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We assess the impact of the promotion of row planting at reduced seed rate on farmers’ teff yields in Ethiopia. Results indicate 
that the program to scale-up row planting, on average, has a positive but moderate effect on teff yield. These findings, 
however, are in contrast with larger yield increases found on village demonstration plots, in more controlled settings, and with 
the expectations of teff farmers. The differences are linked to problems in the implementation of the program and of its 
recommendations, to methodological issues, and likely to over-optimism on the potential of row planting in real farm settings. 

Given the scarcity of suitable arable land and the rapidly 
growing population, Ethiopia will need to scale-up the 
adoption of yield-increasing technical innovations to ensure 
continued agricultural growth and to safeguard national 
food security. To gain more insights in how the promotion 
of improved technologies can possibly increase farmers’ 
land productivity, we study the case of row planting of teff 
in Ethiopia.  

Teff is Ethiopia’s most important staple crop, but the 
national average yield level is low. By planting seed in rows 
at a low seed rate instead of the traditional practice of 
broadcasting seed at a high rate, yield is shown to improve 
significantly on-station. Field demonstrations of row 
planting of teff showed that yields increase on average by 
70 percent compared to the national average (ATA 2013). 
As a consequence, these new technologies are being 
promoted to Ethiopian teff farmers on a large scale. 
However, there is a lack of reliable and objective data to 
measure the impact of widespread promotion campaigns of 
such improved technologies.  

The goal of this analysis is to fill this gap and provide 
evidence on the impact of the promotion of row planting on 
teff yields at farm level. In particular, we evaluated the 
impact of the government program to promote with 
farmers row planting during its ‘pre-scale-up’ phase in 
2012/13. We collected data from almost 1,000 farmers in 
36 villages in the Oromia region who were exposed to the 
government’s promotion campaign. Farmers were 
randomly selected by Development Agents (DAs), the local 
government agricultural extension agents, to implement 
either row planting or broadcasting on an experimental 
plot. All selected farmers received the same modern inputs 
(seeds and fertilizer) for free. As not all farmers could be 
selected randomly during implementation of the 
experiment, a matching exercise was required in our 
analysis as well. Qualitative data also was collected to 
complement the quantitative surveys. This qualitative 
information (focus group interviews, community 
questionnaire, etc.) was used to interpret the findings on  
farm level impact. 

We measured yield in three different ways –assessed 
plot yields before harvest, crop cuts at harvest, and 
reported plot yields after harvesting and threshing. The 
different measurements are strongly correlated and 
generally the results are robust with respect to the yield 
measurement method used. DAs also implemented 
experiments on village demonstration plots (the Farming 
Training Centers (FTC) plots), which allowed an assessment 
of the impact of row planting on teff yield using alternative 
data. In each FTC, DAs were asked to plant 10 experimental 
trials with varied treatments of seeding method, number of 
weedings, seed rate, and fertilizer use. Yields on these plots 
were measured using the crop-cut method. 

The promotion of row planting has moderate effect 
on farmers’ teff yield 

We looked at the effect of row planting in three different 
samples of farmers. First, the random experiment 
incorporates farmers that were randomly selected. 
Randomization ensures that the difference in teff yield 
between the treated and non-treated farmers can be 
attributed to the sowing method solely . Second, we used 
data from all farmers irrespective of whether the DA 
allocated technologies over farmers randomly, using a 
matching exercise to do so. Third, we looked at impacts of 
row planting on village demonstration plots. Our parameter 
of interest is the effect of row planting on teff yield for 
those who actually implemented the technology on their 
experimental plot. 

Results from the random experiment and the matching 
exercise show that row planting increases teff yields relative 
to those obtained using the traditional planting method of 
broadcasting. However, the effect is moderate, and its 
statistical significance depends on the measure of yield 
used. In the random sample, row planting increased yield by 
between 2 and 17 percent (Table 1). However, the yield 
effect is not significant in the case of the crop-cuts 
measurement of yield. When random and non-random 
farmers are matched, the effect is highly similar (Table 1).
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Table 1— Effect of row planting on teff yield for those who 
implemented it on their experimental plot, percent change 

 Econometric 
method 

Yield from 
crop-cut 

Assessed yield 
before harvest 

Reported yield 
after harvest 

Farm level Random 2 17** 12* 

 Matching 9 15*** 13*** 

Village level  22**   

Note: Asterisks represent level of statistical significance: * (10% significance), 
** (5% significance), *** (1% significance).  

Source: Authors’ calculations. 

 

Similar experiments were carried out by the DAs at the 
village level, and an average increase of 22 percent was 
observed (Table 1). This larger effect might be explained by 
the better knowledge and land management of DAs 
compared to individual farmers, as well as the DA’s 
motivation to realize yields in line with expectations of their 
supervisors.  

The moderate increase in teff yield with row planting 
found at farm level is in contrast with findings from 
demonstration plots, from research station trials, other 
more controlled environments, as well as from farmers’ 
declared expectations (ATA 2013).  

Yield gap examined 

The gap between yields obtained in research 
environments and those on-farm is seemingly explained by 
two effects, i.e. a first reduction between the research 
station level and that attained by extension agents and a 
second reduction between the yields of extension agents 
and those obtained by farmers. Three major reasons explain 
this yield gap in our study of teff row planting. 

First, our paper analyzes the direct effect of row planting 
on teff yield rather than estimating the impact of a whole 
teff production package. We were able to isolate the effect 
of the sowing technology from other elements (improved 
seeds and fertilizer) of the package by setting up a 
randomized control trial. Hence, yield differences in our 
experiment are solely driven by the technique of row 
planting.  

Second, we estimated the impact of a program designed 
to roll out the improved technologies at a large scale. The 
implementation of such a relatively large program might be 
constrained by issues related to technological support, 
distribution of modern inputs, and the quality of supervision 
of extension agents. We believe that an intensive support 

program as is common in experimental settings would 

require public resources that are not readily available. As 
such, the results of our impact evaluation likely approach 
the impact that would  be achieved if a similar program 
were implemented nationally. 

Third, farmers might be too optimistic about the yield 
effect of reduced seed rate technologies. Farmers’ 
exaggerated optimism is puzzling and seems related to 
improper yield assessments, the difficulty of disentangling 
the effect of row planting from access to improved inputs, 
and, in the case of farmers involved in this study, possible 
incentives for misrepresentations related to their role of 
model farmers within their communities. 

Implications 

The results of our research point to several important 
implications. While we have no evidence to disprove the 
agronomic superiority of the row planting technology, the 
findings of the study indicate that significant additional 
effort should be dedicated to the design and 
implementation of the extension campaigns for promoting 
such technologies.  

Especially enhanced learning by farmers is required. 
Continuous efforts in the provision of field assistance are 
needed. There is often a gap between the supply of new 
technologies and their efficient adoption, as innovations 
spread slowly and require different management skills. Our 
results indicate that widespread adoption of row planting 
and associated large teff yield increases cannot be expected 
in the first year that the technology is extensively promoted 
with farmers. 

Moreover, the ultimate yardstick for farmers’ adoption is 
not increased land productivity. Rather their central 
concern is labor productivity, as many farmers complained 
particularly about the workload required for row planting. 
On-farm constraints towards adoption of the row planting 
technology should be further assessed. Careful monitoring, 
learning, and evaluation is therefore required to improve 
the extension approaches used for successfully scaling up 
adoption of row planting of teff.  
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