investment in land. Customary land tenure
institulions, however, may evolve lowards greater
individualization with more secure individual land
rights {Ault and Rutman, 1979). } Feder and Noronha
{1987} and Feder and Feeny (1993) strongly argue for
the efficiency of secure private ownership in providing
appropriate incentives (o invest in land improvement,
Empirical evidence to support such an argument,
however, is scanty.*

Lmerestingly enough, land tenwre institiions have
been evolving from collective family ownership
owards individvalized ownership and commercial
ree plots have been actively developed i Sumatra
aiong the buffer zone of Kerinci Sehlat National Park.
Throughaut this region, a matrilineal inheritance sys-
tem, in which land is bequesathed from 4 mother (o her
danghters, has historically been practised. Foint own-
¢rship of paddy fields by lincage members {consisting
typically of three generations, descended from the
same grandmother} or by sisters also has been com-
mon, But for commercial tree crops, such as mbber,
cinnamon, and coffee, more individualized tenure in-
stitutions have become dominant and their incidence
has been increasing according 0 our tield study,

The purpose of this article is to identify the deter-
minants of the evoluiion of customary land tenure
institutions and its consequences on the development
of agroforestry based on a case study in Sumatra. We
use 1wo sets of survey data; one set is from an ex-
tensive survey of 60 communites located over a wide
area and the other is from a survey of five households
in each of these communities. The comnunity sur-
vey data will be used to analyze the determinants of
the choice of land tenure institutions, because these
changes derive from decisions of the community or a
group of family members in the community. On the
other hand, the household survey data will be used
to assess the consequences of the colleetive chaice of

¥ Aricles jncluded in an edited volume by Bruce and
Migot-Adhaila (1993) mrovide umple evidence (hat individualiza-
tion of ownership rights to farm lapd growing anmual crops has
taken place in various parts of Sub-Szharan Afnca. Yo, compara-
ble evidence has oot been supplied for tree ¢rop areas converred
from forest areas. (See, nowaver, Besley (1995) for the caxe of
cocoa tree management in Ghanoe. ond Place and Otsuka {20010a,
by for the case of woodland management in Uganda and hulawi.)

* An exception is Quisnmbing et al, (2000,

land tenure institutions in terms of the prabability of
tree planting, while assuming that land tenure inslitu-
tions are cither exogenous or predetermined for indi-
vidual households.

The organization of this paper iz as follows.
Section 2 presents a simple model of land use, which
describes how the optimum timing of tree planting is
determined. Section 3 reviews the characteristics of
land tenure institulions and land use in selected vil-
lages in Sumatra, We examine the regression results
copcerning the choice of land arca under different
land tenure instifutions m Section 4, which is fol-
lowed by regrassion analysis of the detenminants of
tree planting in Section 5. Finally, we discuss policy
implications of this study in Section 6.

2. A model of tree planting

[n this scetion, we develop a simple model of land
use over tme, which determines the optimun timing
of tiee planting under different land tenure rules. There
ate two types of acqguired land under consideration:
community-owned prirnary forest, which is characteri-
zed by open access and can be acquired through clea-
rance by any community members (Angelsen, 1995a),
and family-owned bush-fallew area, which can be acqg-
uired through either inheritance or ontright purchase.
Shifting cultivation still is practised, in which bush-
Tallow or forest areas are cleared using slash-and-bum,
then planted o annwal crops usuaily for two-to-four
seasons, and pul o fallow for a certain number of
years again. If left unused for decades, bush-fallow
arcas eventually become secondary forests. Although
indigenous agrofurestry systems begin with slash-and-
hun teo clear land and planting of food crops, they
differ from shifting cultivation in that commercizl trees
are intercropped wilh annual crops for a couple of
seasons immediately after trees are planted,

We assume that a farmer acquires a plot of land al
tirze 0 and prows fond erops alone until time 7when he
intercrops cormercial Irges with annual crops. We fur-
ther assume that the acquired land is immediately used
for cultivation of food crops or tree-cum-food crops,
becguse land is scarce and, hence, yields positive
reiurn [tom cultivation.® While timing of land

5 Strictly speaking, there is also an option of fallow,
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Fig. 1. Flow of net revenue frum shifting coltivation (v} and
agroforestry (5}

acquisition is exegenously determined i the case of
inheritance, it can be chosen in the case of opening
forest or purchasing land. In this study, we focus
on the choice of T with a view 1o deriving testable
hypotheses. 8 Given the common practice that trees
are planted in the whole plet in a short period of
time, we do not cansider partial ptanting of trees. As
in the recent models of option vaine and investment
under umcertainly (see, e Dixit and Pindyck, 1994),
there are gains and Josses associated with the delay
of investing in tree planting.

Fig. 1 iMlusirates how the chaice of Tis made wsing a
given parcel of land. A farmer may cultdvate food crops
alone and receive net revenue or profit along curve r
witit T. Curve r is downward-sloping partly hecause
fertility of suil declines with continucus cultivation
and partly because an increasing perdon of tis parcel
is put into fallow. Curve r can he upward-sloping,
however, if real food prices are expected to increase,
Nel revenue becomes zero at v, al which time the
whole parcel needs to be fallowed again. The farmer,

* The vptimum choice of Gming of land acquisition cm he
obtained by maximizing net present valoe of future benefics assa-
ciated with land acquisition, following the model of optimal Hm-
irg of imovanions geveloped by Barzel (1968), which is applisd
w the case of tinimg of land atynvition by Anderson and Hill
(1930%, We do not parsue this question in fhis study. because of
the lack of datn on supply-side variables, such 4y remuaining forest
area and endowmnent of bush-faliow land.

however, may plant trces along with annual crops at 7,
which requires costs of planting, weeding, 2nd pruning
in the begianing. Thus, the net revenue curve under
this agroforestry system is located below curve r due to
the cost of ree planting and management, und possibly
due te negative interaction between tree and food crop
cultivation, until T, when armozl crops are no longer
ittercropped. Subsequently, net revenue may remain
negative due to the required cost of management, but
eventnally mamre trees yield positive returns along
cwrve 5.

If the fammer combinues to cultivale food crops
alone for another season, he receives an additional
net gain from production of annual crops (indicated
by the height of curve r at Ty and gain or losa from
agroforestry (indicated by the height of curve s atL T),
and incurs losses arising from the delayed planting of
trocs, I land tenurs 15 insecure, there is a possibility
thai the farmer will nat be able to receive the revenue
from fond cultivation and agroforestry production in
the future. Actually, planting conumercial trees is not
aliowed without approval from others concerned if
land is owned collectively by a group of families. e.g.
lineage-owned land and joint-family land, as will be
discussed shortly, Security of tenure, however, can be
established if trees are allowed to be planted because
tree planting requires a large amount of work, as is
clearly demonstrated by Suyanta et al. (1998a, b),
and that effort is rewarded by stronger land tenore
security under customary tenure institutions.

Fig. 2 illustrates how land tenure security changes
over time, in which security of wenure is expressed
in teyms of the probability p(f) that the farmer still
retains the right to receive the net revenue at 7.5 In
theory, if Jand tenure is perfectly secure, p(7) is atways
unity, assuming no other risks. The sitnation close to
perfect tenare security arises when bush-fallow land
i% privately purchased, in which a written agreement
15 exchanged and witnessed by family members and
village leaders. If a farmer opens communal forest
and grows food craps alone, tenure security decreases

T I the case of cinnadion, tees s ol 1 remove bark about 8-15
years after planting (Swyanio ef ab., 1998l A few mare productive
cycles are possible from regroweth of felled wees befors replanting
is necessary. Incorpuration of such charactenistics, however, will
nat chapge the qualitative resuits of the model.

B If pi#) declines at a constant ratz A, p(i) can be expressed 45
plty= pilhe™™,
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Fig. 2. Changes in probubility of retaining land dghts under different land tennre wrrangements.

aver time implying that p{#} declines with tme. Tenure
seeurity declines over time, because cleared land is
subject to customary tenure rules. which stipulate
that bush failow land evenwally retumns to control of
the community or the extended farnily in Sumatra
(Angelsen, 1995a; Mary and Michon, 1987). In fact,
any member of the group can request use of this land
for enltivation, particularly when it is fallowed. Thus,
tenure securfy is clearly different between cleared
forest land and inherited bush land. Once trees are
planted, however, the cultivator acquires highly secure
ownership rights over the land under customary law.
Thus, if the cultivator comtinues to retain the right to
receive the revenoe at T, further decling in p(r) can be
prevented, As is shown in Fig, 2, p(n) declines unijl
T from which it remains constant. On the other hand,
i) is less than unity and stable but lightly declining
if family-owned bush-fallow aren is inherited wonder
customary land tenure. Because of the restrictod Jand
rights, 4 farmer who has inherited land may not be able
to obtain full henefits from land. For exampte, if the
farmier becomes sick, land may be uncultivated fem-
porarily due to the restrictions on land leasing. There-
fore, p(z) is likely 1o be less than unity, Asin the case of
cleared forest land, p{f) may decline over time, parti-
cularly if the inherited land is fallowed, because other
family members may claim the right to cultivate this
land. Our survey data indicate that approval from nther
family members nsnally is noeded before planting

trees on inherited land and it may not be granted
easily, if collective cwnership is maintained. If tree
planting is allowed on inherited land, the declining
trend of pir) can be avoided. The effect of tree plant-
ing, however, will be smiall because the rate of decline
in pi7) is small.

We assume that a farmer maximizes the risk-adjusted
net expected present value of land wse, VL), with
respect to T, which can be formulated as: 2

T
V(L) = max { f pit, Lirttye™ o
1]
+a(T, L]u"‘”TS(T)]

T
= mmax U plt, Lyritye ™™ &
0

0]

+p(T. L)e"ﬂf =7, Tye P Thgy
.

(1)

where p denotes the probability that the farmer can
retain the right 1¢ receive the net revenue, which
depends on the length of land usc for food cultiva-

¥ This formolalion has some similarity with the well-koown
Fansrman's model of optimal wee harvesting, which ts extended by
Caonzad and Clark (1994) (see pp. 191-194). However, while our
model addresses the question of oplimum time of planting irees,
the Faustman’s models provide the optimal tme W harvest timber.
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tion(r) and land tenure institutions(); g is a dizcount
Tate, which is assumed constant; 5(T) stands for the nat
rresent value of tree cultivation beginning with plant-
ing aL ume T and 5 a fow of net revenues. Note thal
§is defined as the discounted value of s. It is assumed
that v is & funetion of the age of tees (v — T) and
the date of tree planting (7), as the profits from tree
cultivation depend on expecied prices of tree products
in the future. The first term is the present value of
the net expected rerum from shifting cultivation, 0
whereas the second term cormresponds to the expecied
return from agroforestry. The net revenue frem food
cultivation r depends on ¢, which designates the length
of period during which food crops have been grown,
For simplicity, we assume that r and s ate the samg
regardless of whether primary forest is exploited or
bush-fallow ares s used for cultivation, Actually, how-
ever. soil is more fertile in the case of primary forest
than the case of bush-fallow area, so that net revenue
from food culoyvation, 7, tends to be smaller in the lat-
ter case. On the other hand, s is largely independent of
the previous use of land, 4y is demonsirated by recent
studies af profitability of cinnamon and rubber culti-
vation in Sumatra (Suyanto at al,, 19983, b). Thos, tree
cultivation tends to be delayed in the case of expleita-
ton of primary forest, if other things are the same.
In the case of collective family ownership, the
prohability that thase who plant trees receive the net
revenue from agroforestry, ie. p(T.L) will be low
and discontimions at T in Eq, {1}, Te contrast, if land
is cwned privately or by a single family, clear irec
planting rights exist. If such tree planting rights do
not exist, incentives for trec planting are weakened.
As population pressure increases, lhe comparative
advantage of agroforestry over shifting coltivation
tends to increase, because oel revenue from shifting
coltivation tends to decrease due to the declining fal-
low peried and fertility. Under such circumstances,
more secute land tenure institutions may be indoced
to develop in order to capture larger potential benefits
from investment in tree planting, in accordance with
the evolutionary view of farming systems and the
theory of induced institttional innovation (Boserup,
1965; Hayami and Ruttan, 1985; Hayvami, 1997).
Platteau (1996) argues that indigennus land tenure

1% Fir simplicity, we do not consider subssquent cycles of food
production mader shifting cultivalion.

instirations tend to evolve towards individual owner-
ship systems, even though complete private property
rights systems will not emerge spomtaneously. The
individualization of land tenure institutions, however,
is less likely to occuor if profitable investment oppor-
tonities are limnited. This is the case for paddy felds,
in which only small investments in the maintenance
of simple traditionai irrigation sysiems are required.
In line with these evolutionary views, we postulate
the following hypothesis;

Hypothesis 1. More secure individualized land renure
mstittions will develop in response 1o incressing
scarcity of land refative to labour in order to reap
benefits from investing in land improvement.

In our empincal study, we will compare the evo-
Iution of land tenure institutions among paddy fields,
bush-fallow areas, and tee plot fields ar the village
level. If our hypothesis is valid, we expect to observe
greater individualization of land temure institmtions
in opland plots, in general, and tree planted plots, in
particular, than in paddy fields.

For sinplicity of modelling, we assume that per-
fect rights to tree planting ave assured, so that p(T.L)
15 contiruous al 7. The first order condition for the
interior nptimum can he obtained by differentiating
Eq. (1) with respect to T

avii.
% =e T 3 p(T. Lr{T) + pi(T, L)S(T)

—pp(T, LYS(T+P(T, L) [%‘;_f_’]} -0,
@

where the first term stands for net expected revenus
from cultivation of food crops in period T, the second
terrn for the expected reduction in the probahbility of
obtaining the present value of tree cultivation, which
is non-positive (ie. p; = 8p/aT < 1), the third term
for expected capital Inss, and the last term for the
reduction in the nei present value of iree cultivation
due io the delayed tree planting. By differentiation of
S(7), we obtain

a8(T

-'ET— ] "'.i'(n._ ™ "'[;; [51(1‘ -T. T

—s2(y — T, 10 e P D dy 4 p8(T), (3)
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where s(0,7) corresponds to net revemue of agro-
forestry o the intial period, and 5y = ds/o(v — 1)
and sz = As/AT. Since 51 measwres the effect of an
incresse in age of trees on net revenue, its sign is
expected to be positive. Bven if it becomes negative
bevond a certain age, it will be reasonable to assume
that the integral of 5 in Eq. (3) is positive. The sign of
5 s uncertain, even though it is likely W be positive
reflecting increasing scarcity of land. Substimtion of
Eq. (3) into Eq, (2) results in

(T} = 5(0.T) + [M] S(T)

p(T, L}
—f [si{v =T7,1)

T
—52(v = T, e ?¥ Ty = (. {4

The first two terms represent marginal changes in
gain from postponing tree planting, whereas the last
fwa terms represent marginal ioss due to delayed tree
planting. It is clear from the third term in Eq. {4)
that early tee planting is prometed, if land tenure
security declines when food crops are grown. In other
words, declining wenure securdty promotes treg plant-
ing if continued shifting culivation reduces tenure
security and tree planting eonfers strong security. The
land tenure system that leads to early teee planting
is inefficient from the private peint of view, but this
inefficiency can he counterbalanced by the positive
externulities of mees.
If p1 = 0 holds, Eq. {4) can be simplified to

r(TY— 3500, T) —f [y —T.T)
T
—s{v — T, e gy =0, {8)

which implies that in our model the optimum litning
of tree planting is unaffected by the level of tenure
security reflected in p, regardless of whether it is per-
fectly secure private tenure or insecure but stable com-
mnal land tenure, which is subject to the traditional
inheritance rules.!! The choice of T in accordance
with Eq. (5) is optimal from the private point of view.

Vi This property can easily be obtsined from Eq. {1} hy assuming
a constant value of p. The speciel case of constant p is similat (o
the case considered by ihe dynamic wtility maximization model of
Tarson and Bromley (1990) {see p. 255).

The implications of our model ¢an be summarized
in the following testable hypathesis:

Hypothesis 2, Declining land tenure security under
shifting cultivation (ie. py < 0), coupled with its
enhancement by iree planting, promotes early tree
planting.

We will test this hypothesis by estimating tree
planting functions in the short run, i, one year af-
ter acquisition of land, and in the loager ron, ie. at
the time of our field survey, in which varions land
tenure dummdes, including dummies for acquiring
land through clearance of communal forests and pur-
chase of bush-fallow area, are included as explanatory
variables. If our hyputhesis is valid, we expect ta
ohserve that the dummy variahles for acquiring land
through clearance of primary forest are significant in
the short-run tree planting function, whereas other
land tenure dummies are expected to be insignificant
in both the shor-ran and longer-run funetions.

3. Land tenure and land use
3.1 Land terure institntions

Let us first review the types of land tenure insti-
tutions ihat prevailed in our study sites in Sumatra.
We selected 60 villages randemlby with probability
propottional 1o village population from four districts
in Sumatra, i.e. Solok in West Sumatra Province and
Kerinci, Bungo Tebo, and Bangko in Jambi Province
(see Fig, 3). Solok, which we call the Figh Region in
this stody, is located in the highest altitude of more
than 1000 m above sea level and the major tree crop is
coffec, even though the area planted to cinnamon has
been increasing. Kerinei is called the Middle Region,
where cinnamon is a major tree crep. Bungo Tebo and
Bangko are edjacent districts located in a low-lying
area, where rubber is the major tree crop. Since cur
sites in these two districts are similar in terms of cth-
nic coniposition, climate. and topography, we lunp
them together and call this the Low Region. 12

17 Yor more information on the dotimant farning s¥stems in
Sumatra, see Angelsen (1994, 1993a) on shifting coltivation,
Tomich et al. {20000 on highland coffee, Awneeruddy (1954)
om cinnzmon, and Barlow and Muharminto (1982), Barlow and
Jayasuriva {1984), and Gouyon et al. (1993) on rubber.
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Fig. 3. Map of tenwe survey aress.

Traditionally, the major ethnic groups — Minangk-
abau in the High Region, Kerinci in the Middle
Region, and Melavu Jambi 1 the Low Region —
have telied upon wet rice cultivation and, hence,
areas along streams and rivers are predominantly
used for paddy fields. Paddy fields are surrounded by
agroforestry plots. including both mafure trees and
newly pianted trees intercropped with annuals, and
bush-fallow plots under shifting coltivation. Natural
forests typically are located in the mountainous ter-
rainl farther from village centre. The bush-fallow area
originally was converted from primary forests.

As is shown in Table 1, vitlages in High Region are
endowed with large paddy areas, whereas paddy ficids
account for a small portion of land in Low Reglon,
Bush-fallow area is the smallest in Middle Region in
terms of both absctute area and relative proportion in
the total exploited area. In contrast, there remain large

tracts of bush-Lallow in Low Region. Untfortunately,
official statistics do nat distinguish between secondary
forest, which is a part of the bush-fallow system, and
primary forest, and farmers’ estimates of primary
forest area are subject to substantial errors. Thus, we
estimated the primary {orest area by subtracting the
total exploited area estimated by a group of farm-
ers from the total village area reported by official
statistics. According 1o the results shown in Table 1,
primary forests still acconnt for a hig share of village
land. This may be explaincd partly by the fact that
a relatively well-protected national park accounts for
ahont 584 of the area in High Region and 74% in Mid-
dle Repion according o farmers® cstimates, and partty
by steep slopes of mountainous areas unsvitable for
cultivation.

Papulation density is the highest in Middle Region
and lowest in Low Region. Low popylation density in
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Tuble 1
Land-use pateern ang size of population in selected villages in Sumatea
Surple  Exploited ares Total village Primacy Population Populalion densty
size  in 1995 (ha)* area® forest ares’ in 1993 in 19539
Paddy  Agro- forestry  Bush-  (ha) iha) {personsion’)
fields  plots fallow
High Region 24 25¢ b 204 5143 430% 1764 34
Gn 43} {24]
Middle Region 19 151 526 125 ENrec) 2371 1340 42
1) {662 (18)
Low Region 17 102 394 385 6735 5654 mn 1
] (53} 136)

 Based on communify survey, Numbers in paremtheses aze proporiions i esplvited area in percentage ferms.

" Based on Agriculural Census (Bureau of Statistics).

¢ Estimated by subtracung tofal exphoiced area form eotal village area.

d population divided by village area,

Low Region may be explained partly by the paucity of
paddy {ields in this area, whereas the rich endowment
of flat fertile area suitable for rice cultivation and high
preficability of cinmamon would explain the highest
population density in Middle Region.

The three major elhnic groups all follow mati-
lineal inheritance and matrilocal tesidence systems,
even though the icheritance system has undergone
subsiantial rransformation over time (Erdngron, 1984
Kahm, 1980). Traditionally, lineage land particulatly
for paddy fields has baen owned collectively by z
group of kin members, and this group usually con-
sigted of & grandmorther, her hushand, children, and
grandchiidren. Land is bequeathed o sisters, nieces,
and daughters of a woman who passes away, in accor-
dance with the decision of a Tineage head. The head is
sclected from nncles, i.e. a male member of the second
generation, who exervises strong awthority regarding
land inheritance. The basic principle of land allocation
is tn maintain equity among lineage members.

Land under joint family cwmership, which is in-
herited and owned jointly by daughters, is muoch
more common than lineage ownership, The major
difference from lineage tenure Lics in the tact that
land is owned by a smaller number of family mem-
bers. A system of rotating land use among sisters’
families is often practised for coltivation of wet rice
fields to prevent excessive fragmentation. All types
of decisions regarding land use. inheritanpe, rent-
ing, and mortgaging are made jointly by sisters and

their husbands withont intervention of other lineage
members.

Joint family land tenure has developed along two
paths. First, lineage members agree to divide lineage
land into joint family land, usually at the time of
inheritance. Second, davghters jointly inherit private
land, which was acquired either by opening forest
land or by purchasing already-exploited bush-fullow.
Although the sale of Lineage and family land iradi-
tionally has been probibited, such land actually can
be sold with the consent of group members.

Single family ownership, which has evelved from
joint family ownership, is also emerging. Like joint
family ownership, daughters inherit land under sin-
gle family ownership, but ownership rights are more
individualised. Another formn of the single famuly
ownership system has appeared in which sons are
permitted to inhert some land, Single family owner-
ship could have evolved from joint family ownership
or from inheritance of private land. As far as upland
fields are concerned, the common practice has been
that joint family land is converted to single fumily
land, if commercial trees have been planted.

3.2, Land use in sample villages

Through group interviews, we obtained estimates
of the praportions of Jand under different land tenure
institutions by type of land use. Since measurement
of arcas under dillerent land tenure systems at the
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Tahle 2
Distribution of area under different land tenure by Jand-use rype®®
Lineage Joint tamily Single family Private ownership Private ownership
ownership ownemship ownership T {purchase)} 1I (clearance)
1. Paday field:
High Region 22 G0 757 79 4.1
Middle Region 104 639 6.3 55 7.4
Low Region 0.0 640 2937 .1 0.1
2. Tree plots,
High Region 3l 52 418 10.4 311
Middle Region 4.7 L5 61.7 135 185
Tow Region 00 an 45.6 124 38.7
3 Burh-fallow area:
High Region 155 8.5 36.3 52 326
Middle Region 10.3 19.4 431 143 125
Low Region 223 31 417 57 200

. B:lisec-l- on community wmér:..ﬁ.umbem in some bmes do not add op 1o WS, becanse of small avea of land ooder stare ownership,

village level has never been done, such dala are
necessarily crude and subject to errors. Thus, we
combine sirmilar land tenure categories, such as sin-
gle family ownership by daughters, and daughters
and sens. Nonetheless, as 15 demonstrated in Table 2,
some clear tendencies can be ohserved. First, lin-
eage land is observed mostly in bush-lallow aseas
and in limited areas of paddy land. Second, joint
ownership is dominant for paddy flelds in Middle
and Low regions, but accounts for anly 3-19% of
bush-fallow and smaller portdons of tree crop plots in
all regions. Third, single family ownership is more
impontant than joinl ownership eacept for paddy
fields. Fourth, private ownership tends (o dominate in
tree crop plots and accounts for a sizcable portion of
bush-fallow.

If the matrilineal rule of inheritance to danghters is
sirictly adhered to, the privately acquired land ought
to become joint family land in the next generation
and lineage land after two penerations. Yet area un-
der jeint family and lineage ownership is generally
small in all the regives, which indicates erosion of
the traditional matrilineal inheritance system. A ma-
1or exceprion is bush-lallow area, in which lineage
land stilt is observed in relatively large areas. This
reflects the Fact that land tenure status of bush-fallow
land is often individualized after it is converied to
tree plots. As was discussed earlier, private ownership
rights acquired by ¢learing forest are insecure and
subject tu traditional inkeritance rules, unless trees are

planted. 1 This explains why joint family ownership
is mare prevalent for bush-fallow than for ree crops.

In order to assess the strength of property rights
under different land tennre institutions, we asked a
group of farmers in each village whether the enltivat-
ing household possesses rights to rent ont under share
tenancy, rent out under fixed-rent leasehold tenancy,
pawn, and sell with, and without, approval of family
and/or lincage leaders for the various tenure cate-
gories. The right to rent out under share tenancy is
the weakest right followed ¢losely by the right to rent
out under leasehold tenancy, '* whereas the strongest
right rests in the right o sell without approval, Pawn-
ing is problem-ridden, because if a pawner cannot
rcpay the lozn, the land may eveniually be confiscated
by a pawnee. Except for the case of lineage-owned
paddy fields. in which there is no individual right ta
sell at all, farmers' answers were either ‘yes without

3 The role of tees in establishing land claims was noted by
one of the earliest Evropeans to publish matenal on Sumalra.
Marsden {1Y86) (see p. 69), drawing cn his experience living in
Sumatra in the Tate 16th century lung before rubber and eoffee
were introdoced, wrole that “. .. property in land depends on
occupuncy, unless where fruit-beanng trees have been planed.”
For a more recent analysis, see Angelsen {1995h).

W This could be because there $5 stronger incentive {o mine the
sodl pnder Jeasahnld rengney than share tenancy, hecause the whole
margingl product accrues to leaseheld tenants, unlike share tenants
who receive only a portion of Ineremental output. See Otsoka et al,
(1992 for a survey of the literature on the Jand temancy conmmacts
in agranian coonmies.
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Table 3

Avcrage number of lund property rghts vader different Land teounes®

Lineage Toint famndly Single family ownership Single family cwnership Private ownership
land ownership I (daughvers) I (daughters&snns) {purchaseddrclearcd}

1. Pastdy field

High Region 0.5 L& 1.6 3z 3G

Middle Region 0.8 22 2.0 2.8 349

Low Region na. 27 20 n.a, 38

2 Upland feld®

Hizh Region 0.0 0.6 1.4 20 31

Middle Region R 0.9 14 2y 38

low Region 0.0 1.0 g 8 38

 Four zights are considered, rights o vent out under share tenancy, vent out voder leasehold tenancy, pawn, and o sell. Numbers refer
to the average aumber of rights without obtaining approval of the family and/or lineage members.

B Upland ficld refers W both agroforestry pluts and bush-fallow.

approval” or ‘ves with approval’, for all categories.
Therefore, we characterized the strength of individual
land rights in terms of the nomber of rights withont
1equiring approval (se:¢ Table 3). It is unreasonable to
assurne equal importance of each right and, hence, the
number of rights should be understood as ordinal hut
not cardinal gumbers. 1* Since therc is no difference
in land rights between bush-fallow and agroforestry
plots for the same categery, these two types of land
ure combined under the calegory of upland lields.
Individual land rights under lineage ownership are
vory weak, possessing at best the right to rent out un-
der share tenancy. It is interesting to cbserve that indi-
vidual land rights for paddy fields under joint family
ownership in the Middle and Low regions are cotn-
paratively high. Tt appears that individoal land rights
under joine family ownership have been strengthened
by the deliberate agreement of the family members. 18
Except for this somewhal anemalous phenomenan,
land nghts are stronger under single family ownership

15 Besley (1993} constructs a similar variable and treats it as a
continupus variable for (he regression analyses, This procedure is
probhlematic,

19 ‘There is another important reason for the persistence of jeint
family owunership of paddy land Where popolation density 1%
high. i1 is common to rotate use of paddy land amang honseholds
with a claim on it. This rlalional system is a workable response
to fragmentation of paddy units becanse the production cycle is
comfined Lo several months., Thus, members of a generation can
look forward ta fheir tum 1o use this land for tee production every
few seasoms. This approsch i4 unworkable for perennials, where
the productive life of the trees may exceed the length of a human
generation.

than joint family ownership, and within single family
ownership, the rights are stronger in the case of own-
ership by both daughters and sons. But even under
single family ewnership by danghters and sons, there
is noright to sell without the approval of family mem-
bers. The right to sell without approval is granted only
to land acquired by clearing forests or by purchasing
land. There is practically no difference in land rights
between cleared and purchased land at the time of ac-
quisition. Patticularly in the Middle and Low regions,
land rights in cleared and purchased land are close to
full private ownership rights, The major difference be-
tween private ownership in Sumatra znd the westem
worid is the lack of official registration, so that land
cannot be used as collaterai for loans from banks.

Table 4 compares tree rights under ditferent land
tenure institutions. Two rights are considered; rights
to plant and replant wees. As in the case of land
rights, we characterized the strength of individual wee
rights in terms of the number of rights without requir-
ing approval in this table, It is clear thar iree rights
are markedly weaker under collective c¢wnership
{i.e lincape and joint family ownership) than nnder
individozalized ownership (i.2. single family ewnership
and private ownership}. Collective ownership is likely
tn be replaced by more individualized ownership sys-
tems, as comparative advantage of agrofarestry sys-
tem increases over shifiing colrivadon with increases
in population pressure.

Investment in traditional irrigation works lur paddy
procuction reguires a minimum of effert to mainiain
and repair these simple, small-scale facilities. Thus,
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Table 4

Average nmmber of wee dights under different land teoures®

Mgion . Lineage Joint tamily - Sinple family Singla family ownership Private owmnership
owner-ship ownerghip ownership (daughter) T (danghter&som) (purchased &cleared)

High Region 0é 0.6 14 pat] 21

Middle Region ns ns 20 20 0

Low Region 0.3 0.5 1.7 17 24

2 Two rights are considered: pghts o plant and replant rrees. Numbers refer to the average nﬁmber of rights without ohtaining ap-pmval

of the family members.

less individualized land wenure for paddy fields is not
as much of 2 problem from the standpaint of required
investment incentives. If population pressure is the
driving force toward individualization of land tenure
institutions, we would expect to observe a predomi-
nance of more individualized tenure on iree crop piots
in arcas where population density and population
growth rates are high.

3.2, Tree planting among sample households
Given the complex and endogenouns nature of land

tenure institutions at the community level, it is difficult
to identify statistically the consequences of the choice

Table 5

of land tenure institutions on the use of land if we
use village level data. It is preferable to use household
data for the statistical analysis, because land tenure
institutons can be assumed either exopenous or pre-
determined at the household level. In order to collect
bousehold data, we conducted a andom sampls sw-
vey of 300 farm households in 60 villages in 1985,
Table 5 presenls data on land use changes in 557
upland plots reported by the sample households, clas-
gificd by land use beforc acquisition and by regicn.
Thus, a single household owns, on the average, two up-
land plots, Tt is clear that when an agrofaresuy plot is
acquired, with very few exceptions, it continues in that
land use. Thus, agroforgstry plots that were planted

Land nse before gequisition, used for aproforestry 1 vear after acquisition and at present®

Land nse hefore Total M. W al plots planted b trees, Nu. of plats planied
acquisition af plots 1 year after acguisitian to trees in 1995
High Region:
Agroforestry 44 43 {98} 41 (93)
Bush-fallow:
inhented in 13 (36) 24 (57
purchased 9 4 (44) T
torest 64 45 () 33 (B3
Middle Region,
Agrafurestry 33 3797} 35 92y
Bush-fallow:
igherited 35 18 (51} 28 (20
purchased 35 16 (46) 24 (69
Porest 17 L4 (94) 16 (9d4)
Low Regivm:
Agroforastry 7 107 (1001 106 (99
Bush-fallow:
inherited 63 40 (43) 47 (73]
purchased 0 B 4 11 (53}
Forest 87 a5 (75} 05 (T3}

# Mumbers in parentheseg are percentage of the total number of plos.
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before acquisidon were excluded from the analysis of
tree planting. Instead, we focused on how land use
has changed where Tand was bush-fallow or forest be-
fore acquisition. It i5 important to ohserve that one
year after acquisition, a much larger proportien of
forest had been converted to agroforestry compared
to land that was bush-fallow. Furthermare, the inci-
dence of tree planting was generally lower and slower
to increase in the case of purchased bush-fallow ar-
eas compared with inheritcd bush-tallow areas. Those
who purchased bush-fallow land are assured of secure
land rights so that they did not have to plant trecs
hastily. The land rights under single family ownership
acquired thraugh inheritance remain relatively stable
even if bush-fallow is practised, so that ‘prermature’
tree planting is not predicted by cur theoretical model,

4, Determinants of land tenare choice

Land twenure choice is endogenous at the village
level or at the level of extended families. In order to
identify the determinants of such choice, we estimated
functions explaining the proportivn of Jand under lin-
eage, joint and single family nwnership, and the two
tvpes of privae oweership (e for purchased and
cleared land) separately for paddy fields and tree crop
plots. Mare specifically, we estimated the following
functions while using a common set ol explanalory
variables:

Y = Yy (Population density, Population growth
rate, Proportion of paddy area, Proportion of eth-
ni¢ minoritics, Travelling time 1o sub-district town,
Walking time to forest, Regional dummies),

where ¥;; shows the proportion of ith type of land
ownership {f = 1, 2, 3, 4) on jth type of land (f = L.
2), and explanatory variables are all village-specific
eacept regional dummies for Middle and Low regions,
By definition, in principle, &, ¥; = 100%.

Population density in 1983, the earliest census year
for which consistent village population statistics are
available, was highest in the Middle Region and low-
est in the Low Region. The annual average population
growth rate for 1083-1993, however, was lowest in

I” P sum. however, does not add up to 1Y% in some cases
becawse of a smal! ares of land under stute ownetship within the
boundaies of the willagzes studied.

the Middle Region, indicating thce high population
pressure on limited land resources in this region.
Percentage of paddy area is included to capture the
importance of paddy fields for suppliying food. In
this measure, the High Region is located in the most
Tavoorable area with paddy fields covering 5.7% of the
village land. The percentage of outsiders was highest
in Middle Region, rnost of whom were migrants from
Java, The Javanese are not matrilineal and their inflow
might have affected the traditional iand ownership
systems in these matrilineal societies. The proportion
of migrants, however, was generally low, ranging
from 1-5%. Travel time to the sub-district capital
by motorcycle was inchuded to take inte account the
mmpact of access to local markets, whereas walking
time to the nearest forest was included to capture the
effects of proximity of forcsts to residential arcas.
Partly as a result of its well-maintained infrastructure,
travel time to the sub-district capital was shortest in
the Middle Region. In this region, little forest land is
left near villages, so that walking time to forests was
longest, which is Jonger than 3 h on the average,

We estimated eight regression functicns and the es-
timation results arg shown in Teble 6 while exclod-
ing the case of lineage ownership of paddy fields and
tree plots which occupied small areas. Since ¥;; are
truncated below zeto, we applied the Tobit cstimation
method. '® The validity of our hasic hypothesis that
population pressune promotes the individyalization of
land tenure can he tested by exumining whether higher
population density and greater population growth rates
are associated with greater incidence of private own-
ership and smaller incidence of family ownership, 1°
Consistent with our hypothesis, popularion density has
2 negative and significant effect on the incidence of
joint family ownership and positive and significant
effects on the incidence of single family ownership
and private ownership through purchase in the case
of paddy field, Since all forest areas suitable for con-
version to paddy cultivation huve been exhavsted, in-
dividualization took the form of replacing collective
ownership by single family ownership and inducing

1 Since tree crop phids under single family ownership existed in
all sites, Tobit and ordinary least squares {DLS) reymessions ate
identical in this casc. Aceonding to the OLS estimation, £ is 0.39.
1% Note. however, that the resulis of our statistics test musl be
qualified to the extent that populatiom variables are endogenous,
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Table &
Tobit regression of proportion of arex under ditferent land teoures by land-use tvpe®
Paddy fields Aproforestry plots
Joint farily  Single faily  Parcbased  Cleared Joint family  Single family  Purchased — Cleared
Interoe 2129 73.2% 354 573 —074 56.58 T44 214
(8.01) 5 1)) 271} (15.28) {12.52) [7.98) (3.0%) 814
Bopulation density — —0.20° 021" o 013 1.22 —{47 047 027"
.12} (A BN (0.0} (0.31) 0.22) 0.15) 0. 1000 (.15)
Population growth 039 =316 -n32 407 374 —4 38+ =145 .36+
(2.09) 12.35) in.7g) (el (3.54) (2,19 (1.41) (225)
Paddy arca (%) 0.28 —0.27 0.00 -1 -145 211" —085 —1.34
(050 {15 0.249) {338 (L (83 56 .67y
Cutsiders (%} A =014 0.0 3.45% .47 —0.49 0.26 0.23
(LET) 0.77 0.24) (1.4 W52 {37} (024} (0413
Tire o ton (1) —01g -7 002 ={0.24 =0.14 =005 n15* —{h(i2
(.11) 0.12) (00 0 {8 {00 (.06} (0.100
Time w forest (T 011 0.37 0.29 ~1.10 —i3.14 —UA7 1.15% -1.73
53] {D44) 032 (3. 01} {1.76) {(LBR) (053 (1.55)
Middle Region 75.00+ —R7.38 —4. 20 =170 —30.44 29.90™ -0 =259
(8.54) (10,10} {283} {14.08) {16.12) (829 {5.24} (853
Low Region Sp.aEt —45.34% 0.85 =15.40 ~-18.3 047 =203 8.19
(8.03) {903} {2.92) 11900} 113.93; (8.14) (3.21) (8.57)
Log Lkelihood —221.57 —204.45 ~173.51 — 67T M} —H(53 —257.81 —207.60 ~232.10
Bample sz 35 35 3% 53 =R SR SR 58

4 Numbers in parentheses ae sandacd errors.
* Indicates significance at the 5% level; ¥*, of the 1% level.

market transactions in land. Note that the Middle- and
Low-Region dummies have positive effects on the pro-
portion of joint family cwnership and negative eftects
on the proportion of single family ownership in the
paddy field equations. These results are consistent with
the observation from Table 3 that land rights for joint
family temyre in the Middie and Low regions were
similar 10 or even stronger than land rights of single
family ownership.

According to the estimation results of the determi-
nants of land tenure in agroforestry plots, higher pop-
ulation density promoted private ownership by stirmu-
lating the clearanee of forests ar the expensc of single
family owpership. The effeci of population density on
joint family ownership, however, is insignificant pre-
sumably because of the small variations in remaining
areas under this ownership (see Table 2).

Given the population density in the base period,
population pressare will increase with population
growth, Population growth has 2 significant impact
only on land tenure distribution in agroforestry plots,
but not on tenure for paddy. Similar to population
density, higher population growth resulted in lower

incidence of single family ownership and higher in-
cidence of private ownership through clearance of
forests.

It is interesting to observe that a proportion of
paddy arca tends to have negative effects on the clear-
ance of forest, which is different fromn the effect of
papulation variables. This is expected, becavse the
larger endowment of paddy fields, which produce
mare grain per nnit of area than upland fields, lessens
the population pressure on land. Larger propertion of
paddy fields alse is associaed with preservation of
tineage ownership in hush-fallow land. Proportion of
outsiders is associated negatively with the incidence
of joint family ownership of paddy ficlds. suggesting
thet the inflow of outsiders halped undermine the tra-
ditiona] family ownecrship sysiem of the mauilineal
society. 2 Ouisiders seem to have acquired paddy
land in the past by clearing forest arcas suitable for

i T;:lt‘. pr_upartim of ouwsiders, however, may be reparded as
endogenoas if they were atracted by the case of obtaining paddy
fields due 10 & more individnalized ownership system.
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paddy cullivation, which is reflected in its posifive co-
efficient in the cleared arca regression for paddy fields.

By und large. both travel time to the sub-district
town and walking time to forests have no significant
effects on the disiribulion of land vwnership, with
exceptions heing the positive effects of both variables
on the incidence of purchased agroforcamy plots. The
former result that poorer access o local markets stim-
ulates the transaction of agroforestry plots is difficult
to interpret. The latler result, which points to the high
incidence of purchase of the existing agroforestry
plets in areas where there is littde forcst near the
village, is tenable.

‘To sum up, there is fairly strong evidence that pop-
ulation pressure induces the individualization of land
awnership. A major question 1s the relative speed
by which primary forest and bush-lallow areas have
been converted to commercial tree plots. 1f the majar
scurce of iree plots is primary forest, agnoforestrv
development comes at the expense of the natural
environment. On the other hand, if tree plots were
primarily converted from bush-fallow, this develop-
meni may bring environmental benefits. These are the
issues to which we will now tumn.

5. Determinants of tree planting

It is not unreasonable 16 assume that land tenure
institutions are exogencus or predetermined for an in-
dividual household, because they were determined by
group decisions or in the past. 1In order 10 ideniify the
effects of land tenure institutions on the probability
of tree planting, we esiimated tree planting functions
one vear after acquisition and at present using 368
observations for piots that were forest or hush-fallow
at the time of acquisition. We apply a logit mode] in
which the dependent variable is unity if the plot was
converted 1o agroforestry. Land tenure institutions are
expressed by three dummy variubles; single family
ownership hy daughters and sons, private ownership
through purchase, and private ownership of land ac-
quircd through clearing primary forcst. The base for
comparisen is single family ownership by daughters.
Since more than one plot was sampled from the same
household in many cases, we used dummizs for mul-
tiple plot owrtership in order 20 conirol for the vari-
ance in error terms between households possessing

different number of plots. We also applied condi-
tional logit estimation to obtain consistent #stitnates
in the presence of village dummies. Aside rom the
land tenure variables, we examined the effects on
tree planting of the following variables: plot charac-
teristics (such as plot size, walking time to plot from
ewner's house, and yoar of acquisition) and house-
hold characteristics {such as age of househeld head
at the time of acquisition, vears of schooling of the
head, present lamily size. sice ol puddy and upland
fields, and outsider household dommy).

One of the lmitations of our statistical analvsis
is the failure to control adequately for the quality of
sample plots, even though we expect that walking time
te plot and year of plot acquisition may partly capture
the plot specific effects. I uncbserved plot character-
istics are correlated with explanalocy variables, the es-
timates of the regression coefficients will be biased. It
is important to recall, however, that we are interested
in changes in the magnitudes and the significance
of estimated coefficients of land tenure variables be-
Iween the short run {one vear after acquisition) and
the longer tun (at presentj. The assessment of these
changes may not he sefoosly distorted. Another prob-
lem 1s that we failed 1o obtain data on latmily size at the
time of acquisition. Thus, we estimated the functions
one year after acquisition with and withent family size
at present.

The regression results for tree planting one year af-
ter scquisition and at present are shown in Table 7; the
first three functions use 39 village dummies to control
for locaticnal differences. For simplicity, estimmies
of these coefficients are not reported here. The last
three functions vse conditional Togit estimation. As is
clear from this rable, the resnits are qnite mobust with
respect to changes in esfimation procedures. Among
household characteristics, age of head has significant
coefficients in the current period regression, Walking
time fo plot has a negative effect on tree planting
m the current period regression, which suggests the
importance of distance as a variable affecting the rate
of return to investment in trees (Angelsen, 19954},
Positive effects of year of acquisition imply that trees
were more often pianted in more recent years when
land became scarcer.

Several important results bave been obtained on
the impact of land tenure on tree planting, First, the
dummy varfable representing single family ownership
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Tahle 7

Logit regression of ez planting on formerly forest and hush-fallow plots

Logit with village dunmies

Conditional logit

1 year after 1 year after At present 1 vear after 1 year after At prezert
acguisition acquisition acquisibion acquisition
Phat size 229 0.27 009 .25 0.24 ~0.07
(128} f0.28) 022 {0.26} i0.26) {0.21)
Walkitg Lme o plot —0.0003 —0.0003 —0.0* —0.00z2 —N.402 —G.LK7
(0004} ((LO0)3) {6.003) (003) {0.043) {0.003)
Paddy area ~{.15 —{.12 ~0.2] —13 -1 -0.17
(0.29; .29 (0.28) (0.27) 0.2 {0.26)
Uplanc arca —0.03 —0.08 -5 —008 —iln UM
{RGT ({06} (0.05) (D06} 0.0 {0.04)
Ages of head =00 =0 Qurs* =060 —04 0.04*
{102} (—00 in.0) iz an2) (02
Schooling of head o - 101 002 o0 0.00 002
.05} (005} (0.05) (.08} (0.45) .08
Family size® —.22 —017 —LHY —0.14
.12} (LA B LI} 11N BN
Yuur o acguisiion .08 0T .05t 006~ n.oetY D04t
(0.02} (02} {0.02) 0.0 {0.02) (023
Ouistder dommy 0.17 —042 ~0.60 0.15 -1 053
(L3 (.29 {1.76) (1.19} (115} (L&
Single family —- dangheers&sons =003 0,17 —Q.50 -0l —.16 —350
(D66 D.64) (067 (6L 0.58) 10623
Privame ownership — pucchase —032 --0.14 -1.0z2* —0.24 —0.09 —{.86
(0,39 {057} (0.57) (0.3%) {152} [05Y
Private cwnership — clearance 1.15* | e 0.3z L.o0* 1.0 0.26
(L300 (.50 {049 (0.46) {045} 10L45)
Dumnty for two plats —{.46 -1 -0 —{.38 -0.59 =007
{047 10.46) (0.46) (0.42) 041} 1040
Dummy for more than two plots —02% -03] -7 —023 —24 —-0.66
(a6 (D.56) a0y 6t (061} (0.56)
Log likelthond —146.65 -148.26 15012 -107.18 108,86

 Numbers i parentheses arc sandaed crroes.
B Data rafer to present period,
* Indicates significance at the 3% level; ** at the 1% level.

by daughters and sons is insignificant. ?! Thus, the
baquest of land rights to sons did not significantly
change tree planting decisions. Second, the dumimy
for private ownership by purchase of bush-fallow areas
consistently has negative coefficients but is significant
at the 5% leve! only in the third equation, These two
findings are generally consisient with our hypothesis
that the optimum fiming of tree planting is largely
independent. of the level of original tenure security.
These are also ¢onsigieipl with the hindings of Place

I Although not teport=d here, we estimated a paddy vield fonc-
tion, which shows no significant effect of single family owoership
compared with joiet farnily cwnership.

105.87

and Hazell (1993) and Suyanto et al. (19984, b} that
customary land tenure institutions do not sigmbcantly
aflect lrew planling and tree crop yields. Although we
do not have concrete evidence, there is a possibility
that, like the acquisition of forest land, individual land
rights of inhetiled land slightly, and gradually, decline
over time before trees are planted. This may explain
the negative effect of private gwnership established
through purchase on tree planting compared with the
effect of the single family ownership.

Lastly, and most importantly, it is found that the
duramy variable representing private ownership ac-
gquired by clearing forest has positive and highly sig-
nificant coefficients for tree planting one year atter the
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land acquisition, but net at present. The former find-
ing strongly supports our hypothesis that those who
opened forests would plant trees scon after acquisi-
tion. It is also insuuctive to observe that in the longer
ran there is no significant difference in tree planting
behaviour between family cwnership and this type ol
private ownership. 2 Alse note that there are highly
sigrificant differences between the coefficients of the
two private ownership dummies in all four regression
functions. These findings reinforce the validity of
our hypothesis that private ownership rights acguired
through clearing forest are suhject to erosion unless
rees are planted, so thai irees are planted on this type
of land “prematurely” from the private efficiency point
of view.2} These results are different from the find-
ing of Besley {1995) that stronger land rights bring
about the highar incidence of tree planting. As is
forcefully argucd by Brassele et al, (1998), however,
Besley™s methodology of simply counting the number
af rights and using it as a measnre of tenure security
13 problematic. In order 1o avoid such problem, we
used tenure dummies in this stody.

6. Concluding remarks

This study pravided statistical evidence that pop-
ulation pressure promotes individvalization of land
tenure institutions in customary land areas. The extent
of individualization, however, was different for dif-
ferent types of land. Ownership of paddy land is least
individualized, which ts consistent with the smail pri-
vate investiment requirement for maintaining paddy
fields, Thus, joint family owmnership of paddy stll
prevails in many areas. The ownership of hush-fallow
land is more individualized than paddy felds. tat less
so than agroforestry plots. These observations suggest
that both clearing forests and planting trees enhance
individual ownership rights under these customary
land tenare institutions. These institutional rles seem

Z Dor findings are conzistent wilh thise of Tyadall {1996), who
finds mare aclive tres piantng oo woregistered land with insecure
[and rights than op registered land in Kenya.

3 1t is also possible that land Js purchased for speculation, in
which caze the decision to purchase is made garlicr than the
derision 1o use the purchased land. (See Anderson and Hiil {19900
on this point.] In onr ohservation, howewver, this behaviour is hut
conmen 17 the study amca.

1o rellect the general principle that labour effort for
long-term investments is rewarded by stronger indi-
vidual land rights.

We also obtained statistical evidence that supporis
the hypothesis that tenure security of land acquired
by ¢learing communal forest tends to diminish over
time if food crops are grown under shifting cultiva-
tion (slash-and-burn). Under these institutional mles,
excessively early tree planting occurs from the pri-
vate point of view, because tree planting erhances
land wenuee sccurity, which otherwise will continue
1 decline. This is supported by our f[inding that the
pace of tree planting tends to be slower in the case of
purchased bush-fallow land than the case of primary
forest clearance, even though individual land rights
acquired through purchase of bush-fallow land are
most secure. This secure tenure will be efficient from
a private point of view, but, as fallow rotation shortens,
the use of land lor bush-fallow farming may not be ef-
ficient from the viewpeint of the global environment.

Land policies which attempt to enhance private
land rights over cleared forest, e.g. by granting land
titles, are likely to be counter-produoctive for sustain-
ing natural forest enviromments and creating agro-
forestry, because they increase the value of cleared
land and decrease the profitability of early tree plant-
ing. Similarly, policies to promote the profitability of
agroforestry will face a rrade-off: they will promete
not only tee planting, but also deforestation. Thas,
appropriate policy inlerventions involving customary
land tenure institutions and agroforesry technology
most consider not only their direct impacts on the
use of exploited land, but also their cffect an the
conversion and the use of forest land.
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