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This article uses household survey data from Ghana, Kenya. and Rwanda to test 1if the
indigenous land rights systems 1n sub-Saharan Africa are a constramt on agricultural
productivity Rights which farmers hold over individual parcels of fand vary widely.
and ure 1n many cases surprisingly privatized  Yet with tew exceptions. land nights are
not found to be a significant factor 1in determining ivestments i land improvements,
use of inputs, access to credit, or the productivity of land These results cast doubt on
the need for ambitions land registration and tithing programs at this tme
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There is a continuing debate about whether the
indigenous African land tenure systems are a
constraint on land productivity. Some authors,
such as Dorner and Harrison, see indigenous
tenure systems as static constraints, providing
insufficient security to induce farmers to make
land improving investments or to induce lenders
to finance such investments. Others, such as
Cohen, Boserup, Noronha, and Bruce, counter
that indigenous tenure arrangements are dy-
namic and evolve in response to factor price
changes. They argue that privatization of land
rights, whereby farm households acquire a more
complete set of transfer and exclusion rights over
their land, occurs as population pressure and ag-
ricultural commercialization proceed. If so, the
need for widespread land registration and titling
programs at this stage of African economic de-
velopment is called into question.

The debate has been carried on without ben-
efit of rigorous empirical tests of the relation-
ship between indigenous tenure arrangements and
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agricultural productivity. In the present paper,
we use data from farm surveys in Ghana, Kenya,
and Rwanda to test the relationships through
formal econometric modeling.

Conceptual Framework

The conceptual model to be tested is taken from
Feder et al., which describes, for a study region
in Thailand, the relationships between “secure
ownership of land,” as measured by the holding
of a legal title, and land productivity. By sub-
stituting “privatized land rights” for “secure
ownership of land,” we can test Feder’s model
in the sub-Saharan African case. Farmers with
more rights may have a higher probability of re-
couping the benefits from land improvements and
thus will be more inclined to make medium- or
long-term land improvements and to use com-
plementary yield-increasing inputs. Because they
imply a greater likelihood of repayment, im-
proved land rights may also increase lender
willingness to offer credit, leading to easier fi-
nancing of improvements and inputs.

We can write these relationships in the form
of a structural model, based on parcel-level ob-
servations (1) for each household:

(h C =f(X".X.5)

(2) L =f(X". X", X" S,. C)
3) I =fX"X".X"S,.C,L)
(4) Y, = f(X", X", X", L,. 1)
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In this model, we assume that land rights (S,)
are predetermined at the time of acquisition of
the ith parcel, (an assumption discussed later).
To simplify the presentation, we view S, as purely
exogenous, although this assumption is relaxed
when estimating the model.

Equation (1) is a reduced-form equation de-
scribing the joint effect of supply- and demand-
side factors on the household’s use of credit.
Dependent variable (C) is a household-level bi-
nary variable for the use of credit in the past
year. It is hypothesized to depend on an aggre-
gate measure (S) of the household’s parcel-spe-
cific land rights variables (S,), on village dum-
mies (X"), and on household characteristic
variables (X"), which capture differences in
wealth, resource, and skill levels Greater pri-
vatization of land rights is, cezeris paribus, hy-
pothesized to lead to an increased supply and
demand for credit and hence to greater use of
credit.

Equation (2) states that land improvements (L)
made to the ith parcel since acquisition depend
on rights held over that parcel (5)), locational
dummies (X"), household characteristics (X”),
credit use (C), and parcel-specific characteris-
tics (X7) including the stock of improvements
made on the parcel prior to acquisition. Because
C is defined as the incidence of credit use in the
past year, it is used as a proxy in (2) for avail-
ability of credit at time of investment L,.

Equation (3) determines the past season’s use
of inputs (I,) on the ith parcel Input use is hy-
pothesized to be a function of the same variables
as in the land improvements equation, plus land
improvements (L,). We expect some types of land
improvements to facilitate, or ecven comple-
ment, input use. For example. drainage or con-
tinuous composting of land may increase plant
response to fertilizers.

Finally, equation (4) says that parcel yields
(Y,) in the past season are a function of house-
hold and parcel variables, location dummies, land
improvements, and inputs.

The model’s reduced-form equations are

(1) C=F/Xx"X,9

(2" L = gX" X!, X", 8)
(39 [=gX" X/, X", S)
49 Y, = g(X" X!, X", S))

Once estimated, direct tests can determine
whether the land rights variable has a significant
effect on the endogenous variables.
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Data

To estimate this model, we undertook farm sur-
veys in eight regions in Ghana, Kenya, and
Rwanda, representing alternative population
densities and agricultural commercialization.
Within Ghana, we chose a land-scarce, highly
commercialized, shallot-growing region (An-
loga); a land-abundant, food-growing area
(Ejura); and a land-abundant, cocoa-growing area
(Wassa). Population density is 384 persons/sq.
km. in Anloga but only 20-30 persons/sq. km.
in Wassa and Ejura. All three Rwandan regions
are densely populated (about 300 persons/sq.
km.), each producing a similar crop mix (pre-
dominantly sorghum, sweet potatoes, beans, and
coffee). However, commercial development is
noticeably greatest in Ruhengeri and least in
Butare. Within Kenva, two densely populated
traditional African farming areas were chosen:
the commercialized area of Kianjogu (coffee) and
the maize-producing region of Madzu. Their
population densities are 530 and 768 persons/
sq. km., respectively. Each of the eight regions
is dominated by agriculture and, while many
households engage in some nonfarm activities,
these rarely account for sizable shares of total
family income.

Survey data were collected during 1987 and
1988. Between 100 and 150 households were
surveyed (in two or three visits) in each of the
Ghanaian and Kenyan regions and around 80 in
each of the Rwandan areas. Among the vari-
ables measured were household characteristics
(e.g.. age. education, occupation of all mem-
bers, number of regular workers, nonfarm in-
come, wealth, use of credit), household head
charactenistics (e.g.. farming experience, place
of birth, local offices held). farm characteristics
(e.g., size, number of parcels), and character-
istics of cach parcel (e.g., mode of acquisition,
soil fertility. topography, distance from house,
size, individual land rights, land improvements,
type of document held. incidence of dispute and,
for the last season, crops grown, inputs used,
and output).

The majorty of parcels in all regions are ac-
quired through nonmarket channels such as in-
heritance, gift, government allocation, and ap-
propriation (initial clearing and use of part of
the pool of communal land). Inheritance i¢ by
far the most common method of land acquisi-
tion, while appropriation is becoming rare as
unused land disappeurs. Land purchases are much
less common, accounting for less than 18% of
operated parcels in all regions except Madzu,
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where the figure is 29%. Markets for leaseholds
(fixed rentals, sharecropping arrangements, and
pledges) are relatively weak in all regions ex-
cept Anloga and Butare. Formal rural banking
institutions also are poorly developed. Less than
13% of the farms received formal credit in 1987
88, except that in Anloga 37.4% received credit.

Defining Land Tenure Security

Unlike the Thai case studied by Feder et al.,
land security in sub-Saharan Africa is a more
elusive concept than the simple holding of a ti-
tle. A common feature of many of Africa’s ten-
ure systems is that all eligible members of local
lineage or kinship groups have assured access to
at least some land. But at the same time, full
ownership rights over land traditionally reside
with the community, and individuals have a more
restricted set of use, exclusion, and transfer rights
over the land they farm. Even in Kenya, where
land has been widely titled for some time, ves-
tiges of the traditional tenure systems still im-
pinge on the freedom with which farmers can
alienate land.

It follows that one is concerned less with
overall land tenure security than with rights that
the individual holds over specific land parcels.
We hypothesize that farmers are more likely to
improve parcels over which they have a long-
term interest, both in terms of their rights to cul-
tivate the land on a continuous basis and to dis-
pose of the land in ways that provide adequate
compensation for the value of any improve-
ments. These features of land control are best
captured by tenure measures based on the in-
dividual use and transfer rights that farmers have
over land. To this end, we enumerated a full
range of individual rights for each parcel oper-
ated by the sample households. They included

Amer J Agr Econ.

(/) use rights—the right to grow annual crops
for one or more years with and without choice
of crop; grow perennial crops; make permanent
improvements; collect fruits or firewood; cut
trees; graze livestock; and be buried on the land:
and (ii) transfer rights—the right to register the
land; and lend, rent, mortgage, pledge, be-
queath, give, or sell the land with and without
approval from elders.

Formation of Land Rights Categories

If each use and transfer right is given equal
weight, forming “bundles” of rights for individ-
ual parcels leads to an enormous number of
combinations (over 200 in each of the Rwandan
regions). Fortunately, because use rights do not
vary much within regions, it is possible to sim-
plify the analysis by forming three land rights
categories based upon rights of transfer alone.
Complete rights parcels are those which can be
sold by the current operator Parcels which can-
not be sold but can be given or bequeathed, usu-
ally to members of the same family or lineage,
are classified as preferential transfer parcels. The
remaining parcels, which may not be perma-
nently transferred, are placed in a limited trans-
fer category. For Butare, limited-transfer parcels
were further subdivided into those with short-
term and long-term use rights. These categories
allow one to rank parcels from the most secure
(complete rights) to the least secure (limited
transter). Cross-tabulations indicate that a greater
percentage of parcels in the complete-rights cat-
egory contain a more complete set of use and
transfer rights than do parcels in other land rights
categories.

Land rights are surprisingly privatized (table
1). Even the right to sell 1s prevalent, ranging
from 8.5% of all parcels in Kianjogu to 81.5%

Table 1. Prevalence of Land Rights Across Study Regions
GHANA RWANDA KENYA
Land rights Anloga  Wassa  Ejura  Ruhengen Butare  Gitarama Madzu  Kianjogu
(Percent)
All parcels
Limited transfer 52.4 60 210 155 36.7 21.1 26.2 23.6
Preferential transfer 21 29.1 6.6 31 165 213 63 67 9
Complete nights 45 4 64 9 72 4 815 46 7 576 675 85
Permanently held parcels
No right to sell 233 29.7 175 24 28.2 22.4 30.9 91 3
Right to sell with approval 14 0 556 73.5 19.7 373 106 390 4.9
Right to sell without approval 627 14 7 90 77 8 345 670 301 39
Parcels held permanently 592 92.3 86 3 83 1 64.9 789 977 97.2

Copyright © 2001 All Rights Reserved



v

Place and Hazell

in Ruhengeri. Nevertheless, restrictions on
transfer rights do exist in all regions, and they
are even greater when the need to obtain family
approval is taken into account.' For example in
Ejura, only 9.0% of the permanently held par-
cels can be sold without approval, whereas 73.5%
can be sold with approval. Although not shown
in the table, there is considerable variation within
most regions in land rights across parcels and
often across parcels operated by the same farmer.

In defining land rights categories, we have
chosen to ignore land titles. None of the sam-
pled farmers in Ghana and Rwanda possessed a
legal title for any parcel. In Kenya, most sam-
pled farmers have the right to a current land ti-
tle, but many have not bothered to update ex-
isting titles to reflect current ownership status.
The considerable variation in the rights that
tarmers claim over their land in Kenya suggests
that customary tenure still exerts a stronger in-
fluence than do land titles.”

Land Rights Variables in Econometric
Model

In order to treat land rights as predetermined,
we need to show that farmers cannot wilfully
alter their rights. Land rights evolve slowly in
response to population growth. agricultural
commercialization, and changes in broader eco-
nomic and political circumstances. But these
changes affect land rights at the communal or
regional level and are exogenously transmitted
to the individual farmer. Some farmers’ tenure
situations may change while others do not. but
many of these changes are generated by exog-
enous forces such as the death of a parent. at-
tainment of adulthood or marriage of a son, or
return of a relative from the city. However,
farmers might be able to improve rights over -
dividual parcels by investing in improvements.
For example, planting trees or fencing land can
enhance long-term claims to the land. Where this
occurs, land rights and improvements must be
specified as jointly determined.

The extent to which farmers can alter their
rights cannot be tested directly because we did
not measure land rights at acquisition time. But
examination of the relationship between land
rights categories and method of acquisition in

! Complete nghts parcels were subdivided depending on whether
or not the farmers needed to obtamn tamuly approval betore selling

* Because possession of a current title s a choice variable, 1t 1s
not a relevant variable to include in a reduced-form model
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each region showed that possession of specific
land rights is, to a large extent, conditioned by
acquisition method. For each acquisition method,
there are no significant differences between land
improvements made and land rights currently
held. Nor are there any significant relationships
between time since acquisition and land rights
currently held. Thus, if land improvements do
enhance security, the changes are too modest to
explain any jump from one land rights category
to another.

Even if land rights are predetermined. they
need not behave as exogenous variables. If
farmers can choose their rights at acquisition time,
then land nghts could be correlated with the er-
ror term in the model because of unobserved
household or parcel effects. For example, only
the poorer quality parcels might be rented. or
only the more skilled and successful farmers
might purchase land.

The most direct solution to this selection
problem is first to regress land rights on other
exogenous instruments and then use predicted
land rights as an explanatory variable in (1)~
(4"). Unfortunately. we do not have adequate
instruments with which to accomplish such a task.
Instead, we take advantage of multiple parcel
observations per household and use fixed-ef-
fects or error components regression techniques.
This eliminates any correlation between land
rights (or other parcel characteristics) and error
terms which might emanate from unobserved
household variables. However, it does not con-
trol for any unobserved parcel effects. Because
we do not have multiple observations over time
on ndividual parcels, we must rely on included
parcel variables (such as soil fertility, topogra-
phy, and distance from house) to capture both
the observed and unobserved cross-parcel vari-
ation in quality.

Estimation and Results

In estimating (2') to (4') the land rights vari-
ables were entered as mutually exclusive dum-
mies. with the most limited land rights category
omitted trom the regressions. Support for the
tested hypotheses would be provided by positive
and significant coefficients of the included land
rights vanables. In estimating (1'), where an ag-
gregate household fand rights variable is re-
quired, we used the percentage of operated area
belonging to cach of the land rights categories.
Total operated area also was included to control
for any stze effects.
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Land Rights and Credit

Credit use was too infrequent in most regions to
warrant statistical analysis. Logit analysis of the
incidence of credit use during the past year was
made for Anloga and Wassa in Ghana, and Ru-
hengeri in Rwanda. In each case, a large num-
ber of household characteristic variables were
included in the regressions.

We found no significant relationship in Wassa
between possession of complete land rights and
credit use. In Anloga, percentage of complete
rights land was positively (and significantly)
correlated with total credit use but not with for-
mal credit use. This may suggest that more in-
dividualized land rights help to secure informal
credit, an implication supported by the fact that
nine of ten moneylender loans required land as
collateral. In contrast, formal lenders did not often
require land as collateral, lending instead under
group guarantees. In Ruhengeri, a greater per-
centage of land with complete rights was neg-
atively related to informal credit use. Because a
large number of loans are used for food con-
sumption, households with fewer land rights may
be less able to meet their own food require-
ments.

Apart from Anloga, regression statistical fits
were good. However, few of the household
characteristic variables were significant, and
unobserved household effects may be respon-
sible for the significant land rights coefficients
obtained in Wassa and Ruhengeri. We could not
control for unobserved household effects be-
cause there was only one credit-use observation
per household.

Land Rights and Input Use’

The input analysis was severely constrained by
our inability to collect data on quantities of dif-
ferent inputs used. A binary analysis based on
incidence of input use was impossible for those
inputs used by nearly all farmers. Even where
variation in input use did exist across farms, there
usually was insufficient variation across land
parcels within farms to allow control for house-
hold effects. Only in two cases could we suc-
cessfully estimate input regressions, namely, for
total cost/ha of nonlabor inputs in Anloga and
Ejura. Despite reasonable OLS fits with signif-
icant F-statistics, land rights were not statisti-
cally significant in either case.

* In this and the following analyscs, madequate observations led
us to drop ‘preferential transfer’ land 1in Anloga, Ruhenger, und
Madzu
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Land Rights and Land Improvements

Land improvements were enumerated for all
parcels except in Anloga, where only parcels that
were both owned and operated were included.
However, regressions could be estimated only
for those land improvements exhibiting suffi-
cient variation across households and parcels in
a given region: improvements that show little or
no variation will not be related to land rights.
See the note to table 3 for the improvements
analyzed by region.

Binary logit analysis was conducted on the
occurrence of any (i.e., one or more) land im-
provements. For Wassa, Ruhengeri, Gitarama,
and Butare, these regressions included house-
hold dummies. Household dummies could not
be included elsewhere because either too many
households had improved all their parcels in the
same way, or there were too few parcels per
household.

The strongest relationship between land rights
and incidence of improvements was found in
Rwanda (table 2). In each prefecture, the prob-
ability of making any of the listed improve-
ments is positively associated with land rights.
Additional binary regressions on individual im-
provements (not shown here) revealed that in
Butare, short-term boundary marking and long-
term improvements are each more likely on
preferential transfer and complete rights parcels
than on short-term use rights parcels. In Gitar-
ama, boundary and long-term improvements are
more common on preferential transfer and com-
plete rights parcels. However, short-term im-
provements are not related to land rights. In Ru-
hengeri, the likelihood of making short-term or
boundary improvements is positively related to
complete rights parceis, but long-term improve-
ments are not responsive to land rights.

More generally, the right to bequeath (mem-
bership in at least the preferential transfer cat-
egory) is an important determinant of land im-
provements in Rwanda. Adding the right to sell
does not significantly change the probability of
making improvements beyond those in prefer-
ential transfer parcels. These results are not sur-
prising, because almost all parcels in the least
secure category are rented in or borrowed and
tenants have the least incentive to invest.

In Madzu, Kenya, land rights are not signif-
icantly related to land improvements. In Kian-
jogu, Kenya, preferential transfer parcels are
more likely to receive drainage or liming im-
provements than are limited-transfer parcels.

Ghanaian results are mixed. In Wassa, com-
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plete-rights-with-approval parcels are signifi-
cantly related to planting tree crops. Among
owned parcels in Anloga, complete-rights par-
cels (with or without approval) are more likely
to be improved with drainage or excavation than
are limited-transfer parcels. Finally, in Ejura there
was no suggestion that land rights are related to
the likelihood of destumping or tree crop im-
provement.

Multinomial logit analysis, allowing for inter-
dependencies between improvements (but not for
household effects), showed that land rights have
less effect on choice of improvements than on
the probability of undertaking an improvement.
Type of improvement appears to be influenced
most by village location and parcel character-
istics such as existing improvements or distance
from house. Only in two cases, Anloga and Gi-
tarama, did more individual rights over land im-
ply a greater probability of selecting more ex-
tensive bundles of improvements.

Land Rights and Yields

We employed subparcel (plot) data to analyze
agricultural productivity if the parcels were not
homogeneously cropped. Yields of different crops
grown together were aggregated using median
prices, so the dependent variable is the value of
crop output per hectare. In order to control for
unobserved household effects, fixed effects and
error components models were employed. The
latter has the advantage of allowing household
characteristics to remain in the regression; these
collapse into the household dummies in the fixed
effects approach.

Because, except for Anloga, multiple crops
are common in the study regions, some inde-
pendent variables’ yield effects may depend on
cropping pattern. One can allow for this in two
ways. The first is to perform separate regres-
sions for each cropping pattern. Unfortunately,
this permits relatively small sample sizes, so
control of unobservable household effects be-
comes difficult. Because some variables do not
depend on cropping pattern here, a better method
is to stack separate cropping pattern yields into
a single regression. Cropping pattern dummy
variables were interacted with each variable in
which the hypothesized effect on yield depends
on cropping pattern. Examples of the latter in-
clude plot size, soil fertility, and distance to par-
cel.* No household or farm-level variables were

* We ran some models with crop-specific land nights vanables,
but found no significant differences
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considered crop-specific. We assumed a Cobb-
Douglas form of the yield equation.

Yield regressions necessarily were restricted
to crops and crop mixtures for which we had a
sufficient number of output observations per re-
gion. We were unable to utilize the fixed effects
model in some regions but the error components
model is applied 1n every case.

The estimated OLS yield regressions are gen-
erally satisfactory in reduced-form equations, both
in terms of R°, statistical significance, and re-
sults for many of the included variables (tables
3 and 4). Nevertheless, no significant relation-
ships are found between land rights and yield in
any of our study regions. This is true in both the
fixed effects and error component models.

These results are consistent with the absence
of a strong relationship between land rights and
input use. At first blush, however, they appear
to be inconsistent with the significant and pos-
itive relationships found in all regions (except
Ejura and Madzu) between land rights and some
land improvements. In most cases, such incon-
sistency can be explained because the invest-
ments involved either are essential to the crops
whose yields were analyzed (e.g., planting co-
coa in Wassa, or excavating shallot beds in An-
loga), or they are primarily land-conserving rather
than yield-enhancing (e.g., draining in Anloga
or trenching and grass planting in Rwanda).

Investment in continuous manuring or mulch-
ing in Rwanda, and liming in Kianjogu are more
puzzling cases. These investments are signifi-
cantly related to land rights and ought to have
significant and positive yield effects. The yield
equations may not have picked this up because
we had only binary data on these investments
and are unable to control for the amounts in-
volved or the year in which they were last un-
dertaken.

Conclusions

Rights that farmers hold over specific land par-
cels vary considerably in our study regions, and
are in many cases surprisingly privatized. We
have taken advantage of this variation to esti-
mate parcel-level regressions relating land rights
to input use, land-improving investments, and
land productivity. At the farm level, we also es-
timated relationships between land rights and
credit use.

With few exceptions, land rights were not
found to be a significant factor in determining
whether or not farmers made land-improving in-
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Place and Hazell

vestments or used yield-enhancing inputs. The
most pronounced relationships were found in
Rwanda, where the right to bequeath is a sig-
nificant determinant of some types of land im-
provements. This result is unsurprising, because
parcels that cannot be bequeathed are mostly
rented or borrowed under short-term arrange-
ments, and the tenant has little incentive to in-
vest. Use of formal credit does not appear to be
significantly related to land rights.

A direct test of whether Africa’s indigenous
land rights systems are a constraint on produc-
tivity is based here on reduced-form yield equa-
tions. Despite generally satisfactory statistical
fits in our yield regressions, land rights were not
significantly related to yields in any study re-
gion. These results suggest that either all current
types of land tenure are equally restrictive in spite
of their wide variations in form, or more likely
that there are other more binding constraints on
agricultural productivity (such as lack of im-
proved technologies or inadequate access to
credit).

Our study provides little support for ambi-
tious land registration and titling programs at the
current time. In principle, such programs could
increase productivity by providing more priva-
tized and secure land rights in situations where
their absence is a deterrent to land intensifica-
tion decisions by farmers and lenders However,
the Kenyan data show that even in regions where
all land has been titled, customary restrictions
on land rights still prevail and it 1s not clear that
new rights have been created. Our econometric
results also suggest that even if land rights could
be changed, they may not affect productivity if
there are more binding constraints. Land titling
may encourage more bank lending to agricul-
ture, but the virtual absence in the study regions
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of formal lending or of any variation in land ti-
tling prevented us from testing this hypothesis.
Anecdotal evidence suggests there are con-
straints more serious than land titling to the de-
velopment of efficient and financially viable
credit institutions in these regions.

It would be dangerous to extrapolate our re-
sults too broadly to other regions in Africa. Our
study covered areas of rainfed agriculture only.
Questions remain about the suitability of indig-
enous land nghts for irrigated farming, exten-
sive pastoral and livestock systems, and com-
munal forestry, even within the countries we
studied.

[Received January 1991, final revision
received June 1992 .]
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