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Summary
Farmland expansion is considered 
a key rural household income 
strategy, but is a major cause of 
deforestation.1,2

This study found that, regardless 
of the sources, agricultural 
intensification mitigates farmland 
expansion.

The extent of market 
participation is also an important 
factor, showing that a market-
oriented approach enhances 
agricultural intensification.

How farmers affect the pressure 
on forests through incentives on 
farmland expansion could also 
make forest conservation more 
efficient in the future.

Background
Ethiopia is Africa’s 2nd most 
populous country, with an 
estimated population of 
119 million in 2021. Around 
80% of the population rely on 
agriculture for their livelihood, 
mainly subsistence & rain-fed 
farming, and livestock production.

About 14.7% of the country 
is forested, with another 
44.7% woodland & shrubland.5

Around 24% lived below the 
poverty line in 2016 – poverty 
is a major cause of hunger and 
malnutrition.6

Determinants of farmland 
expansion in the forest 
margins in Ethiopia
Forest clearing is a severe problem in most developing nations.  
To date, much of the deforestation in the tropics is driven by 
agricultural expansion, primarily as a result of converting forestland 
for crop production.1 

Farmland expansion in the forest frontier is 
considered a source of household income, 
but contributes to forest degradation and 
deforestation.2,3 This ongoing conversion 
and loss of natural forests have significant 
ecological implications, and are therefore a 
major global concern. 

In places like Ethiopia, where forestlands are 
being converted to farmland at a substantial 
rate, addressing decisions around farmland 
expansion also helps to design strategies 
that affect new entrants and the expansion 
of farmlands by existing participants. 
Against this background, the Social and 
Environmental Trade-offs in African 
Agriculture (Sentinel) project conducted a 
household survey across rural communities 
in Ethiopia to study site-level factors that 
determine the probability and size of 
farmland expansion among farm households.

The study used household- and community-
level survey data collected from three 
districts: Asgede-Tsimbela in Tigray region, 
Adiyo in the Southern Nations, Nationalities, 
and People’s (SNNP) region, and Adaba in 
Oromia region. A total of 12 villages, four 

from each district, were selected. The total 
sample size was 600 households, comprising 
50 from each village. 

Farmland expansion 
on livelihoods
Socio-economic 
characteristics
The basic socio-economic characteristics 
of the farm households in the studied 
sample show that 88% are male-led, and 
of the remaining female-led households, 
only 14% are non-expanders, with 10% 
being expanders. The average education 
level of household heads ranges from 3 
to 4 years, with only 55% attaining at least 
primary education level. The mean age of 
the household heads and family size in adult 
equivalent is 48 years and 6 respectively. 
About 82% of the household heads are born 
in the same village as where the household 
currently lives. While nearly one fourth of 
the sample households in Asegede district 
were born outside the village, the figures are 
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only 17% in Adiyo and 10% in Adaba. Among those born in the 
village, 52% of households in Adiyo and 58% in Asegede and Adaba 
have farmlands in the forest. However, 46%, 62% and 80% of 
households who were born outside the village in Asegede, Adiyo 
and Adaba districts respectively, have farmland in the forest.

The basic description and summary statistics of variables for 
all households and parcels of land according to whether the 
households reported farmland expansion in the forest or not show 
that the average land size in the forest is 0.73 ha and that about 
43% of the households in the study sample currently have farms in 
the forest. The average land size outside the forest is 0.87 ha (see 
Figure 1). 

Figure 1. The share of farmlands in and outside the forest 
area and the contribution to total farm size of the 
household in the study areas.
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Out of the 968 parcels recorded in this study, about one-third are 
in the forest areas, with an average parcel size of 0.52 ha. The 
average farm size of the expander households is statistically higher 
than the farm size of the non-expander households (1.7 vs 1.4 ha). 
The results also reveal that the conversion of forestland to 
farmland is higher in Adiyo and Adaba than in Asegede (see Figure 
2).

Figure 2. Farm size in and outside the forest for Adaba, 
Adiyo and Asegede districts
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The average number of years of farming in the forest is about 
15 years, ranging from 1 to 46 years, with 21 years being the 
average number of years of farming experience. There is also 
dynamism in farmland expansion in the forest. The initial average 
farm size in the forest five years ago was 0.67 ha, which has 
now increased to 0.73 ha. However, Figure 3 shows the positive 
correlation between years of expansion and average farm area in 
the forest. Without implying any causal relationship, the average 
farm size in the forest was higher in the past than during recent 
times. Moreover, when comparing the initial and current farm 
size in the forest, we observed that 22% of the expanders have 
decreased the farm size in the forest, 40% of the expanders 
have increased the size, and the remaining 38% households 
maintain the same farm size in the forest. Moreover, the rate 
at which households expand the initial farmland in the forest 
(0.74 to 1.79 ha) is higher than the rate at which farm size declines 
(2.65 to 1.36 ha).

Figure 3. Farming experience vs farm size in the forest for 
the expander households
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Findings: determinants of 
agricultural expansion

Agricultural expansion is a complex issue and is underpinned 
by a wide array of drivers. Due to the multi-scale and context-
specific nature of these drivers, interventions to address them 
must operate across scale and contexts.7 A review of the 
literature indicates that several factors (such as high population 
pressure, rising incomes and the demand for cash crops, low 
smallholder agricultural productivity and the lack of alternative 
income sources, access to services (such as extension services), 
proximity to recently expanded land, low institutional capacity, 
and weak natural resource governance and tenure insecurity) 
from different perspectives, are responsible for instigating 
extensive agricultural practice through expanding the size of 
crop and ranchland areas. Much of the literature on agricultural 
expansion has thus far focused on the international and cross-
regional drivers of agricultural expansion, with far less attention 
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paid to the small-scale agricultural expansion in a specific context. 
However, the motives of the expansion vary from context to 
context, and it is against this background that the Sentinel project 
conducted a household survey across six communities in Ethiopia 
to study site-level factors that determine this expansion. The 
survey findings revealed key important site-level determinants of 
agricultural expansion:

1. Markets: market forces have been an important factor 
affecting agricultural expansion. Market orientation has a 
positive and significant effect on the likelihood of farmland 
expansion; however, the size of the farmland expansion in the 
forest areas decreases with agricultural commercialisation, 
once decisions around farmland expansion have been made. 
A 1% increase in the share of marketed output increases the 
probability of farmland expansion by about 3%, but decreases 
the size of farmland in the forest by 1%. This demonstrates that 
farmers participating in a commercialised production system 
respond to market signals in an effort to maximise profit and 
encourage entry into the forest to farm smaller sized farm 
plots. 

2. Adoption of farm technologies: the adoption of a combination 
of farm technologies pushes the farm household’s entry 
into farming in the forest; but, conditional on participation 
in farmland expansion, the technology intensity index is less 
likely to influence the household’s decision to expand its farm 
size into the forest. This is likely because adoption of different 
types of agricultural technologies enhances agricultural 
productivity in smaller plots. 

3. Agricultural intensification: through the adoption of more 
yield-increasing and resource-conserving agricultural 
technologies, agricultural intensification is likely to increase 
production per unit area and hence reduce the pressure 
on forests. 

4. Initial farm size in the forest: this has a significant and positive 
effect on the current size of farmland expansion. The result 
indicates that a unit increase in farmland size in the forest in 
the initial period increases the current farmland expansion size 
by about 10%. 

5. Distance to forest: households near to the forest are more 
likely to engage in farmland expansion in the forest than 
farmers further away. This might be because of increased 
transaction costs when the forest is far away, particularly the 
cost of transporting bulky materials/inputs when farming.8 
The data shows that expanders’ residences are a significantly 
shorter distance from the forest (about 20 minutes’ walking 
distance) than the residences of non-expanders (walking 
distance of 37 minutes).

6. Household wealth: better asset holding and livestock 
ownership positively encourage farm households to increase 
farmland expansion in the forest. Less wealthy (low asset 
and livestock ownership) farmers are less likely to make on-
farm changes, some of which require capital for inputs, due 
to budget constraints.9 This is probably because wealthier 
farmers may have the opportunity to overcome liquidity 
constraints to implement improved technologies and increased 
capacity to purchase external inputs and may be more able to 
take risks and hence demand more farmland in the forest. 

Determinants of farmland expansion in the forest margins in Ethiopia
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Sentinel is an interdisciplinary research 
project seeking to address the challenge 
of achieving ‘zero hunger’ in sub-Saharan 
Africa, while at the same time reducing 
inequalities and conserving ecosystems.
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The way forward

The results suggest that agricultural intensification through the adoption of multiple yield-
enhancing and resource-conserving technologies and market-oriented production may 
contribute to land sparing and avoid deforestation. Thus, based on the results, we propose 
a few pointers for policy:

•  The strengthening of market-oriented production approaches, intensive engagement
of research & extension systems on the development & diffusion of market preferred
products, institutional innovations to alleviate both fixed and variable costs of accessing
markets through improved information and transportation infrastructure, and deeper
participation of marketing cooperatives and the private sector are crucial.

•  A framework for decision making for policy makers and other development practitioners
to promote investment in research and development, and the introduction of a
number of different technologies (such as new and better crop varieties and resource
management practices, and improved crop protection) so as to enhance household food
security, are recommended.
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