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Although theory predicts that better property rights to land can increase land productivity through tenure security effects 
(investment effects) and through more efficient input use due to enhanced tradability of the land (factor intensity effect), 
empirical studies on the size and magnitude of these effects are very scarce. Taking advantage of a unique quasi-
experimental survey design, this study analyzes the productivity impacts of the Ethiopian land certification program by 
identifying how the investment effects (technological gains) would measure up against the benefits from any improve-
ments in input use intensity (technical efficiency). For this purpose, we adopted a data envelopment analysis–based 
Malmquist-type productivity index to decompose productivity differences into (1) within-group farm efficiency differences, 
reflecting the technical efficiency effect, and (2) differences in the group production frontier, reflecting the long-term in-
vestment (technological) effects.  
 The results show that farms without a land use certificate are, on aggregate, less productive than those with formalized 
use rights. We found no evidence to suggest this productivity difference is due to inferior technical efficiency. Rather, the 
reason is down to technological advantages, or a favorable investment effect, from which farm plots with a land use certif-
icate benefit when evaluated against farms not included in the certification program. The low level of within-group efficien-
cy of farms in each group reinforces the argument that certification programs need to be accompanied by complementary 

measures such as improved financial and legal institutional frameworks in order to achieve the promised effects. 

Poor agricultural productivity and food insecurity are persistent 
features of many developing countries. Governments and interna-
tional agencies have therefore rightly embraced agricultural in-
tensification as a primary means for inducing technological 
change in developing countries that have high population pres-
sure and low agricultural productivity. Integral to this growing 
global interest in a public policy research and development agen-
da is the issue of land tenure security. Because of the convention-
al view that traditional or “customary” land rights impede agricul-
tural development, many developing countries and major multi-
lateral organizations have advocated formalization of land rights, 
through registration and certification of land rights, as a top prior-
ity in their economic development agendas. 

Study focus and sampling 

The objective of this analysis is two-fold: 

 to examine whether or not land certification produces any 
productivity-enhancing benefits 

 to explore the pathways through which land certification 
influences agricultural productivity 

Through this analysis we provide insights into how the techno-
logical gains (investment effects) of land certification would 
measure up against the benefits from improvement in technical 
efficiency (factor intensity). 

We approached this study using a random sample of 80 farm 
households from each of four communities in northern Ethiopia 
(two each from land certification treatment and control areas, 
respectively), for a total sample of 320 farm households operating 
1,356 parcels. To control for selection bias issues and balance ob-
servable characteristics between treatment and control groups, 
we adopted a propensity score matching (PSM) method - using 
observable plot-specific characteristics as control variables in this 
PSM method. Through this, we identified 1042 comparable farm 
plots with and without certificates that satisfies the balancing and 
common support properties. 

Property rights influencing productivity 

Three aspects are identified through which secure property rights 
may influence agricultural productivity. These are: 

1. Investment effect - by encouraging long-term land investment 
and adoption of new technologies. In this hypothesis, the land 
user without formalized property rights hesitates to spend 
resources on land-improving technologies (e.g. conservation, 
manure, fertilizer). As a result, demand for investment de-
clines and productivity suffers. 

2. Land market efficiency - by facilitating trade and smooth func-
tioning of land transactions. The establishment of clear own-
ership of land is thought to lower the cost and risk of trans-
ferring the land, which improves efficient resource use (“fac-
tor intensity”) through the re-allocation of land to more effi-
cient producers. 

3. Access to credit: interlinked collateral - by reducing land-
related disputes, may thereby contribute to better access to 
credit if land can be used as collateral. 

Property rights theory does not emphasize who “owns” land, 
but rather analyzes the formal and informal provisions that de-
termine who has a right to enjoy benefit streams that emerge 
from the use of assets and who has no such rights. These rights 
need to be sanctioned by a collective in order to constitute effec-
tive claims. 

These rights are significant for agricultural development inas-
much as they encourage different positive behaviors toward land 
(investment) and toward other people (dispute resolution). 

In Ethiopia, farmers by law are not landowners but holders of 
land use rights. Thus, the recent land policy reform that formaliz-
es land rights does not provide full titling to the holder, but only 
registers land and provides land use certificates. 



Results

Table 1 summarizes some key characteristics of the farm house-
holds in the study sample based on their possession of a land use 
certificate. The household characteristics show that farmers with 
and without a certificate have comparable demographic and en-
dowment variables, such as the sex and age of household head, 
average size of household, number of males and females in the 
labor force, and key livestock endowment variables like cows and 
oxen. 

Table 1 - Mean comparison tests for key variables for house-
holds with and without land use certificates 

Variable 

With 
certificate 

Without 
certificate 

Means 
differ-
ence 

signifi-
cant? 

 

Mean 
(s.e.) 

Mean 
(s.e.) 

 

Household demography and assets  

Sex of household head (male=1) 0.721 
(0.0380) 

0.750 
(0.0411) 

 

Age of household head, yrs 45.6 
(1.19) 

45.0 
(1.48) 

 

Size of household 5.09 
(0.208) 

4.83 
(0.226) 

 

Male labor force members 1.20 
(0.819) 

1.08 
(0.085) 

 

Female labor force members 1.25 
(0.065) 

1.14 
(0.068) 

Dependents in household 1.47 
(0.104) 

1.60 
(0.112) 

 

Cows, number 0.94 
(0.082) 

0.77 
(0.082) 

 

Oxen, number 1.16 
(0.093) 

1.07 
(0.097) 

Other livestock, number + 0.59 
(0.074) 

0.36 
(0.074) 

**  

Off-farm income (0/1) ++ 0.079 
(0.0228) 

0.045 
(0.0196) 

 

Long-term land investments & input use  
Invest in new conservation structure (0/1) 0.943 

(0.0197) 
0.839 

(0.0349) 
**  

Maintain conservation structures (0/1) 0.407 
(0.0417) 

0.286 
(0.0429) 

** 

Use inorganic fertilizer (0/1) 0.621 
(0.0411) 

0.500 
(0.0475) 

**  

Use organic fertilizer (0/1) 0.636 
(0.0408) 

0.625 
(0.0460) 

 

Use improved seed (0/1) 0.579 
(0.0419) 

0.464 
(0.0473) 

* 

Source: Authors’ computation 

Notes:  * Significant at 10%, ** significant at 5%, *** significant at 1%. 
+ Tropical livestock unit equivalent.
++ Off-farm income sources, excluding gifts, aid, remittances, and other non-
labor income.

Despite these similarities, there are marked differences in 
terms of long-term land-related investments of households with a 
land use certificate versus those without. 

A significant difference is observed between the groups with 
and without certificates with respect to both conservation prac-
tices and structures. The proportion of farm households who 
were engaged in conservation practices on their own plots is 
slightly higher, at 94.3 percent, for those with a land use certifi-
cate than for those without the certificate, only 83.9 percent. Sim-
ilarly, the percentage of households who had considered improv-
ing or maintaining an existing conservation structure is also signif-
icantly higher for those with a certificate, 40.7 percent, compared 
with only 28.6 percent for households without a land certificate. 

The results also show a difference in improved technology 
adoption. Households possessing a land certificate have a higher 
likelihood of applying inorganic organic fertilizer and using im-
proved seed (62 percent and 58 percent, respectively) than do 
household without a certificate (only 50 percent and 46 percent, 
respectively). 

Further statistical analyses (i.e. using the Malmquist Index) 
were applied to the findings to understand the channel through 
which such land policy reforms impact farm-level productivity. 
These analyses showed additional evidence of statistically signifi-
cant differences between those with or without land certification, 
along with the impact of technology and technical efficiency, and 
productivity. Those without a land use certificate are, on aggre-
gate, less productive than those with formalized rights. The tech-
nological advantages or the investment effect gained from having 
a land use certificate is the likely reason for the productivity dif-
ferences identified. 

Conclusions and policy implications 

Despite the fact that issues of land rights and tenure security are 
high on the global policy agenda, comprehensive studies of how 
such new land reforms affect agricultural productivity are scarce. 
Taking advantage of detailed plot-specific household survey data 
from the northern highlands of Ethiopia, this study explored the 
productivity impacts of the Ethiopian land certification program 
by identifying how the investment effects (technological gains) 
would measure up against the benefits from any improvements in 
input use intensity (technical efficiency). 

Our results show that farms without a land use certificate are, 
on aggregate, less productive than those with formalized use 
rights. There appears no evidence to suggest that this productivity 
difference between the two groups of farms is due to differences 
in technical efficiency. Rather, the reason comes down to techno-
logical advantages, or a favorable investment effect that farm 
plots with a land use certificate benefit from when evaluated 
against those without a certificate. Results from a first-order sto-
chastic dominance analysis support the empirical findings, show-
ing the dominance in overall productivity of farm plots with a cer-
tificate over those plots without a certificate. 

The recent wave of land certification projects in Ethiopia may 
not be an ill-advised direction since such a policy measure was 
found to improve farm competitiveness and productivity. Howev-
er, as indicated by results that show a low level of within-group 
efficiency of farms in each group, the certification program by 
itself may not achieve the promised effects of enhancing agricul-
tural productivity unless it is complemented by measures such as 
improving financial and legal institutional frameworks. 
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