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Abstract: Deforestation in the northern part of Ethiopia has occurred for the past
three millennia, while deforestation in the southern part is a relatively recent phenom-
enon. Hence, the rehabilitation of the vast denuded forestlands and woodlands, which
are a source of ecosystem services and livelihoods to local communities, is crucial and
timely. Two case studies are presented: the use of exclosures in the Alaba District and
the rehabilitation of areas invaded by the alien Prosopis species in the Afar region.The
establishment of exclosures has brought dramatic biophysical changes within few years,
resulting in a substantial increase in diversity of flora and fauna, reduced soil erosion,
and soil amelioration.The rehabilitation intervention has also had a positive impact on
the livelihoods of local people; providing access to fodder, construction materials, and
income from cattle fattening and sale of wood and grass. However, there are policy
ambiguities and institutional gaps in the administration of rehabilitated lands in the
country.To sustain the rehabilitation endeavour at Alaba, quintessential elements are the
establishment of clearly defined land-tenure and user-right systems, the enforcement of
by-laws, equitable benefit sharing,and transfer of management power to local communi-
ties. In the case of extensive areas invaded by Prosopis in the Afar region,adverse impacts
on dryland ecosystems and on socio-economic conditions of the pastoral communities
are serious concerns. The restoration intervention approach — management through
utilisation — has not only hindered the spread of Prosopis but also provided possibilities
to generate substantial income for local people by their use of the existing Prosopis
stands. However, the lack of a clear policy direction and institutional mandate coupled
with technical and financial difficulties have constrained successful management of the
Prosopis invasion in the Afar region. Decentralisation of Prosopis invasion management
could be a promising means of institutionalising and scaling up popular participation.

Keywords: Deforestation, degradation, rehabilitation, exclosures, livelihoods, invasive
alien species, Prosopis, Ethiopia

18.1 Introduction
18.1.1 Deforestation and forest

degradation in Ethiopia

Deforestation and forest degradation in Ethio-
pia have a long history with a significant spa-
tial variation. The northern half of the country has
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experienced cyclic deforestation and revegetation
over the past three millennia, while deforestation in
the southern half is a relatively recent phenomenon
(Darbyshire et al. 2003, Nyssen et al. 2004, Dessie
2007). This spatial variability has been conditioned
by factors such as population growth, emergence of
intensive agriculture, expansion of urban areas, and
trade (Darbyshire et al. 2003, Nyssen et al. 2004).
Deforestation has intensified, including the major

299



300

I8 REHABILITATION OF DEGRADED FOREST AND WOODLAND ECOSYSTEMS IN ETHIOPIA ...

southward expansion, since the 1950s (Dessie 2007,
Bekele 2008). Estimates of deforestation rates range
from 140000-200000 ha per year (Reusing 1998,
FAO 2010), and at present only about 12.3 million
ha (11% of the land area) of forest cover remains
(FAO 2010).

Agricultural land expansion and high dependence
on biomass energy are the two most important di-
rect drivers of deforestation and forest degradation in
Ethiopia (Reusing 1998, WBISP 2004, EDRI 2010).
With the geometric increase in population, from 12
million in 1900 to 85 million in 2010, the propor-
tional impact of agricultural land expansion on forest
cover in the country has been obvious and signifi-
cant (Dessie 2007, Lemenih et al. 2008). Unlike in
many other parts of the world, the shift from area
expansion towards agricultural intensification has not
happened in Ethiopia, making deforestation not only
a past process but also a likely phenomenon into the
future. Between 2000 and 2008 alone, agricultural
lands expanded by about 4 million ha, and 80% of
these new agricultural lands came from conversion
of forestlands, woodlands, and shrublands (Federal
Democratic Republic of Ethiopia2010, Brown et al.
2010). In a business-as-usual growth path, demand
for agricultural land is expected to increase from 15
million ha in 2008 to 34 million ha by 2030, most of
which is expected to come from forested landscapes
(EDRI 2010).

New threats for the forests of Ethiopia have also
emerged, including land-grabbing, biological inva-
sion, and climate change. Large-scale land leases
(land-grabbing) to foreign and domestic investors
in the agricultural sector are being promoted, par-
ticularly for the production of export crops and
biofuels. Several recent policy frameworks, such
as the Growth and Transformation Plan (MoFED
2010), strongly advocate large-scale intensifica-
tion and commercialisation of agriculture (Lavers
2012). The total amount of land leased to investors
between 2004 and 2008 was about 1.2 million ha,
and it will likely increase to nearly 7 million ha by
2015 (Stebek 2011). The massive land acquisition
in Ethiopia is causing the clearance of thousands
of hectares of natural forests and woodlands in the
western and southwestern part of the country (Lavers
2012). Various types of natural forests and wood-
lands, ranging from moist evergreen Afromontane
forest in the southwest to wooded grasslands in the
western part of the country, are being cleared and
replaced by commercial agriculture (cf. Stebek 2011,
Gobena 2010).

Invasive alien species are another major threat
to the forests of Ethiopia. Some of the plant spe-
cies introduced to the country have become invasive,
taking over large areas of woodlands. Prosopis juli-
flora (Sw.) DC. (hereafter referred to as Prosopis) is
prominent among these invasive species in Ethiopia.

Climate change is the third emerging threat; it af-
fects stability and productivity of forests and wood-
land dynamics in Ethiopia (Dale et al. 2001), the
livelihoods of forest-dependent communities, and
increased forest susceptibility to fires, pests, and dis-
eases. Climate change may also increase the spread
of invasive species (McNeely 2004) and can exacer-
bate degradation of forest/woodland ecosystems and
the people depending on these ecosystems.

The large-scale deforestation and degradation of
woodlands have had significant social, economic,
and environmental consequences both at local and
national levels. As a consequence of deforestation,
there is an acute shortage of fuelwood, construction
timber, and non-timber forest products (NTFPs) in
addition to disrupted ecosystem functions (soil ero-
sion, hydrological imbalance, loss of biodiversity,
etc.). Moreover, deforestation coupled with poor
forest-sector development has resulted in severe
industrial wood shortages, causing the country to
rely mostly on imported wood and wood products.
At the same time, the invasion of alien species has
resulted in the decline of agricultural and livestock
productivity, increasing incidence of health problems
for both livestock and humans (Zeraye 2008), and
exacerbated biodiversity loss (Berhanu and Tesfaye
2006, Kebede 2009).

18.1.2 Forest and woodland
rehabilitation in Ethiopia

Public recognition of the need for forest conservation
and management in Ethiopia dates back to AD 14th
and 15th centuries (Eshetu 2000). The historic for-
est development pathway in Ethiopia encompasses
three main phases: deforestation phase, substitution
phase (use of alternative materials such as dung and
crop residue for energy and stone for construction),
and restoration phase. Today, Ethiopia has entered
a new period of restoration practices where large
areas of degraded forestlands are put under rehabili-
tation, although deforestation has not been abated.
Both deforestation and forest-restoration processes
are juxtaposed, with strong spatial segregation. The
lowlands and southwestern regions of the country
that host large parts of the remaining forests are still
subjected to deforestation (WBIS 2004, Tadesse
2007), while the northern half of the country where
forests were lost long ago is experiencing significant
level of recovery (Ritler 1997, Nyssen et al. 2009).
Most northern highlands of Ethiopia now have more
trees and woody biomass than 100 years ago, and this
positive trend has also been observed in other parts
of the country during the past three decades (Ritler
1997, Jagger et al. 2005, Lemenih 2010).
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Forest rehabilitation in Ethiopia includes differ-
ent types of strategies and actors. Various forms of
agroforestry, reforestation/afforestation, area exclo-
sure, and woodlot development are popular strate-
gies of restoration observed today (Teketay et al.
2010). The main actors include governmental and
non-governmental agencies and the private sector.
Interestingly, the forest-management approaches
have evolved for the better over time. Earlier ap-
proaches focused more on reforestation/afforesta-
tion and conservation through state-centred coercive
and top-down approaches, whereas more recent
approaches attempt to combine participatory and
decentralised approaches that include engagement
of NGOs and the private sector. The management
approach has also shifted in recent decades from
large block industrial plantations of the 1960s and
1970s to small-scale forest plantations in the form
of woodlots integrated into agricultural landscapes
(Lemenih 2010).

This chapter focuses on two case studies of lo-
cal-level rehabilitation endeavours: rehabilitation of
degraded lands using area exclosures and the man-
agement of an area invaded by an alien tree species.
The aims were to evaluate the processes and impacts
of forest rehabilitation on livelihoods and ecosystem
services as well as to shed light on policies and in-
stitutional arrangements that enhance and/or hinder
the success and sustainability of forest rehabilitation
activities in Ethiopia. For this purpose, an extensive
literature survey, brief field visits to the study areas
and personal experiences of the authors were used
to compile the relevant data.

18.2 Policies, institutions,
and governance

The major policy related to rehabilitation of degraded
forest ecosystems in the country includes the issu-
ance of the Forestry Conservation, Development, and
Utilization Proclamation No. 94/1994 and the subse-
quent development of the country’s comprehensive
forest policy called Forest Development, Conserva-
tion, and Utilization Policy in 2007. The main objec-
tive of this forest policy is “to meet the forest product
demands of the society and increase the contribution
of forest resources to the national economy through
appropriate management.” Other supportive policies,
strategies, and programs include: the National Action
Program to Combat Desertification (NAP 1997); the
Rural and Agricultural Development Policy Strate-
gies (2002); Productive Safety Net Program (PSNP)
(2003); Ethiopian Program of Adaptation on Climate
Change (EPACC); Sustainable Land Management
Program (SLMP) (2008-2015); Climate-Resilient
Green Economy, Phase 1 (CRGE) (2011-2030).
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An important policy shift in the governance of
forests in general and rehabilitated forest areas in
particular have also taken place by shifting from
the state-centred and coercive approach (Rahmato
1994) to a more participatory and community cen-
tred approach. Except in the management of natu-
ral forests, which is predominantly managed in the
form of a participatory forest-management scheme,
most forest rehabilitation projects are managed by
communities that are organised into various forms
of community-based organisations (CBOs). CBOs
develop their own by-laws (community laws) that
govern their participation in the management as well
as benefit sharing from the proceeds of rehabilita-
tion activities.

Furthermore, the decentralisation policy since
1991 has transferred the responsibilities for the
forestland rehabilitation and management from the
federal state to the regional states. However, at the
regional level, different institutional arrangements
have emerged over the past 10 years. In most re-
gional states, the respective bureaus of agriculture
are responsible for forestland rehabilitation. At the
federal-level, the Ministry of Agriculture and Rural
Development, under its Natural Resources Direc-
torate, is responsible for guiding and coordinating
overall forest rehabilitation operations in the country.
However, there still remain significant institutional
gaps in the administration of rehabilitated lands in
the country. These can be seen at two levels: first is
the general institutional (policy and organisational)
gaps at the level of national and regional states, and
second is at the community level, notably related to
the enforcement of community by-laws. The fact that
state policies do not offer provisions for the commu-
nity’s power of decision-making on the management
and utilisation of the rehabilitated forest resources is
recognised as a major hindrance for sustainability as
well as scaling up of rehabilitation efforts. Despite
the active engagement of the community in establish-
ment and successful protection of rehabilitation ar-
eas, there is persistent interference from government
agencies with their protection-oriented mentality.

Generally, land belongs to the state under the
Ethiopian constitution. Ownership of rehabilitated
forest areas still remains ambiguous. There is no le-
gal transfer of land management and user rights to the
community other than the de facto understanding that
the community owns the land. In most cases, there
is no clear definition of community, i.e. there is no
well-defined community boundary, and it is not clear
in all cases who are the persons responsible for man-
aging forest rehabilitation areas. Moreover, there is
ambiguity on whether the trees within rehabilitation
areas belong to the community managing the area or
to the government, and the community is uncertain
whether and when the trees can be harvested for use
and, if so, by whom (Nedesa et al. 2005). There is
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also stringent restriction on movement and trade of
forest products, particularly when the products are
from native species.

There are no clear national policies and strate-
gies for the management of invasive alien species
in general and Prosopis invasion in particular in
Ethiopia (Anagae et al. 2004). Prosopis invasion
was, however, mainstreamed as a major ecosystem
threat in the Afar National Regional State (ANRS)
Forestry Action Plan in 1998, where proposals have
been made for concerted efforts to halt its invasion
and for the need for evidence-based knowledge to
guide appropriate management decisions (Tigabu
and Teketay 1998). Subsequently, Prosopis inva-
sion has been recognised as an emerging threat to
plant biodiversity in the Forest Resource Strategy,
and Draft Ethiopian National Biodiversity Strategy
and Action Plan (Anagae et al. 2004). Now, Proso-
pis is declared as one of the three major invasive
plant species in the country (Mwangi and Swallow
2005). However, planting Prosopis is still recom-
mended for combating desertification in the National
Action Plan (Anagae et al. 2004), reflecting a lack
of consistent policy directions, which is attributable
to the dilemma about the merits of this species and
its management. There is also no clear institutional
mandate for the management of alien invasive plant
species, which has resulted in a lack of proactive and
successful restoration interventions (Anagae et al.
2004). In recent years, the draft regulation on Proso-
pis management was prepared with the assistance
of NGOs active in the area — it is awaiting ratifica-
tion by the ANRS Council. The regulation outlines
strategies to prevent the further spread of Prosopis
and the rehabilitation of invaded areas; it identifies
institutions mandated to lead Prosopis management
at different levels (Getachew 2008).

Control of invasive alien species is a concern for
all citizens; thus several stakeholders, both govern-
mental and non-governmental, are involved in the
concerted efforts. Research institutes provide empiri-
cal evidence supporting management interventions
while governmental and non-governmental organisa-
tions provide both technical and financial supports
to boost the effort to control Prosopis invasions, at
least in a pilot phase.

Global processes, such as the World Bank carbon
financing scheme, Clean Development Mechanism
(CDM), REDD+, Convention on Biological Diver-
sity (CBD), Pastoralist Livelihood Initiative (PLI),
and the Millennium Development Goals are instru-
mental in promoting policies and programs towards
forest landscape restoration in the country. In addi-
tion, national policy, such as restoring post-civil-war
areas and domestic environmental and development
societies are driving forest-landscape restoration in
Ethiopia, particularly in the northern parts of the
country.

18.3 Case studies

18.3.1 Rehabilitation of degraded
lands with area exclosure

Area exclosure refers to the practice of land manage-
ment whereby livestock and humans are excluded
from openly accessing an area that is characterised
by severe degradation (Aerts et al. 2009). The pur-
poses of exclusion of animals and humans are to
prevent further degradation of the ecosystems, ad-
vance revegetation/forest regeneration, and restore
the overall ecological conditions of the areas. Area
exclosure is a passive form of restoration/rehabili-
tation, i.e. it is primarily a natural process and hu-
man inputs are limited to offering protection against
interference. For this reason, some call it a zero-
management strategy for rehabilitation. The zero
management makes it also the cheapest method for
rehabilitation of degraded areas. Nonetheless, in a
few cases, exclosures are supplemented with enrich-
ment plantings of native and/or exotic species as well
as soil and water conservation measures to speed up
the recovery processes (Birhane et al. 2004, 2006,
Mengistu et al. 2005a, 2005b).

Site description

For this case study, the exclosure at Alaba District
(AD) is used to illustrate the rehabilitation of de-
graded lands in Ethiopia. AD is situated within the
Great Rift Valley of Ethiopia, about 310 km south of
Addis Ababa and is located at N 7°17’ and E 38°06’
at altitudes ranging from 1554 to 2149 m (Figure
II 18.1). The AD is located within the Bilate River
watershed. The annual rainfall varies from 857 to
1085 mm, and the annual mean temperature varies
from 17° to 20°C. The most dominant soil of the area
is andosol (Orthic) (IPMS 2007).

Considering the prevailing climate, topography,
and remnant vegetation, it is highly likely that much
of AD was once covered with closed dry evergreen
Afromontane forests (Friis et al. 2010). Moreover,
it is thought that there was abundant wildlife in the
area. The conversion of forests to crop fields and
pasturelands has been carried out for a long period
of time in the AD and this has reduced the present
forest cover to about 7% (IPMS 2005). The exten-
sive deforestation in the area coupled with the easily
erodible nature of the soil has resulted in severe land
degradation, and the site is dominated by numerous
gullies dissecting the landscape.

The district is inhabited by 210243 people, dis-
tributed among 73 peasant associations. Crop cultiva-
tion, livestock rearing, and apiculture are the main
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Figure Il 18.1 Map of Ethiopia (right),Alaba District with 73 peasant associations (left bottom) and Afar
Regional State (left top).The numbers indicate the case study sites: | =Alaba District, 2 = Afar Regional
State.The yellow colour in the Afar Regional State map indicates areas invaded by Prosopis.

sources of livelihood. Maize, teff, wheat, pepper,
haricot bean, sorghum, and millet are the principal
agricultural crops produced in AD. In addition, live-
stock husbandry contributes substantially to the cash
income of farm households. The forests, woodlands,
and planted trees augment the livelihoods of local
people by serving as a source of fuelwood, timber,
and NTFPs. The livelihood sources in AD are re-
flected in the land-use patterns, i.e. about 76% of
the land area is used for agriculture; of this, 69% is
used for crop cultivation and 7% for grazing land
(IPMS 2005).

Rehabilitation interventions

The initial step in the rehabilitation of denuded and
degraded lands in AD was the establishment in 2009
of area exclosures on communal land by the Manag-
ing Environmental Resources to Enable Transitions
(MERET) project funded by the World Food Pro-
gram (WFP) and the District Office of Agriculture
(DOA). The main objective of the exclosures was
initially to rehabilitate/restore degraded lands previ-
ously covered by woodlands or forests for the pur-
pose of obtaining carbon credits. WFP promised to
support the endeavour financially but later withdrew
from the project.

Nevertheless, the DOA pursued the task in col-
laboration with the district administration, surround-
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ing Peasant Associations (PAs), local associations,
particularly Energy Saving Stove Women’s Associa-
tion (ESWA), MERET, and some other NGOs (e.g.
People in Needs, Live Voluntary International, LVI;
Food for the Hungry International, FHI; and the Gov-
ernment Safety Net Project funded by WFP). The
District Administration coordinated and mobilised
the community through awareness-raising campaigns
and discussions with elders and PA representatives,
and it also identified households immediately sur-
rounding the degraded sites. The DOA provided tree
seedlings and grass tufts, technical advice, supervi-
sion, and networking, and it facilitated activities in
the exclosures. MERET provided some incentives,
for instance, wheat, as part of the food-for-work pro-
gram for constructing soil and water conservation
structures to reduce run-off (e.g. stone bunds, micro
catchments, and tied ridges), and tree planting.
The exclosure sites were first selected by the
DOA based on criteria such as extent and severity
of land degradation and interest of local communities
around the degraded sites. The degree of degrada-
tion was assessed on the basis of soil depth, past
history of productivity, presence or absence of rock
outcrops, and sensitivity to natural hazards (erosion
and landslides). After site selection, rehabilitation
measures at Alaba encompassed various activities,
including reforestation, planting of grass tufts, build-
ing of soil erosion control structures, construction
of micro catchments, and enrichment planting of
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degraded areas with valuable species. These types
of activities are described as major restoration inter-
ventions on degraded lands (Bongers and Tennigkeit
2010), with active involvement of various actors. The
tree species planted include Acacia saligna (Labill.)
H. L. Wendl., Grevillea robusta A. Cunn. ex R. Br.,
Eucalyptus globulus Labill., Cordia africana Lam.,
and Casuarina equistifolia. R. and G. Forster. Natu-
rally regenerated native tree species include Croton
macrostachyus Hochst. ex Delile, C. africana, Olea
europaea L. subsp. cuspidata (Wall. ex G. Don) Cif.,
Dodonaea anguistifolia L.F., and different species of
Acacia. Pennistum purpureum Schumach. (elephant
grass), which is a perennial fast-growing species, and
Agave sisalana Perrine ex Engelm. were also planted
for soil stabilisation and reduction of soil erosion.
The survival rate of the planted trees was about 60%
(Alaba MoRAD 2012). Although, the national policy
strongly supports the planting of native species in
exclosures (Teketay et al. 2010), exotic trees and
shrubs dominated in AD as they were considered
fast growing and were expected to establish well
on harsh sites.

The women’s association, which was organised
as ESWA, was responsible for the day-to-day man-
agement of the exclosure, while the PA is responsible
for overall management. The women’s association is
accountable to the PA. ESWA has a total of 281 mem-
bers, whose homes are located around the degraded
land at Chorko village in AD. The association elected
its executive committee, composed of 10 persons,
which is mandated to set rules and regulations on
management and exit and entry, impose penalty on
offenders, and resolve conflicts that may arise in the
protection and management of the exclosures. The
association pays salary to a guard, who is account-
able to the PA and ESWA and follows up on illegal
tree cutting and encroachments. Initially, a total of
281 energy-saving stoves were distributed free of
charge to members of this association as part of ef-
forts to reduce fuelwood harvest from the remnant
degraded woodlands. The association members re-
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Figure Il 18.2 Alaba site at the first year (left) and after four years of rehabilitation (right).

siding close to the exclosures are allowed to harvest
grass through the cut-and-carry system for their own
livestock and to sell to local people at lower prices.
Priority is given to members of the association to
buy grass for livestock fodder at a lower price than
the market price.

The women (ESWA members) participated in
construction and maintenance of soil and water
structures, tree planting, and tending of trees and
grasses planted in the exclosure (Figure II 18.2). In
total, the women worked 27 days per month on the
exclosure site — for 17 days they were paid through
food-for-work (3 kg wheat grain/day) and the re-
maining 10 days they worked for free. Their contri-
butions included collecting stones and transporting
soil and grasses from other areas for construction
of soil-conservation structures. The contribution of
local people was 30%, while 70% was from DOA,
MERET, and NGOs (Figure II 18.2). To date, a total
of 7600 ha of degraded areas were restored under
participatory management of exclosures in AD with-
in 17 PAs, of which Choroko exclosure accounted for
105 ha. At Choroko alone, a total of 28 km of long
bunds and trenches and 78 000 micro catchments
were constructed (Alaba MoRAD 2012).

Biophysical changes of post-rehabilitation
interventions

The rehabilitation interventions have resulted in dra-
matic biophysical changes within few years. Tree
planting, coupled with the natural regeneration of
native woody species from the soil seed bank and
seed rain, has resulted in the formation of a young
secondary forest (Figure II 18.3). The open ground is
fully covered by grasses and forbs. The wild fauna,
such as warthog, rabbit, hyena, and various species
of birds, have been observed in the enclosed area. In
general, the diversity of flora and fauna has increased
substantially compared to pre-rehabilitation inter-
vention conditions. However, although the diversity
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Figure Il 18.3 Local people constructing physical soil conservation structures and planting trees and
grasses on degraded land at Choroko,Alaba, southern Ethiopia. ©Alaba Agricultural office

of flora has increased significantly, it is still substan-
tially lower in diversity vis-a-vis the natural forest
that once thrived in the area. Water runoff and soil
erosion have been reduced significantly, due mainly
to increased vegetative cover and the physical soil
conservation structures, while the soil nutrient sta-
tus and soil physical properties are expected to be
ameliorated, primarily, as a result of the increase in
soil organic matter (cf. Mekuria et al. 2007). The
micro-catchments as well as the stone and soil bunds
capture water from the surface flow and increase soil
water infiltration and the moisture available to the
vegetation (Descheemaeker et al. 2006).

By and large, the local people expressed the opin-
ion that the exclosures had increased grass cover,
decreased soil erosion, and increased rainfall fre-
quency following the regeneration of vegetation on
the degraded lands. They particularly emphasised
the benefits gained from reduced soil erosion on the
lower slopes of the watersheds. Most of the obser-
vations of local people concerning the biophysical
changes are in line with the scientific evidence.

Prior to the rehabilitation intervention at AD, the
vegetation was very scanty or nearly absent; how-
ever, the above-ground biomass (particularly carbon
sequestered by trees) and the soil carbon are expected

PART II: CASE STUDIES

to increase substantially after the intervention. Ac-
cording to Silver et al. (2000), tropical secondary
forest succession sequesters a significant amount of
carbon over a relatively short period of time. If the
area exclosure is maintained for a longer period of
time, secondary succession will advance to a ma-
ture forest with a closed canopy, which, in turn, will
sequester more carbon in both above-ground bio-
mass and in the soil. However, the lack of sufficient
amount of propagules of the native woody species
and highly degraded soils (by water erosion) may
retard or arrest the succession process.

Socio-economic effects of the rehabilitation
intervention

The rehabilitation intervention at AD has brought a
positive change in the perception of the local people;
from a pessimistic position at the beginning of the
intervention to a more optimistic position at a later
phase of implementation. At the start of the project,
20% of the local people agreed with the establish-
ment of exclosures since degraded lands had no
value, 20% agreed to establish exclosures on half
of the degraded land and leave the other half for
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Figure Il 18.4 Exclosure as source of fodder, naturally grown grass (left) and planted elephant grass (right).
Grass is harvested via cut-and-carry system for animal fattening scheme at Choroko, Alaba, southern
Ethiopia. ©Alaba Agricultural office

free grazing, 20% accepted exclosures due to peer
influence or just to respect the decision of local au-
thorities, while the remaining 40% did not accept the
idea due to restriction of free grazing in exclosures or
fear of unforeseen situations (Office of Agriculture
2008). Later on, 95% of the local communities have
developed a positive attitude towards establishment
of exclosures after they benefited from collecting
thatching grass, fodder for livestock, and construc-
tion wood either at low cost or free of charge (Office
of Agriculture 2008).

The rehabilitation intervention has also had a
positive impact on the livelihoods of local people.
Several direct and indirect benefits from the exclo-
sures were mentioned by the local community in
AD. First, ESWA members were able to generate
considerable income from selling of grass and fat-
tened cattle and deposit savings in the association’s
bank account (ETB 30000 or USD 1764). Some
of the deposited money was used to buy oxen for
fattening and for fodder harvested from the exclo-
sure (Figure II 18.4). Second, the women were also
obliged to save Ethiopian Birr (ETB) 20 (USD 1.1)
per month from their monthly income earned through
the food-for-work program. Third, priority was given
to ESWA members to collect construction materials,
thatching grass, and grass for livestock — after obtain-
ing permission from the association committee and
approval of the PA. But, free grazing was not allowed
in order to avoid mortality of naturally regenerat-
ing indigenous woody species due to browsing and
trampling (Teketay et al. 2010). Fourth, the commu-
nity benefited from harvesting of planted eucalypt
trees, with wood used for construction of schools, a
health post and kebele (local administrative office).
However, the collection of fuelwood has not yet ma-
terialised. Other studies in northern Ethiopia showed
that farmers also value aesthetic and wildlife revival
in exclosures (Birhane 2002).

Sustainability of area exclosures

The success of rehabilitation of degraded lands main-
ly depends on clear land tenure — well-defined and
secure property rights for land and trees (Muys et
al. 2006). The form of land-tenure arrangement that
better suits a community to manage the exclosures
and maintain equitable benefit-sharing among mem-
bers is not clearly defined in Ethiopia (Nedessa et
al. 2005). For example, studies in northern Ethiopia
showed that the community strongly favoured private
over communal or state ownership and divided the
exclosure areas among private individuals. On the
other hand, another study in the same region reported
that farmers prefer community-(village-) level man-
agement system over private ownership (Mengistu
et al. 2005a, 2005b). In AD, the preferences of the
local people were not clear, but currently, exclosures
are managed communally. To overcome problems
of tenure insecurity, the AD Land Administration
Department, together with the DOA, have already
planned to offer a certificate of land-use rights for
members of ESWA. Above all, the sense of owner-
ship and equitable benefit sharing are keys to the
sustainability of exclosures (Birhane 2002, Mengistu
et al. 2005a, 2005b, Birhane et al. 2006).

Some of the factors that enhance sustainable use
and conservation of the exclosures in AD include the
growing sense of ownership, management by a local
association, benefits generated from animal fatten-
ing, provisioning of thatch grass, improvements in
community infrastructure, women’s empowerment,
growing tradition of saving money, and increasing
respect of local by-laws. In general, the benefits
people derive from exclosures are incentives that
help to strengthen their support for rehabilitation
of degraded forests and woodlands. A community’s
sense of ownership in AD may increase as it gains
authority over direct use, participates in decision-
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making, and establishes its own by-laws (Mengistu
et al. 2005b). However, there are several factors that
may challenge the sustainability of exclosures in AD,
such as emergence of wild animal pests (e.g. wart-
hogs and baboons) that destroy agricultural crops,
absence of management plans, insecurity of land ten-
ure, increase in youth unemployment and landless-
ness, inequity in benefit sharing (the bulk of direct
benefits go to ESWA members) and encroachment
of livestock (Office of Agriculture 2008).

By having the authority to penalise by-law of-
fenders, local institutions, such as sera (a traditional
institution that organises mutual help against a crisis
or for work) in AD, can enforce the by-laws that
regulate the use of exclosures. Similarly, in northern
Ethiopia, local by-laws, such as serit, have been used
to regulate and protect exclosures from trespassers
(Birhane 2002). However, by-laws can be ineffective
when they lack clear guidelines for their monitoring
and focus on fining trespassers rather than improving
productivity (Birhane et al. 2006). Moreover, there
must be an institution that is mandated to enforce
rules and regulations and implement by-laws. In AD,
the protection of exclosures is mainly conducted by
hired guards. Effective protection and sustainability
of exclosures requires that the community take over
the responsibility, either by sharing the responsibil-
ity among members, who take turns in guarding the
exclosures, or by hiring guards.

Another important factor that may compromise
the sustainability of exclosures is the lack of clear
exit strategies for NGOs actively assisting the reha-
bilitation interventions and the associated risk of an
aid-dependency syndrome. Moreover, there is weak
linkage and partnership between the governmental
institutions and NGOs with respect to information
exchange and coordination of activities. Therefore,
NGO interventions should provide adequate train-
ing for local people to help themselves and promote
strong collaboration with governmental institutions
and communities.

Precautionary measures are also essential in or-
der to reduce the overdependence of local people on
food-for-work programs and to ensure sustainable
management of exclosures. This requires building
capacity via training on, among other topics, entre-
preneur skills of the locals to add value to products
from exclosures — while maintaining the viability of
biological resources. Moreover, there is also a need
to create off-farm income-generation activities, in
particular for youths and the landless section of the
community to avert the threats of encroachment on
exclosures. It is also essential to address cross-cut-
ting issues such as improving health services, fam-
ily planning, and education to directly or indirectly
reduce the pressure on rehabilitated sites.

PART II: CASE STUDIES

18.3.2 Management of areas invaded
by alien species

Site description

This case study concerns management of the Prosopis
invasion in the Afar National Regional State (ANRS),
which is a large lowland expanse in the northeastern
part of Ethiopia located between N 8°51°-14°34’
and E 39°47°—42°24° . The altitude ranges from 144
m below sea level to 2870 m above sea level. The
area receives 27 to 110 mm average monthly rainfall
during the main rainy season in July—August and
about 70 mm monthly mean rainfall from February to
April. The mean annual temperature varies between
34°C and 40-47°C (National meteorological service
agency 2002). The soil is poorly developed and var-
ies, depending on topography and climate, from al-
luvial fans and salt marshes to valley incisions caused
by the Awash River and its tributaries (Mohr 1971).
The region is unique in terms of its ecology — as it
supports a variety of endemic flora and fauna — and
socio-economic and cultural values (Ensermu et al.
1992, Berihun 2001, Hailu et al. 2004). It hosts sev-
eral wildlife reserves (such as Yangudi-Rasa National
Park and Awash National Park) and is a globally
recognised site of the cradle of humankind, where
the oldest human ancestors were unearthed. The
area supports the livelihoods of pastoralists, with
a relatively high livestock population, and provides
agricultural lands for conventional and mechanised
agriculture, salt mining, and ecotourism.

Prosopis, which is native to South America and
the Caribbean, is the major alien invasive species in
the ANRS. Available evidence suggests that Prosopis
was introduced to Ethiopia in the late 1970s from
India by the Ministry of Agriculture as a promising
multipurpose species for use in land rehabilitation
programs (Hailu et al. 2004). The species was planted
over large areas in southeastern and southern Ethio-
pia, particularly during the period from 1986 to 1988.
However, soon after its introduction, Prosopis pro-
liferated and emerged as an aggressive and invasive
species. Today, the total area invaded by Prosopis is
estimated at 700000 ha in the ANRS alone (Ryan
2011); severe invasions have been observed in Dubti,
Mile, Gewane, Buremoditu, and Amibara; moder-
ate invasions in Logya, Hadar, Dulecha, and Awash;
and recent invasions in Yallo and Dalifagae Districts
(Dubale 2008). Invasion of Prosopis is viewed both
as amenace and an opportunity in Ethiopia (Yibekale
2012, Zeraye 2008) and elsewhere in the Horn of
Africa (Mwangi and Swallow 2005, Laxén 2007).
The invasion has resulted in a decline in agricultural
and livestock productivity as well as an increase in
incidence of health problems for both livestock and
humans (Zeraye 2008), exacerbated biodiversity
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loss caused by displacement of indigenous flora,
loss of habitat for wild fauna, and blockage of wa-
ter sources and walking trails (Berhanu and Tesfaye
2006, Kebede 2009). On the other hand, the local
communities have already started benefitting from
the use of Prosopis thickets for various purposes
(Zareye 2008).

Management interventions

Several attempts to reclaim land invaded by Prosopis
have been made. The first pilot management inter-
ventions were initiated in 2004 by FARM Africa, an
international NGO in collaboration with the local
communities and ANRS. The salient features of the
restoration interventions were 1) establishment of co-
operatives to clear invaded areas and their conversion
into crop and pasturelands; 2) processing of Prosopis
pods and seeds for livestock feed, thereby reducing
the propagule load and its subsequent regeneration;
3) introduction of efficient production and process-
ing techniques and access to sustainable markets
for charcoal and fuelwood obtained from Prosopis;
and 4) community mobilisation to uproot seedlings
emerging in newly invaded areas (Getachew 2008).
To test the pilot management interventions, four co-
operatives, made up of 179 members, were estab-
lished in Amibara (Serkamo and Sedhafagae) and
Gewane (Gelaladura and Beida) Districts that have
experienced severe invasion.

In the case study area, the main actors are ANRS,
the local administration bodies, traditional commu-
nity leaders, cooperatives, and technical support
groups (NGOs). ANRS controls all decision-making
power concerning the management of the Prosopis
invasion, including licensing of cooperatives, regu-
lation of cooperatives’ activities, and taxation. All
cooperatives have their own by-laws, which outline
their activities, including cutting trees at least 10 cm
belowground (Hailu et al. 2004), controlling cop-
picing, marking the boundaries of the operational
areas of each cooperative, protecting indigenous tree
species, prioritising pasturelands and croplands for
clearing, and restoring cleared land.

Biophysical changes after rehabilitation
interventions

Prosopis thickets create an oasis within the arid en-
vironment through amelioration of the microclimate,
improving soil fertility through nitrogen fixation,
combating desertification, and restoring denuded
and salinity-affected areas (Wakie et al. 2012). But
its rampant spread warrants control measures. The
management intervention has brought considerable
change in the landscape and the semi-arid ecosys-

tem functions. The four cooperatives managed to
clear 406 ha of invaded land and convert it into other
land-use types. In these areas, cooperatives cleared
Prosopis and cultivated forage, food crops, and cash
crops. Additional benefits from the rehabilitation
interventions include reduced chance of secondary
invasion of lands cleared and cultivated; reduction
in illegal charcoal production, since people involved
in illegal charcoal making work under the coopera-
tives’ supervision; and recovery of indigenous trees,
shrubs, and grasses in Prosopis-cleared lands.

Socio-economic effects of the interventions

The management interventions have also brought
considerable livelihood benefits (Dubale 2006). For
instance, the four cooperatives managed to clear
406 ha of invaded land and generated a net profit
of USD 300075 from the sale of 195949 sacks of
charcoal within a year. The intervention had also
created 233509 man-days per year of labour op-
portunities for daily labourers, equivalent to USD
218221 of income. Similarly, cooperatives involved
in processing and marketing of Prosopis pods and
seeds generated considerable income. For instance,
the Sedhafagae Cooperative alone generated a net
profit of USD 5850 from processing and marketing
crushed pods and seeds as supplementary animal
feed in 2007 (Getachew 2008). In areas where Pas-
toral Livelihood Initiative (PLI) projects have been
launched, cooperatives generated income amounting
to USD 675 to USD 1270 from the sale of vegetables
and sesame grown on reclaimed land in one crop-
ping season. There is good market opportunity for
cooperatives involved in processing of animal feed
and producing charcoal from Prosopis. The coopera-
tives are linked to animal-feed processing factories as
major market outlets for crushed and milled pods and
seeds. Local markets have also emerged where coop-
eratives buy pods from local people, process them,
and sell them back to local livestock keepers. One
of the active cooperatives engaged in pod crushing
(Sedhafagae) processed and sold 10000 kg of pods
to local and government institutes (Getachew 2008).
Similarly, cooperatives engaged in charcoal produc-
tion are linked with wholesalers in major cities along
the Addis Ababa-Djibouti highway. Generally, the
favourable market opportunities are an incentive for
popular participation in managing the Prosopis inva-
sion since financial incentives are a key factor for the
success of proactive restoration measures.
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Sustainability of managing alien species invasion

Although the pilot interventions to manage the in-
vasion of alien species provide empirical evidence
about the importance of managing Prosopis invasion
through its use (Hailu et al. 2004) to improve the live-
lihoods of the Afar pastoral community and recover
indigenous species, the approach is not free from
limitations (Dubale 2006, Getachew 2008). Some
of the major limitations include the failure to abide
by the by-laws and the inability to enforce them;
lack of communication and coordination among dif-
ferent government bodies (e.g. forest guards) and
traditional leaders, as well as among cooperatives
engaged in charcoal marketing; low level of partici-
pation of cooperative members in decision-making;
lack of transparency in the marketing and accounting
systems; and the propensity of the regional govern-
ment, through its Pastoral, Agricultural, and Rural
Development Bureau, to control the activities of the
cooperatives.

Despite the lack of clear policies for manag-
ing invasive alien species, positive developments
have been observed both in research and restora-
tion interventions. On the research front, biologi-
cal properties that promote the species invasiveness
and control measures and its ecological and socio-
economic impacts (both positive and negative) have
been documented (Hailu et al. 2004, Berhanu and
Tesfaye 2006, Zeraye 2008). The policy barrier for
the management of the Prosopis invasion can be ad-
dressed through decentralised management. Decen-
tralisation, a process through which powers, respon-
sibilities, and resources are ‘transferred by the central
state to lower territorial entities and locally elected
bodies, enhances use and management efficiency and
equity and reduces conflicts over natural resources
(Ribot 2009). It also contributes to poverty reduc-
tion through improving access to forest products for
consumption and trading (Cavendish 2000, Larson
2005) and fosters good governance at the local level
(Ribot 2004).

The challenges for decentralisation of the man-
agement of the Prosopis invasion in Afar region
are analysed below in terms of resource sharing,
empowerment, transparency, and accountability,
which are the main tenets of decentralisation. Here,
decentralisation of management is conceived as the
transfer of authority and management functions re-
lated to the existing Prosopis stands from ANRS
(the highest administrative body) to local pastoral
communities. The first step in any decentralisation
process is sufficient knowledge of the resource base,
since the key aim of decentralisation is to transfer
resources to the local administrative entities. Setting
clear boundaries in common-pool resource manage-
ment schemes is also essential to minimise conflicts
over limited resources (Wily 2002). The case study

PART II: CASE STUDIES

in ANRS clearly shows lack of clear demarcation of
the operational areas of the different cooperatives,
and some cooperatives even moved outside their
districts, thus, creating conflicts between coopera-
tives and residents. Furthermore, a realistic land-use
plan detailing areas to be cleared off Prosopis inva-
sion and subsequent management of cleared lands
is lacking. Lack of clearly defined land-tenure rights
also adds complexity into the transfer of resources,
particularly the management of lands reclaimed from
Prosopis invasion.

To meaningfully transfer power, first the pow-
er relation between the different actors should be
mapped out and their responsibilities defined. In the
case study area, ANRS retained all decision-making
power over Prosopis management. The decision of
ANRS to ban all cooperatives and individuals from
producing and marketing charcoal is a particular ex-
ample of the disenfranchisement of the poor rural
populations from benefitting from the use of Proso-
pis stands to support their livelihoods, on one hand,
and the efforts to control the spread of the Prosopis
invasion on the other. The cooperatives simply attend
meetings and assist in decision-making without influ-
encing the decisions — the so-called passive partici-
pation. The technical support groups have provided
sufficient technical support and creation of aware-
ness. Another important aspect of decentralisation
is the level to which power and responsibility for
resources are transferred. In principle, the coopera-
tives are the ones to whom the real decision-making
power should be given. But, in reality, some degree of
power over the management of the Prosopis invasion
has been passed only to district and local administra-
tion entities, reflecting the reluctance of ANRS to
transfer significant jurisdiction to cooperatives over
resources. Another striking feature of the piloted co-
operatives is the disenfranchisement of women from
participating in charcoal production and marketing
as well as their involvement in decision-making, as
virtually very few women are included in the man-
agement committee.

Transparency and accountability are key elements
in the decentralisation process, as communication
has a positive impact on establishing trust and mutual
agreement on rules regarding the management and
use of a resource (Walker and Ostrom 2007). Lack
of transparency with the case-study cooperatives has
resulted in a low level of participation of cooperative
members in decision-making and mistrust between
management committees and members since ma-
jor decisions are made by few management elites.
These are commonplace and serious problems in
many common-pool resource management schemes
(e.g. Coulibaly-Lingani et al. 2011). There is also
evidence of poor accountability within the case-
study cooperatives, the lack of a proper accounting
and auditing system, which is further complicated
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by the involvement of some local leaders in char-
coal marketing. Thus, nepotism is a major concern
and has an adverse effect on the decentraliaation of
management, as also reported elsewhere (Tacconi
2007, Coulibaly-Lingani et al. 2011). It is generally
believed that institutions that fail to reflect local ac-
countability systems in resource management fail to
achieve successful socio-economic and ecological
outcomes of common property resource management
(Brown and Lassoie 2010).

18.4 Conclusions and
recommendations

18.4.1 Area exclosures

The forest rehabilitation activities in Alaba District
are implemented at a site level. These rehabilitation
sites are integral parts of the existing land-use mosaic
within the landscape, and the different land uses have
biophysical and socioeconomic linkages. The on-site
activities have an off-site impact: a case in point is the
connection between the upper and lower catchments,
such as in the Bilate watershed. Hence, landscape-
level planning is recommended for the rehabilitation
of degraded forestlands, where the multiple functions
of the different land uses are taken into account.
Furthermore, it is easier to make the trade-off be-
tween rehabilitation (such as area exclosures) and
livelihoods requirements at a landscape-level than
at the site-level (Lamb et al. 2005).

The establishment of ecological corridors will
facilitate the movement of organisms (gene flow)
and increase the viability and persistence of isolated
populations. Furthermore, corridors may enable the
re-colonisation of a site that has suffered local ex-
tinctions (Hess and Fischer 2001). Corridors are also
important for wildlife, allowing periodic movements
among different habitat types used for different pur-
poses. The establishment of corridors, particularly,
based on existing natural corridors, such as riparian
forests, should be considered when designing and
implementing forest rehabilitation projects in Ethio-
pia. Riparian corridors are cheaper to establish and
can connect highland and lowland habitats, thereby
facilitating migration across different elevations
(Douglas 1997). Whenever possible, considerations
need to be given to the establishment of corridors
that connect forest rehabilitation sites with remnant
natural forest patches, including sacred groves.

In AD, some of the planted exotic woody spe-
cies, such as A. saligna, may turn out to be invasive
and thus monitoring of their spread is required. In
general, native fast-growing and sturdy early-suc-
cessional woody species should be considered first
before resorting to planting non-native species. In ad-

dition, there is a need to broaden the pool of potential
woody and herbaceous species (particularly native
species) that are suitable for rehabilitating degraded
lands and forests in Ethiopia. Although there is an
increase in the diversity of flora and fauna in the
rehabilitated areas, expediting the secondary succes-
sion process through enrichment planting of rare and
endangered species is recommended, particularly
late-successional species. Also, enrichment planting
using nitrogen-fixing fodder trees and shrubs will
contribute to the amelioration of soil fertility and
cater to the pressing need for cattle fodder. Enrich-
ment planting of woody species with fleshy fruits is
also desirable to attract seed dispersers and enhance
the seed rain at the rehabilitation site. The soil seed
bank in Ethiopia is generally poor (Teketay 1996,
Lemenih and Teketay 2004) once the standing veg-
etation is cleared, thus it plays little role in the natural
regeneration of woody species.

Experiences in AD and other parts of Ethiopia
have shown that in the beginning people are scepti-
cal about the effectiveness of area exclosures as a
rehabilitation intervention, benefits sharing, and use
rights regarding exclosures (Birhane 2002, Birhane
etal. 2004, 2006, Mengistu et al. 2005b, Nedessa et
al. 2005, Office of Agriculture 2008). But the inter-
ventions have led to more positive perceptions about
rehabilitation. However, several policy, administra-
tive, and organisational hurdles and shortcomings
severely hamper the realisation of the full potential
of rehabilitation initiatives in restoring ecosystems
and improving livelihoods. These include the lack of
clear guidelines regarding the goals of rehabilitation,
management plans, and indicators against which re-
habilitation success will be evaluated.

Area exclosures can be viable systems if they
have clearly defined users, clearly defined resource
boundaries, and realistic, locally established rules
(Mengistu et al. 2005b). Most often, attention of the
DOA and other stakeholders has been focused on
biophysical impacts of rehabilitation of degraded
lands, while economic and social well-being of the
households have often been neglected (Lovejoy
1985). For example, one of the major challenges
with exclosures is the restriction of free livestock
grazing, and hence there has to be a strategy for
compensating people for the loss of access to graz-
ing areas. To reduce local conflicts, the demand for
free grazing land should also be considered when
planning establishment and expansion of exclosures
(Mekuria et al. 2007). In addition to the cut-and-carry
(of grass) method, depending on the management
plan and carrying capacity, some form of selective
grazing should be practiced inside exclosures to
avoid potential conflict among local people, while
an intermediate level of disturbance (by grazing) may
enhance floristic diversity (Nedessa et al. 2005).

The dependency of local people for grazing and
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fuelwood can be reduced through introduction of
agroforestry practices, energy-efficient stoves, and
woodlots at the farm level. Agricultural productivity
should also be enhanced to create better income and
food self-sufficiency, consequently reducing pres-
sure on the exclosures. Fodder species ought to be
integrated within agroforestry practices, woodlots,
and exclosures in order to cater to the pressing need
of animal feed. Generally, rehabilitation of degraded
forests may also contribute directly to the alleviation
of poverty by generating cash income and indirectly
by improving crop and animal productivity (Gebre
Egziabher 2006).

Furthermore, little emphasis has been paid to
community participation in management and deci-
sion-making. Such a failing can contribute to the
community’s sense of alienation and indifference and
ultimately to the failure of rehabilitation endeavours.
Therefore, understanding the social and economic
system of the local people is the starting point for
successful rehabilitation. Equitable benefit sharing
and genuine participation of local people at all levels
(decision-making as well as design, management,
and evaluation of exclosures) are foundations for
sustaining exclosures.

Involving women in the day-to day running of
restoration activities and benefit sharing from the
exclosure at Alaba is a breakthrough in the struggle
to overcome gender bias in a society where men
have had the sole decision-making power in the
household. Women also benefit from the exclosures
through access to grass and firewood. Rehabilitation
may revive springs and make it easier for women to
fetch water.

In spite of multiple benefits of exclosures, local
people in AD have strongly complained after the
establishment of exclosures about the emergence of
some wild animals, such as warthogs and baboons,
which are browsing and damaging agricultural crops
around the exclosures. There must be coordinated
efforts among concerned offices (e.g. DOA) and
administrative bodies to overcome the problem by
using local knowledge and assistance of experts from
the Wildlife Conservation Authority.

18.4.2 Alien species invasion
management

Prosopis invasion in ANRS is a serious concern due
to the extent of invasion, impacts on dryland ecosys-
tems, ecology, and socio-economic effects on the
pastoral communities. The management of Prosopis-
invaded areas has been a daunting task as a result
of diverging views on the management strategies,
ranging from complete eradication to management
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through utilisation. The pilot management interven-
tions have clearly demonstrated that, if properly man-
aged, the Prosopis thickets are valuable resources
for diversifying rural livelihoods vulnerable to food
insecurity and for protecting the functionality of the
semi-arid ecosystem. However, the lack of a clear
policy direction and institutional mandate, coupled
with technical and financial difficulties, have con-
strained the successful management of the Prosopis
invasion in ANRS. Decentralisation of management
of the Prosopis invasion could be a promising means
of institutionalising and scaling up of popular partici-
pation. To address the challenges for decentralisation
of management of Prosopis invasion, the following
recommendations are suggested.

1. The removal of Prosopis, followed by conversion
of restored lands into other land-use forms (active
restoration), is more effective in controlling sec-
ondary invasions than passive restoration (simply
clearing the invaded area). If passive restoration is
pursued, an incentive mechanism should be estab-
lished (e.g. remuneration) for people participating
in these activities.

2. The operational management units of each coop-
erative should be clearly demarcated within each
district and a detailed land-use plan prepared. Ar-
rangements for secured land-tenure rights should
be made for restored areas.

3. Identifying the various actors and defining their
roles and responsibilities must be worked out in
order to establish a revamped local structure, in-
cluding elected local leaders, traditional commu-
nity leaders, and representatives of the coopera-
tives. Any such new institution should regularly
hold general public meetings to prepare annual
plans of activities, make decisions regarding the
allocation of revenues, and present annual audit
reports.

4. ANRS should minimise its influence to leave more
space for decision-making by members of the co-
operatives.

5. To address transparency and accountability is-
sues, mechanisms to enhance information flows,
collectively agreed guidelines for benefit-sharing
and robust auditing, and audit reporting systems
should be established at the local level. In this
regard, both government and NGOs would assist
through training of cooperative members in book-
keeping. Members of the management committee
should be democratically elected and positive af-
firmative action should be considered to increase
the participation of women in the leadership.

To deter illegal activities, effective law-enforce-
ment mechanisms should be put in place.
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