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1. Introduction 

There is a common view and belief that women are the ones that do the farming in Africa while 

the men do not work much. Yet we find a lot of variation in Africa, making such sweeping 

generalisations too strong. Still, there is no doubt that men in most places have more power 

than women within their families and communities as they most places are considered to be the 

household head and take up most local leadership positions. When looking at the agricultural 

production both within and across households some interesting gender-specific differences 

have been identified. Alderman et al. (1995) found that land productivity on plots controlled by 

women was lower than that of plots controlled by men. Their study showed that men were 

more able to mobilize labour and other factors of production for their plots than women were 

within the family. Another study by Udry (1996) found 30% lower productivity on female plots 

than that of male plots within households in Burkina Faso. Goldstein and Udry (2005) 

attributed the productivity differential to women’s higher level of tenure insecurity, making 

them less able to invest in the land in form of fallowing because they could then risk losing the 

land.  

 

In Ethiopia Holden et al. (2001) found systematic lower productivity on owner-operated land of 

female-headed households than that of male-headed households. Bezabih and Holden (2006) 

found lower land productivity on land of female landlords than that of male landlords. We 

build on and expand from the analysis of Bezabih and Holden (2006). They used a double 

moral hazard model with tenure insecurity and transaction costs to explain the productivity 



differential. Female landlord households were assumed to be more tenure insecure and were 

therefore considered less able and less likely to use threat of eviction and contract renewal as 

an instrument to enhance productivity on rented out land. Alternatively, female landlords faced 

higher transaction costs in the land rental markets and therefore had larger difficulties in 

evicting inefficient tenants and in searching and finding more efficient tenants.  

 

In this study we test a number of alternative models and hypotheses that possibly may explain 

the productivity differentials between female- and male-headed landlord households using the 

same data as in Bezabih and Holden (2006). First we test a simple transaction cost model for 

participation in the land rental market and its possible consequences for land productivity 

differentials. Second, we test a model with endogenous contract choice to see whether 

Marshallian inefficiency due to more limited monitoring capacity can explain the productivity 

differential. Third, we test whether the productivity differential may be explained by adverse 

selection of tenants possibly due to female-headed households’ lower ability to screen and 

select good tenants and evict bad tenants. This could also be due to the tenure insecurity of 

female landlords, making them less able to use threats of eviction (Kassie and Holden 2006; 

Bezabih and Holden 2006). Finally, we test whether kinship contracts, involving blood-related 

tenants or in-laws of male and female landlords are less efficient like found by Kassie and 

Holden (2006). This may be another reason for female landlords being unable to use threat of 

eviction as a device to enhance effciency. Such a finding may give reason to doubt that partner 

choice in the rental market is voluntary. Coersion may play an important part and possibly 

explain the productivity differential. We discuss whether this could be captured by a 

transaction cost model or whether a contested exchange model (Bowles and Gintis 1988; 

Bowles and Gintis 1993) may be more appropriate.  

 

In part 2 of the paper we provide more background information about the setting where the 

empirical study was carried out. In part 3 we present alternative theoretical models that form 

the basis for our hypothesis testing and analysis. In part 4 we give an overview of econometric 

methods used and discuss some of the limitations. Then we go to the presentation of results and 

discuss the findings in relation to our hypotheses before we conclude. 

 

2. The setting 

 



 

3. Theoretical models 

We will present two theoretical models that may be used to explain productivity differentials 

between male and female-headed households. The first model is with fixed-rent rental contracts 

and transaction costs in markets for land and nonland resources. The second model is with 

sharecropping contracts, moral hazard and tenure insecurity.  

2.1. Simple transaction costs model for the land rental market 

This model is based on (Tikabo, Holden et al. In press). A farm household has initial 

endowments of land L and non-land N  resources. We assume that female-headed households 

are poorer in nonland resources than male households ( )1 female, 0=male , 0
N

g
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where  and L L

Lj LjF V  are the derivatives of the fixed and variable transaction costs with respect to 

land transacted, and similarly for fixed and variable transaction costs for the non-land factor. 

The household maximizes utility from income:   
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where U is a twice-differentiable quasi-concave utility function with positive and negative first 

and second order derivatives, respectively.  

 

Four land strategies are possible for households owning some land. The optimality conditions 

for these land strategies are summarized in Table 1
1
. 

 

Table A1 Optimality conditions for alternative land strategies 

 Land strategy N optimal L optimal Optimality conditions 

1 Pure landlord 1*N N<  *jL L= −  (0, *) L

L s Ljpq N r r V< = +  

2 Landlord-

cultivator 

1 2*N N N< <  * 0jL L− < <  ( *, *) L

L j s Ljpq L L N r r V+ = = +  

3 Pure owner-

cultivator 

2 3*N N N< <  * 0jL =  
0 0( , *) ,  L s bpq L N r r r r= < <  

4 Tenant-

cultivator 

3*N N>  * 0jL >  ( *, *) L

L j b Ljpq L L N r r V+ = = +  

 

The four land strategies in Table 1 are illustrated in Figure 1 below under the assumption of 

linear variable transaction costs and optimal level of use of the non-land factor.  
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 For simplicity we have ignored fixed transaction costs here. 



 

Figure A1. Alternative land strategies   

How can this model explain gendered productivity differentials? If female-headed households 

possess on average less nonland resources relative to land resources than male-headed 

households they are more likely to rent out land than male-headed households. They are 

therefore more likely to choose one of the first two land strategies. The transaction costs in the 

land rental market cause land productivity to be higher on rented-in land than on the owner-

operated land of landlords. With a high proportion of the female-headed households in the 

category of landlord households (land strategy 2) and a low proportion of female households in 

the tenant category of households (land strategy 4) land productivity of female-headed 

households should on average be lower than that of male-headed households. In this case the 

productivity on the land rented out by female-headed households should not be different from 

that of tenant households. For pure owner-operators (land strategy 3) average land productivity 

should fall between the average land productivity on owner-operated land of landlords and that 

of tenant households (rented-in as well as owner-operated land). 
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Furthermore, if female-headed households face higher transaction costs in the land rental 

market, average land productivity on owner-operated land of female landlords should be lower 

than that of male landlords. This should also lead to female landlord households operating with 

lower nonland-land factor ratios on their owner-operated land.  

2. Model with sharecropping, transaction costs and tenant characteristics 

A landlord household has land endowment L  and rents out sL of this land with s
L L≤ . The 

characteristics ( )lγ of the landlord household include non-land resources ( )l
N  and sex of 

household head (g). The household expects to produce output q at price p using land and 

nonland resources in production. It is also assumed that sex of household head affects 

production in form of farm skill (non-tradable nonland resource) in a society where males 

traditionally are responsible for farming activities. Production is increasing in land and nonland 

resources use at a decreasing rate. Land and nonland resources are assumed to be 

complementary. Land is rented out in a sharecropping arrangement where the landlord gets 

α share of the expected output. This share is, for simplicity assumed to be fixed (exogenous) in 

the short run. Expected output on rented out land is a function of land rented out and the 

expected use of nonland resources by the tenant ( )0t
N . The amount of nonland resources used 

by the tenant is expected to depend on his characteristics ( )tγ  and the sex of the head of the 

landlord household (g). We expect that 
0

0
t

N

g

∂
<

∂
 if female landlords have lower monitoring 

and enforcement capacity and there is no difference in endowments of tenants of male and 

female landlords’ tenants. We hypothesize that there is a higher risk of losing the land if it is 

rented out to the same tenant for more than one cropping season. This tenure insecurity ( )φ  is 

an increasing function of the share of the land that is rented out (
s

L

L
) 

2
, and increasing with the 

number of years the land has been rented out to the same tenant ( )tC− , and is higher for female 

landlords than for male landlords. In case the landlord decides to evict the tenant that was 

contracted last year she/he will face an eviction cost and a search problem related to finding a 
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 In the recent Ethiopian land proclamations it is stated that one may rent out up to half of the land, making it 

illegal to rent out more than that. Previously all land renting was prohibited and inability to cultivate your land was 

an indication that you had too much land and increased the probability of losing the land in the next land 

redistribution. 



new tenant and an uncertainty about the characteristics of the new tenant and his productivity 

because tenants characteristics are only partially observable. We assume that search efficiency 
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1
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, is lower for female than for male landlords and that this affects the 

quality of tenants they are able to find. If female landlords face a higher eviction cost, 
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, they may be stuck with inefficient tenants. This may be in-laws or blod-

related kin that take control over their land. The landlord’s choice problem is stated in equation 

(3) below; 
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(3) 

She/he will not renew the contract if the first term (above) inside the big paranthesis is larger 

than the second term (below) inside the big paranthesis.  

We are particularly interested in studying the implications of the model for the difference between 

male and female landlords in terms of their exptected land productivity on own and rented out 

land. From the model we derive the following propositions, given that the productivity differential 

between male and female landlords persists after controlling for differences in plot quality, sample 

selection in relation to plots that are rented out, and other landlord characterisitcs; 

1. Female landlords have less monitoring and enforcement capacity. They are therefore likely 

to experience more Marshallian inefficiency than male landlords. Contract choice therefore 

explains the productivity differential. 

2. Adverse selection: Female landlords are less mobile due to more commitments at home 

and due to cultural restrictions. They are therefore less able to search and find good 

tenants. The productivity differential can therefore be explained by the difference in tenant 

characteristics of female and male landlords. 

3. Female landlords are less able to evict inefficient tenants, particularly if these are blod-

related kin or in-law tenants. The productivity differential is explained by the fact that 

female landlords have more blood-related kin and in-law tenants that are less efficient. 

4. Duration of partnership may affect productivity. Longer duration is a sign of tenure 

security and is associated with higher productivity for male landlords.  



5. Pure landlords, renting out all their land, are less able to monitor and enforce contracts. 

Pure landlords are more likely to be female landlords and this explains the productivity 

differential. 

6. Tenure secure landlords may use threat of eviction to enhance the efficiency of tenants. 

Contract renewal conditional on performance is more used by male landlords that are more 

tenure secure than female landlords and this explains the productivity differential.  

 

4. Methodology 

Empirical testing of gendered productivity differentials may reveal which of these propositions are 

true. We do this in several steps. The structure of the data is such that we have multiple plots per 

household. We cannot be sure that plot quality is the same on land for male and female landlords 

or that land quality and productivity are the same on owner-operated and rented out land. We use 

matching models and selection models to control for observable and unobservable plot 

characteristics. First we compared nonparametrically the land productivity on owner-operated and 

rented-out land of male and female landlords. We used propensity score plot matching method to 

do this comparison. The propensity score was constructed on the basis of observable plot 

characteristics. We tested that the common support requirement was satisfied with our data and 

used kernel matching and nearest neighbour matching methods (Dehejia and Wahba 2002; Becker 

and Ichino 2003?).  

To control for selection bias related to unobservable plot characteristics we have applied selection 

models where the selection equation related to wheter plots were rented out or not. For 

identification we used observable plot characteristics, including soil type, distance to plot and plot 

size, and household resource endowments in form of male and female labour per unit owned land, 

oxen and other livestock per unit of land. Many of these variables were highly significant. We 

considered also using household fixed effects for this but the fact that a considerable share of the 

landlord households rented out all their land kept us from doing it. Following Deaton (1997) we 

used a polynomial of the predicted probability of a plot being traded in the selection equation to 

control for selection bias in the second stage productivity equations on rented out land. These were 

insignificant in most of the second stage generalised least squares (GLS) regressions but we 

decided to keep them to control for an eventual selection bias
3
. We used bootstrapping to get 

corrected standard errors in the second stage GLS models. 

Analytical strategy: 

                                                
3
 The polynomial variables were significant when we applied ordinary least squares in the second stage. 



1. Parametric approach: GLS selection models of land productivity on rented out plots of 

male and female landlords against the following variables; 

a. Plot characteristics (used in the propensity score matching), to control for plot 

quality variation,  

b. Gender dummy for sex of head of household, to see whether differences may be 

explained by other landlord household characteristics or whether the gender 

variable has a separate effect, 

c. Contract choice in terms of pure sharecropping as this type of contract is likely to 

have the largest disincentive effect as compared to fixed rent and costsharing 

contracts. Contract choice in terms of pure sharecropping is endogenous and is 

predicted. 

d. Nonland/land factor ratios and other characteristics of tenants, to see whether 

tenants’ characteristics alone can explain the productivity differential (meaning that 

male landlords are able to get better tenants)
4
.  

e. Duration of partnership with the same tenant which may not be the same as 

contract length because it may be a result of multiple renewals of short-term 

contracts (test whether significance of gender dummy disappears when this variable 

is added, this would indicate that land productivity on land rented out by male 

landlords is higher because they use more long-term contracts (perhaps because 

they are more tenure secure)) 

f. Interaction of landlord gender dummy with duration of partnership. This allows us 

to assess whether contract renewal and duration of partnership has a different effect 

on land productivity for female than for male landlords. 

g. Dummy for pure landlords (these are likely to be the weakest of the landlords, and 

are more likely to be female). They are more likely to have problems with 

monitoring and enforcing land use efficiency on their rented out land. This variable 

also relates to the share of land rented out variable in the theoretical model 

(censoring it, but we may have to modify the theoretical model if it turns out to be 

significant as the effect may not be only through tenure insecurity but also through 

monitoring and enforcement capacity). 
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 We also do separate tests of whether there are significant differences in the tenant characteristics of male and 

female landlords (Table 6). 



7. Results and discussion 

 

We compared the land productivity of male and female landlords on all plots and on owner-

operated and rented out plots separately. We may then compare this with the propositions of the 

theoretical models and this may help us to reject some of the propositions. The results of this 

comparison are as follows in Table 2. 

 

Table 4. Propensity score matching results of gender of household head on land productivity 

on owner-operated and rented out plots of landlord households
1 

All plots Owner-operated plots Rented out plots Variable 

Kernel 

matching 

Nearest 

neighbour 

Kernel 

matching 

Nearest 

neighbour 

Kernel 

matching 

Nearest 

neighbour 

Land productivity       

 Female landlords 1366.02 1366.02 1430.85 1430.85 1345.05 1345.05 

 Male landlords 1806.08 1952.30 1799.02 2266.90 1815.49 1753.60 

Difference -440.06 -586.28 -368.16 -836.04 -470.44 -408.55 

Bootstrapped st. error 126.21 177.76 255.65 414.59 156.26 210.83 

t-statistic -3.487*** -3.298*** -1.440 -2.017** -3.011*** -1.938** 

Number of observations       

 Female landlords 439 439 124 124 315 315 

 Male landlords 820 477 329 153 484 255 

1 
The comparison is based on propensity score kernel-based matching (Dehejia and Wahba 2002, Becker and Ichino 

2003). Significance levels (after correction for bias): *: 10% level, **: 5% level, ***: 1% level. 

 

Table 4 reveals that average land productivity was significantly lower (1% level) for female 

landlords than for male landlords when we compare all their plots. When we compare land 

productivity separately for owner-operated plots, we see that this result is less robust as a 

significant difference is retained only when we used nearest neighbour matching. However, we 

find a significant difference with both matching methods on rented out plots.  

 

So where does this leave us with respect to the explanatory power of the theoretical models? 

This latter result that land productivity is lower on land rented out by female landlords than on 

land rented out by male landlords can clearly not be explained by our first theoretical transaction-

cost model. This model predicted that land productivity should be higher on rented out plots than 

on owner-operated plots if we have transaction costs in the land rental market. We do not find this 



to be true in our empirical results. The other proposition of the first model was that land 

productivity should be lower on owner-operated plots of female landlords if they face higher 

transaction costs in the land rental market than male landlords. We find evidence on this but the 

results are not very robust as the productivity differential was significant only with the nearest 

neighbour matching method. This may also be due to the relatively smaller number of owner-

operated plots that were owned by female landlords.  

 

We focus our analysis more on explaining the productivity differential on rented-out land. Does 

this differential mean that female landlords have more problems with Marshallian inefficiency on 

the rented out land while this is a less significant problem for male landlords? Table 4 does not 

reveal a larger gap in land productivity between owner-operated plots and rented out plots of 

female landlords than of male landlords that would be consistent with Marshallian inefficiency. 

The gap appears to be too small in both cases to be significant.  

 

In order to test more of our propositions from the second model we ran a number of parametric 

models on the rented out land. We corrected for plot selection bias with a plot trade selection 

model that is presented in Table 5 together with the results from the three first parametric 

productivity models. The first model (Landlord model 1) to explain productivity differentials on 

rented out plots is a village fixed effects model with sample selection. This model does not take 

contract choice into account. We see from Table 5 that female landlords were more likely to rent 

out a specific plot, while controlling for plot, village, and other household characteristics and land 

productivity is significantly lower on their rented out land. One may wonder why they rent out 

more land when they seem less able to enforce efficiency on their rented out land. We therefore 

wanted to test whether female landlords used pure sharecropping contracts more than male 

landlords and whether that could explain the productivity differential. Contract choice is 

endogenous and we predicted the probability that landlords chose pure sharecropping contracts 

over fixed-rent, cost-sharing and mixed contracts. The predicted variable (puresharp2) was 

included in Landlord Model 2. We see from Table 5 that the variable was significant at 5% level 

and with a negative sign while the gender variable (hsex) still remained significant. It appears 

therefore that there is more to the productivity differential than Marshallian inefficiency.  

Table 5. Generalised Least Squares Selection Models for Land Productivity Differentials on 

Rented Out Plots: With household random effects and bootstrapped standard errors 
                                           Trade selection 

Landlord Model 1  Landlord Model 2  Landlord Model 3           Equation          

                                       b/(se)                    b/(se)                       b/(se)                      b/(se)     
_____________________________________________________________________________________ 



Selection variables  
tradep             -2.912           -3.427           -3.611*                     

                   (2.19)           (2.11)           (2.04)                      

tradep2             2.745            3.326**          3.457**                    

                   (1.68)           (1.66)           (1.59)                      

Landlord household characteristics 
madultha                                                               0.106***  

                                                                      (0.04)     

fadultha                                                               0.157**   

                                                                      (0.07)     

fadultha2                                                             -0.011     

                                                                      (0.01)     

totalplot                                                              0.027**** 

                                                                      (0.01)     

extreme                                                                0.079     

                                                                      (0.36)     

severe                                                                 0.289     

                                                                      (0.18)     

intermediate                                                          -0.001     

                                                                      (0.36)     

security                                                              -0.152***  

                                                                      (0.05)     

confilct                                                               0.242**   

                                                                      (0.11)     

changeland                                                             0.111     

                                                                      (0.13)     

hage1                                                                 -0.002     

                                                                      (0.00)     

heduc1                                                                 0.077     

                                                                      (0.06)     

plotdist                                                               0.009**** 

                                                                      (0.00)     

oxha                                                                  -0.084**   

                                                                      (0.04)     

livestockha                                                            0.012     

                                                                      (0.01)     

hsex               -0.282**         -0.286**         -0.001            0.526**** 

                   (0.14)           (0.14)           (0.28)           (0.12)     

Predicted contract choice 
bpuresharp                          -2.093**         -1.718*                     

                                    (0.84)           (0.91)                      

puresharfp                                           -0.724                      

                                                     (0.60)                      

Plot characteristics 
soiltype1           0.246            0.270            0.273           -0.363***  

                   (0.17)           (0.19)           (0.18)           (0.14)     

soiltype2           0.137            0.174            0.180           -0.297**   

                   (0.17)           (0.18)           (0.18)           (0.13)     

slope1             -0.028           -0.070           -0.064            0.015     

                   (0.25)           (0.26)           (0.24)           (0.19)     

slope2              0.072            0.097            0.094            0.120     

                   (0.25)           (0.28)           (0.26)           (0.20)     

red                -0.045           -0.088           -0.098           -0.089     

                   (0.23)           (0.22)           (0.23)           (0.19)     

black              -0.234           -0.223           -0.239            0.097     

                   (0.23)           (0.20)           (0.22)           (0.19)     

plotarea           -4.389****       -3.763***        -3.721****        1.174**** 

                   (1.24)           (1.20)           (1.11)           (0.34)     

plotarea2           1.965            1.439            1.391                      

                   (1.43)           (1.37)           (1.33)                      

Village dummies 
amanuel            -0.858           -1.186*          -1.158**         -1.382**** 

                   (0.61)           (0.65)           (0.54)           (0.20)     

kebi               -0.138            0.112            0.121           -0.697**** 

                   (0.17)           (0.22)           (0.20)           (0.17)     

wolekie            -0.274           -0.455*          -0.450*          -0.410**   

                   (0.22)           (0.26)           (0.26)           (0.19)     

telima              0.029           -0.086           -0.058           -0.361*    

                   (0.33)           (0.37)           (0.35)           (0.19)     

sekeladebir        -0.678***        -0.140           -0.159            0.071     

                   (0.21)           (0.29)           (0.29)           (0.20)     

kete               -1.104****       -0.904****       -0.899****       -0.679**** 

                   (0.22)           (0.22)           (0.22)           (0.17)     

ambamariam         -1.088****       -0.434           -0.436            0.301     

                   (0.25)           (0.37)           (0.39)           (0.21)     



yamed              -0.528**          0.346            0.360           -0.155     

                   (0.25)           (0.41)           (0.37)           (0.19)     

addismender         0.106           -0.487           -0.483           -0.994**** 

                   (0.27)           (0.33)           (0.34)           (0.24)     

chorisa            -0.155                                             -0.462     

                   (0.42)                                             (0.30)     

Constant            8.869****        9.463****        9.377****        0.071     

                   (0.80)           (0.80)           (0.76)           (0.52)     

Prob > chi2         0.000            0.000            0.000            0.000     

Number of obs.      605              591              591             1124    

___________________________________________________________________________________________ 

Significance levels: * 10%, ** 5%, *** 1%, **** 0.1%. 

 

We wanted to go one more step on this and created an interaction variable between the predicted 

pure sharecropping contract variable and the gender variable (hsex=1 for female landlords, zero 

otherwise). This variable would test whether Marshallian inefficiency is a problem only on land 

rented out by female landlords possibly due to their lower ability to monitor and enforce their 

contracts. This new variable (puresharf2) was added in the Landlord Model 3. We see from Table 

5 that this variable also was insignificant although it had a negative sign. It appears therefore that 

female landlords are not significantly less able to enforce efficiency in relation to their pure 

sharecropping contracts. We see that the gender variable (hsex) became insignificant in this last 

model. The insignificance of these variabless could be due to multicollinearity because their 

standard errors increased.  

 

We now want to go further and test our hypotheses on adverse selection of tenants as an 

explanation for the productivity differential. We had the following tenant characteristics related to 

each of the contracts; age of tenant, oxen ownership of tenant, whether the tenant was a blod-

related, and whether the tenant was in-law related. The mean values of these variables and a test 

for significance of differences between male and female landlord households are presented in 

Table 6. The table reveals that female landlords had tenants that on average were significantly 

older and had fewer oxen than male landlords. This may be in line with our adverse selection 

hypothesis, at least for the oxen variable although it is less obvious that the age of tenants has a 

negative effect on land productivity. We also see from the table that female landlords were more 

likely to have blood-related and in-law related tenants than male landlords were. However, we 

cannot be sure whether this implies an adverse selection till we have tested the effects on land 

productivity. The empirical evidence on how kinship contracts affect land contract efficiency are 

mixed (Sadoulet , de Janvry et al. 1997; Kassie and Holden 2006). Sadoulet et al.(1997) found 

kinship contracts were more efficient while Kassie and Holden (2006) found kinship contracts to 

be less efficient. Since the study of Kassie and Holden was carried out in Ethiopia, it may have 

more relevance than that of Sadoulet et al. for our study area.  They proposed that threat of 



eviction may be used by landlords as an instrument to enhance land productivity on sharecropped 

out land while this instrument may not be so efficient in kin contracts as in non-kin contracts. We 

have included contract length (clength1) in our analysis to test whether duration of partnership 

with the tenant can be associated with land productivity. We refer to Bezabih and Holden (2006) 

for more details on the issue of contract length and contract renewal. We see from Table 6 that 

average contract duration was longer for female landlords than for male landlords even though 

land productivity was lower for female landlords. This may imply that female landlords were less 

able to use threat of eviction as a device to induce higher productivity and evict less efficient 

tenants. 

Table 6. Tenant characteristics of male and female landlord households 

Variable Female landlords 

Mean value 

Male landlords 

Mean value 

Bonferroni test of significant 

difference 

F               Prob > F 

Tanant age (tage)
1 

 

2.368 2.232 4.73     0.0090 

Oxen owned by tenant  

(toxcd) 

1.940 2.075 2.99     0.0041 

Blod-related tenant  

(btenant) 

.466 .365 12.81     0.0004 

In-law related tenant 

(stenant) 

.184 .102 17.58     0.0000 

 

Contract length 

(clength1) 

4.825    2.637 9.17     0.0000 

 
1The age of tenants was grouped in three age categories; young, medium and old.  

We now go ahead and test for adverse selection effects on the productivity differential using 

parametric selection models. The results are presented in Table 7.  

 

Table 7. Generalised Least Squares Selection Models for Rented Out Land including Tenant 

Characteristics: with household random effects and bootstrapped standard errors 
 

Landlord-Tenant    Landlord-Tenant   Landlord-Tenant   Landlord-Tenant                                                  

Model 1         Model 2                   Model 3                   Model 4     

                     b/se             b/se             b/se             b/se 

Selection variables 
tradep             -3.571*          -3.632           -3.648*          -3.956     

                   (2.05)           (2.24)           (2.15)           (2.57)     

tradep2             3.435**          3.475**          3.463**          3.645*    

                   (1.56)           (1.75)           (1.67)           (1.99)     

Predicted contract choice                                                                                 
bpuresharp         -2.101***        -2.253***        -2.253***        -2.434***  

                   (0.81)           (0.87)           (0.85)           (0.86)     

Tenant characteristics 
hsex               -0.266*          -0.236*          -0.087           -0.004     

                   (0.14)           (0.14)           (0.15)           (0.24)     

tage                0.009            0.015           -0.012           -0.107     

                   (0.11)           (0.11)           (0.11)           (0.13)     

toxcd               0.018            0.024            0.043            0.057     

                   (0.08)           (0.07)           (0.08)           (0.09)     

btenant                              0.080                                       



                                    (0.12)                                       

stenant                             -0.297                                       

                                    (0.25)                                       

fbtenant                                             -0.092           -0.041     

                                                     (0.19)           (0.24)     

fstenant                                             -0.740**         -0.926**   

                                                     (0.37)           (0.42)     

clength1                                                               0.006     

                                                                      (0.03)     

fclength                                                              -0.027     

                                                                      (0.03)     

Plot characteristics 
soiltype1           0.286            0.254            0.241            0.129     

                   (0.20)           (0.20)           (0.19)           (0.22)     

soiltype2           0.185            0.169            0.135           -0.018     

                   (0.20)           (0.19)           (0.19)           (0.21)     

slope1             -0.081           -0.084           -0.065            0.038     

                   (0.24)           (0.26)           (0.26)           (0.29)     

slope2              0.105            0.087            0.122            0.337     

                   (0.25)           (0.28)           (0.26)           (0.26)     

red                -0.112           -0.116           -0.075           -0.044     

                   (0.24)           (0.23)           (0.23)           (0.26)     

black              -0.246           -0.262           -0.217           -0.143     

                   (0.23)           (0.23)           (0.22)           (0.25)     

plotarea           -3.820****       -3.885****       -3.938****       -4.880**** 

                   (1.14)           (1.09)           (1.06)           (1.12)     

plotarea2           1.489            1.556            1.619            2.916**   

                   (1.34)           (1.25)           (1.26)           (1.37)     

Village dummies 
amanuel            -1.283*          -1.349           -1.285           -1.267*    

                   (0.76)           (0.83)           (0.79)           (0.75)     

kebi                0.122            0.170            0.188            0.198     

                   (0.22)           (0.23)           (0.21)           (0.23)     

wolekie            -0.448           -0.450*          -0.382           -0.427     

                   (0.30)           (0.27)           (0.32)           (0.35)     

telima             -0.071           -0.080           -0.003            0.050     

                   (0.34)           (0.35)           (0.32)           (0.37)     

sekeladebir        -0.133           -0.092           -0.006            0.052     

                   (0.30)           (0.30)           (0.28)           (0.32)     

kete               -0.914****       -0.897****       -0.843****       -0.629**   

                   (0.25)           (0.24)           (0.24)           (0.29)     

ambamariam         -0.438           -0.383           -0.266           -0.252     

                   (0.40)           (0.42)           (0.41)           (0.52)     

yamed               0.350            0.416            0.576            0.847*    

                   (0.39)           (0.42)           (0.41)           (0.48)     

addismender        -0.501           -0.436           -0.262           -0.364     

                   (0.36)           (0.36)           (0.40)           (0.46)     

Constant            9.469****        9.537****        9.486****        9.860**** 

                   (0.84)           (0.84)           (0.85)           (0.96)     

Prob > chi2         0.000            0.000            0.000            0.000     

Number of obs.      577              577              577              485   

________________________________________________________________ 

 

We see from Table 7 in the Landlord-Tenant Model 1 that the gender variable (hsex) remained 

significant after we included the tenant age (tage) and tenant oxen ownership (toxcd) variables 

while these variables were insignificant. The tenant variables are clearly endogenous so we have 

to interprete them with care. When we added the variables for blod-related tenants (btenant) and 

in-law related tenants (stenant) in Landlord-Tenant Model 2, these variables were also 

insignificant while the gender dummy variable remained significant. The size of the parameter for 

the gender dummy variable was reduced somewhat indicating that there may be a grain of truth in 

the adverse selection hypothesis, given the significant difference in these tenant characteristics 

between male and female landlords.  



We wanted to test more specifically whether kin contracts could be associated with lower 

productivity for female than for male landlords. We therefore constructed interaction variables 

between the blod-related tenant (fbtenant) and in-law tenant (fbtenant) variables and the gender 

dummy variable. We present the results in Landlord-Tenant Model 3. We see that the interaction 

variable for blod-related tenants was insignificant while it was significant at 5% level and negative 

for in-law tenants. The parameter for the gender dummy variable became insignificant and the 

absolute value was much reduced. This indicates that in-law contracts are associated with the 

lower land productivity of female landlords’ rented out plots. In all the models the predicted 

contract choice (= pure sharecropping) remained significant at 1% level, showing the disincentive 

effect of sharecropping. 

We also wanted to control for contract duration (clength1) and included the interaction variable 

for contract length and gender (fclength) as well. We see from the Landlord-Tenant Model 4 that 

these variables also were insignificant and their inclusion did not affect any of the other variables 

of interest. It appears therefore that in-law tenants are less efficient than other tenants. Such 

contracts appear to be of longer duration even though they are less efficient (see Table 6). This is 

in line with anecdotal evidence that in-laws take control over land of female landlords. The female 

landlords may in such cases face high eviction costs and may therefore fail to evict these tenants 

and cannot search for more efficient tenants. This appears to be the main form of tenure insecurity 

that female landlords face. 

Finally, we wanted to assess whether pure landlords that are renting out all their land, were facing 

higher problems with inefficiency on their rented-out land, possibly because they may be more 

resource-poor or absent and therefore less able to monitor and enforce contracts, or because they 

may be more tenure insecure and therefore less able to use efficiency-enhancing devices. To test 

for this we included the dummy variable for pure landlords (llordpure), the predicted probability 

of being a pure landlord (purellp3) and an interaction variable for the predicted pure landlord 

variable and female dummy (purellpf). We included these variables one at the time and jointly 

because of possible problems with multicollinearity. We see the results in Table 8. None of the 

specifications made these variables significant. The signs were even positive in case of the 

interaction variable. Multicollinearity may therefore not be blamed for these varibles not being 

significant and with a negative sign. We therefore reject the hypothesis that lower productivity on 

rented out land from female landlords is due to their higher probability of being pure landlords.  

 

 

 

 



Table 8. Generalised Least Squares Selection Models for Rented Out Land including Tenant 

Characteristics: with household random effects and bootstrapped standard errors 
 

     Pure landlord          Pure landlord        Pure landlord     

           Model 1             Model 2                   Model 3                    

                     b/se             b/se             b/se              
   

Selection variables 
tradep             -4.035           -2.234           -2.169     

                   (2.46)           (2.39)           (2.61)     

tradep2             3.700*           2.402            2.149     

                   (1.93)           (1.84)           (2.02)     

Predicted contract choice    
bpuresharp         -2.369***        -2.389***        -2.611***  

                   (0.83)           (0.86)           (0.88)     

Pure landlord variables  
llordpure          -0.050                                       

                   (0.15)                                       

purellp3                            -0.628                      

                                    (0.64)                      

purellpf                             0.644            0.238     

                                    (0.70)           (0.51)     

Tenant characteristics 
hsex                0.011           -0.223           -0.115     

                   (0.24)           (0.36)           (0.32)     

tage               -0.106           -0.062           -0.062     

                   (0.12)           (0.12)           (0.11)     

toxcd               0.057            0.035            0.037     

                   (0.10)           (0.08)           (0.09)     

fbtenant           -0.045           -0.021           -0.015     

                   (0.21)           (0.23)           (0.22)     

fstenant           -0.927**         -0.862**         -0.874*    

                   (0.44)           (0.42)           (0.46)     

clength1            0.006           -0.003           -0.000     

                   (0.03)           (0.03)           (0.03)     

fclength           -0.027           -0.020           -0.024     

                   (0.03)           (0.03)           (0.03)     

Plot characteristics 
soiltype1           0.127            0.162            0.141     

                   (0.22)           (0.22)           (0.21)     

soiltype2          -0.024           -0.014           -0.018     

                   (0.22)           (0.22)           (0.23)     

slope1              0.038           -0.011           -0.007     

                   (0.30)           (0.29)           (0.31)     

slope2              0.333            0.286            0.293     

                   (0.32)           (0.28)           (0.32)     

red                -0.040           -0.107           -0.128     

                   (0.29)           (0.29)           (0.31)     

black              -0.136           -0.150           -0.158     

                   (0.28)           (0.27)           (0.30)     

plotarea           -4.877****       -4.861****       -4.835**** 

                   (1.10)           (1.19)           (1.30)     

plotarea2           2.911**          2.866**          2.934*    

                   (1.31)           (1.38)           (1.54)     

Village dummies 
amanuel            -1.292                                       

                   (0.81)                                       

kebi                0.171            0.092            0.229     

                   (0.24)           (0.27)           (0.24)     

wolekie            -0.424           -0.501           -0.513     

                   (0.37)           (0.34)           (0.37)     

telima              0.037           -0.088           -0.016     

                   (0.35)           (0.40)           (0.37)     

sekeladebir         0.028           -0.046            0.029     

                   (0.32)           (0.33)           (0.33)     

kete               -0.651**         -0.761**         -0.684**   

                   (0.31)           (0.33)           (0.29)     

ambamariam         -0.272           -0.325           -0.229     

                   (0.50)           (0.54)           (0.52)     

yamed               0.809*           0.688            0.828*    

                   (0.46)           (0.50)           (0.47)     

addismender        -0.375           -0.522           -0.482     

                   (0.49)           (0.48)           (0.53)     



Constant            9.889****        9.565****        9.509**** 

                   (0.96)           (0.94)           (1.02)     

Prob > chi2         0.000            0.000            0.000     

Number of obs.     485              470              470          

 

Our theoretical model captured the issue of eviction of tenants with the eviction cost which is like 

a transaction cost that may lock these female landlords into a continued contract relationship. This 

may also be seen as involuntary contract participation and is related to the weak property rights of 

female-headed households. We think our second model capturing transaction costs related to 

eviction and search for tenants provides an adequate theoretical framework for the problem we 

analyse and that it is consistent with a contested exchange model (Bowles and Gintis 1988; 

Bowles and Gintis 1993). The eviction costs are real and a consequence of the power structure 

similar to transaction costs and asymmetric inforamtion causing involuntary non-participation in 

other markets. While male landlords may be on what Bowles and Gintis (1998, 1993) call the 

short side of a non-clearing market and therefore in a powerful position that allows them to use 

eviction threats, it is likely that female landlords whose land is rented in by blod-related kin or in-

law tenants have much less bargaining power. They may therefore not be called short-siders and 

are therefore also less able to capture the resource rents.  

6. Conclusion 

We have tested alternative models and theories to explain the productivity differential on rented 

out plots of female vs. male landlord households in the Ethiopian highlands. A simple transaction 

cost model could not explain the differential. The hypothesis of endogenous contract choice and 

higher Marshallian inefficiency in the case of female landlords also could not explain the whole 

productivity differential although the variable was highly significant. We found significantly 

higher level of inefficiency linked to contracts of female landlords with in-law tenants. This may 

be due to the high eviction costs of tenure insecure female landlords who therefore are less able to 

freely screen and select the better tenants. Female landlords face higher tenure insecurity and have 

lower bargaining power. This leads to adverse selection of tenants and lower resource rents. An 

important policy implication of our analysis is that strengthening women’s land rights may not 

only be good for equity but also for efficiency of land use. The new land proclamations in 

Ethiopia push in this direction but it may take quite some time and additional effort in terms of 

information dissemination and sensitisation to reduce the gender biases that are deeply rooted in 

the culture. Local administrations including local courts as well as NGOs have to play important 

roles in this process. However, it is an empirical question whether implementation of such third 

party enforcement mechanisms lead to Pareto-improvements. Still, they may be argued for from 

an equity-perspective. 



 

 

 

0
.0

5
.1

.1
5

.2
.2

5
D

e
n

si
ty

0 5 10 15 20
clength1

Male landlords Female landlords

 

 

0
.5

1
1

.5
2

D
e

n
si

ty

0 .2 .4 .6 .8 1
tradeshare

Male landlords Female landlords

 



0
.5

1
1

.5
D

e
n

si
ty

0 .2 .4 .6 .8 1
tradeshare

Non-kin tenants Kin tenants

 
 

0
.5

1
1

.5
2

D
e

n
si

ty

0 .2 .4 .6 .8 1
tradeshare

Non-In-law tenants In-law tenants

 



0
.1

.2
.3

.4
D

e
n

si
ty

2 4 6 8 10
logyield

Non-kin tenants Kin tenants

 

0
.1

.2
.3

.4
D

e
n

si
ty

2 4 6 8 10
logyield

Male landlords Female landlords

 
 

References 
Becker, S. A. and A. Ichino (2003?). "Estimation of average treatment effects based on propensity 

scores." Stata Journal. 

Bowles, S. and H. Gintis (1988). "Contested Exchange: Political Economy and Modern Economic 

theory." American Economic Review 78(2): 145-150. 

Bowles, S. and H. Gintis (1993). "The Revenge of Homo Economicus: Contested Exchange and 

the Revival of Political Economy." Journal of Economic Perspectives 7(1): 83-102. 



Dehejia, R. H. and S. Wahba (2002). "Propensity Score Matching Methods for Non-Experimental 

Causal Studies." Review of Economics and Statistics 84(1): 151-161. 

Kassie, M. and S. T. Holden (2006). Sharecropping Efficiency in Ethiopia: Threats of Eviction 

and Kinship. 26th International Conference of the International Association of Agricultural 

Economists, Brisbane, Australia,, International Association of Agricultural Economists. 

Sadoulet , E., A. D. Janvry, et al. (1997). "The Meaning  of Kinship in Sharecropping Contracts." 

American Journal of Agricultural Economics 79(May): 394-407. 

Tikabo, M. O., S. T. Holden, et al. (In press). "Factor Market Imperfections and the Land Rental 

Market in the Highlands of Eritrea: Theory and Evidence." Land Economics. 

Forthcoming. 
 


