THE ECONOMICS OF

LAND DEGRADATION

An assessment of the
economic impact of land
degradation in Somaliland

IFI1C INTERIM REPORT

A case study of
Baligubadle and Bookh
rangelands

www.eld-initiative.org


http://www.eld-initiative.org

Edited and coordinated by:
Mark Schauer (GIZ), Hanna Albrecht (GIZ)

Authors:
Mohamud Hussein, Lindsay Stringer, Martin Dallimer, Abdikarim Aden and Amuun Ali.

Contributors:
Hamda Ali Mohumad, Idiris Hashi Dharar, Muna Omer Abdillahi, Saam Ahmed Jama, Ahmed Hamud Migane and
Cabdicasis Mohamed Elmi.

Visual concept:
MediaCompany, Bonn

Layout:
Additiv. Visuelle Kommunikation, Berlin

Photography:
Mohamud Hussein; Map in figure 1: bogdanserban - stock.adobe.com

Suggested citation:

Hussein, M.; Stringer, L.; Dallimer, M.; Aden, A.; and Alj, A. (2021). Economics of Land Degradation Initiative:
An assessment of the economic impact of land degradation in Somaliland. GIZ: Bonn, Germany. Available from:
www.eld-initiative.org


http://www.eld-initiative.org

An assessment of the
economic impact of land
degradation in Somaliland

A case study of
Baligubadle and Bookh
rangelands

February 2021 www.eld-initiative.org


http://www.eld-initiative.org

Executive summary

The overall objective of the study is to stren-
gthen capacities of research and government
institutions through training and mentoring on
environmental valuation methods, so that the
local decision makers are able to draw upon re-
commendations based on sound economic evi-
dence. This is part of capacity building activities
within the Regreening Africa project, jointly
implemented by ELD initiative and the World
Agroforestry Centre (ICRAF) (2017-2020). The
ELD Initiative, in partnership with Agribusiness
Solutions Hub, conducted training on the econo-
mic valuation of terrestrial ecosystems and their
services. Training was complemented with prac-
tical exercises in the form of in-country research
case studies.

This case study assesses the economic impact of
land degradation on livelihoods of pastoral and
agropastoral communities in Somaliland. It first
establishes the extent of land degradation and
drivers of recent land use change and then quan-
tifies the impact of these changes on community
livelihoods against the international poverty
line. In consultation with local stakeholders, in-
cluding relevant public institutions, researchers
and communities, the research team identified
Baligubadle and Bookh areas as suitable study
sites. Although these sites currently generate si-
gnificant flows of the ecosystem services, these
are threatened by ongoing land degradation in
the form severeloss ofland cover resulting in soil
erosion. The land degradation is being driven
by extensive use rangeland enclosures (Bali-
gubadle) and overgrazing, the effects of which
have been worsened by frequent droughts lin-
ked to climate change. Lack of land tenure legis-
lation and weak community governance systems
have resulted in a loss of historical communal
grazing rangelands. In turn this has led to over
grazing of the remaining communal pasture.

The study adopts the methodological framework
of the ELD Initiative. The ELD methodology is
designed to guide users through the process of
conducting scientifically sound cost-benefit ana-
lyses (CBA), based on the ELD 6+1 step approach
(ELD Initiative, 2015). In line the with the ELD
approach, the research team first established
locations, spatial scales and a strategic focus of
the study, based on an extensive review of avai-
lable literature and consultations with relevant
government officials and local research com-
munity stakeholders. The development of social
capital arose from the capacity building aspect
of the research and a preliminary field visit to
one of the sites. Follow up field visits and further
discussions with local communities living in the
sites identified was carried out. Research was
then undertaken to establish the geographic and
ecological boundaries of the selected study sites,
including close examination of both sites and ae-
rial mapping (via drone footage) so as to assess
the quantity, spatial distribution, and ecological
characteristics of land cover types. This exercise
allowed the research team to categorise the two
study sites into distinct agro-ecological zones,
with Baligubadle classed as a rangeland with
mixed vegetation of grass, shrubs and tree cover,
and Bookh as a hilly grassland with sparse shru-
bs and no tree cover.

Given the limited availability of relevant data
and information, it was necessary to undertake
focus group discussions (FGDs) with the local
community leaders, pastoralists and agropas-
toralists, enclosure owners, village traders
and rangers. FGD participants were selected in
consultation with local community leaders and
public officials. In addition, the research team
undertook a consultation with local government
officials and experts to help establish the links
between the role of ecosystem services in the
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livelihoods of local communities living in each
land cover area and in overall economic develop-
ment in the study zone. By understanding these
issues, the research team was able to identify
and collect relevant data to estimate the econo-
mic value of key ecosystem services.

A limitation of this study is that the analysis pre-
sented is partly based on a small amount of qua-
litative data collected through three FGDs and
ad hoc discussions with local land use experts.
There is little or no way to validate this informa-
tion due to a lack of alternative data sources. We
acknowledge that the assessment of environmen-
tal changes and their effect livelihoods is a com-
plex task, especially in the context of a changing
climate and an absence of previous research. In
addition to the qualitative data from FGDs, exten-
sive quantitative market and administrative data
on prices for crops and livestock farming (i.e.,
inputs and outputs), and relevant environmental
taxes and fines respectively, were also collected.

A CBA compared costs and benefits of two pro-
posed management option against a counter-
factual scenario or ‘business-as-usual’ (BAU)
(i.e., what would happen in the absence of any
intervention). The options considered would
be expected to lead to positive net benefits over
and above BAU. For Baligubadle, a registration
of enclosures and designation of land for pres-
cribed (agricultural or rangeland) use was pro-
posed as a mitigating option to slow ongoing
land degradation. For Bookh, a restoration in-
tervention involving partial reseeding and soil
bund construction was proposed as a mitigating
option to slow ongoing land degradation.

A range of discount rates (3.5%, 5% and 10%)
as adopted by previous ELD studies (Dallimer
et al,, 2018) were used for the CBA, together
with two different time horizons (10 and 43
years) corresponding to the 2030 Agenda for
Sustainable Development and the Africa (De-
velopmental) Agenda 2063 respectively. The
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evaluation of the land use options required
the calculation of Net Present Value (NPV)
and a benefit cost ratio (BCR) for each scena-
rio considered. We note that this analysis only
captures direct use values of the provisioning
ecosystems services considered and there are
other indirect use benefits (e.g., control of soil
erosion) and non-use value (e.g. cultural and
biodiversity) provided by rangelands that are
not included in the analysis. A third scenario
with a 20-year time horizon was also conside-
red for each site to assess how our estimates
are sensitive to changes in the discount rates
applied and time horizon considered. Further-
more, estimates of the impact of benefits were
assessed against existing estimates of poverty
and vulnerability in the region to assess their
potential effect on household income.

It is estimated that without intervention and
therefore continuation of the current use en-
closure (BAU), the NPV of the Baligubadle ran-
geland would likely be approx. USD 37 million
over the 43 year (2063) time horizon, as mea-
sured in 2020 prices (Table 2). This amounts
to USD 11,000 per household, or approx. USD
258 per household per each year or just USD
0.12 per person per day, assuming on average,
households in the region comprise six people
(World Bank, 2019). The BCR for the BAU sce-
nario is 3, meaning that, for each three dollars
of benefit generated, one dollar is spent to rea-
lise it. This suggests that, despite declining eco-
system services, overall, the pastoral and agro-
pastoral livelihoods would remain viable under
the BAU scenario although unfavourable events
can easily reduce the benefits and/or increase
costs to levels leading to further worsening of
household livelihood. The registration option
yields aggregate net benefits of USD 182 mil-
lion, or roughly USD 55, 000 per household and
therefore USD 1, 283 per household per year,
amounting to a 400% increase compared to the
corresponding BAU scenario. The high rate of
improvement in NPV reflects both the poten-
tial protective effect of registration, leading to
activities supporting the regeneration of land
cover and therefore improved productivity
over the 43 year time horizon. The BCR for the
registration intervention option is 9, whilst the
NPV per household and NPV per day per person
increases from USD 258 and 0.12 to USD 1,258
to 0.59 respectively.

A similar picture emerges from CBA for the
Bookh site (Table 3). Based on the 3.5% dis-
count rate, the NPV improves by 60% from USD
64 million under the BAU scenario from 36.6
million to USD 102 million under restoration
over a 47-year time horizon considered (note
that the base year for Bookh analysis is 2017
when site surveying and restoration took place).
The per household annual NPV increased from
USD 541 to 868, corresponding to USD 0.25 and
0.40 per person per day respectively. The BCR
also increased significantly from 5.7 to 9.8 res-
pectively. The same figures for 10 years and 20
years range between 8.3 and 9.2 respectively
under the different discount rates.

Regardingthe policyimplications, the CBA shows
thatland use interventions of the type examined
can slow the ongoing land degradation in Bali-
gubadle and yield significant net benefits. These
results highlight the potential benefits that can
be generated by the combined effects of the
restoration work and the community-led ma-
nagement model. Importantly, these measures
require a concerted effort by government, inter-
national programmes working in this area and
the local communities affected, to ensure that
there is a long-term and tailored site-specific ap-
proach to tackle land degradation and conserve
ecosystem services underpinning the local live-
lihoods and economy. Specifically, there is the
need for an effective legal framework for land
tenure legislation, and greater administrative,
technical and financial capability to enforce le-
gislation to slow the land degradation through
enhanced customary law-based land use mana-
gement systems that have historically governed
communal pastures like Bookh. Alongside this,
well-planned transitioning of livelihoods from
current mainly pastoral strategies toward more
agropastoral activities with greater diversifica-
tion of incomes and therefore a reduction in cur-
rent land pressures from overgrazing in highly
populated areas like Baligubadle, is necessary.

The study makes a useful contribution to the
primary objective of building capacity in en-
vironmental valuation methods for use by lo-
cal officials, and it also lays the foundation for
future research in this area, which is crucially
needed if the challenges of land use manage-
ment in the face of climate change and social
change are tos be effectively resolved.
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Introduction

Land degradation, as defined by the Intergovern-
mental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES), refers to the
many processes that drive the decline of biodiver-
sity, ecosystem functions. or ecosystem services.
It is typically a gradual degenerative process re-
sulting from effects of combination of multiple
factors, including climatic variations and human
activities over many years (Olsson et al.,s 2019).
In arid, semi-arid, and dry regions like Soma-
liland, land degradation leads to reduction or
loss of the biological or economic productivity of
rainfed and irrigated cropland, or range, pasture,
forest, and woodlands as a result of land uses or
other processes arising from human activities
and habitation patterns, such as (i) soil erosion
caused by wind and/ or water; (ii) deterioration
of the physical, chemical, biological, or economic
properties of soil; and (iii) long-term loss of natu-
ral vegetation’ (UNCCD 1994, Article 1).

The range and intensity of desertification re-
sulting from land degradation have increased
in some dryland areas over the past several
decades to extent that drylands currently co-
ver about 46.2% of the global land area and are
home to 3 billion people (Mirzabaev et al., 2019).
Desertification and climate change, both indi-
vidually and in combination, are also predicted
to reduce the provision of dryland ecosystem
services and lower ecosystem health, including
losses in biodiversity. The impact of land de-
gradation on livelihoods is therefore associated
with the declining status of natural resources,
often as a result of unsustainable overexploi-
tation and deteriorating climatic conditions. In
this regard, land degradation can be viewed as
any undesirable change or disturbance to land

driven largely by human activities like agricul-
ture, land use conversion and growing human
settlements (Eswaran, etal., 2001). The negative
environmental change accelerated by human ac-
tivity ultimately lowers the productive capacity
of land leading to significant loss of income and
livelihoods around the world.

The Horn of Africa is particularly severely af-
fected by the combination of effects of changing
climate and unsustainable land-use practices
(Prescope et al., 2013), the impacts of which are
predicted to increase in the future. The IPCC’s
Special Report on Managing the Risks of Extreme
Events and Disasters to Advance Climate Change
Adaptation (2012) indicates that there will likely
be more heavy rainfall over the region with high
certainty and more extremely wet days by the
mid-21st century. There will also likely be an in-
crease in the frequency of hot days in the future,
although a decreasing drying trend over large
areas is also projected. Increasing climate va-
riability and extreme weather conditions, along
with declining trends in rainfall and rising tem-
peratures, represent major risk factors affecting
agricultural production and food security in the
region. Livestock productivity is in particular
severely impacted as the rangelands of Ethiopia,
Kenya, and Somalia have been subject to overgra-
zing over the past three decades. Livelihoods
largely remain predominantly dependent on pas-
toralist and agro-pastoralist activities, whilst at
the same time these countries have experienced
substantial increases in human populations.

If government departments and local leaders
are to tackle the challenges associated with land
degradation, then it is essentially that they are



appropriately trained. Thus, the objective of this
study and the case study presented, is to stren-
gthen capacities of research and government
institutions through training and mentoring on
environmental valuation methods, so that local
decision makers are able to draw upon recom-
mendations based on sound economic evidence.
As part of this process, 12 local officials and re-
searchers were trained by ELD experts from the
University of Leeds, UK and subsequently a local
consultant, using class-based learning methods.
The team were then coached through all steps of
aresearch project design including concept note
development, data collection, data entry and
analysis. The resulting case study assesses the
effects of land degradation on livelihoods of pas-
toral and agropastoral communities in Somali-
land. To achieve this the study began by establi-
shing the extent of land degradation and drivers
of recent land use change in the study areas. It
then quantified the impact of potential policy
interventions assessing the effect on community
livelihoods against the international benchmark
poverty level.

The case study examined two regions in Soma-
liland: Baligubadle and Bookh. In Somaliland,
around 85% of the population make aliving from
extensive livestock production systems, either
exclusively (pastoral livelihoods) or in combina-
tion with seasonal arable farming (agropastoral
livelihoods) (GIZ, Sustainable land management
in Somaliland, 2015-2019). Land degradation
and resulting losses of livestock and crop produc-
tivity, threaten these livelihoods, in particular in
the context of the reoccurring droughts linked to
climate change. The most prevalent degradation
typesin the region are loss of topsoil by wind and
water erosion, often resulting in the formation
of gullies, reductions in vegetation cover, land
salinization and a decline in indigenous plant
species and spread of invasive species such as
Prosopis juliflora (FAO, 2009). The main causes
ofland degradation include a significant increase
in human and livestock populations as well as
widespread poverty under weak environmental
governance leading to the emergence of private
enclosures in the common grazing rangelands
(e.g. Baligubadle) and overgrazing (e.g. Bookh).

Due to the absence of effective environmen-
tal regulation and enforcement, alongside the
weakening of the traditional community-based
pasture governance systems, known as Xeer,
the private enclosures now create conside-
rable pressures on the remaining limited com-
mon grazing areas. Overgrazing has already
caused severe land degradation in Baligubadle
and Bookh, and until now there has been only
limited public or community awareness and
effort to avert the trend. Due to their gradual
and subtle nature in the initial stages, these
environmental changes can go unnoticed for
long periods (FAO, 2009). Observable features
such as gully erosion, the spread of exotic inva-
sive plant species, and poor livestock and crop
productivity due to agriculturally ‘exhausted’
soil manifest themselves in later stages of land
degradation when corrective actions to slow
down degradation or reverse can be difficult
and often more costly than would be the case if
early action had been taken.

Greater community awareness and effective pu-
blic policy measures are needed to mitigate the
situation, and specifically to develop relevant
policy and regulation, as well as building suf-
ficient enforcement capacity to reduce the cur-
rent rate of degradation and gradually restore
the lost ecosystem services. This effort is par-
ticularly critical to safeguarding the sustaina-
bility of the pastoral production system which
underpins the local economy and livelihoods of
local communities. Indeed, live animal exports
are vital to Somaliland’s economy, contributing
85% of export earnings and 30% of Gross Do-
mestic Product (GDP), and directly and indirec-
tly employing 70% of the population (Musaetal.,
2020). On that basis, poverty reduction through
recovery and resilience building measures sup-
porting economic growth to generate employ-
ment and prosperity is the main focus of local
developmental strategies (e.g. Somaliland Deve-
lopment Plan 11, 2017).! This is especially impor-
tant for nomadic (pastoral) and rural (agropas-
toral) communities who are the poorest groups
in Somali society, alongside those living in in-
ternally displaced centres across the country
as a result of the reoccurring natural terl war.

! The international
poverty line was
introduced in the 1990
World Development
Report with the aim

of measuring poverty
consistently across
countries. According to
the World Bank Somalia
Poverty and Vulnerabi-
lity Assessment (2019),
almost 7 in 10 Somalis
live below the interna-
tional poverty line of
$1.9 as measured using
purchasing power parity
of 2011, a metric used to
compare different coun-
tries’living standards
through a “basket of
goods” approach.
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|dentification of the main drivers

of degradation

In consultation with local stakeholders, inclu-
ding relevant public institutions, researchers
and communities, the research team identified
Baligubadle and Bookh as suitable study sites.
These sites currently generate significant flows
of the ecosystem services threatened by ongoing
land degradation. Broadly speaking, ecosystem
services from these sites are the benefits that
society receives from nature, including the re-
gulation of climate, the pollination of crops, the
provisioning of cultural and recreational envi-
ronment, as well as many essential goods such
as food, fiber, and wood (Sala etal., 2017). In this
study, we focus on the provisioning services, in-
cluding livestock grazing, subsistence farming,
wild foods and medicinal plants, building mate-
rial, firewood, charcoal (commercial). However,
we also recognise the importance of cultural
services to communities in the form of nomadic
and semi-nomadic tradition and attachment to
an ancestral lifestyle and place for local commu-
nities, even though these were not included in
the analysis.

The speed with which the ongoing land degra-
dation is progressing outpaces the inherent na-
tural regenerative capacity of these ecosystems.
Somaliland, which lies in an arid and semi-arid
environment, is in particular, experiencing re-
current episodes of drought that are increa-
singly becoming serious natural hazards. Indeed,
it is estimated that in some areas of Somaliland
that pastoral households have lost up to 60% of
their livestock herds during the last major cy-
cle of drought in 2016-2017 (FAO, 2019). With
the high losses of livelihood assets and sources
of nutrition, many rural households are either
forced to explore unsustainable alternative in-
come sources such tree cutting for charcoal pro-
duction, or they migrate to the nearest villages,
towns or Internally Displaced People (IDP)

camps to access humanitarian assistance (Bo-
lognesi and Leonardi, 2018; DINA Report, 2018).

Some natural causes such as terrain, slope,
and soil vulnerability to water and wind ero-
sion also influence the degradation processes,
whilst human activities such as farming and
livestock grazing, affect the speed with which
land degrades. Other important drivers of land
use change are linked to the weakening of tradi-
tional social governance alongside the absence
of government regulation. During the civil war
in the late 1980s, which culminated with a to-
tal collapse of public institutions, including the
Central Rangeland Management Agency, many
people in Somaliland were displaced and fled
to Ethiopia. On returning after the war from
in the early 1990s, profound sociopolitical
10 changes resulted, which among others, in-
cluded the emergence of less sustainable land
use trends such as increased charcoal produc-
tion and acceleration of land enclosure. People
started to make claims on large plots of land in
communal grazing rangeland areas, often erec-
ting barriers, an activity involving the cutting
of substantial amount of Acacia trees to be used
as fencing material as is the case in Baligubadle.
In other areas of the region, such as Bookh, de-
clining land cover from overgrazing led to se-
vere land degradation over time.

The implications of these practices are: (a) the
natural habitat and land cover has been modi-
fied drastically, leading to significant increases
in wind and water erosion; and (b) the total area
of pasture available for common grazing has
been reduced considerably, creating excessive
grazing pressures on the remaining communal
area, therefore resulting in declining animal
productivity, household income reductions and
food insecurity. The claims of private land en-
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closure ownership have in particular eroded the
centuries-old traditional Xeer-based approach
to pasture management by Somali nomads. This
traditional customary law system, which is still
in use in Somaliland today albeit in a weakened
form, governs all social relations between com-
munities, such as conflicts, resource sharing,
and the provision of the rule of law, through
the customary laws (Venema, 2009). The Xeer
has socially binding rules for the sharing of pas-
tures, water, and other natural resources. Every

member of the clan and other migratory visiting
nomadic households have the right of access to
the rangelands and water resources of the ter-
ritory inhabited. By laying a claim on common
grazing and therefore restricting use, owners
of enclosures violate the Xeer. A lack of effective
local environmental regulation and enforcement
capacity at a local level to ban or limit such un-
sustainable practices increasingly push a large
number of livestock to the limited surrounding
communal grazing areas.

11
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Description of study sites

3.1 Baligubadle site

Baligubadle site is located in the southern Ma-
roodi Jeex region, Somaliland (Figure 1). The
nearest main town, Baligubadle, which straddles
the border between Somaliland and Ethiopia, is
located at a latitude of 9.265266 and longitude
of 43.961170. The town has a total population
of about 18,000 people, and a further 3,300
households reside in rural areas of the district
between Gumburaha village and Baligubadle
town along the Somaliland side of the border.
The site of 11 interest to this study is within the
rural area, which is approximately 12 km2, and
populated by a mix of pastoral and agropasto-
ral households. Livelihoods are predominantly
dependent on livestock and crop production for
both income and nutrition.

Land use practices in the area have shifted
from the historical tenure policy under three
land use designations of agricultural, forestry
and common grazing land, to illegal enclosure
of land, where, in the absence of new policy,
people fenced off much of rangeland for private
use preventing access for communal livestock
grazing and other uses. In the past, the ran-
gelands were either held under a communal
system based on customary rights in the tra-
ditional clan-based land ownership system in
which land was considered to ‘belong’ to local
clan dwellers although there was no formal
title deed. This system did not delimit land for
any specific tribe use but rather implicitly reco-
gnized the primacy of rights of largest resident
clan(s) in the area and also protected the rights
to pasture and passage of other clans through
customary rules that obliged the resident clan
(s) to protect life and property of migratory
herders in their territory. Much of the land wit-
hin the Baligubadle site was historically used

for livestock production or mixed crop produc-
tion although the latter was limited to areas le-
gally designated for agricultural use.

More importantly, land enclosures were neither
socially acceptable nor legally permitted under
the customary rules, and households of the lo-
cal clans and other ‘non-resident’ clans, inclu-
ding migratory herders, were able to use land
for grazing without hinderance. As such, the
nomadic pastoralists populating the area and its
surroundings were able to move their livestock
around throughout the year in search of suitable
water and pasture. Overgrazing in any particu-
lar area was uncommon. Typically, local pasto-
ralists travelled a long distance or crossed the
borders to access water and pasture available
elsewhere in the dry seasons if necessary. In this
setting, the extent of grazing in the site area was
mostly determined by the availability of pasture
and water, and the presence or absence of biting
insects and ticks.

3.1.1 Current land use practices

At present, there is no land tenure law gover-
ning land use and existing customary rules are
too weak to safeguard pastureland. As a result,
there has been widespread use of enclosures
across the region, including in Baligubadle. On
the other hand, frequent droughts linked to
climate change and social changes in the past
three decades have forced a major shift in rural
household livelihood strategies from traditional
pastoralism toward a more sedentary semi-no-
madic strategy, with the expansion of existing
village centres and the emergence of new ones
over the past 30 years. Interviews with local
administrative officials indicated that there are
900 pastoralists (27%), 700agro-pastoralists



Location of study site

FIGURE 1

| Dorra Khér‘Angar
-Balho OGum'an @bock
Tadjoura ~4
y DijOUtI
Anaba, -Goubetto R
osaso
e\ Sableh __Las Khorey, = g a/8f%. o
Ne——"
,-v*‘.lkhﬂ ‘GU'St' Ha}ren Maydh Slyac{a
r /”\\~\/\/ Erigavo JBadhan /k\
Ptk Bakl.Gensa e 9 Haylaan Mxndlgale
JAdigale Berbera /\ j
A Gabiley o ’El Buh .Burr:ar/l
/ (J ® Figifuliye Wai
Borama Sheekh (El Afweyn® oWaiye
(J i uli L) L ) \
\ Dilla Quljeed Q . \
Jaldessa 5 ber‘\ e Somaliland o2hahar
W1\ JogWajacle Hargeisa B
Chinhahsan \J./\_’\ /o\u rao Garadag JSarmanyo, Qardho,/
\.!jiarar ; J'Jlga Faraweyne Oodweyne G Bali I\)/qumm JBohol ( ( |
< .Bé'bi”e \\. JHart ShEIk Baliaubadle Qe KXudun Godaalo Jaleh /™) N
\ Kgbri Beyah “Balli eBeaI;nta)::I JAynabo Qorlkuxaar.DarantaIeh \
} A Xayndaanlé Caraale Dangorayij\
\ N m Balumbal o fadhi Shululux_ e
~ ° P ——
” ) Khatumo Balanbale ¢ W'th'dh \ Las Anod Garoowe
o [Degehabur Buuhoodle Bo'amé’ B
/o & \ Kalabaydh Karlndabaylweyn Y
( ‘ Qanxabaalan ol
[ L Eth. o Burtlnle‘, o ow.e
lopia ~__Somalia

(21%) and 1700 (51%) resident households li-
ving in the area. A significant number of these
rural households are increasingly engaged in
economic activities linked to rural villages and
nearby towns or cities, including trade of lives-
tock and agricultural produce and casual labour,
alongside pastoralist or agropastoralist activi-
ties. Improved transport and telecommunica-
tion, including advances in mobile money tech-
nologies, have recently increased connectivity
between rural and urban centres and beyond,
and have facilitated rapid social changes.

3.1.2 Impact of land enclosures

A large proportion of the local population now
reside in a single location throughout the year
regardless of whether they own an enclosure.
This is partly due to the impact of reoccurring
droughts that, over time, have reduced ave-
rage household livestock herd size and made
households more vulnerable to shocks. This, to-
gether with semi-urbanisation resulting from
land enclosures, has made them less inclined to
move away from areas where they can access
external assistance (e.g. food aid) or alternative
livelihood opportunities (Figure 2). The study

area is now characterized by extensive private
enclosures of historically common grazing ran-
gelands. The mapping undertaken concluded
that there is only about 3.6 km2 of the original
rangeland area (or roughly 30%) that remains
available for common grazing. Most of the
pastoral households increasingly rely on this
limited rangeland throughout the whole year.
The area is also one of the main livestock mi-
gration routes to the Hargeisa markets or the
port of Berbera, especially during the export
season when hundreds of thousands of animals
from the Ethiopian side of the border may go
through the area within a period of about 4-6
weeks. Discussions with the local community
and experts hinted that a further complicating
factor is an increased trend in the sales of en-
closure land to wealthy business people from
neighboring cities, who often do not use land as
a productive asset but rather as investment or
“weekend leisure ground”.

Consequently, the remaining common rangeland
has degraded severely due to overgrazing and
gradual desertification over the past three de-
cades. The private enclosures are instead used
for subsistence farming and grazing by livestock

13
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FIGURE 2

Private enclosures in Baligubadle rangelands

of the individual owners, some of whom also pro-
duce significant charcoal and firewood from tree
cutting. The fencing built around these enclo-
sures to control access is from local Acacia trees,
a practice that on its own has led to a significant
loss of land cover and severe soil erosion, along-
side unsustainable charcoal production. Some
owners also rent their enclosures seasonally to
other local herders and livestock traders for tem-
porary grazing although this is not common at
present. Furthermore, there is a little evidence of
commercial hay or fodder production, so most of
the land under these enclosures is underutilized
for grazing but overexploited for other uses.

3.2 Bookh site

Bookhislocated 20 km northwest of Go’a District
in the eastern plains of Gacaan Libaax Mountain,
Somaliland. The Bookh valley is a large water
catchment with a main rangeland area suppor-
ting livelihoods of local pastoral and agropas-

toral communities. The valley ends at the Tog
Gal Cad, a major seasonal watercourse running
along the Golis Mountains to the east. The Tog is
a main contributory of Togdheer seasonal river
that cuts through a large of swathe of territory
in Togdheer region and then Nugal valley before
reaching the Indian Ocean. The Bookh valley’s
approximate central point coordinates are La-
titude: 9.8708 and Longitude: 44.93564, and it
covers a total area of about 17 km2, or 1730 ha.

The Bookh valley, characterised by grass and
sparse shrub vegetation on gentle sloped hill-
sides and a middle flat strip of land with rich
alluvial soils, has been subject to significant
soil erosion due to declining land cover resul-
ting from gradual deforestation and overgra-
zing over the past three decades. Historically,
most of this area was part of a buffer zone for
a large protected national grazing reserve co-
vering both valley grasslands and surrounding
forested areas. This reserve was opened for
communal grazing only in severely dry years
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when there was little or no alternative pasture
available in the region. However, this rangeland
management practice stopped with the col-
lapse of Somalia’s central state in 1990. Since
then, the Bookh valley site has been used as an
open all-season grazing area by local and sur-
rounding communities. The resulting unregu-
lated common grazing often led to a high den-
sity of livestock, with animals exceeding the
site’s carrying capacity in most seasons. The
protracted overgrazing in turn resulted in the
severe loss of land cover, soil compaction and
erosion, leading to a gradual desertification
and formation of gullies over the decades. Fre-
quently reoccurring droughts with increasing
intensity have exaggerated the situation, as re-
covery of the vegetation is limited under these
circumstances. In a survey conducted by the
Somaliland Ministry of Environment and Ru-
ral Development (MoERD) in 2016 to evaluate
the extent of land degradation in Bookh, 265
ha (15%), 586 ha (34%) and 878 (51%) of the

valley were classed as strongly, moderately or
slightly degraded respectively.

Several projects led by local and international
non-governmental organizations have attemp-
ted to slow the land degradation over the past
two decades. However, the effects of the mea-
sures adopted were not sufficient to reduce the
accelerated desertification and erosion (Figure
3). Estimates from site mapping and personal
communications with the local rangers at the
site concluded that the gullies now occupy
roughly 7% of the total area of the valley, or
120 ha of prime rangeland in the bottom of the
valley, in areas with the deposited alluvial soils.
According to the senior rangers, the projected
degradation trend is for continued gully for-
mation with an estimated 5% annual rate of
expansion of eroded land (circa 6 ha) without
any effective intervention measures to halt or
reduce significantly the desertification and re-
sulting soil erosion.

FIGURE 3

Gully formation in Bookh reserve
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Methodology

The study adopts the methodological framework
of the ELD Initiative which is designed to guide
users through the process of conducting scienti-
fically sound cost-benefit analyses, based on the
ELD 6+1 step approach (ELD Initiative, 2015).
The research team first established the scope,
locations, spatial scale, and strategic focus of the
study, based on a literature review, stakeholder
consultations and a field visit. Follow up field
visits and discussions with local communities
and experts were then carried out to establish
the geographic and ecological boundaries of the
study sites, including close examination of both
sites by aerial drone footage, which yielded an

assessment of quantity, spatial distribution, and
ecological characteristics of land cover types.
An overview of the land cover types allowed us
to categorise the two study sites into distinct
agroecological zones.

FGDs with the local community leaders, lives-
tock and crop producers, and rangers (Figure
4), as well as consultations with local govern-
ment officials and experts were conducted to
establish the links between the role of ecosys-
tem services in the livelihoods of local com-
munities living in each land cover area and in
the overall economic development of the study

FIGURE 4

Focus group discussion




zone. This information informed the develop-
ment of scenarios to address land degradation.
In addition, market and administrative data on
prices for crop and livestock input and output,
and relevant environmental taxes and fines
were collected.

Finally, CBA comparing the NPV of each iden-
tified land management option against a cor-
responding ‘business-as-usual’ (BAU) scenario
(that is, what would have happened in the ab-
sence of any intervention) was carried out to
assess whether the land management changes
could lead to positive net benefits. Discount
rates of 3.5, 5% and 10%, as adopted in pre-
vious ELD studies (Dallimer et al., 2018) were
used, considering, considering two different
time horizons (10 and 43 years) corresponding
to 2030 Agenda for Sustainable Development
and Africa’s (Developmental) Agenda 2063 to
calculate a Net Present Value (NPV) and bene-
fit cost ratio (BCR) for each scenario. We also
included a third time horizon (20 years) to
assess the extent to which changes in the dis-
count rates and time horizon affect the NPVs.
Furthermore, considering the widespread po-
verty in Somalia and primacy of its eradica-
tion in local public policymaking, results from
the CBA were then considered in the context
of country poverty analyses. For this aspect,
we calculated an aggregate of net benefits ac-
cruing to a household over the different time
horizons considered i.e.,, annual benefits by
household, and daily net benefits per person
with that household as compared to internatio-
nal poverty level of $1.9.

4.1 Registration of enclosures
for Baligubadle

The main ecosystem services identified in Ba-
ligubadle are forage, food and feed production
from farming, fuelwood for charcoal produc-
tion, firewood for domestic cooking and sale
and building material for construction of tradi-
tional houses. The Government of Somaliland
has tried to dismantle the private enclosures
in the study site in the past. For example, 340
enclosures within the area historically desi-
gnated as rangelands were destroyed in 2014.
However, in many cases, the owners of these
enclosures have re-established their fences,

and more worryingly, increased the size of
their enclosures in the 2-4 years since their
original removal. In the absence of a local land
tenure policy and an enabling legal framework
for enforcement, it has been difficult to perma-
nently remove enclosures. A different approach
is needed to mitigate the impact of the ongoing
land degradation. Further, the increase in vil-
lage settlements with more diversified rural
livelihood strategies at a household level sug-
gests that the removal of the enclosures is un-
likely to encourage a full return to traditional
pastoralist land use practices. Given the in-
creasing climate change impact, encouraging
pastoralists to return to traditional practices
could expose them to higher risks and keep
them in poverty.

On that basis, the registration of the existing
enclosures under the old (Somalia?) land use
designations is deemed to be a more practical
approach to address the problem. This option
envisages: (a) compulsory registration of all
existing enclosures within specified timescales,
or transfer of their ownership to government;
(b) restriction of land use, limiting it to activi-
ties permitted under the designated use only;
and (c) stipulation of new administrative proce-
dures for land taxation and imposition of fines
and prosecution for breaches of designated uses.
The goal is to encourage more sustainable land
management by limiting charcoal production,
facilitating commercial grazing practices and
good agricultural practices to generate greater
incomes, whilst at the same time supporting
more equitable access to pasture among local
communities. Registration internalizes the ex-
ternalities of enclosure use through the legal
allocation of property rights, improving the sus-
tainability of ecosystem service flows from the
rangelands.

In this setting, we assess the impacts of a ma-
nagement option involving: (a) registration of
all existing enclosures, (b) restriction of land
use based on historic designation, (c) taxation
of the land by hectarage, and (d) introduction
of tougher measures for charcoal production in
situ, including fines and use of less costly tree
count methods using GIS technologies. This is
compared with the BAU scenario of continued
use of enclosures across the different time ho-
rizons and discount rates.

17
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4.2 Restoration and maintenance of
Bookh site

The main ecosystem service on the Bookh site
is forage for grazing, mostly sheep but also
goat and camel browsing of sparse shrubs. To
reduce desertification and soil erosion, in 2016
the MoERD implemented a restoration project
in 400 ha located on the steepest sloping areas
of the site where soil erosion is progressing at
its highest pace. This involved (a) the construc-
tion of soil bunds to slow the water runoff, (b)
construction of check dams in gullies to reduce
the rate of expansion, (c) reseeding of grass
species to reinvigorate or restore lost vegeta-
tion, and (d) the creation of a Community Ran-
geland Management Organization to manage
the communal grazing area more sustainably.
The project has contracted an engineering com-
pany which mobilised the local community to
construct soil bunds in the areas most prone to
erosion. These soil bunds, which were built in
concentric semi-circles distanced by 60m, are
partly designed to hold water and partly to

slow runoff water on slopes with a gradient of
five degrees or more. Each soil bund is roughly
24m long, 1m deep and distanced 15 m from
the bunds within the same concentric circle (Fi-
gure 5). Stones were used by previous projects
to create similar concentric lines to slow the
runoff from other hills with gentler gradient
slopes.

The project has also reseeded using indige-
nous grass species found to restore vegetation
cover effectively, including Dixi (Sporobolus
marginatus), Garagaro (Echinchloa colna) and
Dareen (Chrysopogon aucheri). In addition to
being palatable grasses, these species have vi-
gorous foliar and root systems that can protect
soil from rain impact and runoff. The project
has also stipulated an agreement with the local
community who assumed overall responsibility
to manage grazing throughout the year. Under
the agreement, the local community committee
sits two or three times a year, excluding emer-
gency meetings, to approve a list of conditions
to be 18 guaranteed/safeguarded. Issues dis-
cussed include rights of local households and

FIGURE 5

Construction of soil bunds
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surrounding communities to graze their lives-
tock and use the grazing reserve for non-com-
mercial purposes, access and right of way of
people and livestock to water sources, and use
of public utilities passing through the Bookh
rangeland reserve, such as roads, marketplaces
etc. Despite the continuing open grazing all
year around, observations made during our
study site visit in August 2020 indicated the
area has already shown remarkable signs of
recovery (Figure 6). The combination of soil
bunds, reseeding and reduced livestock density
under the community management model have
allowed significant recovery of vegetation co-
ver and a slowing down of gully progression.

In this site, the CBA assesses the impact of the
restoration intervention against the continued
historic open and unregulated pasture system
(BAU). It first established a base year for BAU,
2016, when the site was first surveyed for the
restoration intervention, and evaluated the im-
pact of the latter against the BAU scenario over
43 (to 2063), 10 years (to 2030) and 20 years
respectively.

FIGURE 6

Restored vegetation after 4 years

ELD
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Assumptions for scenarios

Table 1 provides a summary of the assump-
tions developed for both Bookh and Baligubadle
sites. These were informed by two discussions
with local officials, rangers, elders and experts
from 24th August to 25th August 2020. Each
FGD involved between eight and ten people. The
unabated land degradation is expected to result
a significant decline of ecosystem services un-

der the BAU scenarios. However, the benefits of
land registration (REG) and restoration (REST)
efforts are expected to be modest and only likely
to materialize slowly given the existing high le-
vels of land use pressures, weak environmental
governance systems, high population growth, as
well as the predicted higher temperatures asso-
ciated with climate change in the Horn of Africa.
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Assumptions for scenarios

Charcoal Pyrolysis production from tree 1% increase in production under weak enforcement capacity. Cost of production
cutting, sold in town and cities will increase by 0.5% due to declining number of older trees used for production
Agricultural Subsistence horticultural and BAU 0.5% increase. There is likely a gradual shift toward more agricultural
production cereal (maize and sorghum) activities as livestock production declines. Cost of inputs will increase with
farming activities by 0.5%.
Grazing Grass pasture and shrub and BAU 1% decline due to decreasing availability of pasture. Given the open pa-
production tree browsing sture rangeland there is no cost association with production
Livestock Sale of live animals, milk, BAU 1% decline meat, milk and fat production due to declining pasture, whilst
production meat, butter/ghee, hides and the cost of husbandry is likely to remain unchanged due to higher effort
skin for both own consumpti- required to rear the same number of animals.
on and sale
Firewood Dry wood and biomass for BAU 0.03% increase to keep up with growing demand from population growth. Cost
home cooking and sale of firewood collection is likely to increase by 0.05% as land cover declines.
Building Poles, grass, weaving and BAU 0.5% decline due to vegetation cover. The cost will increase due to material
material fencing materials and declining incomes (and therefore access to alternative building material)
and also increasing demand from population growth
o  Charcoal Pyrolysis production from tree REG 1.5% decline due to tree registration and fines imposed. This will result in
I cutting, sold in town and cities 1.7% increase of cost production, leading gradual switching to agricultural
E production and use enclosures for rental grazing.
2
a
Agricultural Subsistence horticultural and REG 0.8% increase in output and 0.5% increase in input cost due to higher
production cereal (maize and sorghum) demand.
farming
Grazing Grass pasture and shrub and REG 0.5% increase in pasture output with no associated cost at household level.
production tree browsing However, administrative costs associated with rangeland management opti-
on, accounted under the charcoal costs.
Livestock Sale of live animals, milk, REG 0.7% increase in livestock productivity associated with 0.7% increase of animal
production meat, butter/ghee, hides and husbandry costs because of the greater (extensive grazing, i.e. non-input saving
skin for both own consumpti- growth) effort involved in nomadic production systems.
on and sale
Firewood Dry wood and biomass for REG 0.3% increase in output and 0.5% increase in firewood effort (cost) due to restric-
home cooking and sale tion on tree cutting and therefore limited sources of dry biomass which is partly
from charcoal tree felling activities and partly from natural decay of trees.
Building Poles, grass, weaving and REG 0.5% increase in output, with associated 0.5% increase of household labour
material fencing materials cost given non-input saving (i.e. collection effort) saving output growth. In ef-
fect, the manual collection effort increases with availability of building material.
Grazing Grass and shrub browsing BAU 1.5% decline in pasture output associated with 1.5% animal husbandry cost
production increase
ic
X
S
o Grazing Grass and shrub browsing REST. 2% grass regeneration rate associated with 1% increase in costs. There is
production a relatively small (10k) reoccurring annual cost associated with the mainte-
nance and reseeding
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Data

Data collected came from FGDs, market prices,
and administrative sources. Tables 3 and 4
summarise the data collected for Baligubadle
and Bookh sites respectively; see also Annex
1. It is worth pointing out that this analysis
captures direct use values of the provisioning
services ecosystems services considered which
include charcoal, grazing and resulting animal
production, agricultural production, firewood
and building material. There are other indirect
use benefits (e.g. control of soil erosion) and
non-use values (e.g. cultural and biodiversity)
provided by rangelands, but they are outside
the scope of this study.

Descriptive analysis of the data shows that for
Baligubadle, animal production in the form of
live animals, meat, milk, milk derivatives, skins
and hides (some of which are sold, some used
for household consumption), accounts for 50%
of total benefits and 62% of household total
production costs. Calculations are based on
average household consumption, aggregated
to calculate the community-level consumption.
Grazing value is calculated using site carrying
capacity, total livestock population figures and
opportunity costs of pasture, as measured by
the value ofcommercial fodder at valued at lo-
cal market prices. Household labour costs are

FIGURE 7

Baligubdle, annual benefits and costs (USD), 2020
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at the rate closest local wages. In the absence
of official statistics, qualitative data from FGDs
has been used to estimate average household
consumption, agricultural output, size of lives-
tock herds and associated husbandry costs.

Firewood, which is typically utilized to provide
energy for cooking, heating and lighting in rural
household with no access to electricity, accounts
for 27% of benefits but only 7% of the household
production cost. In contrast, subsistence agricul-
ture accounts for only 10% of the total benefits
but 27% of the total production cost because of
the high cost of seeds (horticulture) and tractor
services, as well as transport for marketing of
produce due to poor rural infrastructure. Limited
skills and scarcity of irrigation water are additio-
nal limiting factors for agricultural productivity.
The calculation of agricultural production value
and input is based on average household output/
input per hectare output valued at local market
prices, aggregated to total community output/
input. For an overall summary see Figure 7.

Bookh site generates USD 7.3 million and 2.5
million of benefits through grazing and lives-

tock production based on nomadic (pasto-
ral) production systems respectively, whilst
the animal husbandry labour accounts for all
household production costs under the current
open grazing system (see Figure 8). Given the
dominant grassland feature, the site does not
generate any other significant benefits. Agricul-
ture practiced within the site is negligible and
the sparse shrubs are not suitable for produc-
tion of charcoal, firewood or building material.
The per household annual benefits are roughly
twice (USD 3,944) those of Baligubadle because
of lower density of population and higher animal
productivity in Bookh.

Bookh, annual benefits and costs (USD), 2016
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Findings

Table 2 summarises the key findings for Bali-
gubadle, whilst the results for Bookh are sum-
marized in Table 3. The main findings for Ba-
ligubadle are that without any intervention,
continued use of private enclosures will reduce
the benefits to the local community because of
shrinking communal grazing land, continued
underutilization and charcoal production, com-
pared to the enclosure registration option.

We first present in detail the results for the BAU
option based on a discount rate of 3.5% and 43
year time horizon, and then provide an overview
how these figures change when the 5% and 10%
discounted applied to 10 and 20 year time hori-
zons. The same is presented next for the registra-
tion option to facilitate a comparative analysis
of the NPVs of two scenarios across the different
discount rates and time horizons. It is estimated
that without intervention and therefore conti-
nuation of the current use enclosure (BAU), the
NPV ofthe Baligubadle rangeland would likely be
approximately USD 37 million over the 43 year
(2063) time horizon, as measured in 2020 prices.
This amounts to USD 11,000 per household, or
approx. USD 258 per household per each year
or just USD 0.12 per person per day, assuming
on average, households in the region comprise
6 people (World Bank, 2019). The per person
per day NPV value of 0.12 is just 6.3% of income
($1.90) which reflect the line below which a per-
son’s minimum nutritional, clothing, and shelter
needs cannot be met in a poor country like Soma-
lia. However, it is worth recognizing that poverty
extends beyond lack of money to non-monetary
deprivations across multiple dimensions. Never-
theless, the assessment of NPVs accruing to an
individual within a pastoral and agropastoral
as a measure of attainable living standards is an
important as aspect of valuation of rangeland
ecosystem services as most rural households

depend entirely on livestock production for
both income and nutrition. In addition to mo-
netary poverty, most Somali households suffer
other nonmonetary deprivations (World Bank,
2019). Almost 9 out of 10 Somali households are
deprived in at least one dimension: monetary,
electricity, education, or water and sanitation.
Nearly 7 out of 10 households suffer in two or
more dimensions. Pastoral and agropastoral po-
pulations suffer the most because of their low le-
vels of wealth and assets to cushion against, for
example, climate and market shocks negatively
impacting on their living standards compared to
urban dwellers.

A discount rate 4-year average of reported an-
nual inflation (9.15%) is used for all scenarios to
adjust the value for effect of inflation, in terms of
loss of purchasing power of money over the time
horizons considered. The BCR for the BAU sce-
nario is 3, meaning that, for each three dollars of
benefit generated, one dollar is spent to realise it.
This suggests that, despite declining ecosystem
services, overall, the pastoral and agropastoral
livelihoods would remain viable under the BAU
scenario although unfavourable events can ea-
sily reduce the benefits and/or increase costs to
levels leading to further worsening of household
livelihoods. Droughts leading to loss of livestock
and/or low animal weight, animal disease out-
breaks and associated livestock export bans can
all have immediate and dramatic impacts on li-
ving standards of the pastoral and agropastoral
communities (FAO and World Bank, 2018; World
Bank, 2018).

At 5% and 10% discount rates, the BAU benefits
decline to 35 million and 29 million respectively.
However, the BCRs increase from 3 to 4 and 5
respectively. This due to the relatively greater
effects of increasing discount rates on the larger
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benefit figures compared to costs. In contrast,
the per year NPV, annual NPV and per person per
day NPV have all declined.

Based on 3.5% and 43 year time horizon, the
registration option yields aggregate net bene-
fits of USD 182 million, or roughly USD 55, 000
per household and therefore USD 1, 283 per
household per year, amounting to a 403% in-
crease compared to the corresponding BAU
scenario. The high rate of improvement in NPV
reflects both the potential protective effect of
registration, leading activities supporting the
regeneration of land cover and therefore impro-
ved productivity over the 43 year time horizon.
The BCR for the registration intervention option
is 9, whilst the NPV per household and NPV per
day per person increase from USD 258 and 0.12
to USD 1,258 to 0.59 respectively.

With regard to sensitivity analysis, the BCRs for
10 and 20 years, which used 3.5%, 5% and 10%

discount rates respectively, range between 6
and 7. However, the effect of the high the dis-
count rates on NPV is noticeable even over the
shorter time horizons, with per household, an-
nual NPV and NPV per day per person figures
all declining in magnitude over time. It is worth
noting that additional costs associated with the
mitigation measures under the registration op-
tion across different scenarios are captured in
the analysis.

A similar picture emerges from CBA for the
Bookh site (Table 3). Based on the 3.5% dis-
count rate, the NPV improves by 60% from USD
64 million under the BAU scenario to USD 102
million under restoration over a 47-year time
horizon considered (note that the base year for
Bookh analysis is 2017 when site surveying and
restoration took place). The per household an-
nual NPV increased from USD 541 to 868, cor-
responding to USD 0.25 and 0.40 per person per
day respectively which are just 13% and 21% of

TABLE 2

Benefits of scenarios across different discount rates and time horizons (Baligubadle)

BAU @ 43yrs and 3.5% 36,613,326 3 11,095 258 0.12
BAU @ 43yrs and 5% 34,722,520 4 10,522 245 0.11
BAU @ 43yrs and 10% 29,146,074 5 8,832 205 0.09
REG. @ 43yrs and 3.5% 182,047,131 9 55,166 1,283 0.59
REG. @ 43yrs and 5% 119,343,405 6 36,165 841 0.38
REG. @ 43yrs and 10% 50,500,908 6 15,303 356 0.16
REG. @ 20yrs and 3.5% 56,319,808 7 17,067 853 0.39
REG. @ 20yrs and 5% 49,642,488 6 15,043 752 0.34
REG. @ 20yrs and 10% 36,973,587 6 11,204 560 0.26
REG. @ 10yrs and 3.5% 38,170,190 6 11,567 1,157 0.53
REG. @ 10yrs and 5% 35,632,648 6 10,798 1,080 0.49
REG. @ 10yrs and 10% 30,000,172 6 9,091 909 0.42
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the income and therefore consumption levels
required to attain living standards comparable
to the international poverty line ($1.9). The BCR
also increased significantly from 5.7 to 9.8 res-
pectively. The same figures for 10 years and 20
years range between 8.3 and 9.2 respectively
under the different discount rates.

Regarding possible policy implications, the
CBA shows that there is an acute need for effec-
tive intervention measures that can slow the
ongoing land degradation in Baligubadle and
improve upon the benefits generated by the
combined effects of the restoration work and
the communityled management model. These
measures require a concerted effort by go-
vernment, international programmes working
in this area and local communities, to ensure
a long-term and tailored sitespecific approach
to tackle land degradation and preserve the
ecosystem services underpinning local liveli-
hoods and the economy. Specifically, an effec-

tive legal framework is needed, to support land
tenure legislation, alongside greater adminis-
trative, technical and financial capability to
enforce legislation to slow the land degrada-
tion through enhanced customary law-based
land use managed systems that historically
governed communal pastures like the Bookh
site. Alongside this, well-planned transitioning
of livelihoods from current mainly pastoral
strategies toward more agropastoral options,
with greater diversification of incomes and
therefore reduction of current land pressures
from overgrazing in highly populated areas
like Baligubadle, are necessary. In this regard,
a long-term strategic approach to sustainable
management of rangeland ecosystems ser-
vices can potentially be used as part of an ove-
rall national recovery and resilience-building
strategy to stabilize and improve rural living
standards, and therefore serve as appropriate
policy levers to alleviate the widespread po-
verty in the region.

TABLE 3

Benefits of scenarios across different discount rates and time horizons (Bookh)

BAU @ 47yrs and 3.5% 63,580,741.67 5.74 25,432.30 541.11 0.25
BAU @ 47yrs and 5% 58,265,417.71 5.88 23,306.17 495.88 0.23
BAU @ 47yrs and 10% 46,095,824.63 6.21 18,438.33 392.30 0.18
REG. @ 43yrs and 3.5% 101,972,677.52 9.77 40,789.07 867.85 0.40
REG. @ 43yrs and 5% 90,042,616.19 9.48 36,017.05 766.32 0.35
REG. @ 43yrs and 10% 65,488,672.42 8.84 26,195.47 557.35 0.25
REG. @ 20yrs and 3.5% 90,102,388.07 9.22 36,040.96 1,802.05 0.82
REG. @ 20yrs and 5% 82,135,210.54 9.09 32,854.08 1,642.70 0.75
REG. @ 20yrs and 10% 63,247,827.43 8.70 25,299.13 1,264.96 0.58
REG. @ 10yrs and 3.5% 68,203,914.48 8.54 27,281.57 2,728.16 1.25
REG. @ 10yrs and 5% 64,395,105.49 8.49 25,758.04 2,575.80 1.18
REG. @ 10yrs and 10% 54,170,404.12 8.31 21,668.16 2,166.82 0.99
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Conclusions

The analysis suggest that the two mitigating
interventions considered yield significant net
benefits over a long time period and are able
to reduce the progression of land degradation
before gradual restoration, if maintained over
time. However, neither option alone is able to
lift households from poverty within the time
horizons considered, with per capita benefits
accruing to these households ranging between
USD 0.16 and 0.59 for Baligubadle, and USD
0.25 and 1.25 for Bookh.

Given the very different ecological characteris-
tics of the site, the timescales for the restora-
tion of historic land cover will vary significant-
ly. Bookh is covered by a mix of grass, shrubs
and various woody acacia tree species which
grow slowly, whilst the grassy pastureland
can recover much quicker with reseeding and
controlled grazing density. However, the bene-
fits generated by improvements are greater in
Baligubadle because of both dual agropastoral
livelihoods and higher population density. This
feature is obvious from the relatively incremen-
tal values of benefits from BAU; approximately
400% for Baligubadle over 43 years compared
to 60% over 47 years for Bookh. It is therefore
worth pointing out that Baligubadle yields be-
nefit from multiple ecosystem services and
therefore more diversified income sources - a
feature that increases household recovery and
resilience to shocks and hence reduces vulne-
rability.

With regard to sensitivity analysis, the dis-
count rate and inflation effect weigh heavily on
aggregate benefits. Although the BCRs for the
intervention options over the longer time ho-
rizon (2063) are in general much higher than
those for both BAU and other two shorter (10
years) to medium (20 years) term options, their

aggregate benefits are lower in relative terms
because of lower effects of the discount rate
and inflation adjustment.
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Recommendations

The key recommendations emerging from our
analyses are:

Baligubadle

Despite the declining communal rangelands,
Baligubadle communities have largely main-
tained pastoral livelihood strategies and
most households have not diversified their
income sources toward agriculture. This
possibly due to limited farming skills, and
limited availability and high costs of inputs
such as tractors and seeds. In this context,
the registration of enclosures can be used as
a policy lever to not only reduce current land
pressures but also to promote economic di-
versification and strengthen household resi-
lience to shocks.

Effective transitioning of the current pastoral
and village dwelling households (73%) lar-
gely depending on grazing, albeit in varying
degrees, toward more agropastoral liveliho-
ods, requires an appropriate legal framework
and partnership with local communities to
both enactand enforce land tenure legislation
and strengthen the customary law.

Registration of enclosures with strict desi-
gnation of land use under the existing classi-
fication of land in pastoral, agricultural and
forestry uses would be appropriate to miti-
gate currentland degradation resulting from
overgrazing and tree cutting. The site has a
high livestock density (80 heads/km2) be-
cause of limited remaining communal land,
and there are substantial numbers of agro-
pastoralist households (21% of residents),
most of whom stay in their land enclosures
throughout the year. It thus makes sense to
adopt a strategy that transitions the commu-
nity toward more agropastoral livelihoods.

Commercial incentives for agriculture can be
enhanced further through training and sup-
port - necessary to promote agricultural land
use, including commercial fodder production,
which could reduce the impact of droughts in
the region. Land registration will likely
nudge landowners in areas designated as
agricultural use to use land more for crop
production alongside the grazing of their
existing herds, whilst those in areas desi-
gnated as pastoral land will likely open their
enclosures more to rented grazing. The for-
mer group would also likely rent their land
for agricultural use to generate additional
income to meet the associated tax obligation
and cost of inputs, resulting in the long run
in a more diversified economy. Diversified
livelihoods can create a context in which
there is less reliance on unsustainable land
use practices such as charcoal production
and greater environmental stewardship.

Bookh

In Bookh, a more formalized community go-
vernance model with inbuilt penalties for
breaches of the current land use management
option and rewards for good behaviour needs
to be put in place to ensure that the benefits
yielded are sustained. As part of land tenure
legislation, government needs to create a legal
framework for a land stewardship scheme
which can be used to support development of
community-led land use governance models,
and more generally strengthen customary law.

Greater oversight of the local environmental
agency in community governance and moni-
toring and evaluation of its impact over time
is necessary. In this regard, more capacity
building in both administrative matters and
ecosystem services assessmentis necessary
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to empower local institutions. With these
skills they can better safeguard pastoral and
agropastoral livelihoods across the country
and promote economic growth.

In order to support development of effective
environmental policymaking, further capa-
city building of research institutions is ne-
cessary. The analysis presented in this study
is largely based on FGDs with a limited num-
ber of key informants and use of limited
available secondary data. This is considered
acceptable given the training exercise in
which this study is a core component. Never-
theless, more in-depth research based on
population sampling, household surveys and

GIS datais necessary to determine more pre-
cisely the extent of land degradation and its
effect on local livelihoods. With larger
samples, a more robust CBA, ideally under-
pinned by ecological modelling and taking a
more complete account of the environmental
changes, could be conducted.
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ANNEX 1

Annex 1: Data
Data for Baligubadle site

Number of metal sheets per site 3.0

(2.5 m*1m)

Price for charcoal (per 18kg bag in USD) 15.0
No. of residents 3,300.0

Repeated use of metal sheets 10.0
Total site area (ha) 840.0 (no. of sites)
Labour wage, charcoal (per day, in USD) 3.0 Cost per 3 metal sheets (USD) 20.0
Labour wage, animal rearing 0.5 Labour wage, charcoal (per day, in USD) 3.0
(per day, in USD)

Total no. of lorry loads per month 10.0
Labour wage, farming (per day, in USD) 2.3

Avera e load Fer lorry 160.0
Seed quantity, maize (Kg/ha) 8.0 (no. of bags of 18kg)
Seed quantity, sorghum (Kg/ha) 6.0 Cost per load (160 bags of 18 kg each) 200.0
Seed quantity, tomato (Kg/ha) 0.5 Fine per bag 0.3
Seed quantity, green pepper (Kg/ha) 0.5 Total no. of sacks 1,600.0
Seed quantity, chilli (Kg/ha) 0.5 No. of sites 16.5
Average livestock off rate, camel (%) 0.016
Average livestock off rate, shoats (%) 0.15

Number of agropastoral households 700.0
Average camel price ($/head) 350.0

Average cultivated land (ha) 0.3
Average shoats price ($/head) 50.0

Maize production (tonne/ha) 0.5
Average household meat consumption 0.5
(Kg/week)

Sorghum production (tonne/ha) 0.5
Average household milk consumption 20.0
(Litre/week) Tomato production (tonne/ha) 1.0
Meat price ($/Kg) 5.0 Green pepper production (tonne’/ha) 0.5
Milk price ($/litre) 0.5 Chilli production (tonne/hectare) 1.0

Maize/sorghum straw production 2.0

(tonne)

Tractor cost ($ per ha) 35.0
No. of days for charcoal production 3.0
(per site) . .

Price for maize ($ per kg) 1.1
No. of I it 6.0

i Price for sorghum ($ per kg) 0.9

Volume of production per site 100.0 )
(18 kg bags per month) Price for tomatoes ($ per kg) 1.5
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TABLE 4 (CONTINUED)
Data for Baligubadle site
Price for green peppers ($ per kg) 2.4
Price for chilli ($ per kg) 0.9
ﬁvera%e |5|ze oLﬁrewood collection per 20.0
Maize/sorghum straw ($ per tonne) 45.0 eumElie el faelme; 20 i)
Sersl e (k) 11 g\;;aljagye firewood usage per household 6.7
Seed, sorghum ($/kg) 0.9 Price of firewood er kg (equivalent to 1.5
6kg of charcoal, USD)
Seed, tomato ($/kg) 15.0
Seed, green pepper ($/kg) 1.8
Seed, chilli ($/kg) 11.8 Number of poles per household, 30.0
per year
Average value ($) 0.5
No.of pastoral households 900.0
No.of agropastoral households 700.0
Village residents 1,700.0
Avera%e size of head pastoral 20.0
households (camels)
Avera%e size of head pastoral 50.0
households (shoats)
Avera%e size of head agropastoral 5.0
households (camels)
Avera%e size of head agropastoral 20.0
households (shoats)
Avera%e size of head agropastoral 3.0
households (cattle)
Hay (xadhig=20 kg USD) 12.0
Hay (USD 1kg) 0.6
No. of animal grazing per ha (20 days) 20.0
Carrying capacity of site (840 ha), 16,800.0
20 days
Carrying capacity of site (840 ha), 25,200.0
30 days
Consumption per head of animal per 3.0
day (kg)
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TABLE

5

Data for Bookh site

No. of residents 2,500.0
Total site area (ha) 1,730.0
Average livestock off rate, camel (%) 0.016
Average livestock off rate, shoats (%) 0.15
Average camel price ($/head) 350.0
Average shoats price ($/head) 50.0
Average household meat consumption (Kg/week) 0.5
Average household milk consumption (Litre/week) 80.0
Meat price ($/Kg) 5.0
Milk price ($/litre) 0.5
Weeks of the year 52.0

No.of pastoral households 1,300.0
No.of agropastoral households 800.0
Village residents 400.0
Average size of head pastoral households (camels) 40.0
Average size of head pastoral households (shoats) 100.0
Average size of head pastoral households (cattle) 20.0
Average size of head agropastoral households (camels) 15.0
Average size of head agropastoral households (shoats) 50.0
Average size of head agropastoral households (cattle) 10.0
Labour wage, animal rearing (per day, in USD) 1.5
No. of animal grazing per ha (20 days) 10.0
Carrying capacity of site (1730 ha), 20 days 17,300.0
Carrying capacity of site (1730 ha), 30 days 51,900.0
Consumption per head of animal per day (kg) 3.0
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Annex 2: Questionnaire for FGDs

TABLE 6

Introduction: My name is....... | am working with a research case study looking into the land degradation that happened in your area over the past ye-
ars. | would like to know about how and when these changes have occurred, and understand reasons as why they happened, and what actions have
been taken by government, NGOs and local community, if any. | will also ask you a number of specific questions related to value attached to benefits
drawn from local rangelands including grazing, firewood, charcoal etc.

Tell me about changes that have occurred in rangelands in your area?

What are the most visible changes you have observed in recent years?

In your opinion, what the key reason as to why these changes occurred?

How these changes have affected your livelihoods?

In the last 12 months, were trees cut for charcoal production?

If the answer is ,yes’ then ask the following:

What types of trees were cut to produce charcoal? Find out the number of trees going into one bag to come from the
literature depending on the species used

How many households use communal area/private enclosures/sustainable
grazing area for charcoal production?

Thinking about a typical household engaged in charcoal
production, answer the following questions:

How many days were spent producing charcoal including In the focus group, ask once what the local labour payment rates are
cutting, burning, bagging, transporting? per person day

How many hours per day were spent doing this?

How much it costs to transport a bag of charcoal to market?

Are there any other significant costs in charcoal production
and marketing?

How many bags of charcoal were sold past 12 months? 1 bag = approx. 50kg. Use this assumption to work out how much 1 kg of charcoal sells for

In total, How many Somalian Shillings were gained per bag?

How many iron sheets are needed? How much does the equipment cost?
How long do they last? How long does it last?
How much does 1 iron sheet cost? How much did an empty bag for putting charcoal in cost?

What equipment is used for cutting trees? (e.g. an axe)
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TABLE 6 (CONTINUED)

Tell the focus ?roup that for firewood you are asking about the last 12 months, and for firewood collection within

the communa

grazing area/private enclosures/sustainable grazing area as appropriate for the community you are in

Was firewood collected from the communal grazing area/private enclosures/sustainable grazing area?

If the answer is yes, ask the following questions:

How many households used the communal area/private enclosures/sustainable grazing area for firewood collection?

Thinking about a typical household engaged in firewood collection:

How many days were spent collecting firewood?

Ask what the local labour payment rates are
per person per day

How many hours per day were spent doing this?

How many bundles were

Assume that we value firewood Find out the number of trees going into one

collected? collected for household use via bag to come from the literature depending

market prices

on the species used

How many ha of land are within enclosures in the
study area? (through GIS)

How many ha of land are communally managed in the
study area? (through GIS)

How many ha of land are within the sustainably mana-
ged area (through GIS)

Find secondary data sources to give information on
the amount of grazing material produced by 1ha of
enclosed land and communal land by season

Use secondary data sources to see how much the gra-
zing material is worth (market prices) per season

How much does it cost per ha to rent enclosed land
for the winter season?

How much does it cost to buy a ,load’ of grazing ma-
terial during the winter season

Ask what a ,load or grazing density’ is (e.g. camel,
donkey cart etc) and the typical weight o?grazing
material in a ,load’. This means you can work out how
much it costs per kg
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TABLE 6 (CONTINUED)

Tell the focus ?roup that for wild fruit collection you are asking about the last 12 months, and for wild fruit collection within
the communal grazing area/private enclosures/sustainable grazing area as appropriate for the community you are in

Were wild fruits collected from the communal grazing area/private enclosures/sustainable grazing area?

If the answer is yes, ask the following questions:

How many households used the communal area/private enclosures/sustainable grazing area for wild fruit collection?

Thinking about a typical household engaged in wild fruit collection:

What were the three most common- Only ask about the most commonly collected fruits. Only ask for up to
ly collected types of fruits? three fruits

For up to 3 most commonly collected fruits:

How many kg of fruit were colle- Value all fruit collected at the market prices received for any fruit sold
cted in the last rainy season?

How many kg were sold?

Check market prices from secon-

? .
How much were they sold for? dary data sources to confirm

Ask what the local labour payment
rates are per person day

Tell the focus ?roup that for honey collection you are asking about the last 12 months, and for honey collection within
the communal grazing area/private enclosures/sustainable grazing area as appropriate for the community you are in

How many hours were spent collecting and selling wild fruit?

The questions cover wild honey collection only NOT beehives and bee keeping activities

Was honey collected from the communal grazing area/private enclosures/sustainable grazing area?

If the answer is yes, ask the following questions:

How many households used the communal area/private enclosures/sustainable grazing area for honey collection?

Thinking about a typical household engaged in honey collection:

Did you collect wild honey in the last year?

How many kg of wild honey were collected in the last year?

How many kg were sold? Value all honey collected at the market prices received for any honey sold

Check market prices from secondary data sources

How much did were they paid? to confirm

How manﬁ days were spent collecting, processing and Ask what the local labour payment rates are per
selling wild honey? person day
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TABLE 6 (CONTINUED)

Ask the traditional doctor to think only about the medicinal plants they collected from the communal grazing/private
enclosures/sustainably managed grazing area in your study area

Did you collect medicinal plants in the last 12 months from the communal grazing/private enclosures/sustainably

managed grazing area?

If yes, ask the following:

How many days did you spend collecting and processing medicinal plants in the last year?

How much money did you make from the sale of medicinal plants in the last year?

What percentage of all the medicinal plants you sold did you collect from the communal grazing/private enclosu-

res/sustainable managed grazing area?

Please indicate how much you agree or disagree with the following statements

Strongly
dis-
agree

Dis-
agree

Neither
agree
nor

disagree

Agree

Strongly
agree

| feel happy when | am in the communal grazing areas

I look forward to coming to the communal grazing areas

Lots of things in the communal grazing areas remind
me of past experiences

| am proud of the communal grazing areas

The communal grazing areas almost feel like part of me

Compared to other communal grazing areas, this area
has many advantages

When | am in the communal grazing areas, | feel part of
something that is greater than myself

[ really miss the communal grazing areas when | am
away from it for a long time

I have had a lot of memorable experiences in the com-
munal grazing areas

When | am in the communal grazing areas | feel stron-
gly that | belong there

I like the communal grazing areas

. - . , ) : , )
replace ,communal grazing areas’ with ,private enclosure’ or ,sustainably managed grazing area’ (or appropriate

local name for these patches of land) according to which focus groups you are carrying out
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TABLE 6 (CONTINUED)

Focus Group Discussion

How large (in ha) is your enclosed land?

Do you have fencing around your grazing land?

If yes, what is the purpose of the fence?

How many days did it take to build the fence (including cutting trees and moving them to the fence area)?

Each year, how many days do you spend maintaining the fence?

(check labour prices for agricultural labour)

In the last dry season, did you rent out your enclosed land for grazing?

What did you get paid for renting out your land for grazing?

In the last year, did you cut and sell grass?

How many kg of grass did you cut and sell?

(ask what units they use for selling grass, and how many kg make up this unit)

How many days did you spend cutting, transporting and processing grass for sale?

(check labour prices for agricultural labour)

No maintenance or establishment costs

Use secondary data sources based on previous experience to quantify the cost of removing fencing

No maintenance or establishment costs

Take known costs from the sustainably managed grazing area (Bookh)

Only include costs directly related to grazing? management. Exclude animal welfare costs, livelihood
intervention costs, land rehabilitation, resettlement costs
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