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ABSTRACT

The southwestern Ethiopian montane forests are one of the most species-rich ecosystems and are recognised globally as a priority area for the
conservation of biodiversity. Particularly, in contrast to the drier central and northern Ethiopian highlands, they have received little attention
by researchers. Here, we review changes to agricultural systems in and around these forests that are known as the genetic home of coffee
(Coffea arabica L.) and that are important to the livelihoods of many rural people who have developed traditional management practices
based on agro-ecological knowledge, religious taboos and customary tenure rights. We explored the impacts of conversions to agroforestry
and cereal-based cropping systems on biodiversity, soil fertility, soil loss and the socio-economic conditions and culture. The increasing trend
of cereal cropping, resettlement and commercial agriculture causes the deterioration of natural forest cover in the region and threatens bio-
diversity, land quality, sustainable, traditional farming practices and the livelihood of the local community. Large-scale plantations of tea,
coffee, soapberry locally known as endod (Phytolacca dodecandra L’Hér.) and cereals have resulted in biodiversity loss. Following the con-
version of forests, cultivated fields exhibit a significant decline in soil fertility and an increase in soil loss as compared with the traditional
agroforestry system. The establishment of a sustainable agricultural system will require a change in paradigm, whereby the intrinsic values
of the traditional forest-based agricultural system are recognised, rather than the ongoing mimicking of agricultural policies that were devel-
oped for the open fields of central Ethiopia. Copyright © 2016 John Wiley & Sons, Ltd.
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INTRODUCTION

Land degradation in Ethiopia stems from the historical de-
velopment of agriculture and human settlement in highland
regions (Hurni, 1988; Nyssen et al., 2015). The human im-
pact on the change in forest cover dates back 2,000 to
3,000 years in northern Ethiopia, which is a much longer pe-
riod than in any other East African country (Nyssen et al.,
2004; Lanckriet et al., 2016). The presence of this long-
standing agricultural civilization that used the plough (Ehret,
1979; McCann, 1995) has led to the presence of extensive
open fields, where good yields are sustained through
fertiliser inputs (Kraaijvanger & Veldkamp, 2015) as cow
dung and crop remnants have partially substituted wood as
a source of energy (Haregeweyn et al., 2008; Mekuria &
Aynekulu, 2013); there, efforts are carried out since a few
decades to bring back trees in the landscape (de Mûelenaere
et al., 2014; Belay et al., 2015).
In contrast, the southwestern Ethiopian montane

rainforest (Figure 1) where the local people have developed
traditional management practices based on customary tenure
rights and religious beliefs (Zewdie, 2007) has been much

less studied, similarly to other agricultural systems on the
margins of the Ethiopian highlands (Kuls, 1962; Tilahun
et al., 2015). Semi-permanent cultivation systems
(Ruthenberg, 1983) in and at the margin of tropical forests
are under threat worldwide (e.g. De Jong et al., 2001;
Fleskens & Jorritsma, 2010) and such is also the case in
southwest Ethiopia (Engdawork & Bork, 2016). There, cur-
rent land management dynamics that have resulted in defor-
estation are related to cropland expansion under the form of
open farmlands, settlement and investment in commercial
agriculture (Mekuria, 2005; Dereje, 2007; Bedru, 2007;
Belay, 2010).
The objective of this paper is to review the literature on

the environmental history of the forested parts of south-
west Ethiopia to gain insights into the drivers of land
use change in relation to land degradation. For this pur-
pose, we used Wiley Online Library and Scholar Google
to retrieve relevant literature sources and further
networked with colleagues who are knowledgeable about
the study area. Key informants were also interviewed by
the first author, who was born and lives in the study area.
We focussed on Keffa, Sheka and Bench Maji, the three
westernmost administrative zones of the Southern Nations,
Nationalities and Peoples region, the latter being one of
the nine regional states of the Federal Democratic Repub-
lic of Ethiopia (Figure 2).

*Correspondence to: J. Nyssen, Department of Geography, Ghent Univer-
sity, Krijgslaan 281 S8, B-9000 Gent, Belgium.
E-mail: Jan.Nyssen@Ugent.be

Copyright © 2016 John Wiley & Sons, Ltd.

land degradation & development
Land Degrad. Develop. 28: 431–449 (2017)

Published online 3 August 2016 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/ldr.2575



Here, local people have developed intricate agroforestry sys-
tems, but which are currently under pressure. Special attention
is also given to local peoples’ knowledge and traditional

practices and the ongoing and potential threats to the sustain-
ability of future land management. Furthermore, the impacts
of these dynamics on land degradation are also discussed.

Figure 1. The Dembi river in Sheko forest (6·9782°N, 35·4970°E) illustrates the original natural environmental conditions of southwest Ethiopia. This figure is
available in colour online at wileyonlinelibrary.com/journal/ldr.

Figure 2. The study area in southwest Ethiopia with tree cover in 2000 (after Hansen et al., 2013). This figure is available in colour online at
wileyonlinelibrary.com/journal/ldr.
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BIOPHYSICAL ENVIRONMENT

Climate of Southwest Ethiopia

Seasonal rainfall in Ethiopia is driven by the north–south
movement of the Inter-Tropical Convergence Zone (ITCZ).
After shifting northward, the ITCZ brings intense rainfall
to southwest Ethiopia (Messerli & Rognon, 1980; Goebel
& Odenyo, 1984). The annual rainfall pattern can be classi-
fied into two seasons: the dry season (December–February)
and the rainy season (March–November) with particularly
strong rains in summer. The commonly used bimodal rain-
fall distribution of the central and northern Ethiopian high-
lands with spring rains (belg) and the summer main rainy
season kiremt (Fazzini et al., 2015) is not applicable in
southwest Ethiopia, neither when observing annual rain dis-
tribution (Figure 3) nor in the terminology that is used in the
local languages of southwest Ethiopia (Table I). The average
yearly rainfall in Aman near Mizan Teferi, the main town of
Bench Maji zone (Figure 2) is 2296 (±244)mmy�1, 1707
(±216)mmy�1 in Bonga (Keffa zone) and 1603 (±404)
mmy�1 in Tepi (Sheka zone) (NMA, 2013) (Figure 3).
The average air temperature ranges from 13 °C to 27 °C
and varies according to elevation (IFPRI & CSA, 2006).
Combined high rainfall, long growing season and tempera-
ture variation with elevation lead to a wide range of
cropping possibilities.

Lithology and Soils

The southwestern Ethiopian highlands developed along the
western margin of the Rift Valley as a result of uplifting
over the past 18 million years (Beccaluva et al., 2011).
The underlying basement rock is of Precambrian origin.
These intensely folded and faulted basement rocks are
mostly directly overlain by Tertiary volcanic rocks that
dominate the geology of the area (Kazmin, 1972). Although
undifferentiated on the maps, the Precambrian rocks com-
prise a variety of metasediments, metavolcanic and intrusive
rocks (Westphal, 1975). Following the uplift, the region has

been dissected by rivers, resulting in elevations ranging
from 900 to 3,500masl. Southwest Ethiopia drains partly
to the White Nile through the Akobo-Baro river system
and partly to the Omo-Turkana basin.
According to the harmonised soil map of Africa (Dewitte

et al., 2013), the major reference soil groups of the south-
western highland plateaus are Nitisols, Vertisols, Leptosols,
Regosols, Cambisols and Acrisols. Nitisols are the dominant
reference soil group in coffee-growing areas of southwest
Ethiopia. Nitisols have a depth of more than 1·5m, are
clayey and red in colour. They primarily occupy slopes
steeper than 5%. These soils are well-drained with good
physical properties; they have high water-storage capacity,
a deep rooting depth and stable soil aggregate structure.
Nevertheless, rates of decomposition of organic matter and
leaching of nutrients are extremely fast. Acidity ranges from
medium to strong, and pH is generally less than 6 (Feyissa &
Mebrate, 1994; Schmitt, 2006). On steep slopes, such as es-
carpments and on undulating topography, Cambisols and
Regosols are most common. Vertisols are dark and heavy
clay soils and are found in waterlogged plains and seasonal
swamp areas in Keffa (Figure 2). Acrisols are dark red to
reddish brown soils, with a texture of clay to sandy clay.
They are found in few areas of the Keffa zone (Tafesse,
1996).

Biodiversity in the Genetic Home of Coffee

Ethiopia is one of the top 25 biodiversity-rich countries in
the world (World Conservation Monitoring Centre, 1994).
The majority of the species are found in the highland forests
and particularly in the southwestern highlands. The forests
of the southwestern highlands fall within the eastern mon-
tane hotspot of Ethiopia and are the genetic home of coffee
(Coffea arabica L.) (Labouisse et al., 2008; Meyer, 1965;
Vavilov, 1935). Among the seven major vegetation types
in Ethiopia, four vegetation types occur in southwest Ethio-
pia, namely, montane rainforest, transitional rainforest, dry
peripheral semi-deciduous Guineo-Congolian forest and riv-
erine forest (Friis, 1992).
The Bonga forest (Table II) is one of the most species-rich

forests in Ethiopia (Friis et al., 1982; Schmitt, 2006;
Matheos, 2011; Sisay, 2008; Ensermu & Teshome, 2004;
Kochito, 2008; Feyera, 2006). In addition to plant diversity

Figure 3. Average monthly rainfall at Tepi (1980–2012), Bonga
(1960–2012) and Aman near Mizan Teferi (1954–2010) (Source: National
Meteorological Agency). This figure is available in colour online at

wileyonlinelibrary.com/journal/ldr.

Table I. Terminology to designate the seasons in the languages of
the main ethnic groups living around southwest Ethiopia’s forests

Languagea Rainy seasonb Dry season
(March–November) (December–February)

Bench Wole/Dane enet Ober enet
Keffa Yoyo Kawa
Sheka Yoyo Belo
Sheko Ero benji Siyatu benji

aAll languages belong to the North Omotic language group; particularly,
Keffa and Sheka languages are closely related (Aklilu, 2003; Theil, 2012).
bWhile agreeing that the second part of the rainy season is generally heavier,
all key informants stressed that the terminology used designates the rainy
season as a whole.
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richness, at least 17 endemic plant species were identified in
these forests (Sisay, 2008; Schmitt, 2006). Similarly, the
Maji, Sheka and Sheko forests (Figure 2) are rich in plant
species composition (Tadesse, 2007; Feyera, 2006; Gemedo
& Simon, 2007).
According to Leykun (2008), three forests in Bonga hold

61 mammalian species, 210 bird species, 10 reptiles, 7 am-
phibian species and 6 fish species. The forests comprise
21% of all mammals and 23% of all bird species in Ethiopia,
of which five species are endemic.

THE TRADITIONAL AGROFORESTRY SYSTEMS OF
SOUTHWEST ETHIOPIA

Forest Tenure

Before integrating under the Ethiopian crown in the late 19th
Century, societies in southwest Ethiopia were organised ac-
cording to a clan system (sensu Huntingford, 1955) that
comprised, for instance in Keffa, clans of ‘great people’,
‘common people’ (serfs), ‘bad people’ (craft workers) and
slaves (Gezahegn, 2003; Yonas, 2005). Descendants of the
latter two casts are still nowadays part of the socially
discriminated Manjo socio-ethnic groups (Lange, 1984;
Van Halteren, 1996; Pankhurst, 1999; Yihenew, 2002;
Gezahegn, 2003; Yoshida, 2008). An overview of all men-
tioned forests, their location and ethnic groups who live in
and around these forests is given in Table I.
During the reign of emperor Menelik II (1889–1913), a

landlord–tenant land tenure system was introduced in Sheka
and is still known as the kobbo holding system. The land-
lords, who originated from northern and central Ethiopia,
assigned traditional clan leaders to manage the land and col-
lect taxes from tenants within their territory. Under the
kobbo system, a peasant who used a block of forest (kobbo)
for producing honey had to pay taxes to the clan leader, of-
ten in kind. Disputes over the kobbo forestland use rights
were mediated and resolved by the clan leaders and elders.
Regardless of ownership of land, individuals who hung bee-
hives outside kobbo land had exclusive recognised use as
well as heritable right over the tree (Dereje & Tadesse,
2007). This customary forest tenure system, which has been
functioning for more than a century, is still recognised by
the local communities.
Although both the military Derg government (1974–

1987) and the Ethiopian People’s Revolutionary Democratic
Front (EPRDF) government (post-1991) nationalised all nat-
ural forests, including kobbo forestland, local communities
continued the customary kobbo forest use right informally.
Even though the practice is not recognised by any statutory
law, kobbo landowners have the right to inherit, rent, share,
donate and divide their kobbo land. Such transactions are
overseen and enforced by elders and clan leaders, whereby
only men have the right to inherit kobbo land. Women have
access rights through their husband, and widows keep indi-
rect user’s right of the kobbo land until a son reaches matu-
rity (Dereje & Tadesse, 2007). Members of the Manjo

communities have their own forest block, kobbo, or are en-
gaged in shared beekeeping on other’s kobbo land (Dereje
& Tadesse, 2007).
The forest management in Sheka is based on the commu-

nities’ traditional ecological knowledge and is highly influ-
enced by their social organisation (king ‘shekitato’,
councillor ‘mikiracho’ and clan leader ‘gepitato’) and reli-
gious concepts (Mengistu, 1995). Until the end of the impe-
rial period (1974), clan leaders controlled all aspects of
people’s life, administered natural resources, allocated land
to newcomers and ‘purified’ the land and its people from
misfortunes (Mengistu, 1995). The forests are divided into
cultural forest and large forest areas that are administered
through the kobbo holding system. Access to cultural for-
ests, which also includes wetlands, riverine forests and wa-
terfalls as traditional religious sites, is restricted through
resource and habitat taboos (Figure 4) through the guudo
(a cultural forest used as a worship place) and deddo (a large
tree under which prayers or religious ceremonies are con-
ducted). The indigenous community has customary right
for their traditional activities like worshipping inside cultural
forests. It is prohibited to cut cultural forest area for any use
(Zewdie, 2007). The Sheka people believe that a person who
violates these taboos will die or face evil things.
The management of large kobbo forests is based on the

rights and obligations of the individual who inherited the
forestland from his ancestors. The management of the kobbo
is based on customary rules that identify the rights and obli-
gations of the individuals who have their own forestland
(kobbo). Hence, kobbo is a fraction of one’s own inherited
‘forestland’ primarily used for harvesting honey and other
non-timber forest products (NTFP; sensu FAO Forestry,
1999). Only the owner has the customary right to hang bee-
hives for honey production, to use timber for making tradi-
tional beehives and house furniture, to extract wild coffee,
climbers, spices and agricultural tools (Zewdie, 2007). Fur-
ther, the owner is responsible for different management ac-
tivities like weeding, protection of the forest from any
encroachment, livestock disturbance or hunting (Zewdie,
2007; Dereje & Tadesse, 2007). These rules promote sus-
tainable management of the forest and sustenance of the
kobbo owners’ livelihood. Further, the strict follow-up by
clan leaders and elders of already inherited kobbo forest
strengthens the efficient management of the kobbo forest.
In this customary system, only the heir kobbo owner has for-
est use rights, which are clearly defined (Dereje & Tadesse,
2007; Zewdie, 2007).
In Keffa, besides protected and forested ceremonial sites

(deejjo) such as graveyards and large springs (Yonas,
2005), the local community applies two traditional informal
mechanisms to govern forest access rights; the wejoo and the
gogoo mechanism. The principal accessing mechanism is
mediated by local rules: (i) geographic proximity to the re-
source, (ii) proven track and demarcation of plots and (iii)
ancestral claim of ownership. The remaining forest is attrib-
uted on a ‘first come, first served’ base (Yihenew, 2003;
Stellmacher, 2005; Stellmacher & Mollinga, 2009). In the
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wejoo mechanism, aged parents transfer the responsibility of
forest product management and collection to their younger
son, hence primarily by patrilineal heritage (Zewdie,
2007). Gogoo is a sharecropping arrangement for forest
goods, which benefits to women, poor and aged farmers
(Yihenew, 2002). The implementation of wejoo and gogoo
has strongly increased in recent years in the absence of stat-
utory forest access mechanisms (Yihenew, 2002; Yihenew,
2003; Dereje, 2007; Stellmacher & Eguavoen, 2011).
In contrast to the kobbo system, where the kobbo owner

had restricted use rights over the forest, such as hanging bee-
hives, hunting and collection of climbers (Dereje & Tadesse,
2007; Zewdie, 2007), the forest owner in Keffa has the right
to cultivate and collect coffee and harvest plants and wood
from the forest (Stellmacher & Eguavoen, 2011).

Traditional Agroforestry and Livelihood

Sale of NTFP is the major source of cash income for rural
households in southwest Ethiopia (Mohammed & Wiersum,
2011). The most common NTFPs are coffee, honey, spices,
fruit and bamboo (van Beijnen et al., 2004; Jacomijn, 2006;
Assefa, 2007; Anteneh, 2006). The contribution of NTFPs
to the total household cash income is slightly higher than
the contribution of farm products (Mohammed & Wiersum,
2011). Moreover, the combination of agriculture and the
production of high-value NTFPs provide higher incomes
than agricultural production only. Collection of diversified
products from agroforestry leads to less exposure of the
household to resource constraints throughout the year
(Anteneh, 2006). With regard to the collection and sale of
different NTFPs, forest coffee is the major commercial
NTFP in southwest Ethiopia (Mohammed & Wiersum,
2011; Stellmacher & Mollinga, 2009). Assefa (2007) also
indicated that NTFP from natural forests yielded twice the

net benefits than that of tea plantations, besides an estimated
value of €85 per hectare per annum for the carbon sequestra-
tion of those forests.

Traditional Farming and Agricultural Policy Package
Programme

In the past, shifting cultivation, cattle rearing, hunting and
wild honey collection were the major livelihood means for
the communities in southwest Ethiopia. The sedentary life-
style and agriculture that now dominates began with the im-
position of the Menelik II regime in the 1890s (Akalu, 1982;
Legesse, 2000). Traditionally, farmers use sticks and hoes
for tilling their farmland (FARM Africa & SOS Sahel-
PFM, 2004; Fujimoto, 2009). The local people use inten-
sive, integrated home garden crop production to produce
food for their family and livestock. In this regard, agricul-
tural practices in the region are mainly smallholder subsis-
tence farming, based on a low-input, rain-fed and
traditional practice farming system (Rojahn, 2006). The
food crops are perennial crops dominated by root and tuber
crops such as ensete (Ensete ventricosum Welw.), yam
(Dioscorea rotundata Poir.), taro (Colocasia esculenta L.)
and cassava (Manihot esculenta L.) (FARM Africa & SOS
Sahel-PFM, 2004). The agro-ecological conditions are also
suitable for growing different types of crops: cereals, such
as maize (Zea mays L.), sorghum (Sorghum bicolor L.), bar-
ley (Hordeum vulgare L.), wheat (Triticum aestivum L.), rice
(Oryza sativa L.) and ‘teff’ (Eragrostis tef Zucc.); pulses, in-
cluding field pea (Pisum sativum L.) and haricot bean
(Phaseolus vulgaris L.); and the oil crop sesam (Sesamum
indicum L.). Extensively grown horticultural plants include
fruits, for example, banana (Musa×paradisiaca L.) and
mango (Mangifera indica L.); spices, such as Ethiopian car-
damom (Aframomum corrorima (Braun) P.C.M. Jansen),

Figure 4. The upper part of this catchment in Daken (7°2′35″N, 35°38′55″E) is occupied by a cultural forest and henceforth protected from encroachment,
what leads to the sharp boundary between cropland and forest. This figure is available in colour online at wileyonlinelibrary.com/journal/ldr.
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black pepper (Piper nigrum L.) and ginger (Zingiber
officinale Roscoe) and other cash crops such as coffee
(Coffea arabica L.), chat (Catha edulis (Vahl) Forssk. ex
Endl.) and tea (Camellia sinensis (L.) Kuntze) (Tezera,
2008; van Beijnen et al., 2004; Belay, 2010).
The government’s agricultural policy package programme

encourages cereal crop production by distributing improved
seeds (mostly cereals) and chemical fertilisers (Mekuria,
2005; Belay, 2010; Dereje, 2007). Natives are experienced
with low-cost traditional soil fertility management practices
like manure, compost, crop rotation, intercropping and agro-
forestry systems in a suitable environment where large vol-
umes of organic materials are available (Anteneh, 2006;
Berhanu, 2011). Yet the government is promoting the use
of mineral fertilisers, and these are mostly used by settlers
(Berhanu, 2011). However, concerns about the sustainability
of these cereal-based cultivation practices have been raised,
as they resulted in a reduction in fallow periods, a decrease
in soil organic matter content and a deterioration of the soil
structure, as well as the cultivation of crops on steep slopes
(up to 50%) (Mekuria, 2005; Belay, 2010).
Keeping livestock is considered as a source of livelihood

and an employment opportunity for the local communities in
southwest Ethiopia (Tezera, 2008; Belay, 2010). Cattle,
sheep and goat rearing are widely practiced on communal
and agricultural land (Tezera, 2008; Belay, 2010). Livestock
is a source of milk, meat, power for agricultural operations
and income (van Beijnen et al., 2004; Tezera, 2008; Belay,
2010). Some grazing areas in forests around the villages
are open access to all people (Zewdie, 2007). There is a
strong increase in grazing under degraded communal forest
in relation to increased population densities. Further, live-
stock production is under immense pressure from the
prevailing trypanosomiasis transmitted by tsetse flies
(Glossina spp.) (Belay, 2010; Pingali et al., 1987). Because
the vector lives under the cover of forests and bush, animal
production is limited in moist forests of southwest Ethiopia.
Still, the local Sheko cattle breed has a high tolerance to try-
panosomiasis and also has good production and reproduc-
tion potential as stressed by Takele et al. (2011) and Stein
et al. (2011).

DRIVERS OF LAND USE CHANGE

Resettlement

The arrival of settlers from drought-prone areas of central or
northern Ethiopia and from other parts of southern Ethiopia
to the densely forested region of southwest Ethiopia influ-
enced the local forest management, agroforestry practices
and forest cover (Belay, 2010; Mekuria, 2005; Stellmacher,
2005). There are, however, no official statistics on how
many people have resettled in southwest Ethiopia over the
past decades. During the reign of Emperor Haile Selassie
(1930–1974), many peasants were relocated from northern
Ethiopia to the southern and southwestern regions (Belay,
2004; Wood, 1977). It is estimated that 20,000 families were

resettled in Keffa through 1974 (Clarke, 1986). The Derg re-
gime (1974–1987) officially supported the resettlement of
several thousands of people from the central highlands to
southwest Ethiopia because of an epidemic disease outbreak
that caused a massive decimation of domestic animals
(Alemneh, 1990). Approximately 250,000 people were
resettled in Keffa between 1985 and 1988 (Alemneh,
1990). Similarly, the current government has relocated sev-
eral thousands of people from northern and other southern
regions to southwest Ethiopia (Belay, 2010).
Since imperial and Derg times, resettlement of people is

governed by the central government, involving the lower ad-
ministrations (Pankhurst, 1992; Dessalegn, 2003; Keller,
1991; Stellmacher & Eguavoen, 2011). In recent years, the
village administrators are the key players in the distribution
of land because they know the area very well (Dereje, 2007;
Moti et al., 2011).
Settlers originate from food-insecure and famine-struck

areas of the country. The new settlers were and are still se-
lected based on the severity of the problem, free consent
and willingness of resettlers to move from drought-prone
densely populated areas of central and northern Ethiopia
(Wood, 1985; Pankhurst, 1988; Kloos & Aynalem, 1989).
During the Derg regime, large numbers of people were
forcefully resettled in a disorganised way (Pankhurst &
Piguet, 2004; Mulat et al., 2006).
Land allocated to new settlers, for farmland and for resi-

dence, had been forests that local people used for harvesting
NTFPs (Mekuria, 2005; Belay, 2010; Moti et al., 2011;
Bedru, 2007). The settlers were also provided with perma-
nent communal grazing lands in the area (Belay, 2010).
Although most of the resettlement in southwest Ethiopia

was undertaken without consultation of the local people, ex-
cept for the recent EPRDF regime planned resettlement, the
host communities generally do not oppose resettlement if
there is unoccupied land available (Moti et al., 2011). The in-
stallation of infrastructure and distribution of agricultural in-
puts related to resettlement programmes also benefits host
communities. Pankhurst & Piguet (2004) indicate that the op-
position of the host community on the new settler starts not
on their arrival, but the crux of the matter lies in the relations
between hosts and migrants and their resource use, given the
tendency for migration to exacerbate resource conflict.
Reusing (2000) indicated that the settlers have introduced

a new farming system, which is not adapted to the area. For
settlers from northern, central and other parts of the southern
region, resettlement entailed a shift from an intensive agro-
based livelihood to a forest-based system of which they
had no experience and were not prepared to manage. Rather,
an extensive cereal-based farming system was established at
the expense of large tracks of forest in the region (Alemneh,
1990; Baah et al., 2000; Mekuria, 2005). Forests are burnt,
trees are felled and even the largest of them are killed by
debarking and, in case of protected trees, illegal under-
ground cutting of their roots. This led to the rapid expansion
of cropland. Further, indigenous people are dynamically
changing their agricultural system mimicking the resettlers’
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cultures (Belay, 2010). The increase in population as a result
of resettlement in the region increased the demand for land,
fuel wood and construction wood, which further aggravated
deforestation (Mekuria, 2005; Reusing, 2000; Belay, 2010).
Furthermore, the 2 ha of land given to new settlers upon ar-
rival are frequently expanded through different mechanisms,
that is, by illegal clearing of the forestland, by bribing local
administrators or through the purchase of land from the local
community. Furthermore, the intensive coffee management
needs more labour and, as a result, a type of social coalition
has formed between the labourers and the local coffee
growers to maintain labour support during coffee manage-
ment periods. Hence, most coffee growers assign a plot of
land to labourers for sharecropping, to keep the workforce
in the area. These casual labourers put their maximum effort
to utilise the land productively as terms of the agreement are
for short periods. A sharecropper who works in such a man-
ner after a certain period of time may purchase this land or
other agricultural land and become registered as a land-
owner. This manner of settlers gaining ownership of land
further causes land shortages in local communities, which
consequently results in the logging of forestland for new cul-
tivation (Dereje, 2007; Belay, 2010). According to Reusing
(2000), settler demand for the expansion of grazing land to
support intense livestock production has also aggravated for-
est degradation.

Commercial Agriculture

Commercial agricultural projects have expanded rapidly in
forested areas of southwest Ethiopia. Large areas of forest-
land have been set aside for tea, coffee, soapberry, rubber
tree, black pepper and cereal crop production investment in
the region, which has resulted in a rapid decrease of forested
areas in the region (Tadesse, 2007; Tezera, 2008; Dereje,
2007). For example, tea and soapberry plantations require
the complete clearance of forest, while for coffee planta-
tions, some forest trees are left for their shade. The
6,000 ha Bebeka coffee plantation is the largest and oldest
in the country. Large forest land (3,000 ha) managed under
the kobbo customary system has, for instance, been con-
verted to a commercial tea plantation (Tadesse et al.,
2002). A coverage of 100 km2 of commercial farms was re-
ported for Sheka zone (Tadesse, 2007) and 220 km2 for
Keffa zone (Tezera, 2008). Given the increasing number of
international land deals in Ethiopia (Dereje et al., 2015), it
is anticipated that larger areas of forest land has been allo-
cated to commercial agriculture in recent years. Many plan-
tations in forests were started without any environmental
impact assessment (EIA). Currently, project EIAs prepared
by investors are accepted by authorities (including the Envi-
ronmental Protection Agency) based on trust and without
verification (Tadesse, 2007). Moreover, as the government’s
interest now in Ethiopia is rapid development, EIAs are fre-
quently seen as hurdles introduced to act against develop-
ment activities. Such conception leads to an exploitative
type of relation between investment and nature (Leykun,
2008; Tadesse, 2007).

Land clearing for commercial farming has also contrib-
uted to changing the local people’s perception and respect
of taboos, cultural forests and sacred sites. Furthermore, in-
vestor expansion of coffee and tea inside the farmers’ land
through the approach of an out-grower scheme has facili-
tated forest degradation in the region. To encourage such ex-
pansion, investors have provided training and thousands of
tea seedlings to farmers (Tadesse, 2007; Sisay, 2008).

Land Tenure and Its Socio-Economic Impacts

Emperor Menelik II (1889–1913) confiscated land from the
Keffa nobility and distributed fertile land and forests to
northern landlords and loyal servants of the emperor (Wood,
1985). These feudal landlords had the right to impose taxes
and to require the labour of the local peasants. In return, the
landlords had the obligation of paying coffee as a tribute to
the emperor. This obligation, coupled with the emerging
coffee trade business and free labour, resulted in the expan-
sion of semi-forested coffee and the transplantation of coffee
seedlings in the forest and home gardens in the region
(Schmitt, 2006). Tewoldeberhan (1990) states that much of
the existing forest at the beginning of the 20th century was
secondary growth that had developed since the late 19th
century as a result of the forest being cleared for agriculture.
During the reign of Emperor Haile Selassie (1930–1974),

land in southwest Ethiopia was owned either by the state or
the church, and particularly, the fertile land was in the hands
of northern landlords, political elites and appointed local
chiefs. Additionally, landlords who gave use rights to the
peasants ruled most of the forest. Because less revenue
could be obtained from the degraded North, the central gov-
ernment had given much attention to the expansion of ex-
portable products such as coffee in southwest Ethiopia.
The increase in demand of coffee by the Arab world and
Europe encouraged the northern landlords, as well as foreign
merchants and investors, to cultivate coffee plantations in
southwest Ethiopia in 1933 (Schmitt, 2006). Keffa began
to contribute large amounts of coffee in the late 1950s and
became Ethiopia’s largest contributor (27%) of exportable
coffee in the 1960s (Fee, 1961; Krug & De Poerck, 1968).
Country-wide, the increases in exportation and in domestic
consumption of coffee have led to a strong increase of the
coffee production, from about 3 million bags (in 1990) to
nearly 8 million bags in 2012 (Mitiku et al., 2015). This in-
crease in coffee demand encouraged the expansion of coffee
farms through the clearing of virgin forests, which, coupled
with peasant insecurity in land use rights, led to the degrada-
tion of the region’s forests (Tewoldeberhan, 1990).
After the overthrow of the Imperial regime in 1974, the

Derg regime announced a land reform programme
abolishing the feudal system and nationalising all lands.
Coffee plantation areas owned by foreigners and feudal
landlords were confiscated by the government or
redistributed amongst local peasants (Schmitt, 2006). Peas-
ant associations distributed land to landless tenant farmers.
This trend resulted in the expansion of cultivated land at
the expense of forestland (Mekuria, 2005). In addition to
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land distribution, peasant associations encouraged coffee
and cereal production by distributing improved coffee and
cereal varieties, fertiliser, agrochemicals and by disseminat-
ing modern management and marketing practices among the
farmers. This encouraged the rapid expansion of cereal
crops, coffee plantations and semi-forest coffee in southwest
Ethiopia (Philippe, 2003; Schmitt, 2006; Mekuria, 2005).
Disrupting the customary forest tenure system, weakening
the local belief system and implementing development
programmes, such as villagisation without the consent and
willingness of the community, contributed to forest degrada-
tion in southwest Ethiopia (Stellmacher, 2005; Wood,
1993). Farmers in southwest Ethiopia live in scattered man-
ner partly because their most vital land resources are
scattered in space (Lorgen, 1999). Enforced villagisation
(Yihenew, 2002) started in 1985 and had two objectives: re-
moving people from the natural forest edges so as to reduce
the pressure on the forests and providing basic social ser-
vices to farmers at a centralised location (Baah et al.,
2000). This contributed to land use change dynamics:
villagisation caused land abandonment around forest edges
and initiated reversal transitions. However, this was short-
lived, and later, farmers returned to their original locations
exerting further pressure on the natural forest (Mekuria,
2005).
After the overthrow of the Derg regime in 1991, the

EPRDF confirmed that the right to ownership of rural and
urban land, as well as natural resources, is exclusive to the
state and that it cannot be subjected to sale or other
means of exchange (Philippe, 2003; Stellmacher, 2005;
Stellmacher & Mollinga, 2009). The governmental forest
policy in Ethiopia primarily focused on ‘rigid conservation’,
hence on the exclusion of human interference, rather than on
the management of forest resources. This affects the practi-
cability of the ancestral customary forest management sys-
tem in the area. For example, the lack of legal recognition
of the customary institution by the government created a
perception of forest resources not being a common resource,
therefore every member of the community would be
utilising the forest resources illegally (Zewdie, 2007).
Additionally, after 1991, the distribution of large forest

areas for commercial agriculture, resettlement and the exclu-
sion of local customary forest management in the region in-
tensified large clearings of forests for their resources (Belay,
2010; Zewdie, 2007). The distribution of improved varieties
of cereal and coffee, fertilisers, chemicals and credit services
from the government facilitated the conversion to cultivated
land (Mekuria, 2005). According to Dereje (2007), the in-
crease in the price of coffee and market incentives further
encouraged farmers to expand coffee cultivation both in
the forest and in their garden.
The uncertainty in land and forest ownership results from

the feeling among farmers that land or forest could be given
or redistributed to others because all land, including the nat-
ural resources, belongs to the state. This feeling of insecurity
causes further exploitation of the forests (Belay, 2010).
Zewdie (2007) indicated that after the shift of ownership

of forestland to the state, deforestation of the cultural forests
and other forests around settlements was aggravated by the
expansion of large-scale commercial farms and illegal tim-
ber extraction in the Sheka zone. This, in turn, created less
responsibility for forests on the part of the local community
and developed a perception of forest resources being
common resources. The social, economic and cultural
marginalisation of the Manjo community has had an im-
mense effect on forest degradation. The marginalisation by
the Keffa and Sheka people, which began during the impe-
rial regime, forced them to live and hunt in the forest. How-
ever, the Derg regime tried to integrate these people with the
rest of the society through the villagisation programme.
They were assigned a plot of land. However, because of a
lack of access to disease-resistant seeds or seedlings or to
fertile land and lack of livestock and agricultural experience,
they were forced to frequently change settlements. This,
coupled with a weak position in land tenure, resulted in a
shift to subsistence living, such as frequently changing agri-
cultural locations by clearing forestland and selling wood
and charcoal to villages (Zewdie, 2007; Hartmann, 2004;
Gore, 1994).
Assefa (2007) and Zewdie (2007) further state that the in-

creased demand for charcoal and wood in towns and large
villages for construction and household consumption,
coupled with the economic problems of densely populated
rural communities, has caused immense forest degradation
in the region. Nevertheless, no research was conducted on
rural and urban consumption of wood fuel (Assefa, 2007;
Belay, 2010).

LAND USE CHANGES

The southwestern part of the Ethiopian Highlands was
completely covered by montane rainforests at the beginning
of 19th century (Chaffey, 1979; Reusing, 1998, 2000). In
this regard, 38·4% of the southwestern region remained cov-
ered by closed forests between 1971 and 1975 (Chaffey,
1979). In a similar study, Mekuria (2005) showed that the
Bonga catchment (Figure 2) has undergone significant alter-
ation and transformation in recent decades. The portion of
large natural forest (35%) and wooded grassland (30%) in
1967 dropped to 7% natural forest and 6% wooded grass-
land in 2001, whereas 19% of the cultivated and settlement
land in 1967 increased to 75% in 2001. Similarly, Behailu
(2010) and Belay (2010) reported on the conversion of nat-
ural forests, shrubs, marshes and woodland to cultivated,
grazing and settlement land in the Bench Maji and Keffa
zones.
According to Dereje (2007), the 4,000 km2 Sheko forest

(Figure 2, Table II) has also undergone significant changes
to the portion of forestland (71% in 1973, dropping to
48% in 2005), whereas agriculture and settlement lands in-
creased to 15%, state coffee plantations to 5%, bare land to
10% and agroforestry to 22%. Another change was the tradi-
tional forest fallow land management that was replaced by
agroforestry (Figure 5).
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According to NTFP-participatory forest management
(PFM) (2009), large clearings of coffee forestland were re-
corded between 1973 and 2009, with the forest coverage
dropping from 74% to 59%, whereas agricultural land in-
creased from 22% in 1973 to 36% in 2009 (Figure 6). The
portion of coffee and tea estates increased from 0% in
1973 to 1·6% coffee and 0·15% tea estates in 2009. Simi-
larly, the portion of Sheka’s dense closed forests (39%)
and open forests (33%) in 1987 decreased to 31% and
25%, respectively, in 2001 (Bedru, 2007). However, the
portion of agriculture (6%) and tea plantations (0%) in
1987 increased to 10% and 0·5%, respectively, in 2001
(Bedru, 2007).

CONSEQUENCES OF FOREST DEGRADATION

Impacts on Biodiversity

In southwest Ethiopia, the conversion of natural forest to
monoculture resulted in significant impacts on biodiversity
richness (Tadesse, 2007). Monocultural tea and eucalyptus

plantations instead of natural forest result in large losses of
plant biodiversity, forest ecosystems and their services and
the many animal species that are dependent on forest eco-
systems. Tea plantations and black pepper cultivation can
cope with some exotic trees; however, the soapberry endod
(Phytolacca dodecandra L’Hér.) requires full land clear-
ance for best results. Exotic tree plantations for coffee
shade and as energy source for the tea processing industry
have resulted in the destruction of forest ecosystems in the
Sheka region. This has led to the loss of many species of
birds, insects, mammals, bee colonies and microorganisms
that depend on the forest ecosystem (Tadesse, 2007). Sim-
ilarly, wetlands for which indigenous cultivation systems
had been developed (Dixon, 2002) are excessively drained,
which has led to strong decreases in species diversity
(Kassahune et al., 2014).

Impacts on Soil Loss and Fertility

The soils in cereal-based farming show a change in proper-
ties compared with soils in a perennial-based farming sys-
tem, which are generally higher in silt, clay, available P,
available K, organic carbon, total nitrogen and cation ex-
change capacity (CEC). Furthermore, most of the soil prop-
erty values decline with increasing years of cultivation in the
cereal-based farming system (Mekuria, 2005). In studies
near Mizan Teferi (Getachew, 2010) and Bonga (Berhanu,
2011) (Figure 2), it was also shown that soil organic matter,
total nitrogen, available phosphorus and CEC were higher in
forestland than cultivated land.
Very few studies on soil erosion rates have been con-

ducted in southwest Ethiopia. Getachew (2010) reported
higher rates of soil loss (184Mgha�1 y�1) in cropland com-
pared with fallow land and forestland on the slopes of Gem
mountain (Figure 7). The soil loss rate increased over time
as cultivation continued after forest clearing (Figure 8).
Moreover, the cultivated lands show a net soil loss with high
sediment deposition on the lower and middle slopes in the
early years after the start of cultivation, as well as increased

Figure 5. Land cover changes of Sheko forest between 1973 and 2005 (after
Dereje, 2007). FL, forest land; FF, forest fallow land; AF, agroforestry; AS,
agriculture and resettlement; BL, bare land; SP, state coffee plantation. This
figure is available in colour online at wileyonlinelibrary.com/journal/ldr.

Figure 6. Land cover changes in and around the forests of Bench Maji,
Sheka and Keffa zones in southwest Ethiopia between 1973 and 2009 (after
NTFP-PFM, 2009). FL, forest land; AG, agriculture land; BM, bamboo;
BMT, bamboo and trees; CTES, coffee and tea estate; GR, grassland;
WL, wetland. This figure is available in colour online at

wileyonlinelibrary.com/journal/ldr.

Figure 7. Rates of soil loss by water in cropped (CRL), fallow (FAL) and
forest land (FOL) on upper, middle and lower slope positions in Bench Maji
zone (modified from Getachew, 2010). This figure is available in colour on-

line at wileyonlinelibrary.com/journal/ldr.
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sediment delivery to the rivers (Figure 9). Rill and gully ero-
sion is probably the dominant process that leads to the deliv-
ery of rock fragments from the hillslopes to the drainage
network (Poesen, 1987). Mekuria et al. (2012) found a mean
annual soil loss from cultivated fields of 15±3Mgha�1 y�1,
whereas Berhanu (2011) measured a soil loss of
14·7Mgha�1 y�1 in the upper part of a catchment cultivated
by settlers in the Bonga area, 11Mgha�1 y�1 in the middle
part and 7·6Mgha�1 y�1 in the lower part, which are higher
soil loss rates than in a nearby catchment cultivated by
natives.
Field observations show the presence of ancient debris

flows and recent landslide scars, but its extent has not been
studied. Possible linkages to deforestation are through (1)

decreased shearing resistance of soils after disappearance
of root cohesion (Ammann et al., 2009) and (2) river
downcutting, which leads to increased sediment delivery
to rivers, as observed in the study area by Broothaerts
et al. (2012).

Impact on the Local Communities’ Livelihood and Culture

The livelihood of southwest Ethiopia’s farmers largely relies
on production of NTFPs such as honey, spices, medicinal
plants, fodder, fuelwood and construction materials. Wet-
lands provided thatching materials, fodder, year-round water
and medicinal plants (Kassahune et al., 2014). Problems re-
lated to the conversion of forests (and wetlands) to other
land uses in line with agricultural investment and resettle-
ment has resulted in altered livelihood strategies by the local
community, which further exacerbates rural poverty and mi-
gration (Zewdie, 2007; Moti et al., 2011). Cereal crop pro-
duction requires improved varieties and high inputs, which
is less affordable for most farmers. This is a challenge com-
pared with the forest NTFPS, which do not require much in-
put (Mekuria, 2005). Finally, the large-scale clearing of
cultural forests without the consent of the local community
affects the cultural practices of the local community who
consider the forests as sacred places (Zewdie, 2007).

CONSERVATION EFFORTS

Biodiversity Conservation

The issue of in situ wild coffee conservation has received at-
tention since 1998 when the coffee improvement project of
Ethiopia proposed the establishment of three in situ
conservation reserves in the southwestern forests (Demel,
1996). The Kontir-Berhane forest and the Buginda forest

Figure 8. Soil erosion and deposition rates along the slope over time (in
years since forest clearing) in a sub-catchment of Gimbo Wereda (Keffa
zone); positive values indicate deposition, negative values soil loss (after
Mekuria et al., 2012). This figure is available in colour online at

wileyonlinelibrary.com/journal/ldr.

Figure 9. Gravel bars in the Eseni river near Aman (6·9481°N, 35·5495°E). Local residents claim that the occurrence of gravel and sand in river beds is a new
phenomenon that occurred after deforestation. The coarse material is commonly related to increased rill and gully erosion and peak flow discharges, but part of
this material could also have been delivered by landslides entering the river. This figure is available in colour online at wileyonlinelibrary.com/journal/ldr.
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(Figure 2) were among the first priority areas for the in situ
conservation of wild coffee’s genetic resources, but for a va-
riety of reasons, the project ceased in 2008. However, a new
approach to forest management with the dual purpose of
conservation and development through participatory man-
agement of the in situ conservation of wild coffee was
started in the Bench Maji and Keffa zones (WCC-PFM,
2011; FARM Africa & SOS Sahel-PFM, 2004). The intro-
duction of PFM was designed to shift the management of
the forest from the government to the community. The forest
areas were placed under the PFM programme to reduce en-
vironmental degradation, increase sustainable forest conser-
vation, conserve the ecosystem and improve the welfare of
the local community (Gobeze et al., 2009; Stellmacher &
Mollinga, 2009).
However, through an in-depth ethnographic case study in

the Agama forest (part of the Koma forest), Vandenabeele
(2012) showed that the NGOs initiating the PFM face
challenges because of missing to incorporate the local
community’s historical background and the socio-political
context in the conceptual framework of the PFM. For
instance, the community-based institutions (forest coopera-
tives) developed by the NGOs failed to achieve the desired
goal of PFM because local power relations were insuffi-
ciently considered. To be more precise, although govern-
ment representatives signed an agreement to share
resources and responsibilities with communities, ‘the long-
standing uneven relationships between the government and
local people hardly changed’ (Ayana et al., 2015).
The Keffa and Sheka forests were registered as UNESCO

biosphere reserves in 2010 and 2012. The biosphere reserve
approach aims to conserve biodiversity and improve the
livelihoods of the local community through innovative mar-
keting of their products, environmentally friendly

agriculture and ecotourism (Figure 10). It also promotes ed-
ucation and research as well as interaction with global net-
works (Berghöfer et al., 2013; Tadesse & Fite, 2011). For
example, ca. 10,000 tourists visited Keffa in 2008 of which
200 were foreigners (Tezera, 2008; Berghöfer et al., 2013).
The Bebeka coffee plantation also organises touristic activi-
ties on its estate.
Farmer cooperatives (ca. 10,000 ha in Keffa) are supply-

ing NTFPs such as high quality organic coffee, spice and
honey for export to the international market (Berghöfer
et al., 2013). Mitiku et al. (2015) showed that especially
Rainforest Alliance certification (followed by Fairtrade) im-
proved the incomes of coffee producers.

Soil Conservation

Soil conservation is essential because soil is the medium of
plant growth; it provides essential nutrients, water and phys-
ical support. For instance, soil organic matter and carbon are
essential to maintain soil structure and its water holding ca-
pacity to supply nutrients and to sustain biological. Soil
macronutrients like nitrogen, available phosphorus and po-
tassium are the three most important soil nutrients required
for plant growth. The CEC determines the soil ability to re-
tain positively charged nutrients like Ca2+, Mg2+, NH4

+, K+

and Na+. Maintaining those physical and chemical charac-
teristics of the soil has an important role for sustainable plant
growth.
The majority of the cereal-based farming in the south-

western Ethiopian highlands is, however, accomplished
without soil conservation measures (FARM Africa & SOS
Sahel-PFM, 2004), and a nationwide map shows that in
the study area, conservation structures are installed on less
than 1% of the cropland, in contrast to 20–75% in central
and northern Ethiopia (Hurni et al., 2015). Major reasons

Figure 10. Promotion of ecotourism in Keffa. This figure is available in colour online at wileyonlinelibrary.com/journal/ldr.
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for absence of soil conservation on cropland in the study
area (i) a perceived absence of urgent need for conservation,
given the recent deforestation and hence availability of still
relatively deep soils (Yesuf et al., 2005) and (ii) absence
of ‘food-for-work’ programmes or other financial or policy
incentives for conservation activities (sensu Shiferaw &
Holden, 1997), because overall, the area is not considered
as food insecure. However, Baye & Terefe (2009) indicated
that introduced vetiver grass (Vetiveria zizanioides L) plays
a crucial role in controlling runoff, soil erosion and in
stabilising steep slopes inside coffee, rubber, fruit and cereal
fields. Accordingly, the office of agriculture and other gov-
ernmental institutions in the Bench Maji, Keffa and Sheka
zones are reproducing and distributing vetiver grass, indige-
nous and nitrogen-fixing trees to agricultural land on steep
slopes (pers. comm. Nardose Takele, 2013; own observa-
tions). Nevertheless, vetiver grass is not really taken up by
the communities because of its space occupied, non-
palatable nature and decreased need for thatching given the
wide introduction of metal sheets for roofing (based on inter-
views in villages of Bench Maji zone).

DISCUSSION

Drivers of Land use Changes in Southwest Ethiopia

From the perspective of forest cover change, Reusing
(2000); Mekuria (2005); Bedru (2007); Dereje (2007) and
Belay (2010) are in agreement with the identified causes of
Geist & Lambin (2002); Lambin et al. (2003) and Kabanza
et al. (2013), who showed that forest cover changes are
driven by a complex of underlying causes rather than by sin-
gle factors such as ‘shifting cultivation’ or ‘increasing popu-
lation’ pressure.
The forest degradation related to resettlement has been

driven by the increase in population, government policy
and economic factors. The introduction of a new unsustain-
able farming system, the increased demand for land, fuel
wood and construction wood for a growing population, the
illegal expansion of agriculture and grazing land and the
policy choice to have settlers achieve food security at the ex-
pense of available natural resources provokes the degrada-
tion of dense natural forests in the settlement areas
(Mekuria, 2005; Reusing, 2000; Behailu, 2010; Belay,
2010). Similarly, Geist & Lambin (2002) indicate that the
immigration of settlers in less populated regions increased
the deforestation in Africa and Latin America (Geist &
Lambin, 2002). In contrast, Kabanza et al. (2013) showed
that where population density was the highest in southeast-
ern Tanzania, large areas of cropland and bushland were
converted to cashew tree cultivation, which represents a case
of ‘more people, more trees’.
In a country like Ethiopia, where agriculture is a mainstay

for the livelihoods of the majority of the population, a natu-
ral or man-made failure in agriculture could have a tremen-
dous effect on the food security of a population. Thus,
resettlement is considered to be the easiest solution to curb

the problem temporarily or permanently. However, as
shown here, such resettlement programmes have a profound
impact on the environment. In addition, population increase,
market access and government land policy enforceability
further exacerbated the extent and degree of forest
degradation.
Forest degradation related to the expansion of large-scale

commercial agriculture has been driven by national and in-
ternational market demand and government tenure policy.
The rapid expansion of large-scale private cash crops (cof-
fee, tea, endod, rubber tree, pepper and cereals), the expan-
sion of the out-grower scheme approach, a large demand
for tea and illegal logging for the expansion of commercial
farmland have resulted in the large-scale destruction of eco-
logically important forest resources. Furthermore, weak law
enforcement by the government, which is in need of foreign
currency, has resulted in the large-scale degradation of for-
estland (Tadesse, 2007; Bedru, 2007; Tezera, 2008; Dereje,
2007). Similarly, Lambin et al. (2003) indicated that
commercialisation and the increase in growth of the national
and international market as well as market failure have
driven deforestation in Indonesia, where the presence of
ill-defined policy and weak institutional enforcement has re-
sulted in an increase in extensive illegal logging. Further-
more, Barbier (1997) showed that economic factors and
policies have a direct impact on the decision-making of land
managers. Forest degradation related to the expansion of
large-scale commercial farms stems from crop selection, na-
tional and international markets, investors’ perceptions
about ecology and technological factors. Market-oriented
and profit-oriented agricultural investments always have
short-term or long-term impacts on the environment because
of a higher priority assigned to profit maximisation than to
ecological issues. Furthermore, poor environmental impact
assessments and policy enforcement on investment projects
have led to uncontrolled and unbalanced decisions
concerning the environment. The government tenure policy
has a significant impact on the sustainability of natural re-
sources. Provision of ownership rights is of great importance
on the behaviour of individuals towards resource utilisation
and care. A feeling of insecurity about resources results in
suspicion, less motivation to conserve and, consequently,
leads to fear-motivated decision-making over resource
utilisation, as also demonstrated by Kalema et al. (2015) in
other parts of Equatorial Africa. In contrast, Liscow (2013)
indicated that strong protection of property rights in Nicara-
gua encouraged agricultural investment and consequently
led to accelerated deforestation. Yet, in their meta-analysis
of the relationship between land tenure and tropical defores-
tation, Robinson et al. (2014) showed that, overall, greater
land tenure security is associated with a slow rate of
deforestation.
The unconsented villagisation programme caused local

communities, which were dependent on forests for their live-
lihoods, to feel insecure, which further caused a shift in live-
lihoods, such as logging timber for sale to the village and
further forest degradation when returning to their original
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location (Zewdie, 2007; Mekuria, 2005). Similarly, Kikula
(1997) indicated that the villagisation programme in Tanza-
nia has had long-term negative environmental impacts such
as forest cover decrease and land degradation. Kabanza et al.
(2013) also showed that villagisation resulted in a decline in
forest cover in the Makonde plateau in southeastern Tanza-
nia, even though the villagisation policy was enacted with
the intention to reduce the impact on the forests and to pro-
vide collective social services. However, villagisation works
only when the people consent to the programme; otherwise,
it has a strong impact on the environment by alternating the
utilisation of resources in the new and in the previous place.
Villagisation was perceived as temporary, which conse-
quently led to the rapid and less sustainable utilisation of
natural resources.
Governmental policy’s direction towards promoting the

large-scale and small-scale expansion of cash crops for na-
tional and international markets has resulted in forest degra-
dation. The distribution of inorganic fertilisers, improved
varieties of coffee and cereals, pesticides, credit services
for farmers and market facilities have resulted in the rapid
expansion of crop and coffee land at the expense of forests
(Mekuria, 2005; Belay, 2010). Similarly, Turner (1999) in-
dicated that the provision of better access to credit, improved
crop varieties and markets can potentially encourage more
deforestation rather than relieving pressure on the forest
(Turner, 1999). Geist & Lambin (2002) also showed that
economic factors are prominent underlying forces of tropical
deforestation. High demand in national and international
markets for commercialisation hastened deforestation. Land
tenure and agricultural policy have been organised to pro-
mote cash crop expansion. The policy direction towards se-
curing food demand at the local, regional and national level
and a need to increase foreign income has resulted in forest
degradation. A policy direction that promotes market-
oriented production at the expense of forests could be cata-
strophic in the long run.
Although the intent of nationalising forest resources has

been to better protect them, ignoring the cultural and
socio-economic tie of local people with the forest exacer-
bated forest degradation. According to Zewdie (2007), the
customary land tenure system played a pivotal role in the
sustainable management of forests in the region. Typi-
cally, traditional leaders claim authority over land and nat-
ural resources by referring to their pivotal role in the
relationship they maintain between local people and place
by mediating between the material and the spiritual world
(Dondeyne et al., 2012; Virtanen, 2005; Convery, 2006).
The customary tenure system and culturally oriented eco-
logical tie are important for the conservation of forest eco-
systems as sites, such as springs, pools, rivers, forests,
rocks and mountains are valued and respected because of
their ancestral spiritual tie with the local community. So,
despite the government attempts – indeed under the vari-
ous political regimes – to undo the traditional customary
tenure rules of access to land, these still de facto function
to some extent. Formal recognition of these institutions

could be beneficial to the conservation and sustainable
management of the forest resources.

Impacts of Land use Changes on Natural Resources

Tadesse (2007) and Moti et al. (2011) showed that the con-
version of forests to monocultures has significantly contrib-
uted to a loss of biodiversity in the region. This finding is in
agreement with the findings of Thiollay (1997, 1999);
Onderdonk & Chapman (1999); Hamer et al. (1996) and
Vasconcelos (1999). Changes in forest cover, structure and
composition have detrimental effects on the disturbance
and survival of plant and animal diversity. Thiollay (1997,
1999); Schulze et al. (2000); Vasconcelos (1999); Hamer
et al. (1996) and Onderdonk & Chapman (1999) found that
changes in forest structure negatively affect the composition
and diversity of microorganisms, insects, birds and primates.
Habitat conversion or modification by humans to produce
goods and services is the most substantial human alteration
of ecosystems threatening biodiversity (Chapin et al.,
2000). The conversion of forestland to monocultures has ir-
reversible effects on biodiversity loss. Forests play an im-
portant role in creating positive ecological conditions for
understory plants, animals, microorganisms, insects and
birds. The disturbance and removal of the forest result in
the disturbance of habitats, food and water sources of other
organisms, which result in the migration and death of living
organisms that depend on the forest. Worldwide, Runyan
et al. (2012) showed that deforestation leads to a rapid de-
cline of mycorrhizal fungi, Rhizobium sp. and soil microbial
population.
Also in line with Runyan et al. (2012), the conversion of

forests to other land uses leads to a significant decrease of
soil fertility in the study area (Getachew, 2010; Berhanu,
2011; Mekuria, 2005; Mulugeta et al., 2005a, 2005b). Fur-
thermore, in the study area, Getachew (2010); Alemneh
(1990) and Solomon (1994) showed that soil loss from cul-
tivated land is higher than from forestland, which is in agree-
ment with Lal (1996) who found that the conversion of
forests into an annual cropping system results in high runoff
and accelerated soil erosion, which may result in the loss of
soil nutrients through the removal of fine earth. Berhanu
(2011) and Getachew (2010) showed that soil loss from
the upper section of the cultivated land is higher than the
middle and lower sections, which is in agreement with Lal
(1990) and Woldeamlak & Sterk (2003). Soil loss from cul-
tivated land in southwest Ethiopia is higher than (Getachew,
2010) or equal to (Mekuria et al., 2012; Berhanu, 2011) the
soil formation rates for warm humid agroecologies in Ethio-
pia, modelled at 18Mgha�1 y�1 (Hurni, 1983). In addition,
with time, soil loss rates increase in line with declining soil
structure and organic matter content (Getachew, 2010), what
will lead to irreversible degradation, in line with findings by
Runyan et al. (2012) worldwide.
Generally, the studies by Getachew (2010); Berhanu

(2011) and Mekuria (2005) are in agreement with
Warren (2002): land degradation cannot be judged
independently of its spatial, temporal, economic,

444 H. KASSA ET AL.

Copyright © 2016 John Wiley & Sons, Ltd. LAND DEGRADATION & DEVELOPMENT, 28: 431–449 (2017)



environmental and cultural context. That is to say, while
analysing land degradation in space and time, not only
does the limitation of natural conditions have to be con-
sidered but also the roles of the socio-economic and cul-
tural driving forces (Warren, 2002).
The forest has a large role in buffering runoff response

and reducing soil loss (Assefa, 2007), as well as in the en-
hancement of soil fertility, which allows the production of
high quality NTFPs (Tezera, 2008). However, conversion
of the forest to other land uses has short-term and long-term
effects on soil fertility and soil loss. Subsistence farmers in
Ethiopia who are less likely to use inorganic fertiliser culti-
vate crops continuously in the same field without any
amendments or fallow periods. This results in less produc-
tive and degraded land.

Conservation and Conservation Policies

The presence of high species diversity and the increased and
continual threat on the forest has encouraged conservation to
reduce the risk of biodiversity loss, land degradation and
socio-economic impacts. According to Baye & Terefe
(2009), biological soil and water conservation techniques
play an important role in controlling runoff and sediment
transport. In situ conservation of wild coffee in the forest
with the intention to shift the management of the forest from
the government to the community through PFM contributed
to the conservation of wild coffee and forests and generated
income for the local community. Other conservation efforts,
such as registration with UNESCO’s biosphere reserves,
have played an important role by strengthening biodiversity
conservation, improving the local community’s livelihood
and promoting environmentally friendly agriculture and eco-
tourism. Because the cause for land use and land cover
changes are diverse and are the result of different interacting
factors, diverse strategies are needed to tackle the forest deg-
radation problem other than simply giving more priority to
strict conservation rules.

CONCLUSIONS

The southwestern Ethiopian highland forests, one of the
most biodiverse forests in Ethiopia, have been traditionally
managed as agroforestry systems. The major drivers of de-
forestation and land cover change in the region are expan-
sion of commercial agriculture, resettlement, shifts in
tenure arrangements and related socio-economic and cul-
tural changes, which cause the expansion of cereal cropping,
settlements, grazing land and coffee and tea farms at the ex-
pense of closed and dense forests. This review aimed at con-
tributing to design strategies to prevent a catastrophic shift
from reversible to irreversible land degradation. The conver-
sion of natural forests and forest-based cropping to cereal
monocultures resulted in a great loss of species of birds, in-
sects, mammals, bee colonies and microorganisms. Addi-
tionally, following the conversion, the extent of soil
degradation increased rapidly as a result of agricultural
expansion and settlement, and the degradation might be

irreversible in many of these places. The soil fertility of cul-
tivated land declined with an increasing number of years of
cultivation. The few soil erosion measurements available
show that soil loss is particularly high at the upper position
of the cultivated land and generally equal or larger than the
estimated rates of soil formation. The conversion also has
socio-economic impacts; traditional production of honey,
spices, medicine, fodder, fuelwood and construction mate-
rials, which are used for consumption and for sale, have
been affected. The clearing of forests has also affected the
cultural practices of the local communities who consider
them to be sacred. Conservation of forests and rehabilitation
of degraded lands have received minimal priority, though,
because of the continuous threat on it, the southwestern for-
ests are demarcated as a National Forest Priority Area and
have also been registered as a UNESCO biosphere reserve.
The establishment of a sustainable agricultural system in
southwest Ethiopia will especially require a change in para-
digm, whereby the intrinsic values of the traditional forest-
based agricultural system are recognised, rather than the on-
going mimicking of agricultural policies that were devel-
oped for the open fields of central Ethiopia.
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