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Summary

Ethiopia is fundamentally an agrarian country. Although efforts to orient the economy towards
manufacturing and industry are well underway, the agriculture sector continues to dominate
Ethiopia’s economy. It accounts for nearly 36% of gross domestic product (GDP), 73% of
employment and 76% of export earnings (FDRE, 2016). The main objective of the agricultural
sector in Ethiopia is to meet the ever-increasing demand for food, and create food reserves for
emergency purposes as the country faces recurrent drought. However, agricultural production has
failed to keep pace with the fast-growing population. Subsistence agriculture is renowned for its
low productivity and for being prone to environmental tribulations. Production is highly dependent
on rainfed agriculture yet farmers have little capacity to cope with climate-driven shocks which can
have devastating impacts on household food security and poverty levels.

Ethiopia has long recognised the importance of transforming its agriculture sector for stability and
long-term growth. Over two decades ago, Ethiopia put agriculture at the forefront of its economic
development by launching its Agricultural Development-Led Industrialisation (ADLI) strategy. ADLI
provides an overarching plan for economic development on the basis of agricultural transformation
through increased productivity, production and product quality.

Ethiopia’s economic development vision is now encapsulated in the government’s Growth and
Transformation Plan (GTP). GTP is an advanced strategy founded on the experience and practices
of its Plan for Accelerated and Sustained Development to End Poverty (PASDEP) and is intended
to sustain rapid and broad-based growth. Maintaining agriculture as a major source of economic
growth is one of the fundamental principles of the GTP. The first GTP (GTP ) was developed in
2010-2011 and implemented between 2011 and 2015. It aimed to enhance smallholder farmers’
productivity, improve input and output marketing systems, upgrade the participation of the
private sector, increase the volume of irrigated land, and reduce the number of households with
inadequate food. In 2015, the objectives of the GTP were revised for 2016—-2020. GTP Il laid out a
plan for dramatic structural transformation, shifting from an agrarian economy to one more geared
towards manufacturing and services. GTP Il envisaged 11% average annual economic growth with
an improved trade balance and higher foreign reserves. The aim was for the agriculture sector to
contribute to the overarching goal of making Ethiopia a middle-income country by 2025.

Ethiopia is also a country rich in biodiversity and distinctive ecosystems. However, its biological
resources are being negatively impacted by human activities. The country has undergone severe
losses of forest habitat and biodiversity, especially around the long-inhabited highland areas.
Assessments of this impact have indicated that forests have become depleted on a large scale as a
result of the expansion of agriculture and settlement areas. However, large-scale forest destruction
at the national level is not the only change: other major land-cover changes have also occurred at
the local level. These changes play a pivotal role in the health and existence of forest ecosystems.
There are several examples where biodiversity and forest habitats have been destroyed and much
forest cover has been lost. Increased population pressure also greatly affects agriculture and
ecosystems. The demand for food is increasing at an alarming speed, which consequently stresses
the environment. Meeting this demand while maintaining the health and resilience of agricultural
and natural ecosystems is one of the greatest challenges facing the country.

www.sentinel-gcrf.org 9
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Main findings

This contextual analysis has been carried out as part of the Social and Environmental Trade-offs in
African Agriculture (Sentinel) project. It provides evidence to explain the social and environmental
trade-offs, impacts and associated risks of different agricultural development pathways in Ethiopia.

10

Cereals dominate Ethiopian agriculture with teff, wheat, maize, sorghum and barley accounting
for more 81% of total cultivated area and 29% of agricultural GDP in 2016-2017 (14% of
total GDP).

Domestic cereal production increased by 99% between 2005 and 2016. Average cereal yield in
Ethiopia reached 2.5 tonnes per hectare in 2016, indicating a 55% increase from 2005. However,
average cereal yield in Ethiopia is still very low compared to other countries.

In 2015-2016, the average landholding was about one hectare per household, showing a 10%
decrease from 2007 to 2008. Sixty percent of smallholders in Ethiopia cultivate less than one
hectare of land while about 40% cultivate less than half a hectare.

There has been a rising trend in the adoption of modern agricultural inputs such as fertiliser and
improved seeds. In 2015-2016, fertiliser-use intensity was found at 18.5 kilograms per hectare.
But the adoption rate and intensity of modern inputs still remains low compared to other
developing countries.

Despite having a large diversity of biological resources, biodiversity in Ethiopia is being
negatively impacted by human activities. Forests have become depleted at a large scale as a
result of the expansion of agriculture and settlement areas.

Agricultural expansion is the most significant economic driver of deforestation and biodiversity
loss in the country. As a result, Ethiopia has been experiencing a high level of deforestation
(about 163,000 hectares per year). Between 2000 and 2008 alone, agricultural land expanded
by about four million ha, and 80% of this land was formerly forests, woodlands and shrublands.
The annual average deforestation rate lies between 1.0 to 1.5%.

Foreign direct investment (FDI) — particularly large-scale agricultural investments — are key
economic drivers of agricultural expansion. The intensified transfer of land to large-scale
commercial farms is being established in dense forest areas instead of grasslands or other lands
with lower tree cover.

Widespread poverty is also among the proximate causes of deforestation and biodiversity loss
as poor communities depend on forests for sources of energy, food, timber and income.

Increased population growth, age composition and population density are the primary
underlying drivers for the increased demand for food, agricultural land and fuelwood.

Climate change and climate variability are impacting ecosystems and biodiversity in Ethiopia.

Increased heavy rainfall as a result of climate change can cause soil erosion, crop damage and
waterlogging. The country loses more than 1.5 billion tonnes of fertile soil each year through

heavy rain and flooding.

Despite enhancing productivity, the increased use of agricultural technologies may be having a
negative impact on ecosystem services such as soil fertility, water, biodiversity, air and climate.
High-input agriculture requires increased use of fertiliser, pesticides and modern improved
seeds. There are inefficiencies in fertiliser application and crop uptake, and the increase

in fertiliser use has implications for soil fertility and greenhouse gas emissions. Excessive
applications of pesticides also result in environmental pollution.

www.sentinel-gcrf.org
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* The increased use of improved seed impacts on biodiversity as it threatens the maintenance
of genetic diversity. Modern crop varieties have frequently displaced many local varieties and
ultimately led to a loss of biodiversity.

* The rate of expansion of urban centres, industry, agriculture and agro-industries has been large
and very fast. This accelerated change is occurring without adequate land-use plans or due
consideration of the potential impacts. Consequently, important wetland ecosystems, high-
potential arable lands, grasslands and forest areas have been converted to urban centres and
industrial sites, with undesirable environmental and social consequences.

www.sentinel-gcrf.org 11
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1. Agriculture: the heart of Ethiopia’s
economic development

Ethiopia is the second most populous country in Africa after Nigeria, with an estimated population
of 104.9 million and a population growth rate of 2.5%, with 80% of people living in rural areas.
Over 88% inhabit the highlands, where resources are exhausted and environmentally degraded.
Geographically, the country is located between 33° and 48° east longitude and 3° and 15° north
latitude and comprises an area of 1,104,300 square kilometres (111.5 million hectares). Of this,
74 million ha or 66% of the total area is deemed suitable for agriculture. The country has extreme
climatic diversity ranging from equatorial rainforest in the southwest, to the desert-like conditions
of the northeast. Ethiopia has a diverse topography, with elevations ranging from 125 metres
below sea level and mountains exceeding 4,500m above sea level (Dankil depression and Ras
Dashen), with diverse climatic conditions, soil types, flora and fauna.

Ethiopia is fundamentally an agrarian country. Although efforts to orient the economy towards
manufacturing and industry are well underway, the agriculture sector continues to dominate. It
accounts for nearly 36.3% of GDP, 73% of employment and nearly 76% of export earnings (FDRE,
2016). Major agricultural exports include coffee, sesame seeds and flowers. Furthermore, the
majority of the agriculture sector is made up of smallholder farmers who live off less than one
hectare of land.

Ethiopia has long recognised the importance of transforming its agriculture sector for stability and
long-term growth. Over two decades ago, Ethiopia put agriculture at the forefront of its economic
development by launching its Agricultural Development-Led Industrialisation (ADLI) strategy. ADLI
provides an overarching plan for economic development on the basis of agricultural transformation
through increased productivity, production and product quality. Over the last 17 years, ADLI has
been the central pillar of Ethiopia’s economic policy and each of its different strategies has had a
five-year timeframe:

Sustainable Development and Poverty Reduction Programme (SDPRP) (2000—2005)
Plan for Accelerated and Sustained Development to End Poverty PASDEP (2005-2010)
Growth and Transformation Plan (GTP I) (2010-2015) and GTP Il (2016-2020).

Each strategy has recognised agriculture as the heart of the Ethiopian economy and has included a
set of clear objectives and targets that aim to boost agricultural production, strengthen agricultural
research and facilitate stronger market linkages.

The main objective of the agricultural sector in Ethiopia is to meet the ever-increasing demand for
food, and create food reserves for emergency purposes as the country faces recurrent drought.
However, agricultural production has failed to keep pace with the fast-growing population.
Subsistence agriculture is renowned for its low productivity and for being prone to environmental
tribulations. Production is highly dependent on rainfed agriculture yet farmers have little capacity
to cope with climate-driven shocks which can have devastating impacts on household food security
and poverty levels.

12 www.sentinel-gcrf.org
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Over the past decade, the country has experienced sustained rapid and inclusive economic growth,
averaging 10.4% per year since 2004 (USAID, 2017). Extreme poverty fell from 55% in 2000 to 33%
in 2011. Ethiopia’s rapid and sustained growth has been driven by agriculture and service sector
growth, paired with massive public investment. The agriculture sector still continues to dominate
the Ethiopian economy, accounting for nearly 36.3% of GDP, 73% of employment and nearly 76%
of export earnings (FDRE, 2016). In 2016, the service sector accounted for about 43% of GDP
while agriculture and manufacturing accounted for 41% and 4% respectively. Between 2004 and
2015, the agriculture and service sectors accounted for 3.6% and 5.4% of average annual growth,
respectively. Over the same period, industry and manufacturing accounted for 1.7% of annual
growth. However, over recent decades, the agricultural share of GDP has been steadily declining
while the service sector’s share has been growing.

Ethiopia is also a country rich in biodiversity and distinctive ecosystems. However, increases in
population have greatly affected agriculture and ecosystems as the need for food has increased at
an alarming rate. Ethiopia’s population is expected to reach 143 million by the year 2037, which

is 49% higher than the current population of the country (CSA, 2013b). However, in the face of
climate change, the productivity of the agriculture sector has lagged behind the demand for food
to feed the ever-growing population. The situation is greatly aggravated by natural hazards and
low agricultural productivity, and farmers’ coping capacity in relation to the changing environment
is minimal.

In this report, we provide a contextual analysis for agriculture and environmental trade-offs in
Ethiopia. We examine the agricultural system and ecosystemes, historical trends, regional contexts
and the current status of agricultural development and its social and environmental impacts.
Furthermore, we explore key drivers (economic, demographic, cultural and religious, physical,
scientific and technological, and sociopolitical) that influence ecosystems and agricultural systems.
By and large, this report is meant to offer a framework in which to think about and examine long-
term effects and trade-offs of policy disconnects across sectors.

The report was prepared by reviewing, analysing and synthesising the existing stock of knowledge.
To complement this, data and information were gathered from official government data sources,
such as the Ethiopian Central Statistical Agency (CSA) (agricultural sample survey for crop and
livestock, input utilisation).

www.sentinel-gcrf.org 13
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2. The dynamics of farming in Ethiopia

2.1 Types of farming systems in Ethiopia

A farming system is defined here as a group of individual farm configurations that broadly contain
a similar resource base, enterprise patterns, household livelihoods and constraints; hence similar
development strategies and interventions would be appropriate to enhance their growth potential
(Dixon et al., 2001). Amede et al. (2017) classified 12 Ethiopian farming systems based on the
available natural resource base and the dominant pattern of farm activities, household livelihoods
and agroecology.

2.2 The dominance of cereal production

The agricultural sector in Ethiopia is currently composed of 12.6 million smallholder farmers
(who operate on farms averaging 1.2 hectares each) and several hundred commercial farms. The
combined annual crop production of these two groups of farms is 31 million tonnes, with 71% of
this output comprising grains (cereals, pulses and oil crops) and the remainder being vegetables,
fruits and cash crops (mainly coffee, sugarcane, chat and enset) (IFDC, 2015). Grain accounts for
about 96% of the total cultivated land.

Ethiopia’s crop agriculture is complex, involving substantial variation in crops grown across the
country’s different regions and ecologies (Taffesse et al., 2011). Cereals dominate Ethiopian
crop production. The majority of farmers (95%) are involved in the production of cereals. Teff,
wheat, maize, sorghum and barley are the major cereal crops in Ethiopia’s agriculture and food
economy, accounting for more than three-quarters of total area cultivated (81.3%) and 29% of
agricultural GDP in 2016—-2017 (14% of total GDP). There has been substantial growth in cereals
in terms of area cultivated, yields and production over the past decade. However, yields are
low by international standards and overall production is highly vulnerable to weather shocks,
particularly droughts.

After cereals, the second most important crop group (in terms of acreage) is pulses. In 2016,

total grain production averaged 290.4 million quintals per year, of which cereal crop production
accounted for 87.4%, pulses 9.7% and oilseeds 2.9%. Table 1 shows a summary of annual cereal
production, yield and land under cereal production from 2000-2016. Before cereal production
started to increase, reaching a level of 25.4 million metric tonnes in 2016, it went through a trough,
reaching a low of 3.81 million metric tonnes in 1975. Domestic cereal production increased by
99.1% from 2005-2016. Furthermore, the trend in crop yield has shown significant improvements
over the last decades despite major food-crop yields being relatively low. In recent years, increases
in yield per hectare have been more significant. Average cereal yield in Ethiopia reached 2,484
kilograms per hectare in 2016, indicating a 54.8% increase from 2005. But average cereal yield in
Ethiopia is still very low compared to other countries. In a ranking of 177 countries by cereal yield,
Ethiopia is 146th. On the other hand, land under cereal production has increased from 5.1 million
hectares in 1980 to 10.2 million hectares in 2016, showing a 49.7% increase. By and large, strong
growth in agricultural output has accrued predominantly from area expansion and intensification

14 www.sentinel-gcrf.org



CONTEXTUAL ANALYSIS OF AGRICULTURE IN ETHIOPIA

of cropping systems as opposed to large-scale improvements in productivity. Figure 1 shows cereal
production from 1970-2016.
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Table 1. Cereal production, yield and land under cultivation from 2000-2016

Production Yield Land under cultivation
Year (metric tonnes) (kg/hectare) (hectares)
2016 25,384,725 2,484 10,219,444
2015 25,495,127 2,556 9,974,316
2014 23,607,662 2,325 10,152,014
2013 21,575,457 2,193 9,835,052
2012 19,651,152 2,047 9,601,039
2011 18,809,963 1,962 9,589,012
2010 17,761,202 1,833 9,690,734
2009 15,534,229 1,683 9,233,024
2008 13,259,750 1,446 9,167,944
2007 12,235,743 1,439 8,502,791
2006 12,672,350 1,563 8,105,902
2005 12,749,986 1,361 9,365,022
2004 10, 140,082 1,623 8,722,142
2003 9,532,780 1,123 8,486,199
2002 9,000,335 1,354 6,648,807
2001 9,585,753 1,198 8,001,604
2000 8,019,830 1,116 7,184,230
1990 6,137,530 1,238 4,957,410
1980 6,403,227 1,261 5,079,000
1970 5,070,300 771 6,580,200
1961 4,203,000 715 5,882,000

Source: World Bank, Cereal production (Metric tons) - Ethiopia.
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Figure 1. Cereal production in Ethiopia (1961-2016)
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The cereal production system structure in Ethiopia reveals that cereal production is diverse in
terms of crop type, farming technology and the scale of the farm enterprise. Figures 2 and 3

show the trend for area and production of the most important cereal crops. Both the area and
production of these major cereal crops are on the rise but with different magnitudes. Since

the start of the GTP I, the area allocated to teff, maize and wheat has grown by about 10% and
production has increased 45—-60%. The annual growth rate of the area allocated for teff, maize and
wheat production has declined from about 2% a year before the GTP to an annual growth rate of
1% during the GTP.

Figure 2. Area (million hectares) allocated for major cereal crops in Ethiopia (2003-2017)
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crops (private peasant holdings, Meher season), Central statistical agency (CSA), Addis Ababa. AND: CSA (2017a)
Agricultural sample survey 2016/2017 (2009 E.C). volume | report on area and production of major crops (private
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Figure 3. Production (million tonnes) of major cereal crops in Ethiopia (2003-2017)
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Table 2 shows the average area and production levels of the main crops cultivated between 2007
and 2016. Cereals were grown on 81.3% of the total area cultivated from 2016-2017. Smallholder
farmers produce a yearly average of 12 million tonnes of cereals, which is 68% of total agricultural
production. In terms of land use, in 2015-2016 teff accounted for 28.7% of total cereal area,
followed by maize (20.2%), sorghum (18.6%) and wheat (16.7%). The area under the major five
cereal crops increased by 14.2% from 2007-2016. Table 3 also illustrates area and production of
cereals by regions from 2007-2008 to 2015-2016.

In 2014, crop exports accounted for 74% of the export earnings of the country. Coffee leads

the export revenue taking 23% of the share, followed by oilseeds (19.2%), vegetables and fruits
(13.1%), pulses (8.6%) and flowers (6.4%). Export of cereals is insignificant since Ethiopia is a

net importer of cereals. Despite its potential for crop production, Ethiopia has not been able to
produce sufficient food for its growing population. Hence, it has been importing grain, cooking
oil and other processed food. The country imported about two million tonnes of crop products in
2013 at a cost of USS 1.34 billion (Emama et al., 2015). The money spent per year has increased
since 2010. Import of cereal crops accounts for 77% of crop product imports, while import of
wheat alone accounts for 62% of grain imports. In terms of value, cereal crop imports accounted
for 50.7%, while wheat alone accounted for 34% of the import value of grain.
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2.3 Categories of farmers

The Central Statistical Agency classifies Ethiopian farmers into two major groups: smallholder
‘peasant’ farmers and large commercial farmers. Smallholders are defined as those that cultivate
less than 25.2 hectares and larger farms more than 25.2 ha. The majority of farmers in Ethiopia
are smallholder farmers. The farms are often fragmented and produce food mostly for their own
consumption and generate only a small marketed surplus.

Table 4 shows the average farm holding per household by region. According to CSA data, the
land holding in Ethiopia averaged around 1.06 ha per household in 2015-2016 showing a 10.2%
decrease from 2007—-2008. This average is about 1.39b ha in Oromia indicating that the peasant
farmers in this region are endowed with relatively larger landholdings compared to farmers in
other parts of Ethiopia. The trend analysis also shows that farm landholdings decreased from
2007-2008 to 2015-2016. Sixty percent of smallholders in Ethiopia cultivate less than 0.9 ha of
land. While 40% of farmers cultivate less than 0.52 ha, they manage only 11% of the total area
cultivated. On the other hand, medium-sized farms, defined as those cultivating 0.9 ha or more,
account for 75% of the total land cultivated.

Table 4. Average farm holding per household by region, 2007-2008 and 2015-2016

Average farm holding

Region 2007-2008 2015-2016 Growth rate
Tigray 1.08 1.04 -3.7
Afar 0.51 0.37 -27.5
Amhara 1.31 1.16 -11.5
Oromia 1.40 1.39 -0.7
Somali 0.91 0.98 7.7
Benishangul-Gumuz 1.32 13 -1.5
SNNPR 0.73 0.55 -24.7
Gambela 0.52 0.45 -13.5
Ethiopia 1.2 1.06 -10.17

Source: Calculated using CSA agricultural sample survey data, see: CSA (2018) Agricultural sample survey 2017/2018
(2010 E.C). volume | report on area and production of major crops (private peasant holdings, Meher season), Central

Statistical agency (CSA), Addis Ababa
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2.4 Agricultural inputs and barriers to adoption

The major extension services provided to farmers are the supply of fertiliser, improved seeds and
pesticides. Despite the fact that adoption of agricultural inputs such as fertiliser and improved
seeds has shown a rising trend over the past years in Ethiopia, it still remains low when compared
to other developing countries (Byerlee et al., 2007; Spielman et al., 2011; ATA, 2015). A number
of interacting poverty and productivity traps are constraining the wider use of agricultural inputs:
limited availability and high cost of inputs, lack of varieties suitable to farmer needs, low levels
and high variability of crop yields, and erratic and insufficient rainfall conditions. In addition, while
other factors certainly play a role in influencing the adoption of new inputs, limited access to
formal financial services (ie credit, savings and insurance) and the lack of formal credit facilities
are often major impediments to the adoption of improved agricultural inputs in many developing
countries, including Ethiopia (ATA, 2015).

Numerous varieties of modern seeds have been released in Ethiopia over the past decade. The
uptake and use of chemical fertiliser in Ethiopia (primarily diammonium phosphate and urea)

can be evaluated in terms of total fertiliser imported, percentage of farmers using fertiliser, and
improved seed—fertiliser packages; the percentage of cultivated land under fertiliser application;
and household-level estimates of fertiliser application per hectare. When measured in terms of
guantity imported, fertiliser use in Ethiopia has steadily increased from 145,709 tonnes in 1990
to about 1,223,309 Mt in 2015 (Figure 4). Since 2010-2011, the number of farmers who have
adopted improved crop varieties and the area covered with improved crop varieties has grown by
about 13% annually.

Data on fertiliser use suggest that fertiliser use in Ethiopia is low. Only 39% of smallholders use
fertiliser, which is significantly below recommended rates (Spielman et al., 2011). Teff, wheat and
maize cultivation account for the majority of fertiliser use. However, data on application rates

tell a slightly different story about the intensity of fertiliser use in Ethiopia. While consumption

has in fact tripled in the past decade, it is still far behind other African and fast-developing
countries. Fertiliser-use intensity, when measured in terms of kilograms per hectare of arable land,
was estimated at 18.5kg/ha in 2015. Although Ethiopia’s fertiliser consumption has fluctuated
substantially in recent years, it increased from 2006, ending at 18.5 kg/ha in 2015. In a ranking of
161 countries by the amount of fertiliser consumed, Ethiopia is ranked 138th, similar to Eritrea and
the Gabon. All fertiliser is imported by the Government of Ethiopia. The majority is distributed to
smallholders through cooperatives on a credit basis, with a small balance being sold to commercial
and state farms.
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Figure 4. Fertiliser consumption in Ethiopia (1980-2014)
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Given the large variability in farm size and the different types of farming systems in Ethiopia,
different regions have different fertiliser consumption trends. The four major regions in Ethiopia
(Oromia, Amhara, Tigray, and the Southern Nations, Nationalities and People’s Region or SNNPR)
consumed on average more than 94.8% of the fertiliser in Ethiopia (Figure 5). Among the four
regions, fertiliser consumption is highest in the Oromia region (36.6%) followed by Amhara (35.8),
SNNPR (15.5%) and Tigray (6.9%) (IFDC, 2015).

Figure 5. Fertiliser use in major regions of Ethiopia (2010-2015 cropping seasons)
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On the other hand, adoption of improved seed has increased in recent decades. Official estimates
from the CSA show that the total quantity of improved seed supplied nationally has been
increasing since 1996 and the percentage of area covered by improved seeds has been increasing
over time, especially since 2009 (Figure 6). However, the quantity of improved seeds used by
farmers has not shown as much increase as the area covered. The intensity of improved seed

use does not show much change over the last decade. Improved seeds of cereals and pulses are
supplied to farmers through cooperatives, research stations and private seed suppliers.

Figure 6. Percentage of area under improved seed application for main cereal crops (2005-2015)
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2.5 The increasing use of herbicides

Herbicides are increasingly being adopted as a response to labour shortages in rapidly
transforming economies such as India and China. While agricultural and economic transformation
is also happening in Africa (Reardon et al., 2015), it is estimated that only 5% of the cropped area
of Africa receives applications of agrochemicals (Gianessi, 2013). Ethiopia is among those African
countries in which adoption rates of agrochemicals by smallholders are highest (Sheahan & Barrett,
2014).

Herbicide imports in Ethiopia have increased fourfold in the last decade, although from a low
base, with increasing use by smallholder farmers (Tamru et al., 2016). Imports of agrochemicals
increased fivefold, from just below US$20 million in 2005 to over US$100 million in 2015. The
biggest share of agrochemical imports are insecticides, making up USS52 million in 2015. The
second-most-important agrochemicals are herbicides. The value of herbicide imports quadrupled
over the last decade, from about USS5 million to about US$20 million (Tamru et al., 2016). Most
insecticides are used in the flower industry. However, herbicides are not commonly used in that
sub-sector.
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Herbicides are the pesticides most used by smallholder farmers. Of the area cultivated in 2011,
23% was exposed to herbicide use. This compares to 1% for insecticides and 2% for fungicides.
Herbicides are especially used on cereals — on an estimated 36% of the cereal area. Among
cereals, herbicide use is most prevalent in teff and wheat, the most commercialised crops in
Ethiopia. Herbicides were used on 46% and 60% of the area under these crops, respectively (Tamru
et al., 2016). The cereal area to which herbicides were applied more than doubled over the last
decade to more than a quarter of the cereal area cultivated in 2014. Herbicide use on cereals is
found to significantly save on weeding, traditionally a major agricultural task. As a consequence,
the increased use of herbicides has important implications for labour markets in rural Ethiopia,
where the large majority of its population makes a living. The majority of herbicides available in
Ethiopia are imported and distributed by the private sector.

2.6 Plant protection and integrated pest management

In Ethiopia, there are several conditions which have created a suitable environment for the
introduction of new pest species and the spread of established pests. These include the effects
of climate change, the wide use of imported agriculture technologies (including seeds from
abroad), the weak regulation governing the movement of imported seeds that are then grown
in-country and dispatched to different administrative regions, the increased area of investment,
the movement of agricultural equipment, the expansion of irrigation agriculture, and repeated
cropping due to availability of water.

Currently, emphasis is given to upgrading existing pest-management support services to provide
these services with the capacity needed to meet the demands of Ethiopia’s diverse and growing
agriculture sector. The aim is to improve pest-management support services and interventions
through robust monitoring, forecasting and early warning systems, which can reduce the
introduction of new pest species and occurrence. In addition, a fast and modern technology-based
pest occurrence information exchange will be developed, using an integrated SMS text messaging
and web-based system. The GTP also focuses on building a government of skilled and committed
professionals and support personnel at all levels, from district agriculture development offices up
to the Ministry of Agriculture and Natural Resources. The GTP also aims to build the capacity of
regional plant health clinics, and to develop annual plant protection packages and a national plant
protection strategy to reduce the percentage of crop yield losses from 20-30% down to 10% (a key
aim of the GTP).

2.7 Natural resource management

Land degradation presents a serious threat to food security and the sustainability of agricultural
production and ecosystems in many developing countries. Over 75% of the total land area in
Ethiopia is considered prone to soil degradation. Because smallholder agriculture is generally
carried out in diverse stochastic conditions that make agricultural production unstable from year to
year, various risks affect agricultural production and the welfare of farm households. Agricultural
activities in Ethiopia are mainly rainfed but are frequently affected by floods, drought, pests and
disease. It is often argued that the frequency and severity of droughts in Ethiopia has increased
due to climate variability. Therefore, conserving soil and water and using the land sustainably
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is an important way out of poverty and food insecurity and would alleviate a major obstacle to
Ethiopia’s ambitions to realise green and resilient economic growth.

Accordingly, natural resource management and sustainable utilisation are among the Government
of Ethiopia’s top development-agenda priorities (Emama et al., 2015). It is expected that
sustainable natural resource management will reinforce an increase in production and productivity
of the agriculture sector by ensuring there are opportunities to adopt sustainable land and water
management systems. Government initiatives such as the national Sustainable Land Management
Project (SLMP) and Productive Safety Net Programme (PSNP) aim to prevent and reverse

arable and rangeland degradation, rehabilitate damaged agricultural areas and prevent further
deterioration through better soil fertility management, introduce soil conservation measures,
encourage reforestation, and adopt appropriate conservation agriculture methods.

2.8 Soil and water conservation

The Government of Ethiopia and donor agencies have been investing substantial resources in
promoting sustainable land management as part of efforts to improve environmental conditions
and ensure sustainable and increased agricultural production. The SLMP was launched in 2008
to address two of Ethiopia’s most significant development and environmental problems: the
decline in agricultural productivity and land degradation. The objective of the programme is

to reduce land degradation, improve the agricultural productivity of smallholder farmers, and
protect or restore ecosystem functions and diversity in agricultural landscapes. It consists of
three parts: Watershed management, rural land certification and administration, and project
management. The programme is being implemented in six regions of Ethiopia (Oromia, Amhara,
Tigray, SNNPR, Benishangul and Gambela). The programme is currently working in 937 kebeles
(wards) (of which 177 are critical watersheds) and 209 woredas (districts) to scale up and increase
the adoption of appropriate sustainable land-management technologies tested for specific
agroecological conditions.

So far, the programme has had a number of successes. For example, in Amhara, Oromia and Tigray
about 77,000 hectares have been rehabilitated. A further 79,000 hectares of forest have been
established as participatory forest-management sites and these are now managed in partnership
with local communities. And approximately 50,000 households have adopted sustainable land-
management practices. The SLMP is expected to contribute to the implementation of both the
national REDD+ programme" and Ethiopia’s Climate-Resilient Green Economy (CRGE) strategy.

A large share of the Ethiopian population relies on agriculture as a main source of income. Despite
the importance of the agricultural sector and of the natural potential of the highland region, both
soil fertility and agricultural yields remain low. The major causes of soil fertility decline are land
degradation caused by soil erosion, deforestation, overgrazing, poor organic-matter management
and continuous cultivation. Recent estimates of annual net erosion for areas above 1,000m
elevation are about 18 tonnes/ha; this increases to about 20 tonnes/ha when only cropland is
considered (Hurni et al., 2015).

REDD+ stands for “reducing emissions from deforestation and forest degradation [REDD]; and the role of conservation, sustainable
management of forests and enhancement of forest carbon stocks in developing countries [+]”.
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The Ministry of Agriculture (MoA) and the Agricultural Transformation Agency (ATA) developed
the Soil Health and Fertility Roadmap in 2011 and 2012 to address key soil fertility bottlenecks
and transform the agriculture sector (Tamene et al., 2017). The government’s vision is to achieve
“a balanced soil health and fertility system that helps farmers possess and maintain sustained
high-quality and fertile soils through the implementation of appropriate soil-management
techniques, the provision of required inputs, and the facilitation of the appropriate enablers,
including knowledge and finance” (ATA, 2015). So far, MoA has focused on the use of biofertilisers
(beneficiary microorganisms/inoculants), vermicomposting and testing (identifying soil
deficiencies), and substantial progress has been made.

Furthermore, an integrated soil fertility management project (ISFM+) was launched in 2015 in
Amhara, Oromia and Tigray to increase agricultural productivity and reduce farmers’ vulnerability.
ISFM+ focuses on soil protection and rehabilitation in the Ethiopian highlands and aims at
influencing the soil characteristics in ways that optimise plant growth and improve the availability
of scarce nutrients. The integrated approach chosen makes use of farmers’ own resources and
farming practices, including conserving soil and water, and crop rotation in the fields. It targets
wheat, maize and teff production. Through advice, capacity building and support provided by
Ethiopia’s agricultural extension services and agricultural bureaux, the project is expected to
achieve wider use of ISFM technologies and increased crop yields.

2.9 Ethiopia’s Productive Safety Net Programme

In 2005, the Ethiopian government and a consortium of donors initiated a large-scale social safety
net programme called the Food Security Programme. Its cornerstone is the Productive Safety Net
Programme (PSNP), which is aimed at providing long-term solutions to chronically food insecure
households in the country (Debela et al., 2014). The goal is to offer multi-annual transfers, such as
food, cash or a combination of both to chronically food insecure households to break the cycle of
food aid. The PSNP provides direct income to poor households either as food or wages to those
who are able to provide labour for public works projects. Households unable to work on public
works receive unconditional direct support in the form of cash or food (Sharp et al., 2006; USAID,
2012). Public works projects consist of activities to improve livelihoods, such as rehabilitating

land and water resources, rural road construction and/or maintenance, and building schools and
clinics (WFP, 2012). The PSNP is a very large programme, with over 7.7 million beneficiaries in close
to 60% of the country (Furtado & Hobson, 2011). The programme operates in Tigray, Amhara,
Oromia, SNNPR, Afar, Somali, Dire Dawa, and Harare (WFP, 2012; Debela et al., 2014).

The public works programme has had positive impacts on environmental regeneration. Soil

and water conservation activities have significantly contributed to the rehabilitation of natural
resources such as land, water, vegetation and biodiversity (MoA, 2015). PSNP public works have
already seen an increase in the water table and a significant and visible increase in timber and
herbaceous vegetation cover as well as broadened diversity of plant species. The public work
interventions have reduced soil loss. Gully rehabilitation and reclamation have provided more
cultivated areas or areas for pasture production. Studies have reported that participation in
PSNP has increased crop productivity and encourages households to increase investment in trees
(Andersson et al., 2011; MoA, 2015).
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2.10 Investing in irrigation

Unreliable rainfall, recurrent drought and the limited use of available water resources, coupled
with heavy reliance on rainfed subsistence agriculture have contributed adversely to the economy
of Ethiopia. Enhancing public and private investment in irrigation development has been identified
as one of the core strategies aimed to de-link economic performance from rainfall and to enable
sustainable growth and development (MoFED, 2006). In government policy documents, irrigation
development is identified as an important tool to stimulate sustainable economic growth and
rural development and is considered as a cornerstone of food security and poverty reduction
(MoFED, 2006). Irrigation is expected to contribute to the national economy in several ways: it
enables smallholders to adopt more diversified cropping patterns, and to switch from low-value
subsistence production to high-value market-oriented production (Hagos et al., 2007).

There are about 15 million hectares of agricultural land in Ethiopia currently under cultivation
(Awulachew et al., 2010). Despite this, the size of potential and actual irrigated areas has not been
precisely investigated. Estimates of irrigable land in Ethiopia vary between 1.5 and 4.3 million ha,
averaged to about 3.5 million ha (Awulachew et al., 2007; Makombe et al., 2011) (Figure 7). For the
existing cultivated area, Awulachew et al. (2010) estimate that only about 4-5% is irrigated, with
existing equipped irrigation schemes covering about 640,000 ha. This indicates that a significant
portion of cultivated land is currently not irrigated.

Figure 7. Irrigation potential

Source: Awulachew, SB, Erkossa, T and Namara, RE (2010) Irrigation potential in Ethiopia: constraints and opportunities
for enhancing the system. International Water Management Institute.

Different irrigation development schemes are ongoing across the country (Figure 8). These include
small-scale irrigation schemes (SSIs), which are often community-based and use traditional
methods, covering areas of less than 200 ha. Examples include household-based hand-dug wells,
shallow wells, flooding (spate), individual household-based river diversions and other traditional
methods. Medium-scale irrigation (MSI) is community-based or publicly sponsored, covering 200
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to 3,000 ha, and large-scale irrigation (LSI) covers areas of more than 3,000 ha and is typically
commercially or publicly sponsored (Awulachew et al., 2010). Examples of LSIs include the Woniji-
shoa, Methara, Nura Era and Fincha irrigation schemes.

Figure 8. Existing irrigation development

Source: Awulachew, SB, Erkossa, T and Namara, RE (2010) Irrigation potential in Ethiopia: constraints and opportunities
for enhancing the system. International Water Management Institute.

2.11 Ethiopia’s agricultural marketing system

With regard to market structure, the Government of Ethiopia liberalised the fertiliser sector

soon after the end of the Derg regime in 1991. The government has introduced new policies to
intensify cereal production, accelerate agricultural growth and achieve food security under ADLI,
its national economic strategy. During the 1990s, ADLI set in motion a series of reforms that
sought to liberalise markets for agricultural products and promote the intensification of food
staple production through the use of modern inputs, especially seed and fertiliser packages (FDRE,
2006; 2002).

The structure of the national agricultural market system can be viewed in terms of the marketing
channel, type and role of market participants, market infrastructure and finance. Agricultural
marketing involves producers, product collectors/assemblers at farm level, local traders, brokers/
agents and wholesalers in transitory or terminal markets (such as Addis Ababa, Ethiopian Grain
Trade Enterprise), processors, retailers, consumers and exporters (Emama et al., 2015).

Producers: Crop producers are largely private smallholder farmers and commercial farmers,
as well as state farms. Agricultural products are supplied to local markets from local supply or
imports (including commercial imports and food aid). Producers sell to local traders, village
collectors, wholesalers, cooperatives/unions, and consumers.

Brokers/agents: Brokers specialise in bringing buyers and sellers together. They buy produce
from producers and/or wholesalers to sell to other wholesalers, processors and retailers. They
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also disseminate price and other market information and play a leading role in influencing
agricultural trade and price formation in towns, especially Addis Ababa. In the absence of
standardisation, public information or legal contract enforcement, brokers act as inspectors and
guarantors of each transaction, especially in grain and vegetable marketing.

Traders (wholesalers or retailers): Wholesalers are major actors in grain and vegetable
marketing channels. Wholesalers could be regional wholesalers who supply produce from
surplus areas, or farmers, assemblers or other traders who sell produce to central markets.
Wholesalers located in areas with scarce supply purchase in bulk from wholesalers in areas with
surplus produce or from central markets. In the case of grain, a government parastatal such as
the Ethiopian Grain Trade Enterprise is also considered a wholesaler. Nowadays, cooperatives
and cooperative unions also act as wholesalers (when they collect and sell in bulk) or retailers
(when they distribute in smaller quantities to consumers).

Retailers: Retailers are traders who buy produce from wholesalers and producers to sell directly
to consumers.

Processors: Processors of agricultural produce include, for example, grain mills, food processors,
breweries, the malt industry, bakers, meat processors, leather factories, juice processors

and cooking oil producers. They can be private or government-owned and sell to traders

or consumers.

Cooperatives: Agricultural marketing cooperatives and consumer cooperatives are involved in
buying and selling agricultural produce. They stabilise produce prices by competing with traders.
As a result, traders pay higher prices to producers. They also protect consumers by stabilising
retail prices (Emama et al., 2015).

2.12 Agricultural expansion and biodiversity loss

Ethiopia is one of the world’s most biodiverse countries. Due to the variation in climate,
topography and vegetation, its ecosystems range from humid forest and extensive wetlands to the
desert of the Afar Depression. Ethiopia possesses an estimated 6,000 species of higher plants, of
which 10% are endemic. The country has 284 species of wild mammals and 861 species of birds.
Data on other wild animals are scarce and the number of reptiles, fish, amphibians and arthropod
species identified so far are 201, 200, 63 and 1,225 respectively. Of these, 29 species of wild
mammal, 18 species of bird, ten species of reptile, 40 species of fish, 25 species of amphibian and
seven species of arthropod are endemic to Ethiopia (FDRE, 2014). The country is endowed with ten
ecosystems as well as 18 major and 49 minor agroecological zones that are inhabited by a great
diversity of animal, plant and microbial genetic resources, making the country one of the world’s
biodiversity hotspots (FDRE, 2014). The provisioning of forest ecosystem services (for example, the
contribution of forest-based insect pollinators to the value added to the agriculture sector or the
contribution of protected areas to the tourism industry) contributes 6.77% of GDP and provides
value-added services to other sectors, particularly agriculture (UNEP, 2016).

Ethiopia’s biodiversity is related to the various ecosystem types across the country: the Afroalpine
and Subafroalpine ecosystems; the Montane Grassland Ecosystem; the Dry Evergreen Montane
Forest and Evergreen Scrub Ecosystem; the Moist Montane Forest Ecosystem; the Acacia-
Commiphora Woodland Ecosystem; the Combretum-Terminalia Woodland Ecosystem; Lowland
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Tropical Forest Ecosystem; Desert and Semi-desert Scrubland Ecosystem; Wetland Ecosystem; and
Aquatic ecosystem.

Biodiversity can be split into different components, such as field crop diversity and forest plant
diversity. The major field crops grown in Ethiopia are classified into four groups: cereals, pulses,

oil seeds and industrial crops. Field crops such as barley, sorghum, durum wheat, finger millet,
fava bean, linseed, sesame, safflower, chickpea, lentil, cowpea and grass pea have a large genetic
diversity in Ethiopia. But five major cereals (teff, wheat, sorghum, barley and maize) make up

the country’s building block of agricultural production and food security, covering about three-
quarters of cultivated land. The country is a centre of origin for cultivated crops such as coffee, teff
and enset, and a centre of diversity for durum wheat, barley and sorghum. The genetic diversity
of Ethiopian coffee has a significant economic value in terms of breeding potential for sustaining
the world’s coffee production. A study estimates the economic value of Ethiopian coffee genetic
resources at between US$420 million and US$1,458 million (Gatzweiler et al., 2007). However, the
status of field crop diversity is currently declining at an alarming rate. Local farmers’ crop varieties
are being replaced by new improved and genetically uniform varieties which are believed to give
better yields. The major threats to field crop diversity are the replacement of farmers’ varieties

by a few genetically uniform crop cultivars, invasive species, drought and climate change. Native
barley and durum wheat are probably among the most threatened by new improved/introduced
varieties and/or replacement by other crop species such as forage oats and bread wheat, which are
expanding within the cereal-growing highlands.

Despite housing a large diversity of biological resources, biodiversity in Ethiopia is being negatively
impacted by human activities. Assessments of this impact have indicated that forests and
biodiversity have become depleted on a large scale as a result of the expansion of agriculture

and settlement areas. However, large-scale forest destruction at the national level is not the only
change: major land-cover changes have also occurred at the local level (Woldeamlak, 2002). These
local-level changes play a pivotal role in affecting the health and existence of forest ecosystems.

Ethiopia has undergone severe losses of forest habitat and biodiversity, especially around the long-
inhabited highlands area. There are several examples of where biodiversity and forest habitats
have been destroyed and forest cover lost. This is the harsh reality that the country is exposed to
in the face of climate-related challenges and increased population pressure and food demand.
Although the loss of forest cover in the country is well documented, the extent of destructive
activities on a national scale is not and the country lacks regular forest-cover change assessments
(CIFOR, 2015). However, there are several location-specific studies that shed light on the extent

of deforestation taking place in the country (ibid). The REDD+ readiness preparedness plan
estimated annual forest clearing rates for the country’s three most-forested regions at 1.16% in
Oromia, 1.28% in Gambela and 2.35% in the SNNPR (FDRE, 2011) (see Figure 9 for the regions).

A comparison of Landsat 7 satellite imagery between 2000 and 2013 also shows an average annual
forest loss of 84,882 hectares; the largest losses were in the Combretum-Terminalia dry lowland
woodlands and the second-largest losses were in the moist Afromontane forests in the highlands
(FDRE, 2016).

For more information on Ethiopia’s ecosystem types, see
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Figure 9. Ethiopian administrative regions and zones

In Ethiopia, agricultural production is characterised by complex mixed crop and livestock systems.
Changes in landscape due to agriculture, urban sprawl and transportation infrastructure are
generally recognised as major causes of the loss of biodiversity. Agricultural expansion is the most
significant driver of deforestation and loss of forest biodiversity in Ethiopia (FDRE, 2011; CIFOR,
2015). Hence, agriculture is a threat to the levels of biodiversity and ecosystem services vital to
human endeavours and from which agriculture itself benefits. In the 20 years prior to 2014, it is
reported that crop production more than doubled while the overall production area also increased
by 88% (Franks et al., 2017). In a few years alone (2000-2008), 80% of new agricultural land came
from the conversion of forests (including woodlands) and shrublands (FDRE, 2011).

Although there are no studies that look at the rate of biodiversity loss at a national level, local-
level studies show that agricultural expansion has a profound effect on biodiversity loss. Muzein
(2006) reported that agriculture alone was the driving force for 83.4% and 70.1% of the natural
vegetation loss in Abijatta-Shalla Lakes National Park and in Ziway-Hawassa Basin respectively
from 1973 to 2000. Alemu et al. (2015) similarly found that woodland cover in the three districts
of the northwest lowlands of Ethiopia (Humera in Tigray, Metemma in Amhara and Sherkole in
Benishangul-Gumuz) has decreased at an average rate of 2833.8 hectares per year due to the
agricultural expansion from 1985 to 2010.

The expansion of commercial farms is also increasing through large-scale farms and private-sector
investments. Large-scale commercial agricultural investments are expanding in the Benishangul-
Gumuz, Gambela and the SNNPR regions. In addition, state-owned investments in sugarcane
plantations such as the Kuraz Sugar Development project in South Omo and other parts of the
country are also factors that cause the clearance of large areas of forest and woodlands. For
example, from 2002-2012, 1.7 million hectares of land were allocated to large-scale commercial
farms. Unfortunately, agroecological requirements for the crops commonly grown on commercial
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farms overlap with the country’s forested areas (Benishangul-Gumuz, Gambela and the SNNPR)
instead of other lands with lower tree cover (CIFOR, 2015; Vuorinen et al., 2016; Franks et al.,
2017). Growth in agriculture continues to accelerate, and it is expected that agricultural lands
could occupy an additional million hectares of land in the near future. Deforestation is also a major
threat to biodiversity and many ecosystem services and is closely linked to agricultural expansion
(Chaplin-Kramera et al., 2015).

Ethiopia’s protected areas account for an estimated 14% of the country’s land (FDRE, 2015a) and
generate substantial tourism opportunities and ecosystem services. These areas, found throughout
the country’s diverse landscapes, are vital for the maintenance of biological diversity, forest
resources and water-provisioning services, and can contribute to economic development. A recent
study estimated the value of ecosystem services provided by protected areas to be around US$325
million per year (Van Zyl, 2015). However, many protected areas in Ethiopia are threatened due

to drivers such as human settlements within parks or adjacent to them, deforestation, mineral
extraction and forest fires. Invasive alien species are also driving the loss of biodiversity. They
compete with native species for food and habitat and alter the physical environment in ways

that exclude native species. Other drivers include climate change, the replacement of farmers’
varieties and breeds, and pollution (solid and liquid). Indirect drivers include demographic change,
poverty and low levels of awareness and lack of coordination among multiple stakeholders working
on biodiversity.

Given Ethiopia’s huge biodiversity resource and the lack of proper documentation of both its
potential and its alarming losses, the implications of biodiversity loss in Ethiopia are far reaching.
The literature on the benefits of biodiversity circles around three key features: productivity, yield
stability and environmental fluctuation. Ecologists widely argue that greater diversity is associated
with increased biomass and productivity of ecosystems (Tilman & Downing, 1994; Tilman, 1996;
Tilman et al., 2012). In addition, economists show that multispecies ecosystems are also found to
reduce the implication of price and production risk (Di Falco & Chavas, 2009). Recent studies have
also found that the effect of diversity on productivity depends on rainfall, thus agrobiodiversity has
a larger impact at lower precipitation levels (Di Falco & Chavas, 2008).

Individual farmers may tend not to invest in conserving biodiversity because they do not
understand its wider benefits. However, genetic erosion in crops occurs because optimal choices
made by individual farmers in response to global trends result in levels of crop biodiversity below
a socially optimal threshold (Van Dusen, 2005). Harlan (1972) and Frankel (1970) warned against
the extensive displacement of landraces they had observed during the early years of the Green
Revolution, particularly in the more favourable agronomic environments where high-yielding
varieties were adopted first.

However, a number of studies indicate that smallholder farms are still huge reservoirs of genetic
material. For instance, about 127 varieties of seven crops are maintained by just 380 households
in a village in Ethiopia (Bezabih, 2008). Based on this, biodiversity conservation requires concerted
effort to incentivise farmers and a thorough documentation of genetic erosion in the country in
response to extensive introduction of modern agricultural inputs particularly improved seed
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3. The social impacts of agricultural
development

The Ethiopian government gives high priority to agricultural and rural development as being
important and effective strategies to achieve broad-based economic growth, food security and
poverty reduction. In the following chapter, we consider the pros and cons of Ethiopia’s policies to
promote pro-poor agriculture, inclusive growth and gender equality in farming. We also discuss the
socioeconomic impacts of large-scale agricultural investment in the country.

3.1 Pro-poor policies to improve productivity and efficiency

Ethiopia’s agriculture and rural development policy framework is based on the ADLI concept.

It is the central pillar of the country’s long-term development vision since 1990. ADLI is the
government’s overarching policy response to Ethiopia’s food security and agricultural productivity
challenges. ADLI strategy focuses on small farms productivity growth as well as labour-intensive
industrialisation. This strategy has been justified. Agriculture is now the largest sector in terms of
output, employment and exports. This is significant because the bulk of the poor live in rural areas.
Considerable gaps exist between rural and urban areas across key dimensions of human wellbeing
including health, education and income. The potential to increase agricultural productivity and
therefore tackle poverty is substantial (Diao, 2010).

The Government of Ethiopia introduced its Agricultural Growth Programme (AGP |, 2011-2015) in
2011 with the objective of improving agricultural productivity and enhancing production efficiency
of smallholder farmers. The AGP aims to increase household income which in turn is expected

to improve food security, nutrition and health. The AGP also includes multisectoral sub-projects
such as constructing roads and markets, establishing small-scale and micro-irrigation systems,
watershed management, soil fertility management (through lime production and application),
small-scale animal husbandry, fisheries, livestock breed improvement. Some of the anticipated
benefits of AGP Il (2016—2020) include:

Improving extension services for smallholder farmers including capacity-building activities to
increase production and productivity,

Providing clear and measurable benefits in terms of productivity, household income, production
diversification and improved household diets through small-scale irrigation (SSI) and micro-
irrigation sub-projects,

Ensuring existing SSI schemes provide enough water for continuous small-scale irrigation during
the dry season to increase yield, cropping intensity and irrigated land area,

Implementing watershed-based soil and water conservation sub-projects to reduce land
degradation, improve water flow for SSls and micro-irrigation sub-projects, and improving the
sustainability of irrigation schemes and technologies by protecting them from flood damage
and siltation,

Improving community incomes and livelihoods by implementing different farmer group and
community sub-projects,

Improving the capacity of implementing institutions to better manage projects,
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Improving the sustainability of sub-projects by considering environmental and social
safeguarding issues in the project cycle management, and

Improving community-level participatory project planning, implementation, monitoring
and evaluation.

3.2 Using agricultural growth to reduce poverty

Agriculture is a key driver for Ethiopia’s long-term economic growth and food security. Given
that 80% of Ethiopians and more than 90% of the poor live in rural areas, the direct impact of
agricultural growth on food security and poverty reduction is significant.

Ethiopia’s economic model has succeeded in generating growth that is relatively inclusive. Poverty
has declined over time. Improvements in agricultural productivity mean that the proportion of
people living below the poverty line (US$1.90) declined from 45.5% in 1995-1996 to 23.5% in
2015-2016 (see Table 7). The proportion of households living in poverty has fallen both in rural
and urban areas, although greater reductions have been observed in rural areas since 2005. The
2015-2016 household income, consumption and expenditure (HICE) survey report indicated that
food poverty (the inability to purchase enough food to supply 2,200 kilocalories per day) declined
from 45.5% in 1995-1996 to 24.8% in 2015-2016. Disaggregated data between rural and urban
areas shows that over the same period, food poverty in rural areas reduced from 47.5% to 27.1%
while urban food poverty declined from 33.2% to 15.2 (NPC, 2017). The reduction in poverty is
higher in rural areas. Poverty reduction was highest in places where agricultural output growth
was greater, where safety nets had been introduced, and where improvements in market access
had been made (Hill & Tsehaye, 2018). There has been a significant decline in the rural poverty
rate, and the low and relatively stable rural Gini coefficients in Ethiopia indicate the benefits of
agricultural growth for the majority of Ethiopia’s rural population (Diao, 2010).

However, levels of malnutrition are still high, particularly in rural Ethiopia. This is mainly owing to
food shortages, although recent evidence shows that “wasting [low weight for height], which is

a short-term indicator of child malnutrition, decreased from 12% in 2000 to 10% in 2016” (CSA,
2017b). The prevalence of stunting, a long-term measure of child malnutrition, has also decreased
considerably from 58% in 2000 to 38% in 2016, an average decline of more than one percentage
point per year. The prevalence of underweight has consistently decreased from 41% to 24% over
the 16-year period (CSA, 2017b). However, the prevalence of stunting, underweight and wasting
is higher among children in rural areas compared to urban areas. The Ethiopian Demographic and
Health Survey (DHS) report shows a substantial spatial variation of undernutrition in Ethiopia.
Amhara, Benishangul-Gumuz, Afar and Dire Dawa are most highly affected by child stunting (41—
46%), whereas wasting is worse in in Somali, Afar and Gambela, with rates of 23%, 18% and 14%,
respectively (CSA, 2017b).

3.3 Promoting gender equality in agricultural development

The Government of Ethiopia is strongly committed to promoting gender equality and women’s
empowerment, and has adopted a number of institutional and policy measures that support these
goals. The 1997 Ethiopian Constitution, the 1993 Ethiopian National Policy on Women, the 2005
Family Law, and GTP | and GTP Il are among the milestones that aim to further improve gender
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equality and empowerment. To strengthen accountability, the government also recently issued
proclamation No. 916/2015 that requires all government institutions to address women'’s issues in
policies, laws and development programmes and projects (FDRE, 2015c).

Unequal gender norms limit Ethiopian women’s ability to innovate, own land, control resources
and income, access credit and engage in leisure pursuits (Drucza and Abebe, 2017). An estimated
46% of all working women (aged 15-49) are engaged in agricultural occupations, although this
figure increases to 57% in rural areas (CSA, 2012b). In terms of productivity, male-managed plots
produce on average 23% more per hectare than female-managed plots and 10% of this gap is
explained by differences in land management, land attributes and unequal access to agricultural
assets (Aguilar et al., 2014). The main covariates that explain unequal returns by gender are
unequal access to extension services, the field’s distance from the house, reduced use of technical
inputs (such as fertilisers), livestock use, land size (average land size managed by the holder is
0.68 ha for women and 1.19 ha for men), product diversification and years of schooling (Aguilar
et al.,, 2014).

The government policy emphasises the important role women play in Ethiopia’s development
agenda. The Ethiopia’s GTP Il (2015/16—-20/1920) was an ambitious development plan that

aimed to increase agricultural productivity and production and to maintain at least 8% of total
agricultural production growth. One of nine core pillars of GTP Il is to “promote women and

youth empowerment, ensure their participation in the development process and enable them

to equitably benefit from the outcomes of development” (FDRE, 2016). The aim of the gender
pillar is to “strengthen the empowerment of women so as to ensure their active participation in
the political, social and economic processes that are taking place in the country” (ibid). According
to Ethiopia’s agricultural sector policy and investment framework (PIF) (2010-2020), “removing
gender disparity and ensuring gender equality and women’s empowerment is a key to accelerated
economic growth and social development (FDRE, 2010)”. Gender equality, like agricultural
development, is important for Ethiopia’s development. However, despite many development gains,
Ethiopia lags behind other African countries with a similar growth trajectory on gender indexes.
The 2014 Gender Inequality Index (GllI) ranks Ethiopia 129 out of 155 countries which reflects the
loss in human development due to inequality between female and male achievements (Human
Development Report, 2015).

At a micro level, poverty and institutional constraints act as stumbling blocks to the productivity

of women. The essence of focusing on disadvantages in terms of wealth and gender groups

stems from the weight of evidence on the biases against poorer, vulnerable and female-headed
households. In terms of land resources, the bias against female-headed households is well
documented. In general, in Africa women are often disadvantaged in both statutory and traditional
land tenure systems (Agarwal, 1994; Lastarria-Cornhiel, 1997; Kevane and Gray, 1999). Across
Africa in particular, women’s rights to property often derive from men in the household and their
use of the land is consequently constrained by the choices of men” (Quisumbing, 1996; Crummy,
2000; Yngstrom, 2002).

In many cases, widows are dependent on their late husbands’ relatives, or on men in their own family, to provide land.
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For Ethiopia too, the land-ownership patterns of female-headed households are different from
those of male-headed households in three major ways. One is that formal titling of women to land
ownership is a fairly recent phenomenon. Previously, women could inherit land from their parents
or deceased husbands; they could not, however, claim ownership upon divorce or be included in
village redistribution schemes if they did not already own land (Gebreselassie, 2005). Even with
recent legislations that ascertain their entitlement to redistributed land and right to claim land
upon divorce, making effective claims has been less than successful. Upon divorce, for instance,
asking for part of the land, although a legal right, may lead to alienation by community members.
It might also be impractical in situations where a woman is married to a man in a different village
than her home village, since dividing up the land might require the woman to live outside her
home village, in which instance asking for her share of the land is impractical. Similarly, upon the
death of her spouse, although it is the woman who generally inherits the land, her husband’s
family might be inclined to interfere in the management and lease of the land.

Even with land acquired through the process of large-scale land investment, the spillover benefits
seem to be biased against poorer and vulnerable households. The process of large-scale land
acquisitions is seen by many (especially NGOs), as a threat to the livelihoods of those who are
already living in poverty (see for example Richards (2013), Schoneveld et al. (2011)). For opponents
of the scheme, large-scale land acquisition is equated to ‘land-grabbing’ by large-scale investors

at the expense of small-scale landholders. Such direct transfer of land is believed not to benefit
smallholders, as such schemes largely focus on growing crops for exports at the expense of
subsistence crops (Shepard and Mittal, 2009).

Another constraint for female-headed households in Ethiopia is that women are restricted in
making full use of their own labour for agricultural purposes. There is a taboo against women
undertaking major farming activities (Gebresilassie, 2005). This effectively bars them from
managing their own land, resulting in a heavy reliance on leasing out land for production.

3.4 Unpacking the socioeconomic impacts of large-scale
investments

In the early 2000s, the Government of Ethiopia focused on smallholder production and establishing
linkages with large-scale commercial agriculture, trade and foreign investment. The government
promoted large-scale agricultural investment as a strategy to improve food security at the national
level, to increase foreign exchange earnings, and to improve incomes through jobs created on
farms (Keeley et al., 2014). This policy shift was demonstrated most significantly in 2002 and 2003
with the enactment of investment proclamations and new regulations governing incentives for
foreign and domestic investors (Rahmato, 2011). Accordingly, a number of large-scale agricultural
investments took place in different parts of the country where there was a huge potential for
agricultural production and large areas of arable land suitable to both small-scale and large-scale
commercial farming. According to the Ethiopian Investment Agency, 3.5 million hectares of land
were allocated for large-scale investments between 1996 and 2008. The largest share of land was
allocated specifically in the lowland regions of Benishangul-Gumuz, Gambela and the SNNPR.
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There have been several motivations for foreign investments in large-scale land acquisitions. In
the mid-2000s, most African, Latin American and Central and Southeast Asian countries actively
responded to interests from private and governmental investors from Western, Asian and Gulf
countries in acquiring shares of agricultural land (Mann & Smaller, 2010). Spikes in food prices

in 2007—-2008 in foreign-investor countries led to a surge of large-scale land acquisitions (LSLAs)
(Cotula et al., 2009; von Braun & Meinzen-Dick, 2009). Motivated by the improved business
climate in many countries of the global South, and by population growth and rising income levels
in their home countries (Baumgartner et al., 2015), foreign investors began to acquire land to
produce biofuels or outsource food production for their home country (Mann & Smaller, 2010).

From the host-country perspective, LSLAs have divided opinion among academics and
development practitioners. Positive contributions include improved employment opportunities,
income, increased labour productivity, food security, nutrition, improved access to technology and
improved physical infrastructure (von Braun & Kennedy, 1994; Otsuka & Yamano, 2006; Cotula et
al., 2009). However, negative impacts include increased poverty, and/or social marginalisation, the
loss of identity and inter-and intra-community conflict (Smaller & Mann, 2009; Guillozet & Bliss,
2011; HLPE, 2011; Borras & Franco, 2012; Richards, 2013; Cotula et al., 2014; Shete & Rutten,
2015). This conflicting set of findings points to the massive remaining gap in terms of concrete
empirical evidence on the impact of such LSLAs on local livelihoods.

For Ethiopia, however, both anecdotal and empirical evidence points to negative outcomes.

Most foreign large-scale land investments have negatively affected local populations in several
dimensions. For example, in Ethiopia there are no investor regulations that require the hiring of
local labour (Besada, 2017). As such, not all projects provide employment opportunities and many
rural labourers are engaged with casual contracts with implications for employment insecurity
(Rahmato, 2011).

Furthermore, large-scale farms have negative impacts on the environment, with implications for
rural livelihoods. Degife and Mauser (2017) reported that large-scale agricultural investments
have caused adverse environmental impacts in the Gambela region, particularly due to forest
clearances, and wetlands and biodiversity are declining. Forest and reserved areas are allotted to
investors without environmental impact assessments (EIAs) nor community consent. As a result,
both the destruction of natural resources and the endangerment of local livelihoods and assets
were observed (Degife & Mauser, 2017). Land allocations in some lowland areas also have the
potential to significantly undermine pastoralist systems, as access to important water resources
is lost (Keeley et al., 2014). Another issue is that due to LSLAs, many smallholders and pastoralists
lose their lands and are forced to migrate to neighbouring areas.

Meanwhile, corruption and bribery is rife due to the lack of information and coordination between
regional and federal government offices (Degife & Mauser, 2017). This poses great obstacles for
ensuring the integrity and effectiveness of initiatives related to natural resource management. The
government’s contentious policy of ‘villagisation’ (a land reform and resettlement programme) has
displaced hundreds of thousands of Indigenous People in order to free up their land for large-scale
land acquisitions. The loss of access to fertile land, water and other essential natural resources has
had a negative impact, particularly on Indigenous and local people’s livelihoods and their ability

to produce their own food, leading to food insecurity and a dependence on food aid (Degife &
Mauser, 2017).
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4. Drivers influencing ecosystems and
agricultural systems

4.1 Economicdrivers

Ethiopia’s rapid and sustained growth has been driven by agriculture and service sector growth,
paired with massive public investment. In 2016, the Ethiopian service sector accounted for about
39.3% of GDP while agriculture and manufacturing accounted for 36.3% and 21.6%, respectively.
Between 2005 and 2016, the agriculture and service sectors accounted for 3.6% and 5.4% of
average annual growth, respectively. Over the same period, industry and manufacturing accounted
for 1.7% of annual growth. Over the past decades, the agricultural share of GDP has been steadily
declining while the service sector’s share of GDP has been growing (Table 5).

4.1.1 The impacts of pursuing economic growth

The major share of the gross national income (GNI) is supplied by agriculture. In the 1980s and
1990s, agriculture accounted for 52.5% and 49.6% of GNI, respectively. This share has, however,
declined to 36.3% in 2016 (Table 5). The sector contributed 11.3% to GDP growth rate and grew by
2.3% in the fiscal year 2015-2016. In 2015-2016, the agricultural sector exhibited a slower growth
rate of 2.3% compared with the 8.2% target, mainly due to contraction in grain crop production
largely due to the El Nifio effect.

Table 5. Agricultural sector contribution to real GDP growth (%)

Fiscal year Agriculture Industry Services Growth in real GDP
1980s 2.70 -0.10 0.20 3.4
1990s 0.90 0.80 1.00 4.6
2000/01 44.6 13.1 43.4 11.3
2005/06 52.0 10.6 38.4 11.5
2006/07 50.9 10.4 37.6 11.8
2007/08 49.1 10.3 41.3 11.2
2008/09 47.5 10.2 42.8 10.0
2009/10 46.2 10.3 43.8 10.6
2010/11 45.3 10.7 441 11.3
2011/12 43.7 115 44.9 8.8
2012/13 42.7 12.4 45.0 9.7
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Fiscal year Agriculture Industry Services Growth in real GDP
2013/14 40.2 13.8 46.6 10.3
2014/15 38.7 15 47 10.4
2015/16 36.7 16.7 47.3 8.0
2016/17 36.3 25.6 39.3 10.9

Source: NBE (2017). National Bank of Ethiopia (NBE): Annual Report 2016/17

The greatest share of agricultural sector output in the fiscal year 2015-2016 was crop production,
comprising 71.9%, followed by animal farming and hunting (19.5%) and forestry (8.4%). In terms
of growth rate, crops and forestry increased by 3.4% and 2.2% respectively; while animal farming
and hunting went down by 1.5%. The industrial sector showed a 20.6% annual growth rate and
accounted for 16.7% of GDP. The agricultural sector contributed 36.7% to the overall economic
growth during the fiscal year (Figure 10).

Figure 10. Share of agriculture contribution to GDP growth, 2005-2006 and 2016-2017,
NBE(2017)
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Agricultural practices undertaken by farmers are generally characterised by low productivity and
subsistence farming. Moreover, rural fertility rates are much higher than in urban areas, which in
turn leads to population pressures on rural farming (CSA & ICF, 2016). To offset this pressure and
fulfil food demand, smallholder farmers tend to expand their farms into the nearest forested areas.
According to the main season sample survey of private peasant farmer agricultural activities by

the CSA (2016), agricultural land areas for the main cereal crop types (maize, teff, wheat, barley
and sorghum) changed from about 6.66 million hectares to 9.44 million ha from 2003 to 2016.

An additional 2.78 million ha of arable land was converted to farming activities in different parts
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of the country by private peasant farmers (Figure 11). In Ethiopia, the expansion of croplands will
continue to be the dominant cause of land-use change in the future. Ethiopia’s Climate-Resilient
Green Economy (CRGE) strategy clearly indicates that agricultural land will need to expand by 3.9%
(550,000 hectares) per year to achieve growth targets for the agricultural sector. In a business-
as-usual scenario, 55% of this expansion could be at the expense of forests and associated
biodiversity and ecosystem services. Thus, land-use and land-cover change — mainly through
conversion of natural ecosystems, particularly forests and grasslands to agricultural land — pose
the principal threat to biodiversity in the country.

Figure 11. Area changes for main crop types in Ethiopia during main cropping season on private
peasant farms
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Source: Calculation based on CSA agricultural sample surveys (2003=2016) reports for private peasant
farms.

In 2015-2016, the cultivated land for teff, maize, wheat, barley and sorghum increased by 44%,
55%, 51%, 3% and 45% respectively compared with 2003—-2004 production. These figures show
the presence of a significant amount of farmland expansion into other areas or nearby forest in
order to increase food production. This expansion affects the natural environment, especially the
forest ecosystem. But despite significant increments in productivity over the last decades, there is
still a huge gap between the amount produced and the food demand for the cereal types under
investigation. The Government of Ethiopia is currently importing a significant amount of wheat
from abroad in order to fulfil domestic demand and for food aid programmes in times of shortfall
due to natural disasters.

The CSA (2016) report on land use by private peasant farmers during the Meher season between
2003 and 2015 shows the areas under permanent and temporary crop cultivation, grazing, fallow,
woodland and other land uses by farming households (Figure 12). The figures clearly indicate a
drastic area increase for each type of use by 2014-2015, except for fallow land, compared with the
2003-2004 Meher season.
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Figure 12. Land-use area by type of activity on private peasant farms during the Meher season,
2003-2015, CSA report on land use
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However, foreign direct investment (particularly large-scale agricultural investments) are also

key economic drivers for the loss of natural forest as well as biodiversity. Over the past decade,
Ethiopia has attracted large-scale agricultural investments — both private and stated-owned.
Accordingly, 1.7 million hectares of land were allocated to large-scale commercial farms in different
parts of the country between 2002 and 2012. These land transfers have greatly impacted the forest
cover of the country. Oromia, SNNPR, Gambela and Benishangul-Gumuz contributed about 87% of
the total area transferred to commercial farming activities (Figure 13). Among the regional states,
Gambela and Benishangul-Gumuz constitute 53% of the total transferred land mass undertaken
for commercial purposes. Despite the economic benefits in terms of increasing foreign earnings,
creating employment opportunities and technology transfer, the transfer of land to large-scale
agricultural investments schemes has intensified the level of deforestation and habitat loss. The
environmental consequences have been hugely negative in all cases. These relate foremost to the
fact that these schemes are established in dense forest areas instead of grasslands or other lands
with lower tree cover.

In terms of agricultural production, cotton, oil crops and pulses constitute about 67% of the

total land area transferred to commercial farming activities. It is likely that land clearing and
deforestation for large-scale agricultural investments will continue and threaten genetic diversity
as species loss occurs. Furthermore, displacing smallholder farmers who use shifting cultivation
practices and replacing them with large-scale commercial farms has a negative effect on the forest
landscape. Farmers are displaced to nearby forested areas, affecting the natural environment and
forest cover (Oakland Institute, 2011).
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Figure 13. Regional share of the total area transferred for commercial agriculture
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Ethio pia’s agriculture-based economy has been experiencing a high level of deforestation of

about 163,000 hectares per year (Reusing, 1998). Between 2000 and 2008 alone, agricultural land
expanded in Ethiopia by about four million ha, and 80% of this new agricultural land was converted
from forests, woodlands and shrublands. Ethiopia’s forest reference-level study has estimated a net
forest loss of approximately 70,000 ha per year from 2000 to 2013 (FDRE, 2016). Furthermore, the
study indicated that agricultural expansion (both small- and large-scale agriculture) was the main
driver of forest loss from 2000 to 2013 (see Figure 14). FAO (2010) also estimates that 141,000 ha
of forest have been lost annually between 1990 and 2010 and the average annual deforestation
rate, based on forest-cover change from 2005 to 2010, amounted to 1.11% of total forest cover.
However, a review of different studies reveals that the average deforestation rate may range
between 1% and 1.5% annually (FDRE, 2011). The CRGE projections also indicate that if no action is
taken to change the country’s development path, nine million ha will be deforested between 2010
and 2030 (FDRE, 2011). It is also expected that the requirement for agricultural land will increase
from 15 million ha in 2008 to 34 million ha by 2030; most of the additional agricultural land is
expected to come from the conversion of forested lands (EDRI, 2010).

Using the CoSting Nature” tool, a map of the current pressures on forest ecosystem was developed
to identify the key drivers of deforestation in Ethiopia. The outputs of the tool suggest that
agriculture dominates the pressures on ecosystems across Ethiopia (Figure 14). This is confirmed
by a recent assessment of Ethiopia’s forest ecosystems which found that deforestation is principally
due to the clearance of forests for agriculture.

CoSting Nature measures the current pressure on population, wildfire frequency, grazing intensity, agricultural intensity, dam
density, infrastructure (dams, mines, oil and gas, urban) density according to the best globally available data. Current pressure

£qstingnature
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Figure 14. Current pressure on ecosystem services in Ethiopia (normalised fraction)

Source: CoSting Nature,

In addition to agricultural land conversion, infrastructural investments such as building dams, road
infrastructures, mining and settlements emanating from economic activities initiated near those
investment areas have led to stresses on the natural environment. The resettlement programmes
undertaken by the government have also had negative effects on forest resources (SESA, 2017).
Most smallholder farming resettlement schemes are established on forest lands.

4.1.2 The impacts of livestock on the natural environment

Apart from crop production, the other major occupation in the agricultural sector is rearing
animals for cultivation purposes, food and transportation. According to (FDRE, 2015), Ethiopia has
the largest livestock population in Africa, which is composed of 53 million cattle, 26 million sheep,
23 million goats and 50 million poultry. The livestock sub-sector was estimated to account for
about 10% of the total GDP and about 21% of the agricultural GDP in 2016—2017. Usually, it is the
second largest contributor to the country’s export earnings. Major export items include hides and
skins, live animals and meat.

Between 2004 and 2016, livestock populations increased: cattle (54%), sheep (70%), goats (104%),
horses (42%), donkeys (115%), mules (29%), camels (164%), poultry (93%) and beehives (30%)
(FDRE, 2015c). These figures show a significant increase in the number of livestock held by private
peasant farming households, which led to an increased demand for feed and fodder. As farmers
sought out new grazing areas, traditional grazing practices consequently put more pressure on the
natural environment and disrupt biodiversity. Figure 15 below shows the distribution of livestock
(which is presented in terms of tropical livestock units or TLUs) and the effects on grazing area in
2001-2002 and 2007-2008.
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There are initiatives to address the growing demand for animal feed. For instance, the Feed
Enhancement for Ethiopian Development (FEED) project launched in 2009 works to increase the
incomes of smallholder farmers by improving their access to, and use of, high-quality feed for
livestock and poultry. The project, implemented by ACDI/VOCA® partners with the United States
Department of Agriculture’s Food for Progress Programme in six regions of Ethiopia (Addis Ababa,
Amhara, Oromia, Somali, Tigray and SNNPR). FEED has been the only major development project in
Ethiopia to focus on the development of livestock feed resources and their contribution to growth
of livestock and poultry production. Project interventions include developing sustainable forage
production systems on smallholder farms and communal pastures, setting up cooperative-based
commercial feed manufacturing enterprises, and strengthening the feed supply chain.

Figure 15. Change in pressure on grazing land between 2001-2002 and 2007-2008

Figure 15 clearly indicates that those areas with more TLUs are located in the central highlands,
northwest, southwest and western parts of the country. In addition to having more TLUs, those
areas also have potentially larger areas for grazing land. These areas are also known for their
biodiversity, forest cover, flora and fauna, and surface and groundwater resources. However,
climate change, population pressures, over-exploitation by farmers (crop production and grazing)
and the disruption of the natural environment have led to land degradation, which will have
negative consequences for both the livestock sector and the country’s overall economy.

ACDI/VOCA (Agricultural Cooperative Development International/Volunteers in Overseas Cooperative Assistance) is an
international development non-profit organisation.
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4.1.3 The impacts of poverty on natural resources

The Ministry of Finance and Economic Cooperation (MoFEC — formerly the Ministry of Finance
and Economic Development) measured poverty using two parameters: income poverty and food
poverty (MoFED, 2012). Total poverty compares the per capita income to the total poverty line
which was 7,184 Ethiopian Birr per person per year in 2015-2016. Food poverty is part of the total
poverty line and is measured as the income needed to purchase enough food to consume 2,200
kcal per person per day for a year. The food poverty line was 3,772 Ethiopian Birr in 2015-2016.

According to NPC (2017), approximately 30% of the population experienced food poverty in 2010—
2011 and 23.5% was poor (earning less than 7,184 Ethiopian Birr per capita which was the poverty
line during 2015—-2016) (Table 6). The poverty gap index that measures the average poverty gap in
the population as a proportion of the poverty line is also estimated to be 6.7%. By this measure of
poverty, the rural poverty gap (7.4%) is just over twice the urban poverty gap (3.6%) (NPC, 2017).
The proportion of the population below the poverty line in Ethiopia declined from 30% in 2010—
2011 to 23.5% in 2015-2016, indicating a 21.7% decline during the period. The proportion of the
population falling below the poverty line was higher (25.6%) in rural areas compared to in urban
areas (14.8%). Income inequality as measured by the Gini coefficient remained low at 0.3 in 2015—
2016, while the Gini coefficient was 0.38 in urban areas and 0.28 in rural areas, showing greater
income inequality in urban areas.

Table 6. Poverty headcount and Gini coefficient (2015-2016)

Total poverty Food poverty Gini coefficient
National level 23.5 24.8 32.8
Urban 14.8 15.2 38.0
Rural 25.6 27.1 284

Source: NPC (2017) Ethiopia’s progress towards eradicating poverty: an interim report on 2015-2016 poverty analysis
study. National Planning Commission, Ethiopia.

Analysis of poverty in Ethiopia shows that total poverty and food poverty have declined over time.
Nationally, the trends show significant declines in the poverty headcount, poverty gap and poverty
intensity. For instance, the percentage of poor people living below the total poverty line in Ethiopia
declined from 45.5% in 1995-1996 to 29.6% in 2010-2011 and further to 23.5% in 2015-2016
(Table 7). A substantial decline was observed between 2010 and 2016. Incidence of poverty or
headcount index has shown a 19% decline between 2010 and 2016, while poverty gap and poverty
severity indices declined by 11% and 5% respectively. About 5.3 million people were lifted out of
poverty between 2010 and 2016 (NPC, 2017).
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Table 7. Trend in total poverty (headcount index)

Year National poverty line Urban Rural
1995/96 45.5 47.5 33.2
1999/00 44.2 45.4 36.9
2004/05 38.7 39.3 35.1
2010/11 29.6 304 25.7
2015/16 23.2 14.8 25.2

Historical data on measures of food poverty indices in Ethiopia show significant progress. The
proportion of people below the food poverty line decreased from 33.6% in 2010/11 to 24.8% in
2015/16 indicating a 26.2% decline in 2015/16. Disaggregating between rural and urban areas, the
data shows a significant reduction in food poverty indices in both rural and urban areas, but with
stronger reductions in urban poverty indices (46%) than rural (22%) between 2010/11 and 2015/16
(NPC, 2017).

There is a general decline in total poverty in urban and rural Ethiopia. Although the proportion of
people below the absolute poverty line in rural Ethiopia is higher than that in urban areas, the gap
has narrowed during the last five years (Figure 16).

Figure 16. Decline in total poverty in urban and rural Ethiopia (1995-2015)
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Source: International Household Survey Network (IHSN) (a,b,c,d,e), Household Income, Consumption and Expenditure
Survey 1995-1996: Ethiopia, 1995-1996/1999-2000/2004-2005/2010-2011/2015-2016: Ethiopia; AND: NPC (2017)
Ethiopia’s progress towards eradicating poverty: an interim report on 2015-2016 poverty analysis study. National
Planning Commission, Ethiopia.
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Spatially disaggregated poverty analyses also indicate noticeable disparities among regions, largely
attributed to differences in stages of development and to resource endowments. In 2015-2016,
the poverty headcount was the highest in the Tigray region (27%) followed by the Benishangul-
Gumuz (26.5%) and Amhara (26.1%) regions. These regions recorded a poverty headcount index
of above the national average poverty incidence (23.5%) (Table 8). Poverty estimates were lowest
in the Harari region (7.1%) followed by the cities of Dire Dawa (15.4%) and Addis Ababa (16.8%).

In terms of food poverty, Tigray (32.9%), Amhara (31.3%), Afar (28.3%) and Benishangul-Gumuz
(23.7%) recorded higher food poverty incidences compared to other regions in Ethiopia (Table 7),
which indicates that they are the most food-insecure regions in Ethiopia. The lowest food poverty
incidence was observed in Harari (6.3%) followed by Dire Dawa (12.2%) and Addis Ababa (19.1%).

Although the causal linkages are not easily identifiable or established, rural poverty is strongly
associated with unsustainable land-use practices, soil loss and soil degradation, and deforestation.
The poor are most dependent on their natural resources for their survival. Rural poverty is one of
the proximate causes of deforestation and biodiversity loss as poor communities depend on forests
for sources of energy, food, timber and income. There exists a vicious circle of poverty, resource
degradation and further impoverishment in Ethiopia.

Table 8. Trends in regional poverty headcount (indices by region)

National poverty line per adult

Region/city 1999-2000 2004-2005 2010-2011 2015-2016
Tigray 61.4 48.5 31.8 27.0
Afar 56 36.6 36.1 23.6
Amhara 41.8 40.1 30.5 26.1
Oromia 39.9 37 28.7 239
Somali 37.9 41.9 32.8 22.4
Benishangul-Gumuz 54 44.5 28.9 26.5
SNNPR 50.9 38.2 29.6 20.7
Gambela 50.5 - 32 23.0
Harari 25.8 27 111 7.1
Addis Ababa 36.1 32.5 28.1 16.8
Dire Dawa 33.1 35.2 28.3 15.4
Total 44.2 38.7 29.6 235

Source: NPC (2017) Ethiopia’s progress towards eradicating poverty: an interim report on 2015-2016 poverty analysis
study. National Planning Commission, Ethiopia.
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4.1.4 The impacts of food self-sufficiency strategies

Like other sub-Saharan Africa countries, food insecurity and malnutrition remain a persistent
problem in Ethiopia and the country has a long history of receiving food aid (Gilligan et al.,

2008). As in other sub-Saharan countries, food insecurity and malnutrition remain a critical issue,
despite several programmes aimed at improving household food security. A Food and Agriculture
Organization of the United Nations (FAO) assessment report estimated 28.8 million Ethiopians

are undernourished, indicating food shortages are a serious problem (FAO et al., 2017). Child
malnutrition is also a serious problem. According to the recent Ethiopian DHS report, the country’s
malnutrition indicates that 40% of children under the age of five years were stunted, 19% wasted
and 25% underweight in 2014 (CSA, 2014b).

Food security is assessed in two ways: the number of months of food security as perceived by the
respondents and by using a food balance sheet. Table 9 shows that in 2014, about 52% of food-
insecure households in Ethiopia faced food gaps for less than 4 months. In 2004, the proportion
of food-insecure households was 31.1%. This declined to 21.2% in 2011. The proportion of
households facing food gaps was higher in rural areas than in urban areas.

Table 9. Proportion of food insecure households (%) in Ethiopia (2004 and 2011)

2011

Number of food insecure

months 2004 Total Rural Urban
<1 8.6 17.8 16.4 29.8
2-3 43.7 46.3 47.3 37.4
4-6 32.8 27.4 28.3 19.5
7-9 5.6 4.7 4.8 4.4
10-12 3.8 1.1 0.8 3.6
Not stated 5.5 2.7 24 5.3
Total food insecure months 311 21.2 24.2 10.1

Source: CSA (2003 & 2011). Welfare monitoring survey. Addis Ababa: Central Statistics Authority.

Achieving food security continues to be a challenge in Ethiopia. Increasing the amount of food
available requires not just increases in productivity in agriculture, but also a need to lower
production losses (Kader, 2005). A major source of food losses are post-harvest losses during
harvesting, handling, transporting, storage, processing, packaging and distribution (Kader, 2005;
FAO, 2010). This reduces the availability of food crops and income that could be generated by
selling these products and are thus linked to food security (FAO, 2010). In Ethiopia, the average
post-harvest loss along staple crop food value chain ranges from 5 to 25%. The post-harvest loss
varies greatly among food crops, production, areas, seasons, handling and management practices.
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More recently, the Ethiopian government launched a National Post-Harvest Management Strategy.
The five-year strategy launched by the Ministry of Agriculture and Natural Resources (MoANR)
aimed to reduce the level of post-harvest loss from 25% to 5% by 2020. This strategy aimed to
reduce quantitative and qualitative food losses through the adoption and implementation of
appropriate post-harvest management systems along agricultural value chains.

The concept of food security can be analysed for units at different conceptual levels and the
exact dimensions that need to be measured vary depending on the level of analysis chosen. At a
national or regional level, the status of food security can be analysed in terms of supply indicators
by looking at the ability of the country or region to obtain sufficient food to meet the needs of all
citizens. The most widely used indicator is the quantity of food available compared with needs.
Availability is a function of domestic production, imports, food aid and security stock. Of these,
domestic production is critical in ensuring food availability.

One of the major successes in the last five years has been achieving the target of national food self-
sufficiency. The national GTP Il for 2016—-2020 aimed to strengthen Ethiopia’s capacity to maintain
food self-sufficiency by increasing cereal productivity by 47% by 2020 (FDRE, 2016). In this section,
a food balance sheet was computed by comparing national food supply and food utilisation using
FAO statistical data (FAO, 2013). The domestic food supply was computed by aggregating food
production, import and stock available, and deducting exports. Food utilisation aggregates food
consumption, food used for processing, livestock feed, seed, waste and other uses. A negative
balance indicates a food deficit. Table 10 summarises the food balance sheet and nutrition

intake of the country in 2013. The table clearly indicates that national-level food self-sufficiency

is ensured.
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4.2 Demographic drivers

Ethiopia is the second most populous country in Africa after Nigeria. As of 2007, Ethiopia’s
population has been growing at a rate of 2.5% per annum, which means the estimated total
population of the country in the year 2017 was 104.9 million (Table 11). The population is 89.3%
and 29.6% higher than it was in 1994 and 2007 respectively. This rapid population growth can be
seen either as an opportunity for growth or a threat to its development due to natural resources
degradation by expanding farmland to marginal areas. The gender ratio of the population is almost
balanced (49.59% female). There are more than 16 million households in Ethiopia, with an average
household size of five persons. Approximately 25.26% are female-headed households. About 80%
of the populations live in rural areas, and in 2017, the rural population reached 83.6 million —
meaning almost twice as many farmers in 2017 as in 1994. The population dynamics show a sharp
increase in population size after 1988 and a steady increase over the last two decades (Figure 17).

Table 11. Ethiopian population (1994, 2007, 2017)

Year Total population Rural population Urban population
1994 55,431,123 47,877,524 7,553599
2007 81,000,409 67,946,383 13,054,026
2017 104,957,000 83,568000 21,389,000

Figure 17. Population of Ethiopia (1960-2016)
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The age structure is characterised by a high number of children below the age of 15, constituting
nearly 40.6% of the total population. Nearly 3.5% is above the age of 64 (Figure 18). The youth
population (ages 15 to 29) is 29.7%, while the economically active population (ages 15 to 64) is
55.9%. According to UN data, the share of the working-age population started increasing in 2005.
Having been constant since 1985 at about 50-51%, the working age population increased to 52.3%
in 2010, 55.9% in 2016 with a projected peak of 67.5% in 2055. Ethiopia’s demographic transition is
taking place faster than in the rest of Africa owing to a more rapid decline in mortality. This growth
presents both opportunities and challenges over the coming decades (World Bank, 2016).

Figure 18. Distribution of population by age group (%)
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According to projections by the CSA (2016), Ethiopia’s population is expected to be around 143
million by 2037, which is 49% higher than current population. WDI (2017) estimates indicate the
country’s population will reach 191 million by 2050: 86% higher than the current population.
Based on these estimates, Ethiopia will have between 140 million people by 2037 and 190 million
by 2050. Ethiopian forests are already under threat, but this will lead to increased demands for
resources (fuelwood and food in particular) and will consequently accelerate deforestation and
forest degradation, impacting on the many free-of-charge goods and services such as fuelwood,
construction timber, food and fodder, available land for farming and housing, and drinking water.
Projections in the CRGE strategy indicate that without taking action to change the country’s
development path, 90,000 square kilometres (56% of total forest area) might be deforested
between 2010 and 2030. Over the same period, annual fuelwood consumption could rise by 65%.
Uncontrolled population growth would put undue pressures on all natural resources and would
undoubtedly have a serious impact on biodiversity.

Despite variations on population projections, it is clear that food demand both in volume and
composition is expected to be much higher in the near future than can be currently met by
the agricultural sector. The International Food Policy Research Institute’s (IFPRI) International
Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT)" (2015) projects that
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Ethiopia’s domestic demand for cereals in 2050 will be 2.62 times higher than in 2010 (Thomas,
2019). Population growth is estimated to be more than 2.5% per year and is directly driving and
exacerbating problems such as agricultural expansion and natural resource depletion (UNFCC,
2016; Franks et al., 2017). Business-as-usual food production usually practiced in developing
countries cannot meet this growing food demand while also conserving ecosystems unless
production-enhancing techniques are intensively applied.

By and large, population size, age composition and population density are the primary underlying
drivers for increased demand for food, agricultural land and fuelwood in Ethiopia. Increases

in household income have also influenced food demand. Concomitant with the increase in
population, a considerable increase in the quantity of food consumed associated with an

increase in household income has been observed in Ethiopia over the past decade. Hassen et al.
(2016) found that in 2011, the average Ethiopian household consumed 447 kilograms per adult
equivalent, corresponding to a 55% increase in the quantities of foods consumed in 1996 (288kg of
food per adult equivalent).

Although diets in Ethiopia are generally characterised as being monotonous (Headey, 2014), this
seems to be slowly changing. More diverse consumption expenditure has been observed over
recent decades. Food consumption patterns vary and different regions have preferences for
different cereal crops. A study by Berhane et al. (2011) reported increasing demand for processed
cereals and wheat, due largely to the preferences of an increasing urban population. Thus, shifts
in dietary consumption patterns will also be the main driver for demand for agricultural land in
the future. Increased urbanisation will also influence the demand for different food types. While
urbanisation rates have been low in Ethiopia, recent urbanisation rates have been high (Schmidt
and Kedir, 2009) and these rates are expected to remain high in the future, with 30% of Ethiopia’s
population expected to be living in cities by 2028 (World Bank, 2015). People in cities are shown to
have different diets than rural populations. Increasing urbanisation, therefore, will have important
implications for food systems.

4.3 Cultural and religious drivers

Indigenous cultural beliefs and practices play a significant role in the conservation of forests.
People believe that forests are sacred resources associated with spiritual realities and
interconnected with humans and nature. But there are few studies on the impact of cultural and
religious factors on agriculture and ecosystems in the Ethiopian context. However, management
and use of forest resources have traditionally been tied to the local community’s religious beliefs
and social systems in different parts of Ethiopia. For example, in the southwest, the Shekacho
people have developed traditional management practices based on religious taboos and customary
tenure rights that have sustained the Sheka Forest for centuries, known as the last Indigenous
forest in Ethiopia. According to local tradition, it is forbidden to log forested areas around
wetlands and river corridors, in addition to old growth and specific species of trees. Many of these
traditional practices are based on taboo, as well as a belief that such trees are essential to the
public and the common good. The clan and ritual leader, the gepitato, is at the heart of the land
tenure and forest-management system, as his permission is required before anyone may clear the
forest or acquire farming land. According to religious beliefs, settlement or clearing for agricultural
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activities is never allowed on land that is in contact with forest areas, cultural places, wetlands and
headwaters (the source of a stream or river).

Similarly, the Indigenous Kafecho people in southwestern Ethiopia, have also ritual practices called
Qoollee deejjoo. It is a thanksgiving sacrifice ceremony to the forest spirit (Qoolloo). The ritual
ceremony, which is performed in the forested landscape, is a symbolic reminder to worshippers
that their survival depends on the forest. It recognises and honours the ethics and taboos of the
forested landscape. The ritual has been institutionalised with its customary laws, values, ritual
taboos and conventions within the community. The rules of such rituals are powerful tools for
sustainable forest management, including crop fertility, livestock production, social cohesion and
conflict resolution (Woldemariam, 2017). Furthermore, ‘church forests’ were highly revered in
Ethiopia because they were considered the homes of the gods. Indiscriminate felling or other
anthropogenic activities that affected church forests were considered taboo and forbidden. In
effect, church forest resources were successfully conserved.

There are also work taboos in rural Ethiopia whereby individuals are not allowed to work on
specific days (locally called Be’al or holy days). The majority of agricultural households have at least
two days per week when they are not allowed to work on their farm due to religious norms. These
habits, customs and norms have important consequences on the wellbeing of households and the
management of their farms and natural resources. Religious and cultural factors have contributed
in the making of Ethiopian peasantry poor.

Cultures and societies and the type of contact individuals have with one another influence

food choices. The food practices of humans are determined by values, attitudes, beliefs and
environmental and religious circumstances — all of which are the products of tradition, culture and
contacts (Onuorah & Ayo, 2003). A review of literature shows that culture, religion and traditional
knowledge affect food and nutrition security by shaping a community’s diet, food preferences,
intra-household food distribution patterns, food processing and preparation techniques. In
different parts of Ethiopia, food taboos or the restriction of specific foods as a result of social or
religious customs are common. However, studies on the impact of cultural and religious factors on
agriculture or food systems are generally lacking in the Ethiopian context.

4.4 Physical drivers

4.4.1 The impacts of climate change and variability

Future climate variability and change may accelerate already high levels of land degradation,
deforestation and forest degradation, loss of biodiversity, desertification, and water and air
pollution. There is increasing evidence that the African continent, which depends mainly on
agriculture, is expected to suffer the most from the negative impacts of climate change and
variability. This will be a key challenge for future development, particularly for the drier regions
(Hug et al., 2004; Adger et al., 2007). Furthermore, it is one of the key environmental drivers
impacting agriculture and ecosystems. Despite the emerging threat of climate change and
variability, agriculture remains the crucial mainstay of local livelihoods for most rural communities
in developing countries in general and for Ethiopia in particular. Agriculture is facing serious
challenges caused by climate change-induced natural and man-made disasters.
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Drought remains the country’s major hazard, followed by floods. The country’s vulnerability to
natural hazards is due to a number of factors including dependence on rainfed agriculture, land
degradation and weak institutions. Ethiopia has a long history of recurring droughts, which, since
the 1970s, have increased in magnitude, frequency and intensity. Crop production in Ethiopia is
affected by the failure of rains or occurrence of successive dry spells during the growing season.
Food shortages resulting from adverse weather conditions are not new in Ethiopia. The 2002—-2003
drought led to a 4% decline in GDP and a 12% reduction in agricultural output.

Ethiopia, due to its geographical location and topography, and in combination with low adaptive
capacity, is highly vulnerable to the impacts of climate change. The degree of vulnerability

varies between different regions based on wealth, technology, availability of infrastructure and
institutions, potential for irrigation and literacy rates. A study by Deressa et al. (2008) on Ethiopian
farmer’s vulnerability to climate change indicates that the relatively least-developed, semiarid and
arid regions — Afar and Somali — are highly vulnerable. The Oromia region (characterised both

by areas of good agricultural production in the highlands and midlands and by recurrent droughts,
especially in the lowlands) is also vulnerable. The Tigray region, which is characterised by recurrent
drought, is also vulnerable to negative impacts of climate change in comparison with other regions.

Rainfall, which is the main climatic factor, is distributed very unevenly in Ethiopia. Many parts

of Ethiopia experience high inter-annual and intra-seasonal rainfall variability. The climate is
characterised by large spatial variations in rainfall ranging from more than 2000 millimetres in
some areas in the southwest to less than 250mm in the southeast and the Afar lowlands in the
northeast. Rainfall variability is high over the eastern half of the country compared to the western
half. Though the average rainfall shows a decreasing trend on an annual timescale for the whole
country, the trend varies from region to region and from season to season (Figure 19). Some
studies have identified downward trends in parts of the country, however, reviews of recent
literature show that the situation is non-uniform and is highly sensitive to which region/period of
time is used for analysis (Woldeamlak & Conway, 2007; MEFCC, 2017).

Figure 19. Mean annual rainfall in Ethiopia (1980-2016)
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Adapted from: Abebe, G (2017) Long-term climate data description in Ethiopia. Data in Brief 14: 371-392

Ethiopia’s average temperature is mild for its tropical latitude because of topography, with
considerable variation over the country based on altitude. Warming has occurred across much of
Ethiopia, particularly since the 1970s, at a variable rate but broadly consistent with wider African
and global trends (Conway et al., 2004; Conway & Schipper, 2011). The historic mean annual
temperature distribution over the country varies between 15° Celsius and 20°C in the highlands,
while the low-lying regions experience a range of temperature between 25°C and 30°C (MEFCC,
2017) (Figure 20). Over recent decades, the temperature in Ethiopia increased at about 0.2°C

per decade. The increase in minimum temperatures is more pronounced with roughly 0.4°C per
decade. Temperature anomalies over agricultural cropped areas continued to be higher than the
long-term mean throughout 2011-2016, leading to more frequent extremely hot conditions in the
last five years (FAO et al., 2018). According to the report, Ethiopia has experienced three or more
years where maximum daily temperatures were much more frequently extreme.

Figure 20. Mean annual surface temperature in °C

Source: Data from: Abebe, G (2017) Long-term climate data description in Ethiopia. Data in Brief 14: 371-392

Most of the global climate models project an increase in precipitation in both the dry and wet
seasons in Ethiopia. Studies with more detailed regional climate models, however, indicate that
the direction of the expected precipitation change is uncertain. The temperature will very likely
continue to increase for the next few decades with the rate of change as observed. The impacts of
the ongoing and projected climate change and variability are widespread in both socioeconomic
and natural systems. It is predicted that changes in climate will lead to recurrent droughts and
heavy rainfall in different parts of Ethiopia, reducing the amount of land that can be used for
agriculture and decreasing crop productivity.

According the World Bank (2015), by 2050, climate change could reduce Ethiopian GDP by 8-10%.
The climate resilience strategy for agriculture and forestry indicates that, under some extreme
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scenarios, the impact of climate change on all sectors could cause a 10% or more reduction in GDP
by 2050 (FDRE, 2015b). Floods also cause damage to land and agriculture. Climate change impacts
are likely to be felt most by the rural poor and particularly women. In order to offset the negative
impacts of climate change and to fulfil demands for food, farmers are likely to expand their
farmlands to areas they believe are relatively more fertile than their previous farms (Franks et al.,
2017). Moving or expanding farms to new areas will affect the natural resources (forest cover and
biodiversity), which in turn affects the overall ecosystem.

Climate change will also impact ecosystems and biodiversity. For example, climate change and
human drivers such as forest fires threaten forest ecosystems. Increased heavy rainfall as a
result of climate change can cause soil erosion, crop damage and waterlogging, which makes the
land difficult or impossible to cultivate for agriculture. It is estimated that Ethiopia loses more
than 1.5 billion tonnes of fertile soil each year through heavy rain and flooding. Furthermore,
climate change is also expected to affect biodiversity significantly. A large number of plant and
animal species are threatened by extinction, as climate conditions are changing too quickly for
them to adapt. In Ethiopia, the unique environments that support already-endangered species
are becoming less hospitable as climate change is causing longer dry periods and shrinking the
available water resources.

4.4.2 The need for climate-smart strategies

For poor countries like Ethiopia, climate change poses a greater challenge as mitigation and
adaptation strategies will need to be coherent with the need to foster economic growth and
improve the livelihoods of citizens. In Ethiopia, the agricultural sector (including forestry) is
currently responsible for an estimated 85% of greenhouse gas (GHG) emissions (FDRE, 2011) and
is also a key driver of deforestation. At the same time, climate change will have significant negative
impacts on many agricultural communities, particularly smallholders and poor farmers who have
limited capacity to adapt to adverse shocks (Howden et al., 2007). Thus, both mitigation efforts

to reduce GHG emissions and adaptation measures to maintain sustainable production are of
global significance.

With the overall vision of sustaining current fast economic growth while increasing resilience

and keeping GHG emissions low, the Government of Ethiopia has designed its Climate-Resilient
Green Economy (CRGE) strategy. The CRGE strategy sets a target of making Ethiopia a middle-
income country by the year 2025 while keeping the amount of GHG emissions at the current level
of 150 Mt CO,e (FDRE, 2011). This is an ambitious target in comparison to the 400 MT CO,e GHG
emissions that would result if the country chooses to take the alternative pathway of conventional
development. The GTP also lays out the basis for building this economy. The GTP addresses climate
change as a crosscutting issue under the strategic priority of “environment and climate change”. It
outlines its CRGE as one of the key policies for developing long-term sustainability in the context
of climate change and emphasises the need to implement climate-resilient strategies as a way to
address development losses caused by climate change (MoFED, 2010).

One of the pillars for the CRGE strategy in the agricultural sector is the adoption and diffusion

of various climate-smart strategies for improving crop and livestock production for higher food
security and farmer income while reducing emissions (FDRE, 2011). Accordingly, the CRGE strategy
for the agricultural sector has identified about 41 promising climate change adaptation options to
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support both crop and livestock farming systems and build resilience against the risks of current
climate variability and future climate change. The key aim of supporting smallholder farmers to
adopt climate-smart agriculture’ practices is to provide an opportunity to enhance productivity,
and improve the resilience of smallholder systems to extreme weather events. Climate-smart
agriculture can also sequester carbon in trees and soils providing climate change mitigation
co-benefits and enhancing development/rehabilitation of the natural resource base and more
sustainable and efficient use of natural resources.

Under climate change, increasing and sustaining food production is a scientific and policy
challenge. There is lack of information on factors that hinder or promote adoption of multiple
climate-smart practices and on the synergies among such practices in increasing household
resilience by improving agricultural income. Teklewold et al. (2017) revealed that a farm with a
combination of climate-smart practices will have a relative advantage in the future in a warmer
and moisture-stressed climate, which will encourage more farmers to adopt risk-increasing
inputs (such as fertiliser and modern seeds) in combination with risk-decreasing inputs (such as
agricultural water management practices). Hence, a package approach rather than a piecemeal
approach is needed to maximise the synergies implicit in various climate-smart practices. This
implies policymakers should focus their strategies on promoting the application of combinations
of climate-smart practices rather than the adoption of a practice in isolation to earn higher farm
incomes. The other important issue is providing farmers with better rainfall information/forecasts
in terms of amount, timing and distribution targeted with reference to the agroecological settings
of their farm plots.

4.5 Science and technology drivers

The Ethiopian government has put agriculture at the heart of its policies to generate economic
growth and development. To achieve this objective, its Agricultural Development-Led
Industrialisation (ADLI) development strategy was launched in 1992—-1993. The strategy is based on
agriculture as the primary stimulus to generate increased output, employment and income, using
land management, on-farm, technology (such as chemical fertilisers, soil and water conservation),
improved seed, extension services, and credit facilities.

4.5.1 The impacts of agricultural inputs

Objective evidence on the impacts of agricultural technologies and practices on ecosystem services
is lacking in the Ethiopian context. The adoption of improved farm inputs (such as seeds, herbicide,
pesticides and fertilisers) affects poverty and economic growth in different ways. Improved inputs
can increase productivity and income. However, their increased use may negatively impact on
ecosystem services such as such as soil fertility, water, biodiversity, air quality and climate.

The use of agricultural technology in Ethiopia is trivial compared to other developing countries.
For instance, supplementing agricultural systems with inorganic fertiliser has allowed Ethiopian
farmers to increase area yields dramatically in recent decades. However, due to inefficiencies in

Climate-smart agriculture is composed of the following pillars — sustainably increasing agricultural productivity and incomes;
adapting and building resilience to climate change; reducing and/or removing greenhouse gas (GHG) emissions, where possible, and
enhancing sustainable and efficient use of natural resources.
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fertiliser application and crop uptake, increases in fertiliser use have impacted soil fertility and
GHG emissions. Nitrate leaching and ammonium-based fertilisers contribute to soil acidification,
while the inefficient use of fertiliser is also a major source of nitrous oxide (N,O). N,O emissions
have contributed to GHG emissions. Furthermore, the effects of the unbalanced use of fertiliser on
soil fertility (the gap between recommended dose and type of fertiliser and its actual use in fields)
has become evident in recent years, especially the use of urea. As a result, declining soil fertility is
significant in Ethiopia (IFDC, 2015).

Cognisant of this problem, the Ethiopian government is addressing soil depletion caused primarily
by intensive cropping and overgrazing with the end goal of sustainably increasing productivity. The
Fertiliser Blending Programme was launched in 2013 to oversee the establishment of four high-
capacity blending facilities. In addition, the Integrated Soil Fertility Management (ISFM) project and
the Ethiopian Soil Information System (EthioSIS) are designed to map and assess the soil nutrient
needs of each area, aiding the creation of optimal fertiliser blends and informing application rates.

The Ethiopian government is also promoting improved seed varieties. The adoption of high-
yielding wheat and maize varieties has been extensive in Ethiopia. Environmental concerns around
improved seeds relate to their high-input requirements such as increased fertiliser and pesticide,
which may negatively impact soil conditions and biodiversity, and threaten genetic diversity, as
modern crop varieties frequently displace many local varieties. Furthermore, Ethiopian farmers
have increasingly used chemical pesticides to limit crop losses from pests, diseases and weeds,
which then leach into soil and water, affecting biodiversity.

Changes in agricultural technologies have different socioeconomic impacts. For instance, the Green
Revolution in the 1950s and 1960s promoted the use of high-yielding crop varieties and fertiliser
to increase food production by boosting a handful of crop species — particularly rice, wheat and
maize (Gémez et al., 2013). However, although this increased food availability, it did not necessarily
translate into enhanced nutrition for the poor (Beuchelt & Badstue, 2013). The Green Revolution
and other past interventions have had profound effects on human health in terms of micronutrient
deficiencies known as the ‘hidden hunger’ — a trend towards a simplification of diets and
accompanying nutritional degradation (Fanzo et al., 2013).

The use of agrochemicals, including pesticides, herbicides and fungicides were the driving forces
behind the Green Revolution era. These agricultural inputs increase crop production and yields and
help manage pest and weeds — but at the expense of the natural environment and human health
(Van Hoi et al., 2009; 2013). Aside from nutrient deficiencies, farmers in developing countries —
and especially smallholders — who use pesticides are at a high risk of exposure to toxic chemicals
due to mismanagement (Ngowi et al., 2007; Williamson et al., 2008). Several studies highlight
these issues in Ethiopia. Belay et al. (2015) reported that smallholder vegetable farmers in the
Central Rift Valley of Ethiopia are exposed to pesticide hazards due to unsafe storage facilities, the
lack of protective equipment when applying pesticides, and unsafe disposal of containers. Begna
(2015) found a dramatic decline in the honeybee colony and honey yield mainly attributed to the
indiscriminate application of pesticides in three districts of Amhara, causing the destruction of
22,987 honeybee colonies and incurring an economic loss amounting to US$819,291.37 (ibid).

See
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Finally, Ethiopia’s agriculture is highly dominated by farming practices that rely on animal traction.
This is less productive and more labour intensive compared to mechanisation. This has an impact
on welfare, especially for women, whose labour demands include land preparation, post-harvest
management and transfer of agricultural produce, fetching water, and childcare (van Eredewijk

& Danielsen, 2015). As a result, women have a higher workload, which prohibits them from
pursuing other home-based activities such as childcare or earning an additional income from off-
farm labour.

4.5.2 Information and communication technologies

The Ethiopian government aims to strengthen information dissemination to smallholder farmers
through the use of information and communication technologies (ICTs). In 2014, the Agricultural
Transformation Agency (ATA), in collaboration with MoANR and the Ethiopian Institute of
Agricultural Research, launched an interactive voice response/short-messaging service (IVR/

SMS) platform in 21 pilot woredas in four regional states of Ethiopia (Oromia, Amhara, Tigray and
SNNPR). The platform was then expanded to all woredas across the country five months after

the pilot phase. The objective is to develop and deliver information via the IVR/SMS platform
across Ethiopia to farmers, development agents and agricultural officers on key staple crops,
household irrigation, and other crops such as cotton, with the capacity to expand the service to
include information on other essential MoANR priorities in the future. The project aims to provide
smallholder farmers real-time and immediate access to pertinent agronomic information to help
them make better-informed decisions, share information on best practice and create a framework
for knowledge sharing among farmers, experts and other stakeholders implementing farmer-
targeted interventions. The IVR/SMS approach will complement extension services by sharing
information and knowledge, and enhancing skills development in the adoption of improved
agricultural technologies. It will also facilitate linkages with other institutional support services
(such as input supply, output marketing and credit).

4.5.3 The impacts of Ethiopia’s Agricultural Growth Programme

The Ethiopian government introduced the AGP with the objective of improving agricultural
productivity and enhancing the production efficiency of smallholder farmers. Despite potential
positive impacts, there are also potentially some negative socioeconomic impacts. Most of the sub-
projects planned under the AGP Il will vary in a scale. Sub-projects include SSI and micro-irrigation,
rural road construction, building and managing new market centres, watershed management and
introducing improved agricultural technologies. However, without appropriate planning and design
or local environmental impact assessments, these sub-projects may have localised, site-specific
and perhaps reversible environmental impacts. For example:

Agricultural intensification as a result of irrigation may introduce new and invasive species,
Infrastructure sub-projects may increase land degradation if not properly managed,

Land acquisition may lead to property losses,

Implementing SSIs may lead to water-user conflict between upstream and downstream
communities,

Intensive agricultural practices may increase the use of agrochemicals,

Rehabilitation of degraded areas may limit community access to some natural resources,
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The use of hazardous laboratory chemicals in animal health services and soil testing laboratories
may cause environmental pollution and pose a risk to human health,

Increased salinity of soil in irrigated agriculture due to inefficient water application methods,

Introduction of exotic livestock species may reduce livestock diversity and introduce new
diseases, and

Poorly planned watershed management sub-projects may result in the introduction of
invasive species.

4.6 Sociopolitical drivers

4.6.1 The impacts of agricultural policies and institutions

Ethiopia’s ADLI strategy builds on the development theories of the 1960s, where smallholder

agriculture must be developed first to facilitate demand for industrial commodities and inputs.
ADLI is defined as the ‘development strategy which aims to achieve initial industrialisation through
robust agricultural growth and close linkage between the agricultural and industrial sector’.

Since the late 2000s, ADLI has been gradually complemented by efforts to support a process of
structural transformation. GTP | increasingly promoted light manufacturing in key sectors where
the country has a perceived comparative advantage (such as clothing, leather, agribusiness,
cement and metal). This was supported by a two-pronged industrial policy: cross-cutting
sectoral support (in the form of tax incentives and preferential access to land, credit and foreign
exchange) and a reliance on industrial parks as a tool to attract foreign direct investment (FDI).
Where progress in GTP | had been modest, GTP 1l (2015-2020) put an even stronger emphasis
on structural transformation, industrialisation, urbanisation and export promotion. GTP Il has
an ambitious strategy for Ethiopia to reach middle-income status by 2025 through inclusive and
sustainable growth. A critical theme in the GTP Il is the CRGE strategy initiative launched in 2011.
Its objectives include orienting economic development to improve resilience to climate risks and
lower GHG emissions.

By and large, these key government policies and strategies shape agricultural systems in the
country. In Ethiopia, the government is the key actor, with policies acting as a dynamic driver to
establish developmentalism and invite the assistance of donors and international organisations,
and donor assistance must align closely to the development strategy. The federal institutions
responsible for managing and implementing the government’s agricultural and environmental
policies and its supporting strategies include MoANR, the Ministry of Environment, Forest

and Climate Change (MEFCC), the Ethiopian Investment Commission and the Ethiopian
Biodiversity Institute.

In terms of implementation, government effectiveness is strong in Ethiopia. Howeuver, it is less
effective at fetching objective evidences to inform policy choices or conduct private-sector
consultations (World Bank, 2016). Weak enforcement of laws and regulations is a key bottleneck
and is one of the main challenges in the development of the forest sector. Moreover, rules and
regulations differ at regional and federal levels, which challenges the consistent implementation of
forest laws. These inconsistencies have created huge legal barriers for forest-sector development.
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Law enforcement agencies are hindered by the lack directives or guidance for implementing laws
and regulations.

4.6.2 The impacts of agricultural research and extension services

Ethiopia’s rural development policy prioritises the transformation of smallholder subsistence
agriculture to market-orientated production. The government is investing heavily in agriculture
with a focus on public extension services by deploying considerable human and financial resources.
For instance, the Ethiopian government has allocated more than 16% of its annual budget to
agricultural development and attained an annual mean agricultural growth rate of more than 8%
for the last eight years. This is significantly higher than the agreement among Comprehensive
Africa Agriculture Development Programme (CAADP) member countries to allocate 10% of their
national budgets to agricultural development and to attain a mean annual agricultural growth rate
of 6% (NEPAD, 2009).

Under Ethiopia’s current ADLI strategy, the extension system remains a critical tool. The
government firmly believes that an effective and efficient extension system must play an important
role in bringing about agricultural growth and transformation by facilitating the adoption and
utilisation of yield- and quality-improving agricultural technologies. Over the years, a number

of reforms have been made to address gaps in the various systems adopted. In 1993, the SG-
2000 project — an initiative of the Sasakawa Africa Association (SAA) — began demonstrating
agricultural technologies within the country. The approach was later used as a basis for the
current extension package services. The demonstration conducted by SG-2000 clearly showed
great success and captured the attention of top-level officials and development practitioners,
encouraging them to replicate the experience of SG-2000 nationwide. In line with this, in 1995
the government designed and implemented a participatory demonstration and training extension
system (PADETES). Its main objective was to improve participation of smallholder farmers and
demonstrate improved agricultural technologies for improved productivity, incomes and rural
livelihoods.

Ethiopia has recently developed and deployed a participatory extension system (PES), a modified
version of PADETES, although the approach is not yet fully implemented nationwide. PES was
started in 2010, following the commencement of GTP |, as a means of strengthening participatory
extension services. Ethiopia’s extension system has great potential to help farmers throughout

the country. With approximately 21 development agents per 10,000 farmers, and even more in
high-potential areas, Ethiopia has one of the densest agricultural extension systems in the world
(EATA, 2014). The approach organises farmers into development groups and social networks
(development groups with 25-30 members on average and ‘one-in-five’ groups consisting of one
model farmer as a leader and five farmers as followers) and farmer training centres (FTCs). The
FTC-based agricultural extension approach coupled with farmer groups provides an entry point

for providing bottom-up grassroots extension services. Assisted by development agents, FTCs and
farmer groups are expected to provide a wide range of agricultural extension services to farmers in
their vicinities such as farmer training, demonstrating improved farming techniques, and providing
market information and advisory services. Currently, the government has established close to
11,000 FTCs and 25 agricultural technical vocational education and training programmes (ATVETs)
to train development agents in different areas of specialisation.
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However, despite efforts to make the extension system more effective and efficient, it is not
producing the desired results. Many yield- and quality-improving technologies have been
generated, but they are not reaching smallholder farmers. Equally, the agricultural sector is not
reaching its full potential in terms of attaining food self-sufficiency and reducing poverty. On
reason for this has been poor implementation and insufficient strategic interventions to overcome
system-wide bottlenecks. The government’s new national strategy for Ethiopia’s agricultural
extension systems aims to overcome these issues (EATA, 2014).

In addition, the government has also established a National Agricultural Research System (NARS).
It consists of eight public research institutions: the Ethiopian Institute of Agricultural Research
(EIAR), seven regional research institutes, and 69 research centres under respective jurisdictions.
NARS plays a fundamental role in agriculture by generating, adapting and adopting improved
technologies, and disseminating information and knowledge to farmers. For instance, the EIAR is
organised into four main work processes covering crops, livestock, soil and water, and agricultural
mechanisation. Its agricultural economics, extension and gender directorate generates research
information on policy-related issues. The research strategies are to adapt technologies from
abroad to the Ethiopian agriculture context and generate new technologies through research
locally. The research is undertaken in different agroecological areas and farming systems to address
specific needs farmers.

The research agenda is in line with the government’s policy priorities. It aims to develop market-
competitive agricultural technologies that will contribute to increased productivity, better
nutrition, food security, economic development and conservation. Another objective is to
demonstrate, popularise, catalyse, scale-up and scale-out improved technologies by establishing
effective partnerships with stakeholders and build research-extension-farmer linkages with FTCs,
agroprocessers, CGIAR agricultural research centres, NGOs and others.

4.6.3 The impacts of Ethiopia’s land tenure system

In Ethiopia, land is the principal resource. Important provision about property rights in the
Constitution (sub-Article 7) says that “Every Ethiopian shall have the full right to the immovable
property he builds and to the permanent improvements he brings about on the land by his labor
or capital. This right shall include the right to alienate, to bequeath, and, where the right of use
expires, to remove his property, transfer his title, or claim compensation for it”. The people are not
therefore entitled to sell or use land as a means of exchange.

The Constitution states (Article 51) that the federal government shall enact laws for the utilisation
and conservation of land and other natural resources. Article 52 also states that regional
governments have the duty to administer land and other natural resources according to federal
laws. The Rural Land Administration Proclamation No 89/1997 law vested regional governments
with the power to administrate land (defined as “the assignment of holding rights and the
execution of distribution of holdings” (Article 2, sub-Article 6) (Adal, 2002). Holding rights were
also defined as “the right any peasant shall have to use rural land for agricultural purposes as well
as to lease and, while the right remains in effect, bequeath it to his family member; and includes
the right to acquire property thereon, by his labor or capital, and to sell, exchange and bequeath
same” (Article 2, sub-Article 3). Federal land administration and land-use proclamations provide
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unlimited periods of use rights to farmers, pastoralists and semi-pastoralists, and they give the
power to regions to enact their own proclamations with regard to federal proclamations.

In 2005, the federal government issued a revised proclamation, the Rural Land Administration
and Land Use Proclamation No 456/2005. The proclamation emphasised the importance of

land measurement, registration and certification of those holding rights, but the rights remain
restricted. Following the issuance of the 2005 proclamation, regional governments passed their
own respective rural land laws. Both the federal and regional proclamations give rights to rural
landholders to use rural lands for the purposes of agriculture and natural resource development
and to inherit, bequeath and lease the land. The proclamations impose obligations on landholders
to “properly manage” and use rural lands, farmlands and grazing lands.

Regarding forest ownership, the current forest proclamation recognises both state and private
forest ownership, although community ownership is treated as private ownership. However, forest-
resource use rights are still unclear. The proclamation affects forest-dependent communities and
local communities, whose livelihoods depend directly or indirectly on forest resources and who

are uncertain about their use rights over the forests in their localities. This has left the forests as
classic ‘open access’ resources where everybody has access and no proper control is exerted by
either formal or customary mechanisms. This has remained a disincentive to forest-dependent
communities to invest in forest management and development activities. However, a new forest-
management and land-use proclamation is being developed that will give MEFCC a mandate to
manage forest land (the 15.5% of the total land area currently designated as forest land).

In terms of land-use planning, land allocation has led to unguided and uncontrolled land use
without due consideration of the land’s best potential use or conserving and safeguarding the
environment (Gebeyehu et al., 2017). This has resulted in the use of prime agricultural land for
industry, construction and human settlements, and wetlands and reserve areas for agriculture
(Gebeyehu et al., 2017). Consequently, important wetland ecosystems, high-potential arable
lands, grasslands and forest areas have been converted to urban centres and industrial sites, with
undesirable environmental and social consequences. As a result, government officials now want to
develop a better understanding of the importance of land-use planning.

Recently, the Government of Ethiopia is developing a national land-use policy and integrated
land-use plan. This is now a top priority for the nation’s development agenda. The land-use plan
will have multifaceted benefits. It will facilitate coordination of the allocation of land to avoid or
minimise sectoral competition and conflict over land use, and create a system that regulates land
use in the country. It will align national, sectoral and regional demand for land and thereby protect
biodiversity and environmental hot spots.

Land use in Ethiopia can be categorised generally into agricultural land, permanent crops, forests
and other land, as shown in Table 12. Data from FAOSTAT shows that in 2012 the land-use estimate
in the country indicates that about 15.3% is arable land while the rest is covered by forest (12.4%),
permanent crops (1.1%) and other land use (71.1%).
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Table 12. Changes in land use (1900-2000 and 2000-2012)

Area (1,000 ha) Annual growth (%)
1900-2000 2000-2012 1900-2000 2000-2012
Land area 1,000,000 1,000,000 0 0
Arable land 9,956.13 12,766.82 0.00 3.44
Permanent crops 587.63 875.85 3.24 4.52
Forest 14,198.15 12,901.29 -0.99 -0.86

Source: FAOSTAT, Land Use.

4.6.4 Key policies for the protection of forests and other habitats in Ethiopia

Policies for protecting forest resources and biodiversity have undergone several changes. To reduce
the impact of deforestation and loss of biodiversity, both the federal and regional governments
have designed different policies, strategies, programmes and projects. Supported by various
donors, international agencies and NGOs, they have made large-scale investments in natural
resource management-related activities, such as soil conservation and land rehabilitation. The
rehabilitation of degraded lands, which started through food-for-work relief assistance, has
become a major component of both federal and regional approaches to mitigate the impact of
soil degradation, by focusing on building physical structures to control soil erosion, rehabilitate
degraded lands, improve soil and water conservation (for example by building terraces and dames,
cut-off drains and micro-basins), and implementing afforestation and revegetation of fragile and
hillside areas.

Among others, the Government of Ethiopia’s strategic initiatives to promote conservation
include ADLI, the Natural Resource Conservation Strategy of Ethiopia, and the Ethiopian Strategic
Investment Framework for Sustainable Land Management. Government initiatives have included:

Plan for Accelerated and Sustained Development to End Poverty (PASDEP): Between 2005
and 2010, PASDEP included plans to develop the agricultural sector and commercial farming
practices. The plan also promoted forest rehabilitation by setting a target to increase national
forest cover from 3.6% to 9% (FDRE, 2006).

Growth and Transformation Plan | 2010-2015 (GTP I): The successor to PASDEP, GTP |

aimed to transform Ethiopia into a middle-income country by 2025 through agricultural-led
industrialisation. GTP | aimed to double agricultural production to enhance food security at
family, regional and national levels by harmonising with the CRGE strategy to develop a green
economy. GTP | also had forest targets: increasing agroforestry coverage from 6.06 million
hectares to 16.21 million ha, increasing the area of protected forest land with management
plans from 0.07 million ha to 2.2 million ha, and also increasing the total forest area from 12
million to 18 million ha. The plan mainly concentrated on the degraded highland parts of the
country (MOFED, 2010).

Large-scale commercial farming: GTP | placed a great emphasis on the expansion of large-scale
commercial farming and agroindustries, which has had a significant impact on forest resources.
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Between 2012 and 2013, 3.31 million ha of land (much of it forested land) was identified and
transferred to the federal land bank for transfer to investors (Bekele et al., 2015). During the
first three years of the planning period for GTP |, a total of 473 thousand hectares of land was
reportedly transferred to investors (FDRE, 2014).

Growth and Transformation Plan 1l 2016—-2020 (GTP II): GTP Il aimed to “protect, restore

and promote sustainable use of terrestrial ecosystems by managing forests, combating
desertification, and halting and reversing land degradation and halt biodiversity loss”. GTP Il
aimed to increase forest coverage from 15.5% in 2014—-2015 to 20% in 2019-2020 and reduce
deforestation by half. Around 10.8 million hectares of land was planned to be rehabilitated,
increasing the total area of land rehabilitated to 22.5 million ha.

Climate-Resilient Green Economy strategy (CRGE): The CRGE launched in 2010 and emphasised
forest-sector development and conservation activities. Forestry is one of the key pillars of the
CRGE strategy. The CRGE aims to reverse the current deforestation and forest degradation
trends by tackling major drivers and also by protecting and increasing the economic and
ecosystem services that can be provided by the forest sector. These activities can be achieved
through effective implementation of agricultural intensification, the introduction of efficient
energy-use technologies, increasing afforestation and reforestation, improved forest
management and the rehabilitation of degraded lands. It also aims to reduce GHG emissions in
the agricultural sector while building resilience to climate change.

Ministry of Agriculture and Natural Resources (MoANR): A key objective of MOANR is to
reduce land degradation and improve productivity, and this is reflected in various sectoral
and national strategies, investment frameworks, plans and programmes. Ethiopia’s National
Action Programme of the United Nations Convention to Combat Desertification (UNCCD)
recognises “land degradation, soil erosion, deforestation, loss of biodiversity, desertification,
and recurrent drought” as priority issues for the country (see also Section 4.7.3). To this end,
the Ethiopian government, together with development partners, has implemented several
programmes at scale to boost agricultural productivity while protecting natural resources,
reducing vulnerability and increasing resilience. Activities include sustainable land management,
land tenure certification, safety nets and early warning systems, small-scale irrigation, and
extension services.

4.6.5 Key policies driving agricultural production systems

Both GTP | and GTPII focused on accelerating agricultural productivity through technology
adoption and increasing investment. GTP |l further aims to reduce degradation and enhance food
security by priotising high-value crops and livestock production. The 2010-2020 Agricultural Policy
Investment Framework (PIF) aims to align the nation’s agricultural sector investment priorities
with higher-level goals to transform the sector. The PIF articulates the strategic framework for

the sustainable growth of the agricultural sector by the provision of necessary inputs including
production-enhancing technologies and technical support via extension services. The PIF also
presents policy priorities including productivity increments and conservation activities.

These agricultural policies and strategies provide an overarching plan for economic development
on the basis of increased agricultural productivity which also increases employment, incomes, and
investable surplus production for the development of other sectors of the economy. As described
in Ethiopia’s agricultural PIF, the policy gives greater emphasis to food security and disaster risk
management practices.
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4.6.6 Governance and the devolution of power

For centuries, Ethiopia was governed by a highly centralised monarchy. In 1991, the National Peace
Conference in Addis Ababa paved the way for the installation of an elected government under a
pluralist political system. Key features of the newly constituted political system included an ethnic-
based political map and extensive devolution of power to regions. The 1995 Ethiopian Constitution
transformed Ethiopia into a federal system of government comprised of the federal state and

nine regional states, drawn along the lines of Ethiopia’s major language groups, with each having
legislative, executive and judicial powers. In addition, two cities (Dire Dawa and Addis Ababa) are
administered by the federal government.

The governance structures at the region level follow the same tripartite structure. The regional
governments are responsible for implementing economic and social development policies and

for maintaining public order. Ethiopia’s regional states have followed an asymmetric pace of
decentralisation with the four most populous regions (Amhara, Oromia, SNNPR and Tigray)
decentralising more rapidly than the other regions including devolution to woreda (district) level.
The governance structures at the woreda and the kebele (ward) level also follow the tripartite
structure. Almost all sector bureaus at regional levels are represented at woreda level. The
policies and work of the woreda and kebele administrations have a great impact on the welfare of
citizens and local communities as the different institutions are increasingly involved in community
development. With regard to the hierarchy between the federal and regional laws, federal laws are
generally considered to be a framework from which regional states derive their respective specific
laws.

4.7 International drivers: policies, institutions and treaties

The 1995 Constitution enshrines the country’s commitment to sustainable development,
environmental protection and also the social safety of its citizens and, to this end, Ethiopia has
ratified a number of international policies, institutions and treaties that influence agricultural
and environmental policies at national level in Ethiopia. Most importantly, Ethiopia is an active
participant in global climate change initiatives. These commitments are briefly summarised here.

4.7.1 Sustainable Development Goals

The Sustainable Development Goals (SDGs) are a set of 17 interlinked global goals and 169 targets
adopted by the United Nations and agreed by world leaders in 2015. The SDGs are designed to
end poverty, protect the planet and bring peace and prosperity to everyone. In Ethiopia SDGs
have played a significant role in pursuing Ethiopia’s renaissance journey: accelerating economic,
infrastructure and environmental development, and building democratic systems. The government
has aligned the SDG goals with its GTP Il national development priorities and also its long-term
national development plan (2015-2030), which is currently under preparation (FDRE, 2016).

4.7.2 United Nations Framework Convention for Climate Change (UNFCCC)

The UNFCCC is an international environmental convention negotiated at the 1992 United Nations
Conference on Environment and Development (UNCED — also known as the Earth Summit) in Rio
de Janeiro. The main objective is to “stabilize greenhouse gas concentrations in the atmosphere
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at a level that would prevent dangerous anthropogenic interference with the climate system”.
Ethiopia ratified the convention in 1994 and has actively participated in forest conservation
activities since then, through various REDD+ projects and voluntary carbon market schemes
(SESA 2017).

4.7.3 United Nations Convention to Combat Desertification (UNCCD)

Established in 1994 and ratified by Ethiopia in 1997, UNCCD aims to support arid and semi-arid
areas of the world by building national goals for pastoral and semi-pastoral communities (SESA,
2017). The UNCCD initiates the adoption and scaling up of sustainable forest-management
policies and practices to prevent soil erosion and flooding, to increase the resilience of nature,
and promote the sustainably use of biodiversity. UNCCD plays a significant role as a legally binding
instrument for conserving land and soil resources in dryland areas, tackling land degradation, and
promoting sustainable economic growth and poverty alleviation (Arbonaut, 2017).

4.7.4 United Nations Convention on Biological Diversity

The United Nations Convention on Biological Diversity (CBD) aims to conserve and promote the
sustainable use of biological diversity and the equitable sharing and appropriate use of genetic
resources globally. Ethiopia ratified the convention in 1994. Its biodiversity conservation activities
under the CBD also tie in with REDD+ strategies and forest-sector conservation and development
(SESA 2017). The Government of Ethiopia has also ratified other related international and regional
treaties, including the International Treaty on Plant Genetic Resources for Food and Agriculture
(ITPGRFA), the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), the African-Eurasian Migratory Waterbird Agreement (AEWA) and the Nagoya Protocol

(in 2012).

4.7.5 Agenda 2063 of the African Union

Agenda 2063 was launched in 2014 and is Africa’s blueprint for transforming Africa and provides a
strategic framework for inclusive and sustainable development across the continent. Agenda 2063
aims to modernise and increase productivity using science, technology, innovation and Indigenous
knowledge. It also aims to modernise African agriculture and agrobusiness through scaled-up value
addition and productivity by 2025. The strategy also addresses climate change and environmental
issues through the Climate Action in Africa programme. Ethiopia has been actively involved from
the beginning and the African Union secretariat has its headquarters in Addis Ababa.

4.7.6 New York Declaration on Forests

In September 2014, Ethiopia declared its support for the New York Declaration on Forests and the
Bonn Challenge (a global goal to bring 150 million hectares of degraded and deforested landscapes
into restoration by 2020 and 350 million ha by 2030) by pledging to restore 15 million ha of
degraded and deforested lands (nearly a seventh of the country’s total area) by 2025. This would
achieve the CRGE goal of annual emission mitigation of 130 Mt CO,e from forestry. The National
Potential and Priority Maps for Tree-Based Landscape Restoration in Ethiopia, a collaborative
project between the MEFCC and the World Resources Institute, assessed and mapped tree-based
restoration potential at the national level. The study identified ten forest landscape restoration
options, using eight prioritisation criteria, and categorised the options by their level of urgency.
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Priority 1 calls for a very urgent response for 11 million ha; Priority 2 for an urgent response for 18
million ha; and Priority 3 a moderately urgent response for 25 million ha.

4.8 Agriculture, forestry and biodiversity goals: tackling the
disconnects

The Government of Ethiopia has set different goals and targets for agriculture, forestry and
biodiversity in its main policies and supporting documents, which are outlined in sections 4.8.1 to
4.8.3. In Section 4.8.4, we then discuss the disconnects between these different sectoral policies
and strategies and the key challenges that need to be addressed.

4.8.1 Agriculture

Under GTP Il, agriculture is defined as the main driver of “rapid and inclusive economic growth
and development”. According to Ethiopia’s CRGE, agricultural land will need to expand by 3.9%
per year, on top of continued yield increases, in order to achieve the growth targets set for the
agriculture sector by 2030. Under a business-as-usual scenario, 55% of this agricultural land
expansion (550,000 hectares per year) could be at the expense of forests, down from 69% in 2011.
Technological interventions in the agriculture sector are at the forefront of actions to achieve

the CRGE and GTP Il objectives of enhancing agricultural productivity and reducing the pressure
on forests. The government is also adopting sustainable land management and climate-smart
agricultural practices to increase rural incomes, boost food and nutrition security, and reduce crop
failure and agrochemical use (especially nitrogen-based fertilisers, pesticides and herbicides).

By 2020, GTP Il aimed to:
Strengthen Ethiopia’s capacity to maintain food self-sufficiency by increasing cereal productivity
by 47%,

Reduce carbon emissions in the sector by 25.97 million metric tonnes (with an additional 51.93
million tonnes by 2030) through the use of low-emission inputs and by expanding small-scale
irrigation,

Industrialise agricultural production and increase agricultural productivity by 44%, and

Reduce the share of employment held by the sector by 7.5% (from 75% to 67.5%).
Key agriculture targets for GTP Il included:

Maintain at least 8% total agricultural production growth,
Increase production of major food crops from 270.08 to 406.32 million quintals,
Increase productivity of major food crops from 16 quintals per hectare to 23 quintals/ha,

Increase the average productivity of stalk cereals by 47.03% from 29 quintals/ha in 2015 to
42.64 quintals/ha by 2020, which would increase the total volume of produce from 115 million
quintals to 171.78 million quintals,

Increase the average productivity of pulse crops by 53.48% from 17.2 quintals/ha in 2015 to
26.4 quintals/ha by 2020, which would increase the total volume of produce from 26.4 million
quintals to 38.75 million quintals,

For coffee, increase total production from 419,980 tonnes to 1,045,040 tonnes,
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Increase the area of land covered by existing horticulture farms from 1,565.1 hectares to
2,466.4 ha and up to 600 ha to new horticulture farms, and

Transfer new agricultural land to investors (commercial agriculture) and increase land for
commercial agriculture from 2.4 million hectares to 3.1 million ha by 2020.

4.8.2 Forestry

The Government of Ethiopia has made far-reaching commitments to develop the forest sector,
devolve its management, and increase forest cover. GTP Il set out to:

Increase forest cover from the current 15% to 20% (from about 16.67 million to 22.09 million
hectares): of this forest cover, about 16 million ha is natural forest, of which 19% (or 3% of total
land area) is high forest and the remainder is plantation.

Double the contribution of the forest sector to GDP from 4% to 8%: this also contributes
towards improved ecosystem services.

Increase rehabilitated degraded areas from the current 11.7 million hectares to 22.5 million ha
and increase watershed management from the current 12.2 million ha to 41.4 million ha.

In the longer term, the government is targeting 22 million hectares for broader landscape
restoration by 2030, in line with the CRGE ambitions: afforestation on two million ha,
reforestation on one million ha, and improved forest management of two million ha of high
forests and two million ha of woodlands, to be achieved by 2030.

The CRGE also aims to reforest three million hectares with plantations and, as part of the Bonn
Challenge, restore 15 million ha of degraded land by 2030 through reforestation and forest
restoration, including agroforestry.

For MoANR, a key objective is to reduce land degradation and improve the productivity of natural
resources. Ethiopia’s National Action Programme under the UNCCD recognises “land degradation,
soil erosion, deforestation, loss of biodiversity, desertification, and recurrent drought” as priority
issues. Working with development partners, MoANR has implemented several programmes at
scale to boost agricultural productivity while protecting natural resources, reducing vulnerability
and increasing resilience. These activities include sustainable land management, land tenure
certification, safety nets and early warning systems, small-scale irrigation schemes and

extension services.

For the CRGE strategy, REDD+ is one of its four fast-track initiatives as increases in forest
investment (notably through REDD+) present good opportunities for forest conservation. In
addition to activities to reduce pressure on forests, the strategy also prioritises activities to
reduce demand for biomass fuel (firewood and charcoal) by promoting the use of cleaner
cooking technologies. Other initiatives include reducing soil-based GHG emissions by intensifying
agriculture, improving inputs and residue management, and creating new agricultural land in
degraded areas through irrigation. The CRGE also aims to increase the total industrial timber
supply for market from 263,959 tonnes (of which 57,815 is imported) to 700,000 tonnes.

4.8.3 Biodiversity

Protecting biodiversity is high on the federal government’s policy agenda. Ethiopia’s first National
Biodiversity Strategy and Action Plan (NBSAP) (2005-2010), aimed to guide national efforts in
conservation, sustainable utilisation and fair access to natural resources (through benefit sharing).
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The second NBSAP (2015-2020) included national targets for determining the spatial priorities to
establish and safeguard protected areas, reduce agricultural expansion, increase forest cover and
manage wetlands with the following four strategic objectives:

Effective management of protected areas,
Sustainable use and management of ecosystems outside protected areas by 2020,

Equitable sharing of benefits among the community for further sustainable use and marketing
of biodiversity, and

Conservation of the country’s biodiversity through a combination of in-situ and ex-situ
conservation mechanisms.

4.8.4 Addressing policy disconnects: key challenges

The goals and targets set by the Ethiopian government for agriculture and forestry clearly indicate
disconnects between sectoral policies and strategies. If targets to reduce and reverse deforestation
and loss of biodiversity remain in place, agricultural and forest policies could be on a collision
course. Challenges to overcoming disconnects include the following (Franks et al., 2017):

72

Weak functional links and coordination between ministries: Sectoral ministries promote their
mandates (such as investment, agriculture, environment, energy and forestry), but mechanisms
to align these mandates are often weak. Cross-sectoral synergy in policy, joint planning and
implementation is rare. A lack of coordination among the relevant institutions is contributing

to increased deforestation and loss of biodiversity, with overlapping mandates and activities
between different government bodies. For example, the rehabilitation of degraded areas is
currently being undertaken by both MoANR and MEFCC.

Scale disconnects: Discrepancies exist at various scales (national, regional and local) in the
capacities, responsibilities and priorities of key stakeholders in making and implementing land-
use decisions.

Restructuring: Frequent restructuring or institutional reorganisation of ministries with changing
mandates has created problems. Collaboration among line ministries (for example between
MoANR and MEFCC) is still relatively weak. The changing mandates have caused confusion over
land management, especially for reforestation on degraded agricultural land.

Information gaps: In some cases, information necessary for the effective management of risks
and trade-offs (such as spatial data on deforestation and threats to biodiversity) exists. But it is
either publicly unavailable or lacking completely.

Lack of human and technical resources: At the regional level, environmental bureaux and
agencies have a wide range of environmental responsibilities and roles, some of which overlap
with sectoral mandates. However, these responsibilities and roles are not matched with
adequate human and technical resources. All regional states and local governments (zones,
woredas and kebeles) face technical capacity constraints to effectively set, implement and/or
enforce environmental laws, regulations and standards.
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¢ Lack or weak implementation capacity: This remains a challenge at woreda level, despite
policies and institutional framework for sustainable natural resource management.

e Lack of political support: The targets of GTP Il and its strong alignment with CRGE suggest that
protecting biodiversity is fairly high on the federal government’s policy agenda. However, at
the sectoral level (such as in agriculture and forestry), there is little evidence that this priority is
being addressed. In addition to the challenges posed by institutional change, there is a lack of
political support among forestry and agriculture policymakers for conserving biodiversity.

For more details on the barriers to overcoming disconnects between sectoral policies and
supporting strategies, see Franks et al. (2017).
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5. Conclusions

The agriculture sector continues to dominate the Ethiopian economy. Ethiopia has long recognised
the importance of agriculture sector transformation for stability and growth. Over the last two
decades, Ethiopia has put agriculture at the forefront of its economic development vision, as
encapsulated in its Growth and Transformation Plan. Founded on the experiences of PASDEP,

GTP 1(2010-2015) was an advanced strategy intended to sustain rapid and broad-based growth

to eventually end poverty by bolstering smallholder productivity, enhancing marketing systems,
upgrading the participation of the private sector, increasing the volume of irrigated land and
improving food security. Meanwhile, GTP Il (2016—-2020) laid out a plan for dramatic structural
transformation: shifting from an agrarian economy to one more geared towards manufacturing
and services, with the overarching goal of making Ethiopia a middle-income country by 2025.

GTP Il envisaged 11% average annual economic growth with an improved trade balance and higher
foreign reserves.

In terms of the social and environmental trade-offs, impacts and associated risks of different
agricultural development pathways in Ethiopia, this contextual analysis report has highlighted that
agricultural expansion is the most significant driver of deforestation and loss of biodiversity in the
country. Foreign direct investment — particularly large-scale agricultural investments — is also a
key driver for the loss of natural forest as well as biodiversity. The transfer of land to large-scale
commercial farms has intensified the level of deforestation and habitat loss to a greater extent

as these schemes are established in dense forest areas instead of grasslands or other lands with
lower tree cover. As a result of agricultural expansion and resettlement, forest resources have
become depleted at a large scale. In addition, widespread poverty and food insecurity has driven
deforestation and biodiversity loss as poor communities depend on forests for sources of energy,
food, timber and income.

Ethiopia’s population size, age composition and population density is also a primary underlying
driver due to the increased demand for food, agricultural land and fuel, affecting both the
agriculture sector and ecosystems. Meeting increasing food demand while maintaining the health
and resilience of agricultural and natural ecosystems is one of the greatest challenges facing

the country.

Agricultural technologies also have different socioeconomic impacts. Although some of these
impacts are positive, the increased use of agricultural technologies also negatively impacts on
ecosystem services such as soil fertility, water, biodiversity, air quality and climate. The increased
use of improved seed also impacts on biodiversity and threatens genetic diversity, as modern crop
varieties displace many local varieties. Climate change and climate variability is also expected to
have a significant impact on ecosystems and biodiversity. Finally, the lack of land-use plans has

led to unguided and uncontrolled land use. This has resulted in the use of prime agricultural land
for industry, construction and human settlements, and the use of wetlands and reserve areas for
agriculture.
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