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Summary

Land degradation and deforestation problems exists across sub-Saharan Africa in general and
these remained as the major environmental problems in the Tigray region for many years. The
joint effort of the regional government and the local communities had started to rehabilitate the
degraded lands by closing it from human and animal interferences that is termed as exclosure.
Even though there are a number of studies on exclosures, many of them are mainly focusing
on biophysical dimensions of exclosures. Therefore, this thesis was designed to address the
following objectives. To examine how values of outputs from exclosures are distributed and
identifying factors that influence its distribution (Paper I), to assess perception and attitude of
the household heads’ towards exclosures (Paper II) and to learn from local communities on the

institutions for environmental rehabilitation in the Tigray Region (Paper III).

The study was conducted on nine exclosures in the Tigray region. Data collected using the
household survey (Papers I and II), group discussions (Paper I1I) and secondary data were used
for the analysis (Papers I, II and III). In Paper I, Gini coefficient was used to measure the
distribution of values of outputs on adult equivalent basis among households adjacent to the
selected exclosures, probit model was used to identify factors that influence whether
households collect outputs from exclosures and multiple linear regression model was also
employed to analyze factors influencing households’ share of values of outputs from
exclosures. The Gini coefficient result revealed that the distribution of values of outputs varied
from fairly equal to quite unequal. Households with larger herd sizes and those who reside far
from the district market had both higher probability to collect and larger share of outputs from

the exclosures.
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In Paper II, descriptive statistics was used to analyze on how household heads perceive the
various impacts of exclosures and their attitudes towards existing exclosures and expansion of
exclosures. Moreover, factor analysis was used to reduce 17 perception statements into four
meaningful components, using these four extracted factors, multiple linear regression model
was used to analyze factors that influence household heads’ perception towards exclosures and
the binary logit model was used to analyze factors that determine household heads’ attitude
towards exclosures and expansion of exclosures. As a result, the local community had good
perception towards ecological improvement or the potential to rehabilitate the degraded area
while their perception to the economic benefit was less as compared to ecological
improvement. Farmers who are often visited by the development agents had negative influence
on household heads’ perception of economic improvement but positive influence on both equal
access and ecological improvement. Farmers who collect outputs from exclosures and
frequently visited by development agents had negative attitude towards expansion of
exclosures. Therefore, in order to improve household heads’ attitudes towards expansion of
exclosures the economic benefits from exclosures should be enough to outweigh costs
associated with its expansion. Moreover, the information disseminated through development
agents should give due attention to the economic benefit rather than prioritizing only the

ecological rehabilitation.

In Paper III, group discussions were recorded using voice recorder and later the information
was transcribed into written format. Thereafter, the written document was used to address the
research questions of the study. As a result, with regard to the type of land used for exclosures,
out of the three exclosures two of them (Tensuka and Abel Dega) were established on degraded
communal grazing lands while the third one (Adi Gedaw) was established on hillside cultivated

land. The idea of exclosure was introduced to the local community through the joint effort of
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Bureau of Agriculture and Rural Development, respective district offices of BoARD, village
administration and development agents. The governance of hizaeti was compared with that of
exclosures. In hizaeti the local community were able to make autonomous decision making on
the management of resources, however, on exclosures they did not have such autonomous
decision making power. Therefore, there is a need to enhance the autonomous participation of
local community on the decision making process towards rehabilitation of degraded lands. In
general, the local policy makers with regard to natural resources such as exclosures should
consider alternative options and revise the management strategies of exclosures so as to benefit

poor households from exclosures in the Tigray Region.



Sammendrag

Avskoging og forringelse av landressursene er et generelt problem i mange deler av Afrika ser
for Sahara og dette har vaert det storste miljoproblemet i Tigray regionen i lang tid. I en felles
innsats fra regionale myndigheter og lokale bygdelag har man begynt & rehabilitere degraderte
landomrader ved & stenge dem for mennesker og husdyr. Slike avstengte omrader har fatt
betegnelsen «exclosures» pa engelsk. Det er gjort mange studier av slike avstengte omrader,
men de fleste av dem handler om de biofysiske dimensjonene av omradene. Derfor ble denne
avhandlingen innrettet for & studere sosiale og ekonomiske aspekter av slik rehabilitering.
Artikkel I viser hvordan verdiene som hentes ut av de avstengte omradene fordeles i landsbyene
og hvilke faktorer som pavirker denne fordelingen. Artikkel II viser hvordan de lokale
innbyggerne ser pa de avstengte omradene og hvilke holdninger til slike omrader som er utbredt
i lokalsamfunnet. Artikkel IIT gjor et forsgk pa 4 hente leerdom fra lokale bender om hvordan
de uformelt har organisert forvaltningen av felles beiteressurser, og & vurdere om dette kan ha

overferingsverdi til forvaltning av «exclosures.

Studien ble gjennomfert i ni «exclosures» i Tigray. Data ble samlet inn gjennom en survey
blant husholdningene (Artikkel T og II), gruppediskusjoner (Artikkel III), og sekunder
statistikk fra ulike kilder. I artikkel I ble Gini koeffisienten brukt til & male fordelingen av
verdier som hestes i de avstengte omrddene blant husholdningene som holder til i naerheten.
En probit-modell ble brukt til & identifisere faktorer som pavirker om en husholdning deltar i
uttaket av verdier eller ikke. En multippel regresjonsmodell ble benyttet for & analysere hvilke
faktorer som pévirker en husholdnings andel av de samlede verdiene som hestes. Analysen
viser at fordelingen av verdier varierer mellom ulike bygder — fra ganske jevn fordeling i noen,

til noksa skjev fordeling i andre. Husholdninger med mange husdyr og husholdninger som bor



langt fra bygdesenteret hadde begge storre sannsynlighet for & hoste gras og frukt i de avstengte

omradene, og deres andel av samlet uttak var ogsé heyere enn andre husholdninger.

I artikkel IT ble deskriptiv statistikk brukt for & analysere hvordan familieoverhodene oppfatter
effektene av at det er etablert «exclosures» i narheten. Deres holdninger til eksisterende og
potensielt nye «exclosures» ble ogsa analysert. Videre ble faktoranalyse brukt for & redusere
17 persepsjonsuttrykk til fire meningsfulle komponenter. Disse fire komponentene ble benyttet
i en linesr regresjonsanalyse av faktorer som pévirker familieoverhodenes holdninger til
eksisterende og eventuelle nye «exclosures». Lokalsamfunnet oppfattet de stengte omrddene
som en klar forbedring av den ekologiske tilstanden, men endringen av den ekonomiske
tilstanden ble ikke oppfattet like positivt. Bender som ofte far besgk av veiledningspersonale
hadde darligere oppfatning av de stengte omradenes bidrag til gkonomisk utvikling, men bedre
oppfatning av ekologisk utvikling og lik adgang til omradene, enn resten av lokalbefolkningen.
Bender som hgster mer og som ofte besgkes av veiledere, hadde negativ holdning til ytterligere
ekspansjon av stengte omrader. Hvis familieoverhodenes holdning til ekspansjon av stengte
omrader skal forbedres, ma de gkonomiske fordelene av slike omrader bli store nok til & veie
opp for de ulempene som forbindes med slik ekspansjon. Videre ma den informasjonen som
formidles av veiledningstjenesten legge sterre vekt pd gkonomiske forbedringsmuligheter

heller enn 4 konsentrere seg kun om gkologisk rehabilitering.

For artikkel IIT ble det gjennomfoert gruppediskusjoner med bererte bender og andre i
lokalbefolkningen for & belyse forvaltningen av stengte omrader og andre fellesarealer i
tilknytning til tre av de ni omradene. To av de stengte omrddene (Tensuka og Abel Dega) ble
etablert pa forringet felles beiteland mens det tredje (Adi Gedaw) ble etablert pa dyrket mark i

en asside. Ideen om «exclosures» ble introdusert til lokalsamfunnet gjennom en samordnet

Xi



innsats fra landsbyadministrasjonen og veiledningspersonale fra «Byréet for Jordbruk og
Bygdeutvikling» (BoARD). Forvaltningen av «Hizaeti» (felles beitearealer som forvaltes etter
uformelle regler) ble sammenlignet med forvaltningen av «exclosures». «Hizaeti» forvaltes
slik at lokalsamfunnet kunne gjere autonome beslutninger om ressursutnyttelsen mens dette
ikke var mulig for de stengte omradenes («exclosures») vedkommende. Det synes derfor & vaere
behov for & utvide mulighetene for autonom lokal forvaltning og rehabilitering av degraderte
landareal i Tigray. Myndighetene burde vurdere alternative forvaltningsmuligheter for
degraderte naturressurser og endre forvaltningsstrategiene for «exclosuresy slik at de i sterre

grad kommer fattige deler av lokalsamfunnet til gode.
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1. Introduction

Land degradation is a common problem in many parts of the globe (Al-Dousari et al., 2000,
Gisladottir and Stocking, 2005). The degradation problem exists across sub-Saharan Africa
(Yayneshet et al., 2009, Nedessa et al., 2005) and it is the major environmental problem in the
Tigray region of Ethiopia (Babulo, 2007, Haileslassie et al., 2005, Mekuria et al., 2007, Girmay
et al., 2009). This problem in the region has been attributed to the expansion of cultivated land
at the expense of forests and other vegetation, unsustainable utilization of forest products for
several purposes such as fuelwood and construction materials, and overgrazing (Babulo, 2007,
Berhane et al., 2007, Gebremedhin, 2003, Gebremedhin and Swinton, 2002, Nyssen et al.,

2004).

A remedial strategy to combat the land degradation problem was to engage in rehabilitation of
degraded areas. Rehabilitation of degraded lands has been implemented as a common practice
in a number of countries around the world (Chokkalingam, 2006, Lamb and Gilmour, 2003),
and in African countries such as Ghana (Blay et al., 2008), Tanzania and Kenya (Lamb and
Gilmour, 2003). Besides, land rehabilitation is common in many parts of Ethiopia (Aerts et al.,
2008, Reubens et al., 2011). For instance, the practice known as exclosure is applied on
degraded dryland areas in East Africa to enhance environmental rehabilitation, and it is also

used to allow growth of young trees in the Sahel (Chirwa et al., 2017).

Moreover, the Tigray region has exerted rehabilitation efforts to combat the land degradation
problem for the last three decades (Balana et al., 2010, Gebremedhin et al., 2003). To this
effect, the regional government together with the local communities in the rural areas of the
region implemented several natural resource management strategies to combat land

degradation caused by either natural or anthropogenic factors (Seyoum et al., 2015). One



strategy was the establishment of exclosures (Balana et al., 2010, Descheemaeker et al., 2006c,
Gebremedhin, 2003, Gebremedhin and Swinton, 2002, Nedessa et al., 2005, Mekuria et al.,
2007, Seyoum et al., 2015). Exclosure is defined as degraded land where livestock and human

interventions are restricted in order to enhance natural restoration (Aerts et al., 2009).

The main purpose for the establishment of exclosures in the region was for ecological
rehabilitation (Mekuria et al., 2011a). Nonetheless, the increased expectation of the local
community towards economic benefits from exclosures created a great challenge to the
management of exclosures (Gebremedhin et al., 2003). Berhane et al. (2007) reported that the
main purpose for the establishment of exclosures was to enhance ecological conditions that in
turn increases the economic benefits to the local community. Descheemacker et al. (2006c)
also reported that considering economic benefits is a necessary condition for exclosures to
continue enhancing their environmental condition. Babulo (2007) recommended that
exclosures should not only consider environmental rehabilitation of the degraded areas but also
economic benefits. Taken together, these studies show that even though the primary purpose
for the establishment of exclosures was to rehabilitate the degraded land, the economic benefit
from exclosures should also be considered as a necessary condition for the management of

exclosures.

1.1. Exclosure establishment and development in the Tigray region

In the literature, various stakeholders involved in the establishment of exclosures are
mentioned. For example, Descheemacker et al. (2006c) revealed that the establishment of
exclosures was made with joint effort of local community, governmental and non-
governmental organizations. Mekuria (2013b) also reported the efforts made by stakeholders

such as development agents, local administration and local community, during the



establishment of exclosures. Development agents from Bureau of Agriculture and Rural
Development and the local administration/village administration were engaged in the
identification of the degraded areas to be closed, and the final decision was made at a general

meeting with the local community.

There are different reports on when the first exclosures were established in Tigray. Nedessa et
al. (2005) reported that the inception of exclosures, which occurred together with the large
scale land rehabilitation and soil and water conservation programs in Ethiopia was started
around 1980. It was also reported that the establishment of exclosures in the region was started
in 1980 (Descheemacker et al., 2006a; 2006b). Contrary to these reports, Gebremedhin et al.
(2003) reported that there was limited experience with exclosures before 1991. Others mention
that the initiative to construct exclosures was started in the semi-arid lowlands of Tigray region
in 1991 (Mekuria, 2013b, Mekuria and Aynekulu, 2013). The exclosure management
before 1991, i.e. during the Derg regime, was top-down. Tigray People’s Liberation Front
(TPLF) has contributed to the participatory management of exclosures (Mekuria, 2013a) since
1991, which is after the fall of the Derg regime. A case study on community based natural
resource management in the region also reported that the change in the management of natural
resources resulted from the change in political regime (Chisholm, 1998). Even though different
scholars have reported differently about the year when the establishment of exclosures started,
there is regime change in between the reported years. The nature of participation was also
reported to be different on the management of exclosures and this could lead to different
outcomes. Moreover, one study emphasized that the effective establishment of exclosures to
rehabilitate degraded areas in Tigray was started in 1991 (Babulo, 2007). Therefore, the nine
exclosures that we considered in our study were all established since 1991- or after the fall of

the Derg regime.



New exclosures have been established during the last three decades, and the Bureau of
Agriculture and Rural Development (BoARD) reported that the area of land that was covered
by exclosures only in the Tigray region was about 1.3 million hectares in 2013 (BoARD, 2013).
The area coverage of this land use type, that is exclosure, was 12.5 % of the total area of the

region.

1.2. Statement of the problem

The thesis on socioeconomics and governance of exclosures in the Tigray Region had the
following three interlinked components. (i) How economic values of outputs from exclosures
are distributed? (ii) How household heads’ perceived the various impacts of exclosures and
what is their attitudes towards exclosures? (iii) What we can learn from local communities on
institutions for environmental rehabilitation in the Tigray Region? We have presented the

rationale for each of the components as follows.

Since the establishment of exclosures a number of studies have been conducted especially on
the biophysical dimension (Descheemaeker et al., 2006b, Yami et al., 2006, Yayneshet et al.,
2009, Berhane et al., 2007, Mekuria et al., 2011b, Mekuria and Aynekulu, 2013, Mekuria,
2013b). Moreover, there were also studies on economic contribution of forests to the livelihood
of the local community in different parts of the country and beyond (Adhikari et al., 2004,
Cavendish, 2002, Mamo et al., 2007, Soltani et al., 2012, Soltani et al., 2014, Tesfaye et al.,
2011) and that of exclosures in the Tigray region (Babulo et al., 2009, Mekuria et al., 2011a).
However, the issue of benefit sharing of outputs from exclosures did not receive much attention
despite its importance for the management of exclosures. Besides, Nedessa et al. (2005)

suggested further study on the distribution of values of outputs from exclosures. Mekuria et al.



(2011a) reported that the rehabilitation of degraded communal lands such as exclosure is
dependent on its economic contribution to the local community. Equally important, it is also
vital to analyze on how the economic value of outputs is distributed among households since a
distribution that is perceived as unfair may hamper participation in and support for the
management of exclosures. The information obtained from this study may inform policy
makers at different levels on how to adjust the existing management systems and design of

future management options for exclosures in the Tigray Region (Paper I).

Mekuria et al. (2011a) reported that the perception of local communities is important to
enhance the effectiveness of natural resource management. Belkayali et al. (2016) reported that
assessing the perception of local residents and identifying factors that influence perception are
imperative to enhance participation of local community towards rehabilitation of degraded
areas. Understanding people’s perceptions and attitudes towards rehabilitation of degraded
areas is a path to develop good management plans (Allendorf, 2006) likewise, it is vital to
sustain the protected areas (Htun et al., 2012). Furthermore, attitude and perceptions studies
are being used as a means to monitor the acceptance and the impact of rehabilitation of
degraded areas (Kideghesho et al., 2007). A number of studies were conducted to examine
perceptions and attitudes of local community on conservation and protected areas in Ethiopia
(Bessie et al., 2014, Moges and Taye, 2017, Tadesse and Teketay, 2017, Tesfaye et al., 2012,
Tessema et al., 2010, Urgessa, 2003, Mekuria et al., 2009, Mekuria, 2013a). However, most of
these studies were not supported with theoretical orientation with the exception of (Tesfaye et
al., 2012). Moreover, the studies conducted in the Tigray Region by Mekuria et al. (2009) and
Mekuria (2013a) assessed the perception of local community on the effectiveness exclosures
to control soil erosion and restoring vegetation, respectively. These studies mainly dealt with

perception of local community on environmental elements without giving due attention to other



factors that could influence perception. Therefore, to address these shortcomings, the current
study was designed to assess household heads’ perceptions on the various impacts of
exclosures, their attitudes towards existing and future expansion of exclosures and factors that
influence both perceptions and attitudes towards exclosures. We have used social exchange
theory to support our study with a theoretical orientation. Addressing these shortcomings can

add knowledge to the existing literature on exclosures (Paper II).

Even though there are many common features of exclosures in Tigray, only limited research
was conducted to study the history of establishment and social arrangements governing access
(Yami et al., 2009, Yami et al., 2013). Thus, conducting a study on this matter may shed light
on whether the exclosure is a homegrown idea in local communities in Tigray, or an imported
technology from other parts of Ethiopia or abroad. Such a study can also enrich the existing
knowledge on the social arrangements of exclosures through illustrating management practices
of the selected exclosures. In addition, there is scant information on the management practices
of exclosures and hizaeti - the local term for protected grasslands (Shylendra, 2002). Therefore,
conducting such study could add knowledge to the existing literature on how resources are
managed, the type of institutions practiced and autonomy of local communities to make

decision under the two management practices (Paper III).

1.3. Objectives and research questions of the thesis

The general objective of the study was to analyze socioeconomics and governance of

exclosures in the Tigray Region.

Based on available literature referred above and own observations in the field the broad

research questions are:



1) Who is capturing the economic benefits harvested from exclosures?
2) Are local people happy with the exclosures and the way they are managed?
3) What is the relationship between state organisations and local communities in the

management of exclosures?

Having asked these questions, the following two hypotheses were also formulated:

1. Differences in income and wealth are maintained in most societies through inequality
in people’s ability to capture economic benefits (Sen and Foster, 1997) — better off
individuals or families are able to capture more (a larger share) of the economic output
than poorer people (Magalhaes and Santaeulalia-Llopis, 2017). Even though the output
from exclosures in Tigray may seem very limited, it would not be surprising if better
off household are able to capture most of what is harvested there.

2. Land tenure in most sub-Saharan countries is based on private user rights to cultivated
land, while non-cultivated areas are considered common-pool resources (Adams et al.,
1999). Local communities in Tigray have developed informal institutions to manage
protected grazing areas (Shylendra, 2002), but such institutions were not imitated for the
management of exclosures. In Africa, e.g. Zambia, Zimbabwe and Tanzania, the state
is the de jure owner of such land, but does not have the resources to control use and
exploitation of these resources in remote areas (Sjaastad and Cousins, 2009). The
hypothesis for Tigray was that the establishment of exclosures is a way for the state to

claim de facto ownership of non-cultivated land.

The first hypothesis could be tested quantitatively, but the second hypothesis was not easy to
test in a similar strict sense. However, qualitative methods were applied in order to understand

the governance of both exclosures and informally protected grazing areas in Tigray.

The specific objectives along with the research questions are presented as follows:



1. To analyze how values of outputs from exclosures are distributed and identifying the
factors that influence its distribution (Paper I). The research questions were:
a) How are the economic values of outputs from exclosures distributed among
households adjacent to the exclosure?
b) What factors influence whether a household collects outputs from exclosures?
c) What factors influence a household's share of economic values of outputs from
the exclosures?
2. To assess perception and attitude of household heads towards exclosures and their
influencing factors (Paper II). The research questions were:
a) How do local household heads living adjacent to the selected exclosures
perceive the various impacts of exclosures?
b) What are local household heads’ attitudes towards existing and further
expansion of exclosures?
¢) Which factors influence local household heads’ perceptions of exclosures?
d) Which factors determine local household heads’ attitudes towards existing and
further expansion of exclosures?
3. To learn from local communities on institutions for environmental rehabilitation (Paper
IIT). The research questions were:
a) How does the governance of the studied exclosures differ?

b) What are the differences between the governance of exclosure and hizaeti?

Concepts and theories

Management of common pool resources and the distribution of outputs

Exclosures are established on degraded lands considered as common pool resources. Hence,
the exclusion of individuals who do not make a contribution towards establishment and

management of exclosures from accessing and having any benefits is difficult and costly. To



protect and maintain exclosures, similar to other common-pool resources, depend on the joint
efforts of individuals and collective actions (Ostrom, 1990, Sandler, 1992). If rules are well
established, then the users are able to allocate resource benefits equitably, over long periods
and in an efficient manner (Agrawal, 2001, McKean, 1992, Ostrom, 2005). Creating rules is
associated with specification of rights and duties of participants. This makes a public good for
those involved (Ostrom, 2005). Everyone who is a part of the community can get benefits from
this public good irrespective of their contribution to maintain the resource (Ostrom, 2005). The
free riders’ problem (Baumol, 2004) is the main challenge facing common pool resources. If

the free riders’ problem is not resolved, the tragedy of commons may result (Hardin, 1968).

The literature on common pool resources have specified influencing factors and variables
which can enhance the likelihood that resource users organize themselves by creating and
following rules which will avoid the free riders’ problem and the tragedy of common (Agrawal,
2001, Baland and Platteau, 1996, Ostrom, 1990, Wade, 1988). These variables are classified
into two broad sets as those describing the attributes of the common pool resources and those
of users. These variables affect the basic cost-benefit calculations of a group of users when
they aim to utilise a resource (Ostrom, 2005). Each user compares the expected net benefits of
harvesting from a resource in current situation without any rules (Bnr) to the benefits they may
achieve if the rules are established (Bwr) considering all transaction costs associated with
establishment of rules. If the users realized that Bwr is greater than Bnr, this means that the
difference of the two benefits (Bw-Bn=D) is positive, then they establish institutions and

commit to rules. These influential variables were further discussed in Paper I.



2.2. Perceptions of, and attitudes to environmental rehabilitation and social exchange

theory

Based on conservation and protection aspects we considered establishment of any protected
area as an exchange. Cropanzano and Mitchell (2005) reported that based on social exchange
theory, an exchange has associated costs and benefits associated with it. The framework of the
study is based on the balance between positive perception of benefit flows from protected areas
and negative perceptions caused by the costs. The core of the framework is household heads’
evaluation of benefits and costs associated with exclosures. Several variables affected the way
household heads evaluated benefits in relation to the costs. The variables were identified
through a literature review of studies examining local communities’ perceptions of and

attitudes towards protected areas.

Local communities’ perceptions and attitudes seem to depend on the tangible benefits obtained
from protected areas (Allendorf, 2007, Allendorf et al., 2006, Baral and Heinen, 2007, Bauer,
2003, Fiallo and Jacobson, 1995, Htun et al., 2012, Infield and Namara, 2001, Kuvan and Akan,
2005, Mehta and Heinen, 2001, Tessema et al., 2010, Vodouhé et al., 2010, Walpole and
Goodwin, 2001, Xu et al., 2006) compared with the cost of living adjacent to such areas (e.g.,
Fiallo and Jacobson, 1995, Walpole and Goodwin, 2001, Xu et al., 2006). The balance between
positive perceptions of benefit flows from protected areas and negative perceptions caused by

the costs will determine whether people support the establishment of protected areas.

The impacts of socio-economic variables on local communities’ perceptions and attitudes have
been found ambiguous (Allendorf et al., 2006, Baral and Heinen, 2007, Fiallo and Jacobson,
1995, Kaltenborn et al., 2006, Kideghesho et al., 2007, Mehta and Heinen, 2001, Shibia, 2010,

Tessema et al., 2010, Vodouhé et al., 2010, Xu et al., 2006). For example, the impact of
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education and gender on local perceptions and attitudes seems to be site-specific and
inconsistent. While some scholars have reported that education has a strong impact on local
attitudes (e.g., Allendorf et al., 2006, Mehta and Heinen, 2001, Shibia, 2010, Xu et al., 2006),
others have not found a correlation between education and local perceptions and attitudes
(Baral and Heinen, 2007). Some studies have revealed that gender is a predictor of attitude, as
women more likely have negative attitudes (Allendorf et al., 2006, Mehta and Heinen, 2001,

Xu et al., 2006), whereas others have not found a correlation between gender and attitude.

The social exchange theory assumes that power in social exchanges lies with those possessing
greater resources. Household’s socio-economic profile indicates the resources possessed by the
household that indeed influence household’s ability to take advantage of exclosures. The ability
to take advantage of exclosures have impacts on household head’s evaluation of benefits and
costs associated with exclosures as having positive economic impacts. In our analysis, the
variables describing socio-economic context were “gender of the household head,” “log of age
of the household head,” “household’s average years of education,” “household‘s labor force,”

“household’s cropland area,” and “household’s herd size.”

Perceptions and attitudes are likely to differ among people living in different geographical
situations (Hein et al., 2006, Muhamad et al., 2014). For example, local communities living
closer to protected areas tend to perceive there are many ecosystem services (Sodhi et al., 2010)
and consequently hold positive attitudes towards their protected surroundings (Macura et al.,
2011). At the same time, local communities living closer to protected areas and further from
market are more dependent on natural resources for their livelihoods (e.g., Mamo et al., 2007,
Soltani et al., 2012). Economic dependence has emerged as a significant factor influencing
perceptions and attitudes (Kuvan and Akan, 2005). Furthermore, the size of the protected area

and the number of people with access rights could influence perceptions and attitudes
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(Allendorf, 2007). If the area under exclosure is small and many households have access to it,
the households’ share of outputs from exclosures will be smaller. This might cause household
heads to perceive that there are fewer ecosystem services, and consequently develop negative

attitudes towards exclosures.

Some studies have shown that knowledge affects behavior (Zelezny, 1999) and perceptions
and attitudes (Aipanjiguly et al., 2003, Alkan et al., 2009, Htun et al., 2012, Lepp and Holland,
2006, Xu et al., 2006). Also, Aipanjiguly et al. (2003) argue that households with more
knowledge of protected areas will have positive attitudes, while social exclusion and lack of
knowledge lead to negative attitudes towards protected areas (Paraskevopoulos et al., 2003).
In the Tigray Region, local communities gain knowledge about their adjacent exclosures

through either participating in training activities or interacting with development agents.

It is assumed that if ecological condition improve, local communities are more likely to
perceive the ecological and economic impacts of exclosures as beneficial. Consequently, they
might have positive attitudes towards their adjacent exclosures. In our analysis, we used two
categorical variables to represent ecological conditions: “agroecological zone” and “age of

exclosure.”

Governance of exclosures — community versus state

The conventional theory described the users of common pool resources (CPRs) as short-term,
profit maximizing actors that behaved independently based on their own self-interest (Feeny et
al., 1996). The theory was rather pessimistic about sustainable management of CPRs and
predicted overharvesting and resource depletion as outcomes. Thus, private property (Simmons
et al., 1996) or centralized state intervention (Ribot et al., 2008) were recommended as

solutions to avoid degradation of CPRs.
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The applicability of conventional theory was challenged by the explosion of empirical studies
on CPRs e.g. (Ostrom, 1990, Pagdee et al., 2006, Soltani and Eid, 2013). The theory was
criticized for overlooking the fact that the resource users are often able to create institutional
arrangement that help them to distribute the resources outcomes equitably, and to govern and
manage CPRs over long period of time (Agrawal, 2001, Ostrom, 2005). As a consequence of
such critique, the management of CPRs has been analyzed by scientists from various
disciplines and several theories such as common property theory, theory of collective actions,
and game theory were developed (Olson, 1965, Ostrom, 2000). However, it is difficult to find
a universal solution and single widely accepted theory for sustainable management of CPRs
(Agrawal, 2001). Under certain circumstances private, governmental and community

institutions can be effective in avoiding resource degradation or can simply fail (Young, 2007).

The paradigm of “new institutionalism theory” (North, 1990) was used by several scholars to
provide an alternative and rather optimistic view to understand the management of CPRs (Yami
et al., 2009) . Institutions are defined as ‘rules of the game of the society, humanly devised
constrains to shape human interactions (North, 1990) or mechanism to restrict irrational and
undesirable practices (Ostrom, 1990). Institutions are categorized as formal or informal (North,
1990), based on few criteria: (i) the degree of formalization, (ii) their emergence and change
and (iii) the enforcement of rules. According to North (1990), informal institutions are codes
of behavior, culture and customs that do not necessary have a written form while the formal
institutions are provided in written form. North argues that the informal institutions are part of
culture in which knowledge of rules is transferred through generations, via oral traditions or
the teaching of traditions while formal institutions are invented in a certain time. North (1990)
describes the emergence of informal institutions as spontaneous and that of formal institutions

as a process planned by political actors. Informal institutions are not enforced by official
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sanction mechanism, while formal institutions are safeguarded by court or state (Helmke and
Levitsky, 2004). The existence of formal institutions depends on the support of state where the

sanction for breaking rules are clearly determined (Theurl and Wicher, 2012).

Informal institutions have received considerable attention in the literature because of their
contributions in preventing degradation of CPRs (Yami et al., 2009, Bryan, 2004, Soltani and
Eid, 2013, Negi, 2010). Informal institutions evolved internally to secure local communities’
livelihood and consequently create a sense of commitment and responsibility among the
appropriators which indeed enhance their collective action (Yami et al., 2009), and regulate
their access to CPRs at a low cost. However, there are some shortcomings associated with
informal institutions as they are not able to offer a solution to all problems of management of
common pool resources (Banana et al., 2007). It is argued that both formal and informal
institutions are influential to achieve sustainable management of CPRs (North, 1990), and to
prevent outsiders and free-riders from benefiting the communities’ collective actions (Pagdee
et al., 2006). Yeboah-Assiamah et al. (2017) concluded based on literature review that both
formal and informal institutions can strengthen natural resource governance. A study
conducted by Lambini and Nguyen (2014) revealed an urgent need to integrate formal and

informal rules as recipe to achieve sustainable forest management in developing countries.

In Tigray exclosures are governed through formal institutions, while hizaeti are governed
through informal institutions. The state has more influence over the management of exclosures,
while the local community has developed its own informal institutions to regulate grazing in
hizaeti. It seems that exclosures are more effective in the rehabilitation of land and vegetation,
while hizaeti are more efficient in the production and distribution of benefits of animal

husbandry. However, this impression has not been empirically tested here.
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2. Study sites, data collection and data analysis
2.1. Study sites

The current study was conducted in the Tigray Region, northern Ethiopia. The region has three
broad agroecological zones, which are lowland, midland and highland (Bishu et al., 2016,
SFM_NORHED, 2014, Hadgu et al., 2015). The region is bordered by Eritrea to the north, to
the east, it is bordered by the Afar region, the Amhara region to the south and it is bordered to
the west by Sudan. The average rainfall and temperature of the region were 400—700 mm and
21.6 °C respectively. The rain season in the region goes from June to August or early

September (Mekuria and Aynekulu, 2013).

The establishment of exclosures was started since the last three decades, to be exact it was
since 1991 (Balana et al., 2010, Gebremedhin, 2003, Gebremedhin and Swinton, 2002,
Mekuria et al., 2007, Seyoum et al., 2015). Thus, the exclosures in the region are found in
different age groups  since their establishment. For the present study we have grouped
exclosures into three based on years since their establishment, that are new, middle age and old
age exclosures. The years of these groups since establishment was about 10, 15 and 20 years
respectively. The 9 exclosures were selected based on agroecological zones and years since
establishment. Each age category was represented in the three agroecological zones. Nine
exclosures were used for Papers I and II, while Paper IIT used three of them (namely Abel Dega,
Tensuka and Adi Gedaw) exclosures. These three exclosures are adjacent to Hayelom, Koraro

and Debre Genet villages, respectively.

Households in the selected areas were basing their livelihood on crop and livestock mixed
farming strategy. The main animals that exist in the region include cow, oxen, goat, sheep,

donkey and chicken. Moreover, the main crops grown in the region were teff (Eragrostis tef),
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wheat (Triticum), maize (Zea mays), sorghum (Sorghum bicolor), barley (Hordeum vulgare),

and faba bean (Vicia spp.) (Birhane et al., 2017a).
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Figure 1. Map of Ethiopia and the selected exclosures in the Tigray Region

2.2. Data source

The study has considered both primary and secondary data. To collect the primary data semi-
structure questionnaire was developed. This questionnaire was pretested before the start of the
formal data collection. The pretest was a good exercise to modify the questionnaire by applying
one or more of the following procedures: removing that are less important, including what was

left and making the language more clear to be understood by the respondents.

The author visited each of the villages adjacent to the selected exclosures to understand the
overall situation of the area and gather background information about the exclosures. As a

prerequisite for the formal data collection, list of the target population from each of the villages
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was collected from the extension workers or development agents. The data collected through
the household survey include household socioeconomic, household knowledge about

exclosures, ecological conditions of exclosures, and geographical attributes.

To administer the actual primary data collection, 450 households were sampled from the 9
villages. Next, four research assistants were nominated based on their previous experience on
data collection to support the author with data collection in the selected villages. Moreover,
these research assistants had the knowledge of the local language that allows them to ask the
sampled households in the way they understand the questions in particular and easily socialize
the local community in general. The author has supervised the data collection. The data
collection was held from October to November 2015. From the total 450 questionnaires, 4 of
them were with incomplete information and hence were not included in our analysis. Therefore,

the remaining 446 sampled households were used for our analysis (Papers I and II).

Moreover, the sampled farmers who were living adjacent to the selected exclosures were
interviewed with 17 perception statements, which could address their perception on the selected
exclosures. They were asked to rate their perception based on the five-point Likert scale with
one, indicating “strongly disagree” and five indicating “strongly agree.” Factor analysis was
used to reduce the 17 perception statements into four factors. The four extracted factors were
named according to the loadings of their associated statements. Therefore, factor 1 was named
“Economic improvement,” factor 2 was named “Equal access” along with factors 3 and 4 were
named “Local involvement,” and “Ecological improvement” respectively. Moreover, the
household heads were asked whether they felt happy with the existing exclosures (code 1 if the
answer was ‘Yes’, otherwise code 0). In the same way, household heads were asked whether
they would support the expansion of exclosures (code 1 associated with a “Yes’ response,

otherwise code 0) (Paper II).
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Participatory Rural Appraisal (PRA) approach was employed to collect data from the selected
exclosures and hizaeti. Group discussions were used to collect the data from individuals within
the villages who had first-hand information about exclosures and guards. Voice recorder was

also used to record the data upon the consent of the discussants (Paper III).

The distance between the sampled households’ residence and the district markets, and the
distance from the sampled households’ residence to the exclosures were measured using GPS
during the household survey. Secondary data was also used to support the primary data source.
The data collected using secondary source were years since establishment for the exclosures,
agroecological zones and area of exclosures (SFM_NORHED, 2014). These data were used

for Papers I, II and III.

2.3. Data analysis

In Paper I, inequality measures were used to assess how the values of outputs from exclosures
are distributed among the households. Probit model was also employed to identify the attributes
of exclosures and those of appropriators and external context that influence the probability that
a household with access rights collects any outputs from the adjacent exclosure (dependent
variable). Moreover, multiple linear regression model was used to identify attributes of
resources and those of appropriators and external context that influence on the share of the
value of outputs from exclosures. The same list of independent variables were used for both

models.

In Paper II, the means of the Likert scale with five levels were used to assess the perception of
the local community for 17 questions related to exclosures. Percentages of those who agreed
and those who disagreed were also used to examine the perception and attitude of local

community towards exclosures. Furthermore, factor analysis was used to reduce 17 perception
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statements into four meaningful factors. This was done by using the principal component
extraction method and varimax rotation. As a follow up to the factor analysis, a multiple linear
regression model using the extracted factors as dependent variables was employed to identify
factors that influenced the household heads’ perceptions of selected exclosures. A binary logit
regression was used to determine factors that influenced household heads’ attitudes towards

exclosures.

In Paper III, once the data was recorded through the voice recorder it was transcribed into
written format. Draft report was developed from the written format and it was paraphrased to
make sense. Moreover, the draft report was discussed with researcher and experts from Mekelle
University and Bureau of Agriculture and Rural Development respectively. Thereafter, the

modified draft report was used to address the research questions raised in this paper.

3. Results

In Paper I, the result from inequality measure revealed that four out of nine exclosures had Gini
coefficients greater than 0.5 whereas for the other 5 exclosures the value ranged from 0.39 to
0.45. The percentage share of the value of outputs from exclosures for households in the lowest
quintile was equal to zero (except for that in the Abel Dega exclosure), while the percentage
share of value of outputs from exclosures obtained by the highest quintiles varied from 41 %
to 68 %. Probit model showed that household’s herd size, distance from residence to the district
market and number of extension visit had positive influence on both probability of obtaining
and on the share of output from exclosures. Nonetheless, the distance between the residence
and the exclosure had negative influence on both probability of obtaining and share of outputs
from exclosures. The other set of variables that are age group of exclosures, number of

households per hectare of exclosure, and agro-ecological zone of exclosures had positive
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influence on the probability of obtaining output from exclosures while their influence on the
share of outputs from exclosures was negative. The variables that had positive influence on the
probability of obtaining resource from exclosures but not on the share of outputs from
exclosure were household’s training on exclosure management, and assigned duty on

management of exclosures.

In Paper 11, the 17 perception questions about exclosures was reduced into four components
which were named according to the loadings of their associated statements. The first and
second factors were named “economic improvement” and “equal access”, and the third and
fourth factors were named “local involvement” and “ecological improvement”. About 97 %,
93 % and 89 % of the sampled households either agreed or strongly agreed with the statements
under the headings “ecological improvement”, “local involvement”, and “equal access”,
respectively. However, the percentage of the sampled households who strongly agreed or
agreed with the statements under “economic improvement” was 58 %. With regard to the local
attitudes towards exclosure, we found that 377 (85%) of sampled households agreed with the
idea of exclosure prior to its establishment, 97 % (431 households) felt happy because of

existing exclosures, and 76 % (338 households) would support further expansion of exclosures.

The multiple linear regression model showed that households’ harvest status had positive
influence on perceptions of economic improvement, equal access, and local involvement.
Farmers with higher assigned duty on exclosures management had positive perception of local
involvement. Households with large active labor force had positive perception of equal access
and the ones who own large herds had positive perception of economic improvement. Farmers
who reside far from the exclosures had negative perception of economic improvement and
those who are far from the district market had positive perception of ecological improvement.

Farmers with higher number of extension visits had negative perception of economic
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improvement, but positive perception of equal access and ecological improvement. Farmers
who got trained in exclosure management had positive perception on economic improvement.
Farmers who lived adjacent to exclosures in intermediate and highland as compared to the

lowland had positive influence on household heads’ perception of ecological improvement.

The binary logit model revealed that household’s harvest status and perception of economic
improvement had positive influence on attitude towards exclosures. Households with higher
assigned duty on exclosure management and perception of local involvement had negative
influence on attitude towards existing exclosures. In addition, farmers who collected more
resources from exclosures and are visited more often by development agents had negative
attitude towards expansion of exclosures. Nevertheless, distance between residence and district
market, number of households per hectare of exclosure area, being the exclosure on highland
as compared to midland and lowland, perception of economic improvement and equal access

had positive influence on the attitude towards expansion of exclosures.

In Paper III, with regard to the land type chosen for exclosures, two of the exclosures, Tensuka
and Abel Dega, were established in degraded communal land. However, the third exclosure at
Adi Gedaw was established on hillside cultivated land. Although this hillside cultivation may
not have been environmentally sustainable, the establishment of an exclosure on land that was
considered private property (or with private user rights) generated more social tensions than
exclosure establishment in communal grazing land. Issues of proper compensation and

exclusive harvesting rights arose after cropland was designated as exclosure.
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s

Adi Gedaw Exclosure, an exclosure
established on farmland

The question whether environmental rehabilitation by exclosures is a local invention or a
technology introduced from outside Tigray may be of interest to social scientists and managers
of natural resources. Despite variation in the details, the idea of exclosures was introduced to
the local community through joint effort of village administration and development agents

representing the district office of Agriculture and Rural Development.

Villagers harvested grass within the exclosure boundaries and then carried it to homesteads
where they stored it for feeding their livestock. Local informants mentioned that the cut and
carry fodder system was more labour demanding than livestock husbandry based on grazing
system. Therefore, they were sceptical about the extension of existing exclosures. Several tree
species, including eucalyptus, have been planted in Abel Dega exclosure since its
establishment. The development agents of BOARD presented the idea of planting eucalyptus
to the village community and provided them with the necessary inputs. In all the study sites,

BoARD employed guards to protect the exclosures.
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In Hayelom village local community followed a traditional management system to protect
grasslands (locally named hizaeti). It was aimed at protecting the grasslands against human
interference and livestock grazing by closing them during the rainy season for about three
months. The village community assumes responsibility for protecting the grassland by
nominating two villagers, known as ‘Meajas’, each year. The Meajas are responsible to assign
guards to protect hizaeti and schedule the time of guarding. The guards are selected among
villagers holding grazing rights in the hizaeti. The Meajas were also responsible to punish those
who grazed their livestock in hizaeti during rainy season. Importance of hizaeti for livestock
husbandry was highlighted during the group discussions, and the village community was not

willing to convert Aizaeti into exclosure.

Some important differences between the governance of exclosures and Aizaeti are illustrated in
Table 1. The local community has autonomous decision making power on the management of
natural resources in hizaeti while the decision making power on the management of exclosures

to some extent is a top-down approach.

Table 1. The difference between governance of exclosures and protected grasslands

Exclosures Hizaeti

Innovator DoARD Local communities

Main decision maker DoARD and village community Local communities

History of management system 24 years Several decades

Protection Guards employed by DoARD Local communities on
rotational basis

Sanction system Village court — Formal system Informal sanction system
implemented by meajas

Length of management Throughout the year Rainy season

Harvesting system Cut and carry system for grass Grazing

DoARD: District Office of Agriculture and Rural Development
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4. Discussion

About 28 % of the sampled households did not collect any tangible output from nearby
exclosures. Multiple regression (Table 4, Paper I) showed that households who own larger herd
were more likely to collect output, and they collected higher share of outputs than households
with smaller herds. The major output from exclosures is grass and it was not sold, but used for
own consumption. In agreement with our result, previous studies by Narain et al. (2008) and
Soltani et al. (2014) reported that total income and dependence on fodder had positive
relationship while the relationship between income and firewood was negative. Based on our
results and the findings of the previous studies, the relationship seems to differ with the type
of output that is collected from the forest or protected areas. Therefore, rather than simply
concluding on the relationship that existed between share of outputs collected from exclosures
or forest and socioeconomic factors such as herd ownership of households, reporting the type

of output collected can make the relationship more understandable.

In addition, distance between exclosures and settlements had negative association on
probability to collect output and share of output collected from exclosures. This can be
explained by the positive relationship between opportunity cost of collecting outputs, and the
distance between residence of households and resource location (Kohlin et al., 2001, Robinson
and Lokina, 2011). Thus, households located far from the resource would prefer to spend their
time on activities other than collection of outputs from exclosures. However, the distance
between district markets and settlements had positive association on the probability of
collection and share of output collected from exclosures. In areas that are far from the markets
individuals have less access to job opportunities and the opportunity cost of labor is low.

Therefore, it is cheaper for those who live in remote places to spend time on grass collection
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in exclosures. This result is also supported by previous studies (Mamo et al., 2007, Fisher,

2004, Adhikari et al., 2004, Narain et al., 2008, Soltani et al., 2012).

In Paper II, we saw that the local community perceived ecological improvement or the potential
to rehabilitate the degraded area as better than the economic benefit resulting from exclosures.
Three attitude questions were asked to the sampled households. These questions were: 1) Did
you agree with the idea of exclosure prior to its establishment? 2) Do you feel happy with the
existing exclosures and 3) Do you support future expansion of exclosures? About 85 % of the
sampled households agreed with the idea of exclosure prior to its establishment. This shows
that the majority of sampled households had favourable expectations for exclosures. Almost
all of the sampled households, about 97 %, responded that they were happy with the existing
exclosures. Here it must be clear that, the respondents who replied that they were happy were
not only those who collected resources from exclosures, but also those who did not collect.
That is, almost all of those who collected outputs from exclosures and 90 % of those who did
not collect outputs from exclosures replied that they were happy with the existing exclosures.
Therefore, the reason why they were happy was not that they were satisfied with the direct
economic benefit obtained from exclosures alone, but because of the combined effect of the
direct benefits (mainly collection of grass using cut and carry system) and indirect benefits (e.g.
good microclimate of the area, reduction of soil erosion, reduction of gully formation) observed
from exclosures. The reason given by the respondents who collected resources was a
combination of direct and indirect benefits while for those who did not collect resources it was

mainly the indirect benefits.

However, as the years since establishment of exclosures increases, trees replace grasses and
there will be less grass to collect for animal fodder (Yayneshet et al., 2009). There will be less

land remaining for grazing and this might reduce the support of local community for future
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expansion of exclosures. Our survey result showed that 76 % of the sampled households
supported expansion of exclosures, which is 21 % less than those who were happy with the
existing exclosures. Other scholars reported possible reasons that can reduce local community
support for expansion of exclosures. For example, Mekuria et al. (2011b) reported that
expansion of exclosures caused increased pressure of grazing on the remaining grazing lands.
Similarly, Muys et al. (2014) reported that the establishment of exclosures especially near
forest area increased the pressure of the local community to collect fuelwood from national

forest.

Household’s harvest status had positive association with perception of economic improvement
and it was in agreement with the findings of previous studies conducted in Ethiopia (Birhane
et al., 2017b, Mengistu et al., 2005). Moreover, it was positively associated with attitude
towards exclosures and this result concurs with the findings of previous studies (Allendorf,
2007, Allendorf et al., 2006). This association can be explained by the positive relationship
between collection of outputs from protected areas and favourable attitude towards it.
However, household’s harvest status had negative and significant influence on the attitude
towards expansion of exclosures. The main reasons for this association could be either one or
both of the following statements. 1) The preference of local community for hizaeti over
exclosures due to its labor saving and prolonged grazing opportunity for the animals. 2) A
concern about the shortage of grass for animal fodder when grass is replaced by trees following

expansion of exclosures (Birhane et al., 2017b).

The distance between household’s residence and the exclosures had negative and significant
impact on household heads’ perception of economic improvement. This can be explained by
the positive relationship between opportunity cost of collecting outputs, and the distance

between residence of households and resource location (Robinson and Lokina, 2011). Thus,
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households who are living far from resource location would prefer to spend their time on
activities other than collection of outputs from exclosures. However, distance between district
markets and household’s residence had positive attitude towards expansion of exclosures. In
areas that are far from the markets, which are relatively remote, due to limited access to job
opportunities to generate income they depend more on resources that are found nearby (Mamo
etal., 2007, Soltani et al., 2012). These associations are in line with the social exchange theory,
which asserts the positive impact of economic dependence on perceptions (Kuvan and Akan,

2005, Rahman et al., 2017).

Extension visits had negative and significant impact on household heads’ perception of
economic improvement and attitudes towards expansion of exclosures. However, it had
positive influence on household heads’ perception of ecological improvement. The probable
explanation for this association could be that the development agents who are hired by the
Tigray Bureau of Agriculture and Rural Development are disseminating information mainly
by giving priority to the ecological rehabilitation over the economic benefit from exclosures.
Therefore, there is an urgent need to adjust the type of information disseminated through
development agents to include knowledge about economic benefits in addition to the ecological

rehabilitation.

Moreover, household heads’ perception of economic improvement and local involvement had
positive and negative association with attitudes towards exclosures, respectively. Household
heads’ perception of economic improvement and equal access had positive association with
attitude towards expansion of exclosures. This shows how the attitude towards exclosures can
be influenced by the household heads’ perception. Allendorf (2006) reported that people’s

perception of protected areas play an important role in shaping their attitudes.
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An exclosure is defined as degraded land where livestock and human interventions are
restricted to enhance natural restoration (Aerts et al., 2009). Though this makes sense from the
ecological point of view, however, it was difficult to use the same term for all exclosures from
a social or institutional point of view. Governance of exclosures is much more varied, and it is
more difficult to come up with a unified social definition of how an exclosure is governed. For
instance, the grass collection in Tensuka was commonly managed, eucalyptus plantation and
harvest of mature trees as poles in Abel Dega exclosure resembles state managed. The
governance of hizaeti is based on the informal institution that was developed by the local
community, and the community has autonomous decision making power concerning the use of
the hizaeti. However, the governance of exclosures was a non-autonomous process, dependent
on the formal institutions that were mainly developed by external organizations such as Bureau
of Agriculture and Rural Development. Through its district offices the bureau had the decision
making power on the management and collection of natural resources from exclosures. These

district offices were responsible for hiring and paying salaries for guards of the exclosure.

Previous studies indicated that the support of local community is a key element for sustainable
management of protected areas (Vodouhé et al., 2010, Dolisca et al., 2007). Our results
revealed that the local community did not want to change land use governance from hizaeti to
exclosure. Thus, it seems that local communities would prefer exclosures to be managed in a
similar way to that of hizaeti. Here we are referring to the practices of governance. However,
the effectiveness of hizaeti as a means to rehabilitate degraded lands was not addressed in our
study. Furthermore, even though exclosures are governed by the state through Bureau of
Agriculture and Rural Development, the majority of the sampled households were happy for

the existing exclosures. However, it must be clear that the positive attitude of the local
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community was not only attributed through the direct benefit obtained from the exclosures, but

also due to other indirect benefits.

Hypothesis 1: In line with our hypothesis, our model results (Table 4, Paper I) revealed that
households who owned larger herds, and are relatively better off, were more likely to collect

output, mainly grass for animal fodder, and obtained a greater share of outputs from exclosures.

Hypothesis 2: The government is the de jure owner of the degraded communal grazing lands,
but before the establishment of exclosures in the region no money was allocated for guards to
control state owned grazing land. For this reason, the farmers were able to exploit resources in
these areas. However, since the establishment of exclosures the Bureau of Agriculture and
Rural Development through its respective district offices has allocated money to hire guards
and become more involved in the management of exclosures, e.g. choice of species to plant
and when to harvest outputs. The employed guards are there to enforce the rules for
management of exclosures and to apprehend those who violate the rules. This policy has
allowed the government to develop more practical control over the areas where exclosures were
established. Therefore, the establishment of exclosures and the allocation of money in
governance of exclosures can be considered as indicators of the shift from de jure to de facto

ownership of degraded communal grazing lands by the regional government.

5. Conclusions

The main conclusions from the thesis are:
In Paper I, equity and factors affecting distribution of values of outputs from exclosures in
Tigray were analysed. The main output collected from exclosures was grass used as fodder for

domestic animals. The results showed that households with larger herds were more likely to
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collect output from exclosures and collected a larger share of outputs from exclosures. Thus,
the better-off households have benefited most from the exclosures. For this reason, it is
important to find ways how to benefit the poorer segment of the local community from the
exclosures. This could be done by allowing households with smaller herds to collect outputs
such as mushrooms, honey and medicinal plants. These outputs might be important for the poor
households and their impact on the degradation potential of the exclosures is minimal.
Therefore, local policy makers should consider this alternative option and revise the

management strategies of exclosures so as to benefit poor households in the Tigray Region.

In Paper II, perceptions and attitudes of household heads on exclosures were assessed and their
influencing factors were also identified. A large majority of the sampled households had
positive perceptions of ecological, social and economic impacts, but the latter received lower
score. More of the sampled household heads had positive attitudes towards existing exclosures,
but there is some resistance towards future expansion of exclosures. Household heads’
perception of economic improvement and equal access had positive association with attitude
towards expansion of exclosures. This shows how the attitude towards exclosures are
influenced by the household heads’ perception. Therefore, in order to improve household
heads’ attitudes towards expansion of exclosures the economic benefits from exclosures should
be enough to outweigh costs associated with its expansion. The number of extension visits had
negative and significant impact on attitudes towards expansion of exclosures. Thus, the
information disseminated through development agents should give due attention to the

economic benefit rather than prioritizing only the ecological rehabilitation.

In Paper III, two land rehabilitation systems to manage common pool resources, which are
exclosures and hizaeti, were investigated and compared. Local communities use informal

institution to balance utilization of natural resources and carrying capacity. The management
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of exclosures involves limited community participation and follows a top-down decision-
making process. However, this decision-making process could jeopardize the rehabilitation
process of the degraded lands for two reasons. First, if the local communities do not have
autonomy to make decision, they may not develop a feeling of ownership to the management
of resources. Second, if communities could not get any tangible benefit from exclosures, they
will hardly support the management of exclosures and may engage in illegal collection of
outputs from exclosures. Therefore, there is a need to enhance the participation of local
communities in the governance of exclosures. The socioeconomic and institutional setting of
the selected exclosures were diverse and hence using existing traditional or informal

institutions might be a suitable option for rehabilitation of degraded common pool resources.

Here are the main concluding remarks: 1) Households with larger herd of animals collected
more grass for animal fodder. Therefore, little of the output from exclosures was collected by
households who owned smaller or no herd. 2) The local people were happy because of the
existing exclosures. However, the reasons that make them happy were a combination of direct
benefit obtained and indirect benefits observed for those who collected outputs from exclosures
and the indirect benefits observed for those who did not collect outputs from exclosures. 3) The
relationship between regional organization and local communities in the management of
exclosures was to some extent a top-down process. In most of the exclosures the permission on
what type of resources to be collected, recruitment and salary of exclosure guards were

managed by the district office of Agriculture and Rural development.

A narrative of success has dominated the discourse of exclosures in Tigray (Birhane and
Hadgu, 2014, Reij, 2014, Whiting, 2017, WeForest, 2018). The story goes like this: Local
communities together with rural development organisations have established exclosures all

over the province, and the results are very encouraging. The environment is improving to the
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benefit of people’s livelihoods. At the end of the thesis it may easily be concluded that the
social experiment that is called “exclosure” is a much more complex undertaking with mixed
results. The impact of exclosures on poor people’s livelihoods is not as clearly positive as in
the case of the environment in spite of local communities expressed support. The authorities
must improve the governance of exclosures such that local conditions are better
accommodated. One way of achieving this is by allowing local communities more autonomy

in the management of exclosures.
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Land degradation is a widespread problem throughout the Tigray Region in Ethiopia, and establishing
exclosures to restore degraded land has been in practice for many years. The authors examine how
outputs obtained from exclosures are distributed among households adjacent to the exclosures and
identify factors that influence the distribution of values of outputs. Data were collected from 446
households living next to nine exclosures in Tigray. The Gini coefficient, probit regression, and multiple
linear regression were applied to the data sets. The results revealed that the distribution of values of
outputs varied from fairly equal to quite unequal, depending on the exclosures' attributes and the
appropriators' attributes. A more equal distribution values of outputs from exclosures was found where
the density of appropriators was higher or/and in villages next to exclosures that were protected for
longer periods. Wealthier households with larger herd sizes obtained a larger share of outputs from the
exclosures, while households in the lowest income quantile received almost nothing. This may raise
concerns among those interested in pro-poor measures. The authors did not find any evidence that
household responsibility for managing and protecting exclosures had significant impacts on the distri-
bution of values of outputs.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

The problem of land degradation exists throughout sub-Saharan
Africa (Yayneshet et al., 2009) and threatens both ecosystem
functions and economic production. The rehabilitation of degraded
land can be a challenge when managing dry forests and semi-arid
environments because these resources shape local communities’
livelihoods (e.g., Babulo et al., 2008; Mamo et al., 2007; Soltani
et al, 2012, 2014; Tesfaye et al., 2010). Large populations of
humans and livestock are heavily dependent on ecosystem goods
and services provided by dry forests and woodlands in Africa in
general (Chidumayo and Marunda, 2010; Shackleton et al., 2007)
and in the Tigray Region in northern Ethiopia in particular (Babulo
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etal., 2008, 2009). Therefore, any effort to rehabilitate the degraded
dry forests could improve local communities' livelihoods
(Shylendra, 2002). The Tigray Region suffers from extreme land
degradation (Haileslassie et al., 2005; Mekuria et al., 2007), loss of
soil fertility, and moisture stress (Herweg and Stillhardt, 1999).
The authorities in Tigray realized that it is less costly to address
land degradation in Tigray by closing off the most badly degraded
areas from agriculture and grazing to form exclosures (Aerts et al.,
2009). Local communities make bylaws to govern and manage such
exclosures (Yami et al., 2006); communities' bylaws are subsidiary
laws established and enacted by local communities (Nkonya et al.,
2008). Under the bylaws, all interventions that may hinder the
regeneration capacity of exclosures, such as grazing, firewood
collection, and agricultural uses, are forbidden (Aerts et al., 2009;
Mekuria et al., 2007; Shitarek et al., 2001; Wisborg et al., 2000).
In most areas, during specific times of the year, villagers are allowed
to collect grass from exclosures. However, as some individuals from
village communities may be tempted to violate the bylaws by
harvesting forest products from exclosures without either
permission or unchallenged by other villagers (Babulo et al., 2009;
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Yami et al., 2006), monetary and non-monetary sanctions are
imposed as a deterrent (Yami et al., 2006). Following the estab-
lishment of an exclosure, guards are assigned by the district office
of Agriculture and Rural Development to protect them. The guards
are paid on the basis of a food-for-work program administered by
the World Food Program (Yayneshet et al., 2009).

It is well documented that the establishment of exclosures in
Tigray has been effective in enhancing ecosystem functions (e.g.,
Descheemaeker et al., 2006; Nyssen et al., 2009; Tefera et al., 2005;
Yami et al., 2006; Yayneshet et al., 2009) and increasing the growth
of grass and trees (Descheemaeker et al., 2006). However, despite
the positive environmental impacts, the introduction of exclosures
has limited local communities' access to land. Hence, such com-
munities may consider the land use change from grazing land to
exclosures as unfavorable. The success of natural restoration by the
establishment of exclosures may depend on the generation of
economic gains to local communities. In the absence of such eco-
nomic incentives, local communities rarely support restoration
projects that involve exclosures. Their lack of support becomes
even more challenging when there is a growing demand among
local communities to use exclosures to generate direct economic
value (Gebremedhin et al.,, 2003). Furthermore, a controlled and
moderate use of exclosures may not only provide economic in-
centives for local communities to participate in the management of
the exclosures (e.g., Amede et al., 2007; Babulo et al., 2009; Mekuria
et al, 2011) but also enhance the ecological function of those
exclosures (Yayneshet et al., 2009).

Many studies have evaluated the economic values of outputs
obtained from forests and assessed their impacts on local com-
munities' livelihoods in different parts of the world (e.g., Adhikari
et al., 2004; Cavendish, 2002; Fu et al., 2009; Kamanga et al.,
2009; Mamo et al,, 2007; Narain et al., 2008; Shackleton et al.,
2007; Soltani et al., 2012, 2014; Vedeld et al., 2007) as well as in
the Tigray Region in Ethiopia (Amede et al., 2007; Babulo et al.,
2009; Mekuria et al., 2011). However, the distributional aspects of
such values to local communities have received little attention in
international literature and in the current forest management
scheme in Tigray. Promoting equity in the sharing of valuable
outputs is required for the sustainable management of any re-
sources, and the meaning of economic equity has been discussed
extensively (Clark, 2003; Sen and Gordon, 2015). Economic equity
relates to the distribution of income and property, and is also
related to opportunities and efforts. It is also associated with the
redistribution of wealth and transfer of income and wealth from
some individuals to others by social mechanisms such as taxation,
charity, and land reform (Konow, 1996; Rawls, 2001). However,
societies and communities may differ in what they consider a fair
distribution (Konow, 2001; Leventhal, 1980). Equity is considered
to be among the most frequently discussed measures for a suc-
cessful community forest management (Pagdee et al., 2006). The
aim of the present study was to assess the impact of the attributes
of exclosures and the households living next to them, as well as the
external context in the distribution of the economic values of the
outputs from the exclosures. This was achieved by performing an
econometric analysis using data from 446 households in Tigray.
Despite the existence of illegal and hidden harvests from exclosures
in Tigray, we examined only the economic values of legal outputs,
specifically grass and fruits, which had been harvested in accor-
dance with bylaws. The study addressed the following research
questions:

1. How are the economic values of outputs from exclosures
distributed among households adjacent to the exclosure?

2. What factors influence whether a household collects any out-
puts from exclosures?

3. What factors influence a household's share of economic values
of outputs from the exclosures?

2. Conceptual framework

Exclosures are established in degraded forests and on poor
grazing lands that are considered common-pool resources. Hence,
the exclusion of appropriators, who do not contribute to the
establishment and management of exclosures yet access them and
collect outputs or other benefits from them, is difficult and costly.
Ostrom et al. (1994) defined appropriators as individuals who
extract or appropriate resource units from any type of common-
pool resource. In this article, we define appropriators as villagers
who hold access rights to adjacent exclosures and can withdraw
outputs from them. With regard to any other common-pool re-
sources, the joint efforts of individuals and collective actions are
required to create management rules to protect and maintain
exclosures (Ostrom, 1990; Sandler, 1992). If rules are well estab-
lished, the appropriators could allocate resource benefits equitably,
over long periods and in a more efficient manner than if there were
no rules (Agrawal, 2001; McKean, 1992; Ostrom, 2005). The crea-
tion of rules is linked to the specification of participants' rights and
duties and results in a public good for those involved (Ostrom,
2005). Any member of the community can benefit from the pub-
lic good, irrespective of their contribution to the maintenance of the
resource (Ostrom, 2005). The problem of free riders (Baumol, 1952)
is the main challenge facing common-pool resources, and how to
avoid this problem creates a dilemma. If the problem of free riders
is not resolved, the tragedy of commons (Hardin, 1968) may result.

The conceptual framework of the study is presented in Fig. 1. The
literature on common-pool resources specifies influencing factors
and variables that can enhance the likelihood that appropriators
will organize themselves by creating and following rules that will
avoid the problem of free riders and the tragedy of commons
(Agrawal, 2001; Baland and Platteau, 1996; Ostrom, 1990; Wade,
1988). These variables are classified into two broad sets of those
describing the attributes of the common-pool resources and those
describing the attributes of the appropriators. These variables affect
the basic cost—benefit calculations of a group of appropriators
when they aim to utilize a resource (Ostrom, 2005). Each appro-
priator compares the expected net benefits of harvesting from a
resource in a current situation without any rules (By;) with the
benefits they might achieve if the rules are established (By),
considering all transaction costs associated with the establishment
of the rules. If the appropriators realize that B,y; is greater than B,
they will establish institutions and commit to rules (Ostrom, 2005).
These influential variables are presented in Table 1 and discussed in
more detail below.

2.1. Attributes of resources

Two attributes of resources have an impact on appropriators’
decisions relating to common-pool resources: feasible improve-
ment and spatial extent (Ostrom, 1990).

2.1.1. Feasible improvement

A resource should not be degraded to the extent that it is not
worth any organization. The more productive the resources, the
greater is the expected net benefits of organizing any rules and the
higher is the probability of the establishment of rules. To represent
feasible improvements in exclosures in Tigray, we used two ordinal
variables: the “age group of exclosure” (a = years since establish-
ment) and the “agroecological zone of exclosure.” Three numerical
scores were calculated for each variable. Exclosures are grouped
into three age classes: a <10 years (new exclosures), 10 < a <15
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Fig. 1. Determinants of allocation of products from exclosures (authors' construction, based on Agrawal, 2001; Baland and Platteau, 1996; Ostrom, 1990; Wade, 1988).

Table 1
Definition of explanatory variables.

Variable

Definition

References

Attributes of resources (data sources: Agricultural and rural development offices in the Tigray Region; the base line survey conducted
by the Department of Land Resources Management and Environmental Protection at Mekelle University (NORHED, 2014))

Age group of exclosures

Number of households per hectare
of exclosure

Agroecological zone of exclosure

Distance between the household's
residence to the exclosure (km)

Ordinal with code 1 for new; code 2 for middle-aged, and
code 3 for old exclosures

The number of households holding access rights to
exclosures divided by the area of exclosure (HH:ha ratio)
Ordinal with 1 = lowland, 2 = midland, and 3 = highland
Distance from the household residence to the exclosure in
kilometers

(Yayneshet et al., 2009)
(Soltani et al., 2012)

(Kamanga et al., 2009)

(Abebaw et al., 2012; Adhikari et al., 2004; Asfaw et al.,
2013; Mamo et al., 2007; Mcelwee, 2008; Soltani et al.,
2012)

Attributes of appropriators (data source: household questionnaire)

Gender of household head
Age of household head

Education of household head

Household's cropland size

Household's herd size

Household's level of training in
exclosure management

Household's male labor force

Household's duty level
No duty

Low assigned duty
High assigned duty

Dummy variable with code 1 for male-headed household,
otherwise code 0
Age of the household head in years

Number of years of schooling completed by the household
head

Size of household's own land for agriculture in hectares

Number of tropical livestock units (TLUs) owned by
household calculated as 1 goat = 0.13 TLU; 1 sheep = 0.13
TLU; 1 chicken = 0.013 TLU; 1 cow = 1 TLU; 1 ox = 1 TLU
(Storck et al., 1991)

Dummy variable with code 1 if household head or any
other members had participated in exclosure
management programs, otherwise code 0

Number of male household members between the age of
15 and 64 years

Dummy variables

code 1 if household did not participate in any
conservation activities otherwise code 0

code 1 if engaged in one activity, otherwise code 0

code 1 if involved in at least two conservation activities,
otherwise code 0

(Adhikari et al., 2004; Babulo et al., 2008; Fikir et al., 2016;
Lepetu et al., 2010)

(Appiah et al., 2009; Babulo et al., 2008; Fikir et al., 2016;
Lepetu et al., 2010)

(Appiah et al., 2009; Babulo et al., 2008; Lepetu et al.,
2010; Soltani et al., 2014; Thondhlana and
Muchapondwa, 2014)

(Adhikari et al., 2004; Aung et al., 2015; Babulo et al.,
2008; Mamo et al., 2007; Kamanga et al., 2009; Yemiru
et al, 2010)

(Adhikari et al., 2004; Aung et al., 2015; Fikir et al., 2016;
Soltani et al., 2012; Yemiru et al., 2010)

(Soltani et al., 2014)

(Mamo et al., 2007)

External context

Distance between household's residence
and the district market (km)

Number of extension visits

Distance from household residence to the district market
in kilometers

Number of extension visits made by the natural resource
management development agent during 1 year (year
2014)

(Fikir et al., 2016; Mamo et al., 2007; Yemiru et al., 2010)

(Fikir et al., 2016)
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years (middle-age exclosures), and a >15 years (old exclosures).
Previous studies have reported positive correlations between the
age of exclosures and vegetation cover and density (e.g.,
Descheemaeker et al., 2006; Yayneshet et al., 2009). The longer the
time since the establishment of an exclosure, the less degraded the
exclosure will be and, consequently, the higher is the probability
that institutional arrangements will be established to avoid the
problem of free riders. In Tigray, agroecological zones comprise
three classes based on altitude: lowland, located less than 1500 m
above sea level (m a.s.l.); midland, 1500—2300 m a.s.l.; and high-
land, 2300—3200 m a.s.I. (NORHED, 2014). Exclosures located in
highland and midland receive higher amounts of precipitation than
those located in lowlands (Mengistu, 2006) and are therefore
considered relatively more productive.

2.1.2. Spatial extent

Spatial extent refers to the accessibility of a resource. The
resource should be accessible for appropriators given the trans-
portation and communication technology in use (Ostrom, 1990).
The “distance between the appropriators’ residence and exclosure,”
the “size of the exclosure,” and the “number of appropriators” are
variables that represent the spatial extent of an exclosure. Distances
between forests and local communities have been used in analyses
of forest dependence (e.g., Abebaw et al., 2012; Adhikari et al.,
2004; Asfaw et al., 2013; Mamo et al, 2007; Mcelwee, 2008;
Soltani et al., 2012). Households living near forest resources are
most likely to engage in forest harvesting activities and are more
dependent on forest resources. Further, it has been documented
that the greater the distance between forest resources and settle-
ments, the better are the qualities of forest resources (Ahrends
et al,, 2010; Ndangalasi et al., 2007). Therefore, the distances be-
tween exclosures and villagers can have two different impacts on
the management of the exclosures. First, the greater the distance
between an exclosure and its adjacent villages, the lower is the
expected net economic values of outputs from the exclosure (due to
high transportation costs) and the lower is the probability that
villagers will organize themselves to create rules. Second, the
greater the distances between exclosures and appropriators, the
less degraded are the exclosures and the higher is the probability
that institutional arrangements will be established. Earlier research
has also showed the ambiguous impacts of the size of a resource on
collective resource management: Small resources are likely to be
managed better (Wade, 1988). Although the size of resources affects
institutional arrangements for common-pool resources, the effects
of size can be modified by the state of other variables, especially the
number of appropriators. Some scholars have reported that small
groups of appropriators characterized communities with successful
resource management (Baland and Platteau, 1996; Lam, 1998;
Libecap, 1994; Pomeroy et al., 2001), while others have found
contrary results (e.g., Agrawal and Goyal, 2001; Poteete and
Ostrom, 2002; Vedeld, 2000). For example, Agrawal and Goyal
(2001) found that moderately sized groups are more successful in
the management of common-pool resources because they have
more labor to undertake the level of monitoring needed to protect
forest resources. Lam (1998) did not find any significant relation-
ship between the number of users and the collective actions. In our
analysis, the variable “number of households per hectare of exclo-
sure” was used to represent a combination of the size of an exclo-
sure and the number of appropriators. The variable was calculated
by dividing the number of households with access rights by the
area of an exclosure in hectares (HH: ha ratio).

2.2. Attributes of appropriators

The heterogeneity of appropriators influences their ability to

self-organize (Ostrom, 1990; Poteete and Ostrom, 2004). It is ex-
pected that the heterogeneity of appropriators will influence the
level of trust and the degree of divergence in interests (Poteete and
Ostrom, 2004). The self-governance will be enhanced if the
appropriators have similar interests and can trust each other
(Ostrom, 2005). Heterogeneity influences the outcome of collective
action, as documented in previous studies (Baland and Platteau,
1996; Vedeld, 2000). Similar to the size of a resource and the
number of appropriators, heterogeneity is a highly contested vari-
able. Many scholars have concluded that homogenous commu-
nities can organize themselves effectively (e.g., Baland and Platteau,
1996). In addition, it is believed that fair allocation of benefits and
outputs from exclosures can be more easily obtained in more ho-
mogenous communities. By contrast, in more heterogeneous
communities, the poorest appropriators can be severely affected by
any rules that limit their access rights (Reddy and Chakravarty,
1999), whereas the wealthier appropriators may receive the
larger shares of outputs (Adhikari, 2005). Appropriators can vary
based on their cultural backgrounds, endowments, and interests
(Baland and Platteau, 1996). To consider heterogeneity, we included
“gender of household head,” “age of household head,” “education of
household head,” “household’s cropland area,” “household's herd
size,” “household'’s level of training in exclosure management,” and
“household‘s male labor force” as the second set of variables. The
crucial aspect of heterogeneity occurs if the rules for distributing
the outputs from exclosures conflict with the rules for assigning the
costs of maintenance of the resources (Ostrom, 2005). If commu-
nity members spend more time and funds on sustaining the re-
sources but receive lower shares of outputs, the institutional
arrangement will risk disintegration (Ostrom, 2005). The various
levels of duties represent how the required efforts to protect an
exclosure are distributed among its appropriators. These duties are
the construction of stone bunds, soil bunds, and terraces to reduce
runoff; digging pits; and planting seedlings. For the purpose of
analysis, an ordinal variable named “household’s duty level” with
three numerical score was calculated. The sampled households
were divided into three categories, according to the level of their
duties: Group 1 (no duty), a household not assigned to any of the
duties; Group 2 (low assigned duty), a household having only one
duty; and Group 3 (high assigned duty), a household assigned more
than one duty.

”u

2.3. External context

In addition to the above described variables, our analysis
included a third set of variable named “external context” (Fig. 1).
The cost—benefit ratios of harvesting outputs and hence the sus-
tainable use of resources can be influenced by policies and legis-
lation (Baland and Platteau, 1996; Wade, 1988), the sudden
emergence of technological innovations (Agrawal, 2001; Baland
and Platteau, 1996), and the increasing integration with markets
(Agrawal, 2001). For our study, the external context was described
by two variables: “distance between villagers' residence and the
district market” (Soltani et al., 2012) and “number of extension
visits” (Fikir et al., 2016). The distance to market described mar-
ginality and villagers' market integration. It has been assumed that
compared with other households, those in remote locations and
living farther from markets are more dependent on outputs from
common-pool resources for a major portion of their livelihoods,
and therefore, they are more motivated to establish institutional
arrangements for the management of common-pool resources
(Agrawal, 2001; Ostrom, 2005). Extension services provide new
information to local communities and can help them to adapt
better and quicker to upcoming changes. In Tigray, these services
are provided by development agents who are employed by the
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district office of the Tigray Bureau of Agriculture and Rural Devel-
opment, and they include information on the construction of stone
bunds, soil bunds, and terraces to reduce runoff; digging pits;
planting seedlings; and various plowing methods. The variable
“number of extension visits” was defined as the number of exten-
sion visits made by a development agent during one year (year
2014).

3. Methodology
3.1. Study area

The Tigray Region is located in northern Ethiopia and is
bordered by Eritrea to the north, the Afar Region to the east, the
Amhara Region to the south, and Sudan to the west. The land uses
in Tigray are cropland, grazing land, exclosures (of different ages),
forests, and church forests (protected sacred forests). The grazing
lands are considered degraded (Nyssen et al., 2004; Taddese, 2001;
Teketay, 2001). In some cases, the overgrazing has removed most of

the vegetation, thus leading to erosion. In protected exclosures, a
remarkable improvement in vegetation recovery has been
observed (e.g., Descheemaeker et al., 2006; Yayneshet et al., 2009).
The church forests are characterized by high vegetation density and
tall trees (Aerts et al., 2006; Berhane et al., 2013).

We studied nine exclosures located in five districts (Wereda, in
local terminology, an administrative unit comprising a number of
villages) and adjacent to nine villages (Tabia, in local terminology,
smallest administration unit, consisting of two or more sub vil-
lages) (Fig. 2). The exclosures were selected on the basis of the
agroecological zones and number of years since their establish-
ment. The main characteristics of the selected exclosures are pre-
sented in Table 2. The exclosures are characterized by their
mountainous plateau location and semi-arid climate, with an
average temperature of 21.6 °C and an average rainfall in the range
400—700 mm. Most of the rainfall occurs during the long rainy
season, from late June to early September. The dry season lasts from
October to February but sometimes lasts until May or June. With
the exception of Adi Gedaw, the selected exclosures are established

N
Eritrea v»@' E
N
AdiGedaw "/ Tensuka Ziban Birld
Tumbukle [ J ' Gumbeho|
Abel Dega)
Mekelle®
Sudan ® Afar
Tsaeda Emni@ Maytekli
Legend
B Mekelle — Capital City of the Region
@ Location of Selected Exclosures Dip ®
Ambhara
Eritrea
Sudan
Amhard b Afar
Somalia
Ethiopia
012525 50 75 100
Kilometers

Fig. 2. Locations of the selected exclosures in Ethiopia and the Tigray Region.
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Table 2
List of selected exclosures by age group, agroecological zone, and number of sample households.
No. Name of exclosure Age Agro-ecological Number of households Distance Administrative level Area
N , Mekell N o I
zone Population Sample size E‘l::m)e ele Village District (ha)
1 Ziban Brile 8 H 55 15 75 Micheal Emba Atsbi 220
2 Maytekli 15 H 104 27 58 Maytekli Samre 111
3 Gumbeho 20 H 216 58 75 Kaleamin Atsbi 350
4 Tumbukle 10 M 295 79 285 Seka-Kisadmomona Naeder Adet 177
5 Adi Gedaw 15 M 193 52 285 Debre Genet Naeder Adet 234
6 Abel Dega 20 M 328 88 75 Hayelom Atsbi 80
7 Tensuka 9 L 52 14 104 Koraro Hawzen 168
8 Tsaeda Emni 15 L 201 54 58 Nebar Hadnet Samre 210
9 Dip 20 L 219 59 150 Zata Ofla 1254
Sum 1663 446 2804

Notes: Age — years since establishment; Agro-ecological zones — H (highland), M (midland), L (lowland).

on degraded grazing lands, where villagers formerly collected
firewood and allowed their livestock to graze; Adi Gedaw exclosure
was established on a cultivated land. The vegetation type in the
exclosures varies: The new and middle-aged exclosures are domi-
nated by grass and bush species, whereas in old exclosures, the
dominant plant species include Acacia polyacantha, Acacia asak,
Acacia etbaica, and Eucalyptus spp. The district office of Tigray Bu-
reau of Agriculture and Rural Development hires and pays guards to
protect the exclosures in the studied sites, with the exception of
Maytekli, where exclosure guards are paid by a local NGO, Relief
Society of Tigray (REST). According to local bylaws at the study sites,
only the collection of grass and fruits is permitted. The time for
grass collection is September, when villagers are often faced with
feed shortages for their livestock. The development agents
employed by the district office of the Tigray Bureau of Agriculture
and Rural Development announce the time and duration of grass
collection. The distribution of the harvested grass among the
households varies between the exclosures and is based on the
traditional regulations in the bylaws.

Each exclosure belongs to only one village, but one village may
have one or more exclosures. However, within a village, a house-
hold has access rights to only one exclosure, on the basis of prox-
imity. The economic activities in the villages adjacent to the nine
exclosures included crop production, rearing cattle, livestock pro-
duction, various non-farm activities, and the collection of outputs
such as grass for animal fodder, grass for thatching, and wild fruits.
Grass for animal fodder and grass for thatching are the main
products obtained from the exclosures in the study sites. Only the
households from Tensuka exclosure had access to wild fruit (the
fruits of Ziziphus trees locally known as Gaba fruits) in addition to
grass.

3.2. Data collection

Most of the required information was collected using a ques-
tionnaire survey administered to households. The questionnaire
was pre-tested and modified. Lists of households living in villages
adjacent to the nine exclosures and holding access rights were
obtained from the Tigray Bureau of Agricultural and Rural De-
velopment's village offices. The sample size was estimated as 425
households by using Cochran's formula for stratified sampling with
optimum allocation (Cochran, 1977). To avoid problems of missing
data, the sample size was increased to 450. Households were
chosen by stratified random sampling (Cochran, 1977), with nine
villages as strata. The sample size of each village was determined by
proportional sampling. Four questionnaires with incomplete in-
formation were excluded, and questionnaires from 446 sample
households were used for the analysis. The household survey was

held from October to November 2015. Household surveys provided
information on key socioeconomic elements, such as household
composition, education, asset ownership, market prices of different
products, and participation in training programs. All outputs (e.g.,
grass and wild fruit) obtained from exclosures were recorded in
local units of measurement and converted to kilograms. The dis-
tances from household's residence to the exclosure and the district
market were measured using GPS during the household survey.
Information on the exclosures, such as their area, agro-ecological
zone, and age, was obtained from the results of the baseline sur-
vey conducted by the Department of Land Resources Management
and Environmental Protection at Mekelle University (NORHED,
2014).

3.3. Data analysis

3.3.1. Inequality measures

Our first research problem was to assess how the values of
outputs from exclosures distributed among the households. There
are different inequality indices (Fields, 2001), and the most com-
mon index used in studies of forest and resource dependence is the
Gini coefficient (Fisher, 2004; Jodha, 1986; Reddy and Chakravarty,
1999; Soltani et al., 2014). The Gini coefficient varies between zero
and one, with higher values representing greater inequality. In our
study, the value of outputs from exclosure per adult equivalent in
each household was used to calculate the Gini coefficients. The
conversion scales for the adult equivalent were adopted from
Dercon and Krishnan (1998). For each exclosure accessed by the
households, there were three components: grass for livestock, grass
for thatching, and wild fruits. The quantity of each component was
multiplied by its market price. Villagers in the selected study sites
have access to district market, and the market prices were obtained
from households involved in the sale of the outputs. These market
prices were also triangulated and double-checked by market price
figures obtained by interviewing knowledgeable local people pur-
posively selected on the basis of their market experiences.

3.3.2. Probit model

The second research problem was to identify the attributes of
the exclosures, the attributes of the appropriators, and the external
context that influenced the probability of a household with access
rights collecting any outputs from the adjacent exclosure (depen-
dent variable). The probit regression model was applied because
the dependent variable was a dummy (zero or one). The formula for
binomial probit model is as follows (Greene, 2012):

*
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Table 3
Gini coefficients of output value distribution among households on an adult-
equivalent basis for nine exclosures in the Tigray Region.

Name of Gini Share of output value in percent

exclosure coefficient - - -
Lowest income Highest income
quintile quintile

Ziban Birle 0.5776 0 64

Maytekli 0.4410 0 49

Gumbeho 0.4369 0 48

Tumbukle 0.6469 0 68

Adi Gedaw 0.6230 0 62

Abel Dega 0.3972 4 58

Tensuka 0.5610 0 58

Tsaeda Emni 0.4584 0 44

Dip 0.4120 0 41

_,{Lify}‘zo
Y= 10,ify; <0

where y; represents a latent variable (variable that is not directly
observable, here it is the amount of outputs collected from the
exclosures); y; represents the choice that is observed by the
researcher. If a household had obtained any outputs (i.e., grass or
fruits) from an exclosure, it was classified as code 1, otherwise as
code 0. x; represents a vector of independent variables listed in
Table 1, and g; represents a vector of unknown parameters.

Probit and logit models are commonly used when the response
variable has dummy nature. However, the probit model was used
because the probability distribution of the response variable is
assumed to have a standard normal cumulative distribution func-
tion (Wooldridge, 2015).

3.3.3. Multiple linear regression

Multiple linear regression was applied to assess the impact of
the attributes of resources, the attributes of the appropriators, and
the external context on the share of the value of outputs from
exclosures. The dependent variable was defined as a household's
share of economic value of outputs from exclosures and calculated
as [TT;JJ where, th; is the total economic value of outputs from
exclosure j obtained by household i, and Tg; is the sum of all
economic values of outputs from exclosure j captured by all the
sampled households. The independent variables are listed in
Table 1. R version 3.2.5 statistical software was used to analyze
both the probit and multiple linear regression models (Team,
2013).

4. Results
4.1. Inequality measure

The Gini coefficients for the study sites are listed in Table 3. Four
out of the nine exclosures had Gini coefficients larger than 0.5,
while the remaining five exclosures had a fairly egalitarian distri-
bution (the Gini coefficient varied between 0.39 and 0.45). The
share of the value of outputs from exclosures for households in the
lowest income quintile was equal to zero (except for that in the Abel
Dega exclosure), while the share of value of outputs obtained by the
highest income quintiles varied from 41% to 58%.

4.2. Probit model
The probability that a household with access rights obtained any

output from exclosures (response variable) was significantly and
positively influenced by “age group of exclosure,” “number of

» o

households per ha of exclosure,” “agroecological zone of the
exclosure,” “household's herd size,” “household's level of training
in exclosure management,” “number of extension visits,” and
“distance between household's residence and the district market.”
“Distance between household's residence and the exclosure” had
negative impacts on the response variable (Table 4). The explana-
tory variable “high assigned duty” increased the probability that a
household obtained any output from the exclosure.

4.3. Multiple linear regression

The model results revealed that seven variables significantly
influenced the response variable. Variables “agroecological zone of
exclosure,” “household's herd size,” “distance between household's
residence and the district market,” and “number of extension visits”
had a positive influence, while “age group of exclosure,” “number of
households per ha of exclosure,” and “distance between house-
hold's residence and the exclosure” had a negative influence on the
share of outputs from exclosures (Table 4).

”

Table 4
Results of probit regression and multiple linear regression model.

Explanatory variables Probit regression Multiple linear

Coef. (SE) regression
Coef. (SE)
Intercept -3.78817" -0.0126
(0.7459) (0.0129)
Resource attributes
Age group of exclosure 0.4382"" —0.0039"
(0.1221) (0.0022)
Number of households per 0.0812"" -0.0032"""
hectare of exclosure (0.0403) (0.0007)
Agroecological zone of 0.8275™" 0.0165™"
exclosure (0.2019) (0.0036)
Distance between household's —0.2012" —0.0040""
residence and the exclosure (0.1065) (0.0020)
(km)
Appropriator attributes
Gender of household head 0.0360 0.0040
(0.1956) (0.0037)
Age of household head —0.0075 —0.0001
(0.0057) (0.0001)
Education of household head ~ —0.0194 —0.0001
(0.0304) (0.0005)
Household's cropland area 0.1141 0.0007
(0.1405) (0.0024)
Household's herd size 0.2032""" 0.0036"""
(0.0441) (0.0006)
Household's level of training ~ 0.6021°7°(0.2319) 0.0030
in exclosure management (0.0035)
Household ‘s male labor force  0.0952 0.0011
(0.0854) (0.0015)
Low assigned duty 0.6882 0.0044
(0.4581) (0.0070)
High assigned duty 0.3730" —0.00004
(0.2152) (0.0039)
External context
Distance between household's  0.0638™"" 0.0016™"
residence and the district (0.0156) (0.0003)
market
(km)
Number of extension visits 0.1038" 0.0021""
(0.0549) (0.0009)
N = 429 N = 429
LR chi2(2) = 118.08 R-Sq = 0.269

Prob > chi2 = 0.000 R-Sq(adj) = 0.243
Log likelihood = —193.30 F = 10.19
Pseudo R2 = 0.2339 P-value = 0.000

Note: SE = standard error; *
10%.

" significant at 1%; ™" significant at 5%; " significant at
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5. Discussion and conclusions

With regard to the first research question, the results indicate
that the distribution of value of outputs from exclosures among
different households in the study sites varied from fairly equal to
quite unequal, depending on the exclosures' attributes, the char-
acteristics of adjacent households, and the external context.
Regardless of the magnitude of equity measure (Gini coefficient),
households in the lowest income quintile do not obtain any value
from outputs from exclosures (with the exception of the Abel Dega
exclosure), while the share of outputs obtained by the highest in-
come quintile was high (Table 3). This is because grass is the major
output from exclosures, and consequently, wealthier households
with larger herds gained more economic advantages. However, the
grass was divided equally among households with access to Abel
Dega exclosure. Although the primary aim of establishing the
exclosures was to improve ecological functions, our findings might
raise concerns among those interested in pro-poor measures and
the social aspects of sustainable resources management. Most
scholars have shown that common-pool resources such as forests
contribute relatively more to the income of poor households than
wealthier ones (e.g. Reddy and Chakravarty, 1999; Babulo et al.,
2009; Cavendish, 2000; Fu et al., 2009; Kamanga et al., 2009;
Mamo et al, 2007; Quang and Anh, 2006; Shackleton and
Shackleton, 2006; Shackleton et al., 2007; Vedeld et al., 2007).
However, a few studies have found different results. For example,
Fisher (2004) classified forest activities into high return activities
(such as harvesting of timber) and low return activities (such as
firewood collection). She found that poor households are more
dependent on low return forest activities, while high return forest
activities are more important for wealthier households. Narain
et al. (2008) and Soltani et al. (2014) found a positive correlation
between total income and dependence on outputs such as fodder
but a negative correlation between income and dependence on
outputs such as firewood.

5.1. Attributes of resources

The age group of exclosure and number of households per
hectare of exclosure had similar impacts on the probability of a
household collecting any outputs from exclosures (second research
question, probit regression model, Table 4) and on the share of
outputs (third research question, multiple linear regression model,
Table 4). In exclosures protected for longer periods or that were
located closer to more highly populated villages, the results showed
a higher probability that households would collect some outputs
from exclosures. At the same time, the outputs were more evenly
distributed among households in old exclosures. In other words, in
old exclosures, the values of outputs were distributed more equally
than in middle-aged and newly established ones.

When exclosures are protected for longer periods, the
ecosystem function will be improved. This provides incentives for
local communities to follow any bylaws that may facilitate fairer
allocation of products. In degraded resources (newly established
exclosures), the transaction costs of establishing rules may be
higher than those for economic and ecological gains. Therefore,
households would be less motivated to organize themselves. In
addition, in old exclosures, households have had time to acquire
some skills and experience of organization, which enhances the
likelihood of the establishment and implementation of rules lead-
ing to a more even allocation of values of outputs from exclosures.

Similarly, a more even distribution of values of outputs from
exclosures was observed in more populated villages (more house-
holds per ha of exclosure). As can be expected from general eco-
nomic theory, in sparsely populated villages, increasing the

population of appropriators leads to increasing demands for nat-
ural resources and environmental services. In turn, this might lead
to environmental changes, such as resource degradation (Dirzo and
Raven, 2003; Hardin, 1968). Scholars who have studied collective
actions have concluded that smaller groups are more successful in
organizing themselves and avoiding the problem of free riders
(Cernea and Mundial, 1989; Olson, 1965). Moreover, the results of
game-theoretic analysis have indicated that cooperative strategies
are more likely to be chosen in smaller groups (Baland and Platteau,
1996). However, some scholars have found that small groups have
difficulties in covering the cost of the establishment and imple-
mentation of rules (Agrawal, 1996). Households in sparsely popu-
lated villages may face difficulties in undertaking the required
monitoring to protect the exclosures. However, the amount of
duties divided among the appropriators would decrease if the
number of participants increase, and this would definitely decrease
the involvement cost for appropriators. In addition, outputs such as
grass from exclosures adjacent to the more populated villages
would become more valuable and scarce. Thus, self-organizing
would be more likely to occur because the villagers would expe-
rience substantial shortages of grass. This might encourage
households to collect more grass. However, the share of collected
grass would decrease as the number of appropriators increases.

Long distances between exclosures and settlements increase the
amount of labor needed to collect grass. Therefore, households
living farther from exclosures are less likely to collect grass and
their share of outputs will be smaller. This finding is also supported
by economic theory: The distance from households to resource
location is positively correlated with the opportunity costs of labor
and the required time to collect products (e.g., Amacher et al., 1996;
Kohlin et al., 2001; Robinson and Lokina, 2011). Previous studies
have also considered the impact of distance on the quality of re-
sources. Forest quality is more often lower near settlements and
population centers (e.g., Ahrends et al., 2010; Ndangalasi et al.,
2007). Resources located far from habitation would probably be
harvested at longer intervals, when biomass density has grown
higher, whereas resources close to settlements might be harvested
at a lower biomass density at shorter intervals (von Gadow et al.,
2002).

5.2. Attributes of households

With regard to the second research question, larger herd sizes
increase the probability that a household will collect any outputs
from exclosures. Additionally, the share of the value of outputs from
exclosures increases as herd size increases (third research ques-
tion). This finding is explained by two facts: (1) the main product
gathered in the studied sites was an important input for livestock
husbandry and (2) households in the study sites were not well
integrated into markets. Therefore, the most collected grass from
exclosures was not sold at the market but was rather used to feed
livestock. In other words, the establishment of exclosures benefits
wealthier households more, because they own larger herds. Simi-
larly, other researchers have observed that the value of outputs
such as fodder often contributes more to the total income of rich
households (e.g., Narain et al., 2008; Soltani et al., 2014).

5.3. External context

Geographical attributes such as distance from settlements to
markets and from settlements to resources influence resource
accessibility and consequently resource protection. Remoteness is a
very important aspect of the use of a resource and is the measured
distance to markets and cities. Households living farther from
markets have less access to job opportunities for income generation
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and lower opportunity costs for labor. Therefore, to respond to the
second research question, they are more likely to collect outputs
from exclosures, as shown by the results of the probit model
(Table 4) and more likely to receive a larger share of outputs, as
shown by the multiple linear regression model (third research
question). This finding is similar to those from Ethiopia (Mamo
et al,, 2007), other countries in Africa (Fisher, 2004), and Asia
(Adhikari et al., 2004; Narain et al., 2008; Soltani et al., 2012). Local
communities' high level of dependence on common-pool resources
is an influential factor in emerging institutional arrangements for
the management of common-pool resources (Baland and Platteau,
1996; Ostrom, 1990; Wade, 1988). If appropriators obtain a major
part of their livelihoods from a given resource, they will be more
motivated to organize a self-governing system (Ostrom, 2005). This
may explain the positive impact of distance to market on the share
of outputs from exclosures. The households living in remote loca-
tions relied more heavily on the outputs from the exclosures. This
enhanced the probability of institutional arrangements to manage
exclosures. Additionally, scholars have shown that integration into
the market has an adverse effect on the management of common-
pool resources (Agrawal, 2001; Chomitz and Gray, 1996). They have
argued that as local communities connect to larger markets, the
subsistence appropriators are likely to increase harvest levels
because the market integration brings new opportunities to exploit
resources for cash income (Colchester, 1994). However, in Tigray,
we observed that the access to market reduced households' share
of outputs. This indicates that the grass or wild fruits collected from
exclosures were intended for subsistence rather than for sale in
markets.

Our results did not show whether the levels of duty could in-
fluence the share of outputs (Table 4). In other words, those who
contributed time and efforts did not receive any extra advantages
and might have perceived the bylaws as unfair. In long term, this
might lead to the disintegration of the whole distribution system
and to resource degradation.

Our findings provide important insights for local policymakers
when considering the expansion of existing exclosure areas. The
information might lead to more sustainable management of
exclosures, considering that they have not only ecological aspects
but also economic aspects. It might be useful in the future to look
for ways of managing exclosures that are more “pro-poor”. Har-
vesting values that are directly useful to poor households with none
or few domestic animals may be an option. Most harvested grass is
used as fodder for domestic animals, and therefore, better-off
households benefit the most. Alternatively, other outputs such as
mushrooms, honey, or medicinal plants from exclosures may be
more useful to poor households. An idea for future research could
be to investigate the feasibility of trading grass in the practical
management of exclosures in Tigray. In this case, equal quotas of
grass to be harvested by each household could be fixed, and the
quotas could be tradable; in this way, households with small herds
could sell their quotas (or parts thereof) to households with larger
herds.

One lesson from our study of exclosures in Tigray that may be
useful to resource managers in many other places is that a measure
taken to conserve or restore natural environments also has social
and economic implications. It is important to reflect on such im-
plications at the start of a project, even if the collection of outputs
could not start for several years. Most local communities will be
better motivated to protect the environment if they can see some
valuable outputs for themselves resulting from the measures taken.
However, people's motivation will probably be higher and free
riders fewer if values are distributed equitably. If values are accu-
mulated by a few persons who are already well off, projects may
fail, even if their environmental impacts are positive. Ultimately, it

may be argued that too much attention to small income differences
between people in rural areas is not worthwhile when wealth and
income differences between rural and urban families are much
more pronounced (Belachew, 2014).

The study was carried out in nine exclosures. This, however,
raises questions regarding the generalization of the findings and
making policy recommendations for the Tigray region as a whole. A
larger number of exclosures covering more of Tigray could have
resulted in more variation and also permitted better testing of
resource attributes and external context variables. Although
studying only nine exclosures may pose some challenges in the
generalization of the results, it has certainly several advantages
such as studying the selected exclosures in more detail. When
designing the study, the characteristics of exclosures (e.g., agro-
ecological zones, years since establishment) were considered to
find exclosures that are representative of Tigray. The analysis in this
study made most use of quantitative methods, while more focus on
qualitative methods such as observations and group discussions
could have revealed the effects of free riders and given more insight
on illegal harvesting.
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Abstract

The paper examines the perceptions and attitudes of local people living next to nine exclosures
in the Tigray Region in Ethiopia. Social exchange theory was used as theoretical framework
and data were collected from 446 households. Factor analysis, multiple linear regression and
binary logistic regression were applied to the data to identify factors that influenced local
household heads’ perceptions of and attitudes towards existing exclosures and further
expansion of exclosures. Household heads’ perceptions of exclosures can be grouped under
social, economic and ecological dimensions. Some household heads expressed positive
attitudes towards the existing exclosures, while some were concerned about the expansion of
the exclosures in the future. The findings also revealed that household’s socio-economic
profile, household’s knowledge about exclosures, ecological conditions of exclosures and
geographical attributes played important roles in shaping local household heads’ perceptions
of exclosures. Moreover, their perceptions of exclosures were significantly correlated with
tangible benefits and costs associated with exclosures. Thus, improvement in local
communities’ attitudes towards and support for exclosures would follow if exclosures
contributed more directly to people’s livelihoods. However, the level of support for exclosures

is remarkable given the fact that those areas have been closed for grazing and other uses.
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1. Introduction

The establishment of protected areas is the cornerstone of land rehabilitation in different parts
of the world (Allendorf, 2007; Allendorf et al., 2006; Amin et al., 2015). In the Tigray Region
in Ethiopia, land degradation is addressed by closing off the most degraded grazing lands and
forests from cultivation, grazing and firewood collection, to form exclosures (Aerts et al.,
2009). Exclosures are protected by guards and local communities’ bylaws (Mekuria et al.
2007). Thus, they can be categorized as protected areas (Aerts et al., 2009). Natural resources
such as forests and grazing lands are multidimensional, and several actors with different and
sometimes conflicting interests are involved in the management of such resources (Krott 2005;
Nurrochmat et al., 2017). Some actors prioritize conservation and protection of natural
resources through land rehabilitation projects (Nurrochmat et al., 2017), others might be
interested in illegal harvesting of commercial products such as timber (Nurrochmat et al.,
2017), and some actors might derive their livelihoods from these resources (Babulo et al., 2009;
Mamo et al., 2007; Soltani et al., 2014). Although all the actors are affected by policy measures
or management interventions restricting their access to forests and grazing lands, local
communities living close to such resources are more vulnerable to these interventions. They
also suffer directly as a result of land degradation. Therefore, those who are affected by a
resource should be given an opportunity to have a say in its provision (Breton, 1965).
Originally, the primary purpose of the establishment of exclosures was to enhance
environmental regeneration in degraded areas (Gebremedhin et al., 2003). Later, it was
recognized that protected areas and exclosures should contribute to sustain the livelihoods of
local communities living adjacent to resources (Charnley et al., 2007; Hamilton et al., 2000)
because they are the key stakeholders who actively use, manage and change their surrounding

environment (Muhamad et al., 2014).



There has been consensus among academics and politicians that the long-term success of any
protection program depends on the support of local people (Vodouhé et al., 2010), their
perceptions of and positive attitudes towards conservation (Struhsaker et al., 2005). People’s
perceptions reflect their beliefs that derive from their experiences and interactions with a
particular phenomenon (Htun et al., 2012). The term ‘attitudes’ has been used in relation to
positive or negative responses towards an entity or object (Karanth et al., 2008) and is defined
as a mental evaluation of a particular entity with some degree of favor or disfavor (Eagly and
Chaiken, 1998). Attitudes are formed through individuals’ perceptions and experiences (Infield
and Namara, 2001). Studies of attitudes and perceptions have contributed to the identification
of local communities’ needs and aspirations, documentation of their ideas and opinions
regarding conservation, and understanding of why local communities make special decisions
and behave in certain ways. The results of surveys of attitudes and perceptions have indicated
what means for local communities to live next to protected areas, and which factors influenced
their attitudes towards protection and support for such protection. Such knowledge is important
to ensure that more efficient protection policy measures are taken (Kaltenborn et al., 2006),
such that both protection goals and local demands for ecosystem services are fulfilled (Hartter

etal., 2012).

In recent years, the numbers of studies of perceptions and attitudes among local communities
living next to protected areas in developing countries have increased. Some studies have dealt
specifically with local people’s perceptions of forest conditions, ecosystem services and
protected areas (e.g., Amin et al., 2015; Dolisca et al., 2007; MacKenzie et al., 2017; Muhamad
et al., 2014; Paudyal et al., 2018; Stickler et al., 2017; Vodouh¢ et al., 2010), while others have
examined local communities’ attitudes towards conservation and management of protected

areas (e.g., Allendorf, 2007; Allendorf et al., 2006; Badola et al., 2012; Dewu and Reskaft,



2018; Infield and Namara, 2001; Kaeser and Willcox, 2017; Kideghesho et al., 2007; Rahman
et al., 2017; Tomicevi¢ et al., 2010). Some have analyzed interest, influence and power of
different actors involved in management of protected areas and community forestry (e.g.
Nurrochmat et al. 2017; Schusser et al. 2015), and have reported that perceptions and attitudes
of local communities toward conservation issues and protected areas are strongly influenced
by their “intrinsic” or true interests, although they are often hidden (Nurrochmat et al. 2017).
By contrast, few studies have assessed both local communities’ perceptions and attitudes
towards conservation issues and protected areas (e.g., Htun et al., 2012; Hussain et al., 2016;
Nurrochmat et al. 2017; Xu et al., 2006). To date, a number of studies also have been conducted
specifically to examine local communities’ perceptions and attitudes towards conservation and
protection issues in Ethiopia (Bessie et al., 2014; Birhane et al., 2017; Mekuria 2013; Moges
and Taye 2017; Tadesse and Teketay 2017; Tesfaye et al., 2012; Tessema et al., 2010). The
diversity of factors determining local communities’ perceptions of protected areas and their
attitudes towards such areas has made it necessary to develop a theoretical framework. Only
few of the studies on local perceptions of and attitudes towards protected areas are based or
concerned with theory (Chuang and Yen, 2017; Kaeser and Willcox, 2017; Nurrochamt et al.
2017; Tesfaye et al. 2012). The use of social exchange theory (Turner and Turner, 1978) in the

current study is an attempt to address this shortcoming by providing a theoretical orientation.

Homans (1958) developed social exchange theory to understand human behavior and explain
human interactions. Later on, Emerson (1962) and Blau (2017) extended the theory to analyze
how individuals and organizations interact to maximize their gains and minimize their costs.
The theory describes how people develop attitudes towards an object (a person or thing) based
on their subjective cost-benefit analysis, and comparison of alternatives. Objects that generate

net benefits are more likely to be perceived positively, while those associated with net losses



will tend to be perceived negatively (Napier and Napier, 1991). The theory outlines that
individuals will engage in an exchange if they believe the cost of exchange do not outweigh
the resulting benefits (Skidmore 1979). The cost of exchange can appear in form of time,
money or energy (Kelley and Thibaut, 1978), while benefits can be goods, information,

services, money or status (Emerson 1962).

We aim to add to the vast literature on local perceptions of and attitudes towards protected
areas in three ways. First, a narrative of success dominated the discourse of exclosures in Tigray
(Birhane and Hadgu, 2014; WeForest, 2018; Whiting, 2017). Local communities together with
district offices of Agriculture and Rural Development had established exclosures all over the
region, and the results were very encouraging. The environment was improving to the benefit
of people’s livelihoods. This narrative seemed too good to be true. Therefore, we examined
local household heads’ perceptions of the various impacts of exclosures and their attitudes
towards exclosures. By doing so, we could test the hypothesis that local communities supported
establishment and expansion of exclosures despite their access to forests and grazing lands was
limited. Second, the study presented a case from the Tigray Region, where few studies of local
communities’ perceptions and attitudes have been conducted to date. Third, this study provided
a theoretical orientation that can integrate previous findings and lead to better understanding
of how local communities perceive the various impacts of exclosures and why they develop
positive or negative attitudes towards exclosures. We used social exchange theory, analyzed
data from 446 households living adjacent to nine exclosures in Tigray. The objectives of the
study were (1) to identify local household heads’ perceptions of exclosures, (2) to identify local
household heads’ attitudes towards existing exclosures and further expansion of exclosures,
and (3) to determine factors influencing local household heads’ perceptions of exclosures,

attitudes towards existing exclosures, and the expansion of exclosures. Hereafter, this article is



organized as follows. In Section 2, we present a theoretical framework based on a literature
review and describe the study sites as well as the methods of data collection and data analyses.
Then, we present the results of our study followed by our discussion in Section 3, and finally

conclusions in Sections 4.

2. Methods

2.1. Conceptual framework

From a perspective of conservation and protection, we assume establishment of any protected
area as an exchange. According to social exchange theory, there are costs and benefits
associated with any exchange (Cropanzano and Mitchell, 2005). The balance between positive
perceptions of benefit flows from protected areas and negative perceptions caused by the costs
will determine whether people support the establishment of protected areas. Figure 1 illustrates
the conceptual framework of the study. Household heads’ evaluation of benefits and costs
associated with exclosures is the core of the framework. Several variables affect the way
household heads evaluate benefits in relation to the costs. These variables were identified
through a literature review of studies examining local communities’ perceptions of and
attitudes towards protected areas. The variables are summarized in Table 1 and described in

the following.
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Figure 1. Determinants of local household heads’ perceptions of and attitudes towards
exclosures based on social exchange theory

Tangible benefits and costs associated with exclosures: Previous studies have found that
local communities’ perceptions and attitudes depend on the tangible benefits obtained from
protected areas (Allendorf, 2007; Allendorf et al., 2006; Baral and Heinen, 2007; Dewu and
Roskaft, 2018; Htun et al., 2012; Infield and Namara, 2001; Kuvan and Akan, 2005;
MacKenzie et al., 2017; Tessema et al., 2010; Vodouhé et al., 2010; Walpole and Goodwin,
2001; Xu et al., 2006), compared with the cost of living adjacent to such areas (e.g., Dewu and
Roskaft, 2018; MacKenzie et al., 2017; Walpole and Goodwin, 2001; Xu et al., 2006). We used

a dummy variable named “household harvest status” in our analysis as a proxy for tangible



economic benefits obtained from exclosures, with code 1 if the household obtained outputs
from the exclosures, and code 0 (zero) otherwise. Regarding the costs associated with the
establishment of exclosures, we constructed a categorical variable termed “household’s level
of duty.” People living adjacent to exclosures have to participate in a number of protection
measures, and the level of duties represents the effort each household has to invest in
exclosures. Some examples of these protection measures are digging pits, planting seedlings,
and constructing stone bunds, soil bunds, and terraces to reduce runoff. We defined three levels
for the variable: 1 =no assigned duty (households not assigned to any of the protection duties),
2 = low assigned duty (households having only one of the protection duties), and 3 = high

assigned duty (households involved in more than one duty).

Household’ socio-economic profile: The literature shows an interrelationship between
households’ socio-economic profile and their perceptions and attitudes. However, the impacts
of these variables on local communities’ perceptions and attitudes have been found ambiguous
(Allendorf et al., 2006; Baral and Heinen, 2007; Kaltenborn et al., 2006; Kideghesho et al.,
2007; Shibia, 2010; Tessema et al., 2010; Tomicevi¢ et al., 2010; Vodouhé et al., 2010; Xu et
al., 2006). For example, the impact of education and gender on local perceptions and attitudes
seems to be site-specific and inconsistent. While some scholars have reported that education
has a strong impact on local attitudes (e.g., Allendorf et al., 2006; Rahman et al., 2017; Shibia,
2010; Xu et al., 2006), others have not found a correlation between education and local
perceptions and attitudes (Baral and Heinen, 2007). Some studies have revealed that gender is
a predictor of attitude, as women are more likely have negative attitudes (Allendorf et al., 2006;
Xu et al., 2006; Tomicevi¢ et al., 2010), whereas others have reported that women are more

conservation friendly than men are (Ray et al., 2017; Kaeser and Willcox, 2017).



The social exchange theory assumes that power in social exchanges lies with those possessing
greater resources. Household’s socio-economic profile indicates the resources possessed by the
household that indeed influence household’s ability to take advantage of exclosures. The ability
to take advantage of exclosures have impacts on household head’s evaluation of benefits and
costs associated with exclosures. For example, households with more labor force have better
possibility to collect grass than those with fewer or no labor. Consequently, they are more likely
to perceive exclosures as having positive economic impacts. In our analysis, the variables
describing household’s socio-economic profile were “gender of the household head,” “log of
age of the household head,” “household’s average years of education,” “household‘s labor
force,” “household’s cropland area,” “household’s herd size,” “household harvest status” and

“household’s level of duty.”

Household’s knowledge about exclosures: Some studies have shown that knowledge affects
behavior (Zelezny, 1999), and perceptions and attitudes (Aipanjiguly et al., 2003; Chuang and
Yen, 2017; Htun et al., 2012; Xu et al., 2006). Also, Aipanjiguly et al. (2003) argue that
households with more knowledge of protected areas will have positive attitudes, while social
exclusion and lack of knowledge lead to negative attitudes towards protected areas
(Paraskevopoulos et al., 2003). Based on social exchange theory, households with more and
accurate knowledge about an exchange can better estimate the costs and benefits associated
with it. In the Tigray Region, local communities gain knowledge about their adjacent
exclosures through either participating in training activities or interacting with development
agents. We therefore used two variables as proxy for household’s knowledge about exclosures:
“household’s training in exclosure management” and “number of extension visits.” Also the

state of other variables, such as “gender of household’s head,” “household’s labor force,” and
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geographical attributes could have an impact on results relating to household’s knowledge

(Gilani et al., 2017; Xu et al., 2006).

Ecological conditions of exclosures: It is assumed that if ecological conditions improve, local
communities are more likely to perceive the ecological and economic impacts of exclosures as
beneficial. Consequently, they might have positive attitudes towards their adjacent exclosures.
In our analysis, we used two categorical variables to represent ecological conditions:
“agroecological zone” and “age of exclosure.” The agroecological zones in the Tigray Region
consist of three classes based on altitude: lowland exclosures located less than 1500 m a.s.l.;
intermediate exclosures located between 1500 m a.s.l. and 2300 m a.s.l.; and highland
exclosures located above 2300 m a.s.l. (NORHED unpublished document). Since exclosures
located at higher altitude receive more precipitation, they are considered more productive in
terms of vegetation. Consequently, households living adjacent to exclosure located in highlands
may perceive the ecological and economic improvement due to establishment of exclosures.
The exclosures can be divided into three classes based on the number of years since they were
established (age of exclosure = n): new exclosures (n < 10), intermediate-age exclosures (10 <
n < 15 years), and old exclosures (n > 15 years). There is a positive correlation between the age
of exclosures and the exclosures’ vegetation cover and density (Yayneshet et al., 2009).
However, the biomass of grass and other herbaceous species decreases as exclosures gets older,

since the canopy of trees and shrubs become denser (Birhane et al. 2017).

Geographical attributes: Jurowski and Gursoy (2004) reported that geographical attributes
such as distance have significant effects on how individuals evaluate the costs and benefits of
an exchange. Consequently, perceptions and attitudes are likely to differ among people living

in different geographical situations (Gilani et al., 2017; MacKenzie et al., 2017; Muhamad et
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al., 2014). For example, local communities living closer to protected areas tend to perceive
there are many ecosystem services (Sodhi et al., 2010), and consequently hold positive attitudes
towards their protected surroundings (Macura et al., 2011; Rahman et al., 2017). At the same
time, local communities living closer to protected areas and further from market are more
dependent on natural resources for their livelihoods (e.g., Mamo et al., 2007; Soltani et al.,
2012), and feel more strongly that forest is essential for their livelihood (Gilani et al., 2017).
Household economic dependence has emerged as a significant factor influencing perceptions
and attitudes (Kuvan and Akan, 2005). Furthermore, the size of the protected area and the
number of people with access rights could influence perceptions and attitudes (Allendorf,
2007). If the area under exclosure is small and many households have access to it, the
households’ share of outputs from exclosures will be smaller. This might cause household
heads to perceive there are fewer ecosystem services, and consequently develop negative
attitudes towards exclosures. We used three variables to represent geographical attributes,
namely “distance between household’s residence and exclosure,” “distance between

household’s residence and district market,” and “number of households per ha of exclosures.”

Household heads’ perceptions of exclosures: Previous studies have indicated that people’s
perceptions of protected areas play an important role in shaping their attitudes (Allendorf et al.,
2006; Chuang and Yen, 2017; Htun et al., 2012; Infield and Namara, 2001; McClanahan et al.,
2005), and their participation in collective action and management of protected areas (e.g.

Sirivongs and Tsuchiya, 2012; Sullivan et al., 2017).
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Table 1. List of explanatory variables and their definitions

Variables Definition

Tangible benefits and costs associated with exclosures

Household’s harvest status Dummy variable with code 1 if the household collected outputs from
exclosures, otherwise code 0

Household’s level of duty” Categorical variable with three levels: 1=no assigned duty (households

not assigned duty), 2=low assigned duty (households involved in more
than one duty), 3=high assigned duty (households involved in more than

one duty).
Household’s socio-economic profile
Gender of the household head Dummy variable with code 1 for male-headed household, otherwise code
0
Log of age of the household head ~ Age of the household head in years
Average education of the Average number of years of schooling completed by household members
household
Household’s labor force Number of household members in the age range 15-64 years
Household’s cropland area Size of household’s own land for agriculture in ha
Household’s herd size Number of tropical livestock units (TLUs) owned by household,

calculated as 1 goat = 0.13 TLU; 1 sheep =0.13 TLU; 1 chicken = 0.013
TLU; 1 cow =1 TLU; 1 Ox = 1 TLU) (Storck et al., 1991)

Household’s knowledge about exclosures

Number of extension visits Number of extension visits made by the natural resource management
development agent in 2014

Household’s training in exclosures Dummy variable with code 1 if household head or any other members

management had participated in exclosure management programs, otherwise code 0

Ecological conditions of exclosures

Agroecological zone” Categorical variables with three levels; 1=lowland, 2=intermediate,
3=highland

Age of exclosure” Categorical variables with three levels; 1=new, 2=intermediate-age,
3=old

Geographical attributes

Distance between household’s Distance between household’s residence and exclosure in km

residence and the exclosure

Distance between household’s Distance between household’s residence and the district market in km

residence and the district market

Number of households per ha of The number of households with access rights to exclosures divided by the

exclosures area of exclosure (HH: ha ratio)

* Categorical variables with k levels were transferred into k-1 variables by using dummy coding method (Stockburger,
2016).
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2.2. Study sites

Nine exclosures in the Tigray Region in northern Ethiopia were selected for analysis. The
region is bordered by Eritrea to the north, the Afar Region to the east, Sudan to the west, and
the Amhara Region to the south (Figure 2). The exclosures selected for study are located in
five districts, adjacent to nine villages, in three agroecological zones and divided into three age
classes as new, intermediate-age and old exclosures. The main characteristics of the selected
exclosures are presented in Table 2. New and intermediate-age exclosures are dominated by
grass and bush species, while in old exclosures different tree species dominate the vegetation,
such as Acacia polyacantha, Acacia asak, Acacia etbaica, and Eucalyptus spp. The selected
exclosures have been established on degraded grazing lands, where livestock were taken to
graze and villagers used to collect firewood. Only Adi Gedaw exclosure was established on

cultivated land.

The main economic activity in the nine villages adjacent to the selected exclosures is a
combination of crop cultivation and livestock husbandry. Additionally, there are a few other
income sources such as remittances, handicrafts, and petty trade. Bylaws are devised to govern
and manage the villages’ resources. According to the bylaws, grazing, firewood collection and
agriculture are forbidden in exclosures (Aerts et al., 2009; Mekuria et al., 2007), but households
with access right are permitted to collect grass and fruits. The regulations defining the timing
of harvesting and amount of produce gathered vary from exclosure to exclosure. Tigray Bureau
of Agriculture and Rural Development hires guards to protect the exclosures. However, illegal

and secret harvesting still take place (Babulo et al., 2009).
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Figure 2. Location of Tigray Region in Ethiopia and the studied exclosures in the Tigray Region

15



Table 2. List of selected exclosures

No.  Name of Age  Agro- Number of households Distance Administrative level Area
exclosure ecological Population ~ Sample to Mekelle Village District (ha)
zone size (km)
1 Ziban Brile 8 H 55 15 75 Micheal Emba Atsbi 220
2 Maytekli 15 H 104 27 58 Maytekli Samre 111
3 Gumbeho 20 H 216 58 75 Kaleamin Atsbi 350
4 Tumbukle 10 1 295 79 285 Seka-Kisadmomona Naeder Adet 177
5 Adi Gedaw 15 1 193 52 285 Debre Genet Naeder Adet 234
6 Abel Dega 20 I 328 88 75 Hayelom Atsbi 80
7 Tensuka 9 L 52 14 104 Koraro Hawzen 168
8 Tsaeda Emni 15 L 201 54 58 Nebar Hadnet Samre 210
9 Dip 20 L 219 59 150 Zata Ofla 1254
Sum 1663 446 2804

Notes: Age = years since establishment; Agro-ecological zones: H = highland, I = intermediate zone, L = lowland

2.3. Data collection

The information required for the study was collected through a household survey, using
questionnaires and structured interviews as the main tools. The questionnaires were modified
following the information obtained through a pilot survey and field visits. The list of
households living next to the nine exclosures with access right was obtained from the Tigray
Bureau of Agricultural and Rural Development’s village offices. Based on Cochran’s formula,
the sample size was estimated as 425 households. However, the sample size was increased to
450 in case a few of the questionnaires were incompletely filled. The households were chosen
by stratified random sampling (Cochran, 1977), whereby the nine villages were the strata. The
sample size in each village was calculated by proportional sampling. Four questionnaires were
excluded due to incomplete information and the final sample size was 446 households. The
household questionnaire consisted of two parts. The first part provided information on
household composition and education, livestock and cropland ownership, knowledge regarding
the exclosure, participation in training programs, amount of different outputs collected from
the exclosures, household’s protection duties, and interactions with development agent. The
second part of questionnaire contained 17 perception statements and 3 questions to capture
household heads’ attitudes towards the exclosures. The statements are listed in Table 3. Each

household’s head was asked to rate his/her perceptions based on a five-point Likert scale, on
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which 1 indicated “strongly disagree” and 5 indicated “strongly agree.” Additionally,
household heads were asked whether they had agreed with the idea of exclosures prior to their
establishment, whether they felt happy because of the existing exclosures, and whether they
would support future expansion of exclosures. Household heads explanations for their
responses were also recorded together with qualitative field observations. Information on the
exclosures such as their size, age and agroecological zone was obtained from secondary data
(NORHED, unpublished document). The distances between the household’s settlement and the

exclosure and the district markets were recorded using GPS during the household survey.

2.4. Data analysis
We used quantitative methods namely factor analysis, multiple linear regression and binary
logit regression to analyze local household head’s perceptions of and attitudes towards

exclosures.

Factor analysis: Factor analysis was used to reduce 17 perception statements into four
meaningful components. This was done by using the principal component extraction method
and varimax rotation. Factors were structured based on proportion of variance explained,
number of eigenvalues greater than one, and the number and the difference between cross-
loading items. Perception statements (items) were reduced into factors according to their
loading i.e. the correlation between the item and the factor. Only items with loading greater
than 0.40 were selected. If the difference between loadings for cross-loading items were less
than 0.2, the item was included in the factor that made most sense conceptually (Diiorio 2006;

Gebreegziabher and Tadesse 2014; Rowen et al. 2011).
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Multiple linear regression: After factor analysis, a multiple linear regression model using the
extracted factors as dependent variables was employed to identify factors that influenced the
household heads’ perceptions of selected exclosures. The explanatory variables and their

definitions are presented in Table 1.

Binary logit regression: To determine factors that influenced the household heads’ attitudes
towards exclosures, a binary measure was used in a binary logit model specification. The
household heads were asked whether they felt happy with the existing exclosures (code 1 if the
answer was ‘Yes’, otherwise code 0). In the same way, household heads were asked whether
they would support the expansion of exclosures (code 1 associated with a ‘Yes’ response,
otherwise code 0). Tablel present the explanatory variables included in the binary logit

regression.

3. Results and discussion

3.1. Local household heads’ perceptions about exclosures

Table 3 shows the results of the factor analysis. The first principal component factor had high
positive significant loadings on the following statements: “household income has increased,”
“yield of honey production has increased,” “number of local breed animals has decreased,”
“number of exotic breed animals has increased,” “crop productivity has increased,” “number
of conflicts over natural resource use has decreased,” and “number of water springs has
increased.” The second factor had high positive significant loadings on “households have equal
access to outputs from exclosure” and “households have equal access to information about

i}

exclosure,” while the third factor had high positive significant loadings on the following
statements: “bylaws are practiced to share the outputs from exclosure,” “local communities are

responsible for revising bylaws,” “local community awareness of afforestation has increased,”
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and “monitoring and evaluation of activities are undertaken.” The fourth factor had high
positive significant loadings on “number of trees in the exclosure has increased,” “flooding has
decreased,” and “microclimate of the area has improved.” The four factors were named
according to their associated statements. Accordingly, first and second factors were
respectively named “economic improvement” and “equal access,” and the third and fourth
factors were named “local involvement” and “ecological improvement. Only the item “more
grass is available for livestock husbandry” cross-loaded with two factors “economic
improvement” and “equal access,” and the difference between the loadings (0.53-0.42) was
less than 0.2. The item was linked to the quantity of grass rather than the distribution of access
to collect grass, thus it was conceptually more relevant to include “more grass is available for
livestock husbandry” under “economic improvement.” The mean of the Likert scale values
given to perception statements ranged from 3.00 to 4.63 (Table 3). Of the 17 statements, 3
statements under “ecological improvement,” 4 statements under “local involvement,” and 2
statements under “equal access” had mean values ranging from 4.13 to 4.63, while the eight

statements under “economic improvement” had mean values between 3.00 and 4.07 (Table 3).

Our results of factor analysis illustrated that local household heads’ perceptions of exclosures
in the Tigray Region can be grouped under social, economic and ecological dimensions.
Although factor analysis has been the most commonly used method to reduce number of
perception statements and examine their structure of interrelations (e.g. Badola et al., 2012;
Bessie et al., 2014; Dolisca et al., 2007; Guthiga, 2008; Hanafiah et al., 2013; Kukrety et al.,
2013; Zeweld et al., 2017), other statitical methods such as multidimensional scaling (MDS)
was applied to detect underlying dimensions of opinions, explain similarities and dissimilarities
among perceptions, and estimate the level of sustainability of each dimension based on

respondents’ opinions (Sukwika et al., 2016).
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Figure 3A shows the mean percentages of local household heads who strongly agreed or
agreed, disagreed or strongly disagreed with each factor. The responses under “strongly
disagree” and “disagree” were combined and presented together, and the responses under
“agree” and “strongly agree” were treated similarly. In average 97% , 93% and 89% of the
sample household heads either agreed or strongly agreed with the statements under the
headings “ecological improvement,” “local involvement,” and “equal access” respectively. The
fact that the respondents in our study expressed the highest level of agreement with the
statements under ecological improvement can be attributable to the primary purpose of the
establishment of exclosures, which was to enhance the ecological conditions in degraded lands
(Balana, 2007; Gebremedhin et al., 2003), rather than to generate any economic gains. A study
conducted by Schusser et al. (2015) showed that powerful actors such as forest administrations
and non-governmental organizations care more for ecological outcomes of community forest
management than for people who are dependent on those resources. Similarly Nurrochmat et
al. (2017) found that the Meru Betiri National Park Office prioritized ecosystem preservation,
while extraction and income generating activities were more important for other actors
involved in management of the park. Other scholars also reported that local communities have
perceived exclosures to be effective in restoring degraded soils and vegetation (Birhane et al.
2017; Mengistu et al. 2005; Mekuria 2013; Mekuria et al. 2011). However, the mean
percentages of the sample household heads who strongly agreed or agreed with the statements
under “economic improvement” was 58%. Similar results were reported earlier that local
communities have expressed their concerns for economic impacts of exclosure (Mekuria 2013),
and perceived exclosures more as an environmental rehabilitation intervention than an
economic beneficial measure (Birhane et al. 2017). Sukwika et al. (2016) also found similar
results in a different context, as ecological dimension of privately managed forests in Indonesia

is moderately sustainable while the economic dimension is less sustainable. Scholars
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previously found that the sustainable management of any protected areas should comprise both
protection and income generating activities (Nurrochmat et al. 2017; Kustanti et al. 2014). It is
worth mentioning that we did not analyze the achievements of exclosures in this paper, only
local people’s perceptions of such achievements. Therefore, our results should not be
interpreted as if exclosures are not associated with positive economic outcomes, as more than
half of respondents agreed that exclosures had contributed to economic improvement and there
are studies showing that exclosures generate economic benefits (Balana et al., 2012; Mekuria

etal., 2011).
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Mean percentage of local household head responded “not sure” is not illustrated in Figure A.
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3.2. Local household heads’ attitudes towards existing exclosures and further expansion
of exclosures

As illustrated in Figure 3B, 377 of sampled household heads (85%) agreed with the idea of
exclosure prior to establishment, 97% (431 households) were happy with existing exclosures,
and 76% (338 households) would support the expansion of exclosures. The respondents linked
their positive attitudes towards exclosures prior to the establishment to two reasons. First, those
lands were marginal and degraded, to the extent that they did not contribute much to local
people’s livelihoods. Therefore, local communities could easily accept them becoming
exclosures. Other scholars have reported that local people support conservation efforts as long
as their livelihoods are met and their interests are not threatened (Akyol et al., 2018; Badola et
al., 2012; Hussain et al., 2016; Kideghesho et al., 2007). Second, local communities expected
to receive economic rewards such as employment, grass collection, beekeeping, and
environmental rewards such as reduced erosion as consequences of establishment of
exclosures. The respondent holding positive attitudes toward existing exclosure described that
establishment of exclosures has reduced soil erosion, and consequently croplands located near
to the exclosures are more productive. They also mentioned the access to collect grass as a

reason for their positive attitudes towards existing exclosures.

However, our results showed some resistance among respondents towards expansion of
exclosure as the number of household heads supporting future expansion of exclosures was
lower than the number of household heads with positive attitudes towards the existing
exclosures (Figure 3B). Those expressing negative attitudes towards expansion of exclosure
linked their resistance to the impact of exclosures on livestock husbandry, availability of
communal grazing lands and firewood. Traditional livestock husbandry in the Tigray Region

is based on a continuous grazing system, managed by herders. It is not permitted to graze
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livestock inside the exclosures, but animals can graze freely on grazing lands elsewhere. The
main output from the selected exclosures is grass, which should be cut and transported to feed
livestock (Gebregziabher et al., 2017; Tadesse and Teketay, 2017). Since cutting and
transporting grass is more labor demanding than grazing animals, local farmers are concerned
that the expansion of exclosures would minimize the grazing lands and make their engagement
in livestock husbandry more difficult or almost impossible. In some areas, there was not enough
land available for the establishment of exclosures. Moreover, local communities used firewood
to meet their energy needs and the expansion of exclosures would limit available sources of

firewood.

3.3. Determinants of local household heads’ perceptions of exclosures, attitudes towards
existing exclosures and the expansion of exclosures
The variable “household’s harvest status’ had a positive and significant influence on household

<

heads’ perception of “economic improvement,” “equal access” and “local involvement” (Table
4). The variable measures whether ecosystem services (especially direct ones) provided by
exclosures (Mekuria, 2013) are recognized by local communities as benefits. Thus, it is not
surprising to observe the positive association between the variable and perception of “economic
improvement.” Our results are supported by other studies conducted in Ethiopia (e.g. Birhane
et al., 2017, Mengistu et al., 2005). At the same time, the variable had positive and significant
association with “attitude towards exclosures” (Table 5). The positive connection between
obtaining benefits from protected areas and favorable attitudes towards protection is supported
by the social exchange theory, and has been confirmed empirically by studies conducted in
many parts of the world (Allendorf, 2007; Allendorf et al., 2006; Baral and Heinen, 2007;

Dewu and Reskaft, 2018; Htun et al., 2012; Infield and Namara, 2001; Kuvan and Akan, 2005;

Vodouhé et al., 2010; Walpole and Goodwin, 2001; Xu et al., 2006). In contrast with social
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exchange theory, a negative association between the variable “household’s harvest status” and
“attitude towards expansion of exclosures” was observed. This can be explained by the fact
that the local people preferred grazing lands to exclosures. They were concerned that the
expansion of exclosures would lead to the replacement of grass by trees and consequently there
would be a shortage of fodder (Birhane et al., 2017). Furthermore, livestock husbandry based
on cutting and transporting grass is more labor demanding than livestock husbandry based on

grazing managed by herders.

Additionally, the regression results revealed that “low assigned duty,” and “high assigned duty”
compared with “no assigned duty” had a positive and significant influence on household heads’
perception of “local involvement” (Table 4). By contrast, “low assigned duty” and “high
assigned duty” compared with “no assigned duty” were associated with negative attitudes
towards exclosures (Table 4). As suggested by social exchange theory (Ap, 1990), the
relationship between benefits obtained from exclosures and the associated costs is the
underlying factor that shapes local people’s attitudes. If the costs associated with the
establishment of exclosures (in our case, the assigned duties and the loss of grazing land) can
be offset by the expected gain, positive attitudes towards the exclosures can be maintained. The
balance between costs and benefits is critical to maintain local institutions (Ostrom, 2005), and
to avoid unfair distribution of outputs from exclosures (Gebregziabher et al., 2017). The
authors of a number of studies have concluded that costs associated with conservation and
protection have negative effects on local communities’ attitudes (e.g., Dewu and Reskaft, 2018;

Walpole and Goodwin, 2001; Xu et al., 2006).

Furthermore, variable “gender of the household head” had negative and significant impact on

household heads’ perception of “equal access” and a positive and significant influence on
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household heads’ perception of “ecological improvement” (Table 4). We do not have any
quantitative data that can explain why female-headed households more often perceived an
equal access to information and outputs. However, based on our observations during fieldwork
we linked the association to women’s previous experiences of access to information and
outputs. Female-heads of households in the villages had felt that they were discriminated
against in many situations. The current bylaws of exclosures provide local people with equal
access to adjacent exclosures, regardless of their gender. Under such circumstances, the female
respondents tended to perceive the management of exclosures as more equitable and fair than
their male counterparts. At the same time, compared with women, men invest more time and
effort to protect exclosures. As also found by Gebregziabher et al. (2017), the level of effort
did not influence the share of outputs from exclosures. Thus, men might have perceived the
distribution of outputs from exclosures as unfair. The degree of impact that gender has on
perceptions varies (Allendorf and Yang, 2017; Dolisca et al., 2007; Hartter, 2010; Muhamad
et al., 2014). Regarding the impacts of gender on attitudes, our results did not reveal any
patterns (Table 5). The first reason for this is that the bylaws do not consider the gender of
household’s head. The second reason is relate to the fact that the men and women perceived
exclosures differently (Table 4). Male-headed households perceived exclosures in terms of
ecological improvements, while female-headed households perceived them as affording equal
access. Furthermore, the cost of establishing exclosures influence both men and women. For
example, men could be arrested if they were found grazing or watering their livestock inside
the exclosures, while women might be fined upon entering the exclosures to collect firewood.
Similar to our results, the authors of previous studies did not find any gendered impacts on
attitudes (Baral and Heinen, 2007; Kideghesho et al., 2007; Shibia, 2010). However, some
scholars have found that, compared with women, men are more likely to have a positive attitude

(e.g., Allendorf et al., 2006; Badola et al., 2012; Xu et al., 2006), while other found that women
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hold positive attitudes towards conservation issues (Ray et al., 2017; Kaeser and Willcox,

2017).

Our results revealed that, compared with households with less labor force, households with
more of family members in the age range of 15-64 perceived the distribution of outputs from
exclosures as more equal (positive and significant association between “household’s labor
force” and household heads’ perception of “equal access”). Similarly, households with more
labor force were more likely to perceive access to information about exclosures as equal (Table
4). This can be attributed to the fact that households with more family members in the age
range 15-64 years tend to have better opportunities to interact with others and acquire
information (Xu et al.,, 2006). Households with more available labor also have more

opportunities to collect outputs from exclosures.

Moreover, in our study, households with more livestock perceived that the establishment of
exclosures had improved their economic conditions (positive and significant association
between “household’s herd size” and household’s perception of “economic improvement”).
This finding should not be surprising because people with more cattle are more likely to collect
grass in exclosures. This is also supported by the social exchange theory as the benefits of
exclosures are mainly enjoyed by those who have more resources and are in better position to
harvest from the exclosures. Muhamad et al. (2014) and Poppenborg and Koellner (2013) have
reported that people with large herd sizes are more likely to have positive attitudes towards
ecosystem services. However, if the establishment of protected areas limits people’s access to
grazing lands and fodder, or increases the livestock losses due to increased wildlife population,
it definitely creates negative attitudes among those with larger herds (Allendorf et al., 2006;

Kideghesho et al., 2007; Tessema et al., 2010; Vodouhé at al., 2010).
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Variable “number of extension visits” had a negative and significant impact on the household
heads’ perception of “economic improvement,” while variable “household’s training in
exclosure management’ had a positive and significant influence on this perception. In addition,
the variable “number of extension visits” had a positive and significant influence on household
heads’ perceptions of “equal access” and “ecological improvement,” and associated with
negative attitudes towards the expansion of exclosures. Previous studies have shown the
association between knowledge of protected areas and positive attitudes towards conservation
(e.g., Aipanjeguly et al. 2003; Htun et al., 2012; Moges and Taye, 2017; Tadesse and Teketay,
2017; Tesfaye et al., 2012). Our results regarding the impact of knowledge on attitudes are
somewhat different (Table 5). Development agents are employed by the Tigray Bureau of
Agriculture and Rural Development and provide local communities with information about
protection and conservation activities. This may explain why households with more interaction
with development agents expressed higher levels of agreement with statements under
ecological improvement, while they did not perceive much economic improvement (Table 4).
Moreover, they were less likely to have positive attitudes towards the expansion of exclosures
(Table 5). This indicates that local communities will not support the expansion of exclosures if

they do not perceive any economic advantages.

Furthermore, “intermediate zone,” and “highland” compared with “lowland” had a positive and
significant influence on household heads’ perception of “ecological improvement” and attitude
towards expansion of exclosures (Table 5). Compared with exclosures in lowland, exclosures
located in highland or intermediate zones receive larger amounts of precipitation and are
therefore more productive, which in turn may facilitate the rehabilitation of degraded lands.

Consequently, households living adjacent to such exclosures were more likely to perceive
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ecological improvements (Table 4) and expressed favorable attitudes towards the expansion of
exclosures (Table 5). However, “intermediate-age exclosure” compared with “new exclosure”
had a negative and significant influence on household heads’ perception of “local
involvement,” while variable “old exclosure” compared with “new exclosure” had a negative
and significant impact on their perception of “equal access.” The longer the time since an
exclosure was established, the less degraded it will be (Yayneshet et al., 2009); hence, larger
amounts of outputs from exclosures will be available. With time, the most important output
also shifts from grass to firewood. The biomass of grass usually decreases over time since trees
and shrubs dominate the vegetation. Consequently, local communities living adjacent to older
exclosures may perceive less supply of grass from exclosures as reported by Birhane et al.,
(2017). Gebregziabher et al. (2017) have found that the distribution of outputs from exclosures
is more equal in old exclosures compared with either intermediate-age or new exclosures. Thus,
it is surprising that household heads adjacent to old exclosures perceived access to information

and outputs as unequal.

The variable “distance between household’s residence and the exclosure” had a negative and
significant impact on the household heads’ perception of “economic improvement.” However,
variables “distance between household’s residence and the district market” and “number of
household’s per ha of exclosures” were associated with the positive attitudes towards
expansion of exclosures. Geographical attributes such as distance between settlements and
exclosures, between settlements and district markets, and the number of households per ha of
exclosures influence resource accessibility. As described by economic theory, the distance
between settlements and resource location is positively correlated with opportunity cost of
labor and the required time to collect outputs (e.g., Amacher et al., 1996; Robinson and Lokina,

2011). This reduces the probability of households collecting any outputs from protected areas
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(Gebregziabher et al., 2017; MacKenzie et al., 2017). Therefore, households living farther
away from exclosures are less likely to perceive exclosures as contributing to their economic
situation (Table 4). However, distances between a household’s residence and markets and cities
can define remoteness. It appears that those who perceived ecological improvements tended to
live in more remote villages (Table 4). It has been argued that since local communities have
access to larger markets, they are likely to increase their harvest levels for cash income
(Colchester, 1994). Market integration may bring new opportunities for households to sell
outputs from exclosures. However, an increased harvest level may lead to resource degradation.
Exclosures that are remote from markets probably are not exploited as much as the ones close
to markets. This may explain why the households living in remote villages more often
perceived ecological improvements. However, at the time of the study, most outputs from
exclosures in the Tigray Region were used for subsistence. Generally, households living in
remote villages have limited access to job opportunities for income generation and rely more
heavily on products from nearby resources (Mamo et al., 2007; Soltani et al., 2012). Based on
social exchange theory, economic dependence has positive impacts on attitudes (Kuvan and
Akan, 2005; Rahman et al., 2017), and this may explain why we observed a positive association
between “distance between household’s residence and district market” and attitudes towards
expansion of exclosures (Table 5). Households with user rights in exclosures under higher
pressure (more households per ha of exclosures) had a more positive attitude towards the
expansion of exclosures (Table 5) because the current exclosures did not meet their needs.
However, if households living in more densely populated areas are faced with shortage of land
for expansion of cropland or shortage of firewood, they may develop negative attitudes towards

protected areas (Htun et al., 2012).
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Household heads’ perception of “economic improvement” had positive and significant
influence on variable “attitude towards exclosure” while household heads’ perception of “local
involvement” was negative associated with this variable. Household heads’ perceptions of
“economic improvement” and “equal access” were associated with the positive attitudes
towards expansion of exclosures. This indicates that perceptions of economic improvement and
equal access play key roles in attitudes towards exclosures, as reported by other scholars (e.g.,
Allendorf et al., 2006; McClanahan et al., 2005). Local communities’ perceptions of equal
access strengthen their sense of ownerships and demotivate them to engage in illegal activities
(Birhane et al. 2017). Furthermore, Tigray Bureau of Agriculture and Rural Development was
reported to play a leading role in disseminating information about exclosures (Birhane et al.
2017). The management of exclosure was criticized for being a top down process (Lemenih
and Kassa, 2014; Segers et al. 2008; Segers et al., 2009). Regardless of the amount of efforts
invested by local communities, central and local authorities make most decisions regarding
exclosures and local communities were only consulted with the expectation that they agree to
participate. This can explain the negative association between the statements under local
involvement and the attitudes towards existing exclosures. Schusser et al. (2015) also found
that powerful actors had the capacity to decide on the outcomes of community forestry by
influencing other actors. Overall, our results show that local perceptions have far more
influence on attitudes than variables describing socio-economic context. This may indicate that
a number of socio-economic variables have an indirect influence on attitudes through
influencing perceptions. If so, this would support the findings made by Allendorf et al. (2006),
who have argued that to improve local attitudes towards their surrounding protected areas,

much effort must be invested to influence local perceptions.
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Table 5. Determinants of local attitudes towards exclosures and expansion of exclosures

Variables Attitude towards Attitude towards
exclosures expansion of
exclosures
Coef. (SE) Coef. (SE)
Constant 12.78 (14.95) -3.05 (2.54)
Household’s harvest status 5.50 (1.90)™ -0.86 (0.38)”
Low assigned duty -7.32 (2.92)" -0.92 (0.65)
High assigned duty 2312 (1.55)7 -0.21 (0.40)
Gender of household head 1.67 (1.47) 0.10 (0.34)
Log of age of household head -8.69 (5.78) -1.05 (1.09)
Household’s average education 0.04 (0.29) -0.03 (0.09)
Household’s labor force -0.16 (0.55) 0.18 (0.14)
Household’s cropland area -1.36 (1.15) 0.24 (0.26)
Household’s herd size -0.43 (0.29) 0.09 (0.07)
Number of extension visits 0.93 (0.63) -0.25 (0.08)™"
Household’s training in exclosure management 14.25 (3082.98) 0.52 (0.42)
Intermediate zone 6.02 (9.09) 5.37 (1.46)™
Highland 1.97 (7.12) 3.64 (1.25)™
Intermediate-age exclosure 1.55 (5.23) -0.06 (0.55)
Old exclosure -0.15 (6.16) -0.60 (0.60)
Economic improvement 2.88 (1.09)™ 0.55(0.16)"™"
Equal access 0.00 (0.51) 0.27 (0.16)"
Local involvement -1.61 (0.71)" 0.07 (0.14)
Ecological improvement 0.08 (0.51) -0.19 (0.14)
Distance between household’s residence and the exclosure 0.06 (1.07) -0.25(0.22)
?];srt]f:tce between household’s residence and the district 040 (0.38) 0.22 (0.06)"™
Number of households per ha of exclosures 224 (431 0.94 (0.47)"
Percentage correctly predicted 98.1 77.2
-2 Log likelihood 43.675 380.588
Model Chi-square 65.132 75.508
P-value 0.000 0.000
Sample size 417 417

e

Notes: ™" Significant at 1%, ™" Significant at 5%, * Significant at 10%

As mentioned, we used social exchange theory to study local household heads’ perceptions of
and attitudes towards their adjacent exclosures. According to Schwab et al. (2017), social
exchange theory provides a better orientation than other theories such as the theory of planned
behavior to analyze human interactions with, perceptions of, and attitudes towards nature. By
using the social exchange theory, we assumed human being in a reciprocal relationship with
nature rather than being in a superior position (Schwab et al. 2017). The theory assumes that
the trade-off between the benefits obtained from exclosures and the cost associated with their

establishment and maintenance had impacts on both local perceptions and attitudes. This has
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been supported here since our findings revealed that those harvesting outputs from exclosures,
or possess larger herds and labor perceived positive impacts of exclosures, and those holding
positive perceptions of economic improvement hold positive attitudes towards exclosures.
Indeed our respondents justified their perceptions of and attitudes towards exclosures in terms
of their expectations of benefits and costs. This points at the suitability of social exchange

theory for studies of perceptions and attitudes.

However, there are a few shortcomings associated with the current study. First, our results
indicated that the majority of local household heads agreed with the establishment of exclosures
and hold positive attitudes. One may raise a question regarding technocratic domination in the
management process. Scholars previously reported that local authorities tend to press local
communities to agree with the establishment of exclosures to reach targets set by the central
government (Lemenih and Kassa, 2014; Segers et al., 2008; Segers et al., 2009). The governace
of exclsoures, identification of powerful actors involved in the management process, and
anlysis of their power and influnce (Krott et al. 2014; Kustanti et al. 2014; Nurrochmat et al.

2017; Schusser et al. 2015) can thus be an oriatntaion of future studies.

Second, exclosures are multi-stakeholder resources. In this study, we examined local household
heads’ perceptions and attitudes regardless of their interests, power and influence. A village
community is not a homogenous unit, and there are several actors within a village with different
and conflicting interests. At the same time, external actors such as Tigray Bureau of Agriculture
and Rural Development, non-governmental organizations, media and research organizations
are involved in the management of exclosures to various extent, and their interests and powers
to influence the management of exclosures are substantially different. Identification of

political, social, economic and environmental actors that influence the outcomes of exclosures,
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examination of their perceptions and attitudes, and analysis of their motives and interests is an
idea for future research (Etongo et al., 2018; Kijazi and Kant, 2011; Nurrochmat et al., 2017,

Schusser et al. 2015).

Third, one may also question whether respondents expressed their true perceptions and
attitudes towards exclosures — if their statements were true expressions of their intrinsic or
“real” interests (Nurrochmat et al. 2017). It is possible that local respondents told researchers
that they were satisfied with establishment of exclosures because they knew (or assumed) this
was what educated people from town wanted them to say. It may be necessary for researchers
to observe what people do rather than asking about perceptions and attitudes (Manun’Ebo et
al. 2003) to find what local people really think about exclosures. We know that illegal activities
such as grazing and firewood collection take place in exclosures. It is an indication that some
villagers are interested in short term benefits rather than long-term environmental
improvements. To conclude that our findings are results of false statements and not expressions
of real interests would be an exaggeration, however. There must be a limit to how free a
researcher can be in the interpretation of what respondents really mean as opposed to what was

actually stated (Urama and Hodge, 2006).

Fourth, power is a central element in the process of any exchange (Nunkoo 2016). Scholars
have used power theories such as actor-centered power and power grid matrix to identify
powerful actors involved in community forest management in different parts of the world
(Krott et al. 2014; Kustanti et al. 2014; Nurrochmat et al. 2017; Schusser et al. 2015).
Combination of social exchange theory with power theories can therefore be an interesting path

for future research to study perceptions and attitudes (Nunkoo 2016). In this way, we might be
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able to build an integrative framework that allows us to test empirically different actors’

perceptions and attitudes in connection to their interests, power and influence.

Last, we studied only nine exclosures, and therefore this may raise some concerns regarding
the generalization of our findings to the Tigray Region as a whole. A larger number of
exclosures might have revealed more variations and provided better predictions of perceptions
and attitudes. However, several factors (e.g., agroecological zones, and years since
establishment) were considered when designing the study. This stratified sampling may have

ensured that the selected exclosures are representative of exclosures in the Tigray Region.

5. Conclusions

Although the study was conducted in the Tigray Region in Ethiopia, our findings have
relevance beyond the villages we examined. There are four main findings from our study of
local perceptions and attitudes in Tigray Region. First, the majority of local household heads
perceived that establishment of exclosures have positive ecological, social and economic
impacts. However, the respondents gave lower score to the statements related to economic
advantages of exclosures. Second, the majority of household heads had positive attitudes
towards existing exclosures and little resistance towards the expansion of exclosures. Third,
tangible benefits and costs associated with exclosures, household socio-economic profiles,
household’s knowledge about exclosures, ecological conditions of exclosures and geographical
attributes influence local household heads’ perceptions of exclosures. Fourth, our results
confirmed that people’s perceptions of economic improvement and equal access played

important roles in their attitudes towards exclosures.
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Our findings have three policy implications. First, to improve local people’s attitudes towards
their adjacent exclosures, it is important to implement measures that generate economic gains
and tangible benefits for local communities. The economic gains generated from exclosures
should be sufficient to offset the cost associated with their establishment and expansion.
Second, the economic gains should be shared with those directly affected by the establishment
of exclosures. The distribution of outputs from exclosures should be fair, such that those who
invest more time and effort to maintain the exclosures should benefit more than others. If the
management of exclosures is economically profitable, ecologically effective, and combined
with proper benefit sharing mechanism, local communities will generally support their
establishment and expansions. Third, development agents should provide local people with the
information and knowledge that can be used to support their livelihoods and satisfy their basic
needs. There is a need to sensitize the development agents in sustainable land use, agriculture,

and animal husbandry.
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Abstract:

A comparative study of two systems for management of common pool resources, namely
exclosure and traditional protected grasslands, hizaeti, was conducted in Tigray region of
Ethiopia by selecting three exclosures and one hizaeti. Group discussions using participatory
rural appraisal were used for data collection. Significant differences were observed among the
exclosures in respect of type of land assigned and distribution of outputs. While local
authorities mobilized the participation of communities through various strategies, central
authorities were responsible for initiating the establishment of exclosures. The hizaeti, based
on informal rules that evolved internally to avoid degradation of grasslands and secure the
livelihoods of local communities, is an efficient governance regime. The management of
exclosures has remained a top-down process causing inefficiencies in the system. Therefore,
giving more responsibilities to the village communities through autonomy in management of

exclosures is likely to ensure more efficient governance of exclosures.

Keywords: Common pool resources, cut and carry, exclosure, hizaeti, informal

institution, top-down management



1. Introduction

Establishment of exclosures, i.e., closing the most degraded areas to grazing, firewood
collection and agricultural uses (Aerts et al., 2009, Mekuria et al., 2007), with a view to restore
perennial vegetation and reduce erosion in the northern Ethiopian province of Tigray has
received much acclaim (Berhane, 2017, Whiting, 2017). Although historical deforestation in
Ethiopia is often exaggerated (McCann, 1997), much vegetation in arid lands in Tigray is
seriously degraded (Haileslassie et al., 2005, Mekuria et al., 2009). The establishment of
exclosures in such areas has led to improved growth of vegetation and reduced run-off
(Hengsdijk et al., 2005, Yayneshet et al., 2009). The expectations of local farmers for economic
gains have, however, not been fulfilled (Yami et al., 2013, Gebregziabher and Soltani, 2018).
Even if the expectations may not have been fully realistic, these observations point to social

and economic marginalization in favour of biological concerns.

The emphasis on biology and environment at the expense of livelihoods and economic benefits
might be the result of governance of common pool resources in rural Tigray. According to
Adams et al. (1999) most African landscapes can be divided into two broad categories: ‘the
holding’ and ‘the common pool resource’ (CPR). The holding is land possessed and used
relatively exclusively by individuals or households for residential, farming, or some other
business activities. The common pool resource is land shared by multiple users for grazing and
for gathering forest produce like firewood, building poles, medicinal plants, etc. (Thomson et
al., 1992). Such CPRs have two attributes (McKean and Ostrom, 1995, Ostrom, 2000). First, it
is costly and difficult to exclude those without access rights from appropriating the resources,
and secondly, most of the outputs from CPRs are consumable. Therefore, one unit of output
consumed by an appropriator will subtract it from the output available to others. The CPRs

may further be broken down into two categories, i.e., controlled access and open access. In the



former category, a group exercises control, having the ability to exclude non-members;
possibly also regulating use of the resources by members. The latter category implies the
absence of control and effective governance regime (Bromley and Cernea, 1989), and thus the
“tragedy of the commons” (Hardin, 1968) will be the likely outcome. According to Ostrom
(2005) an effective governance regime for CPRs, defined as setting, applying, enforcing and
adjudicating rules (Feeny, 1993), is characterized by certain rules. These rules clearly regulate
who is allowed to appropriate outputs; the time, quantity and location of appropriation; who
must contribute with labour or funds to maintain and protect the resources; how conflict over

appropriation can be resolved; and finally how to respond to socio-economic changes.

Establishment of exclosures in Tigray is clearly an attempt to tighten the control of access to
CPRs. In this respect, the type of land that was demarcated as exclosures, the process of
introducing the idea of exclosure to local communities and formulating the rules, the type of
access given to local communities, and the method of protection are some of the important
aspects that need to be investigated. Based on the observation that environmental rehabilitation
has taken priority over the livelihood of local people (Gebremedhin et al., 2003, Balana, 2007),
we hypothesize that the Bureau of Agriculture and Rural Development (BoARD) is the most
powerful actor in the governance of exclosures in Tigray and that the management of

exclosures has mainly remained a top-down process.

Although there are many common features of exclosures in Tigray, only a few and limited
research investigations were conducted to study the history of establishment and social
arrangements governing access (Yami et al., 2006, Yami et al., 2013, Yami et al., 2009). This
study represents an effort in this direction by undertaking a few case studies illustrating various

paths of conflict and harmony characterizing exclosures. This was done by conducting a



qualitative analysis. Relevant data for the study were collected through participatory rural
appraisal (PRA) in three villages each in the vicinity of one exclosure in Tigray. The
governance of exclosures was compared with the governance of hizaeti — the local term for
protected grasslands (Shylendra, 2002) - where access is restricted autonomously by the local
communities during the wet season (Kindeya, 1997). Although the study may not be able to
falsify (or even less — prove) the proposed hypothesis, yet it should be able to shed some light
on the comparative governance under the two land management systems and their institutional
arrangements. The study, therefore, aims at addressing the following two main questions: (1)
How does the governance of the selected exclosures differ? (2) What are the differences

between the governance of exclosure and hizaeti?

2. Methods

2.1 Conceptual framework

There has been remarkable discussion over what kind of institutions are optimal to govern
CPRs (Agrawal, 2001). The conventional theory of CPRs and “The tragedy of the commons”,
a famous article written by Harding (1968), influenced the discussion over the management of
CPRs during 1970s (Baland and Platteau, 1996). The conventional theory described the users
of CPRs as short-term, profit maximizing actors that behaved independently based on their
own self-interest (Feeny et al., 1996). The theory was rather pessimistic about sustainable
management of CPRs and predicted overharvesting and resource depletion as outcomes. Thus,
private property (Simmons et al., 1996) or centralized state intervention (Ophuls, 1980, Ribot

et al., 2008) were recommended as solutions to avoid degradation of CPRs.

The applicability of conventional theory was challenged by the explosion of empirical studies

on CPRs (Berkes, 1989, Ostrom, 1990, Gibson et al., 2005, Pagdee et al., 2006, Soltani and



Eid, 2013, Soltani et al., 2014). The theory was criticized for overlooking the fact that the
resource users are often able to create institutional arrangements that help them to distribute
the resources equitably, and to govern and manage CPRs over long periods of time (Agrawal,
2001, McKean, 1992, Ostrom, 2005). As a consequence of such critique, the management of
CPRs has been analysed by scientists from various disciplines by applying property theory,
theory of collective actions, and game theory (Olson, 1965, Ostrom, 2000, Sandler, 1992).
However, it is difficult to find universal solution and single widely accepted theory for
sustainable management of CPRs (Agrawal, 2001). Under different circumstances, any one of
private, government or community institutions can prove effective in controlling resource

degradation or can simply fail (Acheson, 2006, Young, 2007).

The paradigm of “new institutionalism theory”” (North, 1990) was used by several scholars to
provide an alternative and rather optimistic view to understand the management of CPRs
(Azuela, 2006). Institutions are defined as rules of the game of the society, humanly devised
constrains to shape human interactions (North, 1990) or mechanism to restrict irrational and
undesirable practices (Ostrom, 1990). Institutions are categorized as formal or informal (North,
1990) based on their emergence, change over time and enforcement of rules. According to
North (1990) and Appiah-Opoku and Mulamoottil (1997), informal institutions are codes of
behaviour, culture and customs that do not necessarily have a written form. On the contrary,
formal institutions are provided with written rules of behaviour. North argues that while
informal institutions emerge spontaneously as part of culture in which knowledge of rules is
transferred over generations, through oral traditions or by the teaching of traditions (Pejovich,
1998), formal institutions are planned by political actors over a certain period of time. While
formal institutions are safeguarded by court or state (Helmke and Levitsky, 2004), informal

institutions are not enforced by official sanctions. Thus, the functioning of formal institutions



depends on the support of state where sanctions for breaking rules are clearly determined
(Theurl and Wicher, 2012). In case of informal institutions, the sanction mechanism may
include exclusion from a group and loss of reputation or alienation by friends and neighbours

(Pejovich, 1998).

There exists a large body of literature on the contribution of formal and informal institutions
on the management of CPRs. Informal institutions have received relatively greater attention
for their role in preventing degradation of CPRs (Yami et al., 2009). For example, informal
institutions based on religious beliefs and spiritual values were reported to be successful in
protecting trees around religious places in different parts of Africa (Mgumia and Oba, 2003,
Bryan, 2004). Informal institutions were also reported to have efficiently managed forest and
livestock resources in Zagros, Iran (Soltani et al., 2014, Valipour et al., 2014, Ghazanfari et al.,
2004, Soltani and Eid, 2013). Cultural beliefs and taboos were also reported to contribute to
nature conservation in other parts of the world (Berkes et al., 2000, Colding and Folke, 2001,
Negi, 2010, Millar, 2004). According to Yami et al. (2009), informal institutions have evolved
internally to secure livelihoods of local communities and consequently created a sense of
commitment and responsibility among the users. However, there are some shortcomings
associated with informal institutions in so far as they are unable to offer a comprehensive
solution to all problems of management of CPRs (Banana et al., 2007, Tyyneld and Niskanen,
2000, Campbell et al., 2001), and in some other cases even causing resource degradation
(Masangano et al., 2003). Overall, it was argued that both formal and informal institutions are
influential in achieving sustainable management of CPRs (North, 1990) by preventing
outsiders and free-riders in taking advantage of the communities’ collective actions (Pagdee et
al., 2006). Based on literature review, Yeboah-Assiamah et al. (2017) concluded that both

formal and informal institutions can strengthen natural resource governance, even though in



some cases their combination may facilitate resource exploitation, e.g., when a forest guard
employed by a state organization is bribed to bend formal rules (Yeboah-Assiamah et al.,
2017). In such a case, the action of forest guard is outside the official rules that can be viewed
as an informal institution. A study conducted by Lambini and Nguyen (2014) revealed an
urgent need to integrate formal and informal rules as a recipe to achieve sustainable forest
management in developing countries. Formal institutions in the democratic and decentralized
context were found important in avoiding degradation of CPRs (Ribot et al., 2008). Formal
institutions were even more successful in cases where new technologies and strategies for

management of CPRs were implemented for the first time (Shyamsundar et al., 2005).

In this article, we define informal institutions as rules and agreements developed by local
communities living in the vicinity of CPRs having little influence of external actors. The rules
are inherited from previous generations and will continue to be passed on to the future
generations. An un-written sanction mechanism is in place to prevent free-riders and punish
those breaking the rules agreed upon by the village community. The formal institution is
defined as the one planned by actors external to the village community, such as, government
agencies and officials, over a specific period and safeguarded by external aid with a written

system of punishments.

2.2 Description of study sites
The Tigray Region of Northern Ethiopia is bordered by Eritrea to the north, the Amhara Region

to the south, the Afar region to the east and Sudan to the west (Figure 1).
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Figure 1. Location of selected exclosures in Tigray Region




The Region suffers from land degradation (Mekuria et al., 2007), and exploitation beyond the
carrying capacity of nature. Growing human population pressure has led to deforestation, forest
degradation, reduced biodiversity and increased erosion in this region (Girmay et al., 2009,
Mekuria et al., 2009). During the 1970s, a number of soil and water conservation measures
were initiated for rehabilitating the degraded land (Mekuria, 2013). The authorities soon
realized that it was more economical to address land degradation in this region by establishing
exclosures. For the purpose of this study, therefore, we selected three exclosures in Tigray
region, namely Tensuka, Abel Dega and Adi Gedaw that are adjacent to Koraro, Hayelom and
Debre Genet villages, respectively. Croplands, grazing lands, exclosures and settlement are the
four main land use types in these villages with mixed crop-livestock system as the main
economic activity (Araya, 2014, Bekele et al., 2012). While teff, maize, sorghum and millet
are the main crops, rearing of cattle, sheep, goat, donkey, poultry and honeybees are other
common economic activities. Livestock are crucially important for several reasons, i.e., draft
power for ploughing, source of milk, meat, skins, etc., and stock of value that can be converted
into cash during periods of hardship. Consequently, grazing lands and exclosures are important
for the local communities. Croplands are grazed commonly during post-harvest period for one

month. Table 1 presents some basic information about the selected exclosures.

Table 1. Salient features of the selected exclosures

Tensuka Abel Dega Adi Gedaw
District Hawzen Atsbi Naeder Adet
Year of establishment 2005 1994 1999
Distance to Mekelle from the village (Km) 134 55 329
Adjacent village Koraro Hayelom Debre Genet
Human population with access rights in 2014 1767 585 1210
Area of the exclosures (ha) 168 80 234
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2.3 Data collection and analysis

Participatory rural appraisal (PRA, Chambers (1994)) was the main approach to collect the
relevant data. Two group discussions were conducted in each village. Key informants,
individuals having first-hand information about exclosures and hizaeti, and guards of
exclosures were invited to participate in these voluntary discussions. The development agents
of the village office of BOARD assisted in communicating with the key informants. At the
beginning of each group discussion, the first author explained the purpose of the study to
participants and clarified that the information would be used purely for research purpose
without mentioning any individual names. A list of relevant questions made prior to the group
discussions was addressed specifically on: (i) land use type prior to the establishment of
exclosures, (ii) introduction of the idea for establishment of exclosures to the local
communities, (iii) formulation of by-laws for management of exclosures, (iii) distribution of
outputs from the exclosures, and (iv) protection of exclosures and the punishment system for

free-riders.

Information on the rules regarding hizaeti were collected at Hayelom village. Moreover, each
of the participants of the discussion groups was given an opportunity to discuss the issues
freely. After obtaining permission of the participants, a standard voice recorder was used during
the group discussions to precisely capture the information. The data so recorded was then
transcribed into written format and discussed with the researchers from Mekelle University and

experts of the BOARD.
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3. Results

3.1. Exclosures

The type of lands demarcated as exclosures: The area assigned as Tensuka exclosure was a
severely degraded grazing land with deep gullies created by floods. Croplands near this grazing
land were also degraded due to wind erosion and livestock grazing. It was brought out during
the group discussions that wind erosion was a severe problem in Hawzen district causing loss
of soil fertility. The village community perceived less crop damages after the establishment of
Tensuka exclosure. The area on which Abel Dega exclosure was established also represented
severely degraded grazing land with almost no vegetation. Croplands located on a steep hillside

were demarcated as Adi Gedaw exclosure.

The process of establishing exclosures: The participants in the groups summarized the
process of establishing exclosures as follows. First, the development agents of BoARD and the
village administration presented the idea to key informants, religious leaders and elderly
farmers, and suggested prioritized and suitable areas for exclosures. Secondly, the key
informants and religious leaders raised awareness among the local communities on the
importance of rehabilitation of degraded land areas by establishing exclosures. The participants
in Koraro village narrated the contribution of community leaders in convincing the inhabitants
about the urgency of establishing exclosures by putting forth the following argument:
“The grazing land is already severely degraded due to grazing pressure and floods. The
lands will be further degraded unless suitable measures are undertaken in time.
Consequently, we may have to migrate to other places. After we have left the area, the
land will be rehabilitated gradually overtime. Grass and trees will come back and the
area will be green again. That will then attract people from other areas to migrate and

settle here (group discussion conducted in Koraro village, October 2015).”
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The process of raising awareness was slightly different in Debre Genet village where the village
administration, development agents of BoARD, experts from District office of Agriculture and
Rural Development (DoARD) and experts from district administration through several
meetings highlighted to the village community the negative consequences of continued
cultivation on steep slopes. In addition, those owning such croplands were promised
compensation in the form of suitable land areas for cultivation. Finally, agreement was reached

with the villagers, and the decision on the establishment of exclosure made.

After the exclosure was demarcated, DoARD prepared a draft containing a set of written rules
for management of exclosures. The draft was presented to the village administration and the
development agents in each village. The rules were framed to regulate the local communities’
access to the exclosures, including the magnitude of fines that must be levied for various
violations. Later on, the draft was presented to each village community in a meeting to receive
comments and suggestions for improvements. The draft was then modified accordingly and
village bylaws for management of exclosure (locally named serif) were finalized. The
document was signed by the development agents, village administration and local community
representatives. Since the district office and village administration played a key role in
formulating the bylaws, hence the documented rules incorporated strong concerns about the

control of illegal activities.

Distribution of outputs from exclosures: Grass was the main output from the exclosures. It
was harvested through cut and carry system. Villagers harvested grass and then carried it to
homesteads where they stored it for feeding to their livestock. Participants in the group
discussions mentioned that the cut and carry fodder system was more labour demanding than

livestock husbandry based on grazing system. Therefore, they were sceptical about the
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expansion of existing exclosures. Moreover, the harvest of grass in exclosures was allowed
only for a limited duration during a specific period of the year as decided by the development
agents of BOARD. The permission to harvest grass was granted mostly in the month of
September when the villagers face serious shortage of fodder. The distribution of grass varies
from one exclosure to another. Villagers in Hayelom and Debre Genet divided the area of
exclosures into several plots of approximately equal size. The access right to harvest grass in
each plot was then given to a group of ten villagers. The area of each plot was further sub-
divided equally among the members of the group. To account for variations in grass production
over the plots, the plot distribution among various groups is changed every year. According to
the participants in the group discussions division of exclosure among small groups has led to
an efficient management by reducing the incident of free riders. In contrast, villagers living
near Tensuka exclosure followed an entirely different system. Each of them harvested grass
without dividing the area of the exclosure among themselves. Members of Koraro village
community held access rights to collect as much grass from Tensuka exclosure as they could,

depending on their respective family labour resources.

There has been a serious conflict among those having access rights to Adi Gedaw exclosure
since 2011 as noticed during the group discussions. It was reported by some individuals that
only those whose croplands had been demarcated as Adi Gedaw exclosure were given the
access rights to harvest grass from it. Others, however, did not confirm the existence of such
an agreement. The issue was specifically raised during the second group discussion in Debre
Genet village. The participants mentioned that during the time of establishment of Adi Gedaw
exclosure no proper land evaluation procedure was used that could form a basis for
compensation to cropland owners whose lands were acquired to establish the exclosure. The

owners of the croplands were allotted alternate lands as compensation within the village
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boundary, but they claimed that the allotted areas were small and less fertile. Therefore, they
abandoned the allotted lands and demanded access rights to harvest grass from Adi Gedaw
exclosure. Such claims have been forwarded to the village and district administration offices.
Others in the village believed that the access rights to harvest grass belonged to all those who
reside adjacent to the exclosure. The conclusion drawn was that the conflict has influenced the
management of the exclosure negatively, and that it needs to be resolved to the satisfaction of

all stakeholders.

Several tree species, including eucalyptus, have been planted in Abel Dega exclosure since its
establishment. The development agents of BOARD presented the idea of planting eucalyptus
to the village community and provided them with the necessary inputs. It was, however, pointed
out by the participants that the development agents did not always consult the local community
in the matter of selection of tree species. Besides this, no management plan was prepared and
village community was not allowed to make their own decisions about the harvest of
eucalyptus. Instead, when the trees were mature, villagers had to approach the DoARD officials
for permission to harvest. The money so obtained from the harvest, mainly as poles, was

invested in the extension of electric grid in the village.

Local community in Koraro village was permitted to collect wild Ziziphus fruits from the
exclosure. This fruit is edible and could be sold in the district market at a price of 3.60 Ethiopian
Birr /kg (1USD = 20 Ethiopian Birr, October 2015). There was no restriction on the quantity
of fruits that each family could collect. Local communities in the study villages in general and
those living adjacent to Tensuka exclosure in particular have often experienced shortage of
firewood. They had to travel long distances to find firewood. Thus, the establishment of

exclosure added to the difficulties of inhabitants of the area and led to degradation of natural
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resources in other areas. Villagers had different strategies to cope with the shortage of firewood.
For example, if someone needed firewood in Debre Genet village for a ceremony, such as,
wedding or other religious ceremonies, they could apply for purchasing it subject to the
availability of deadwood in Adi Gedaw exclosure. A committee nominated by the villagers
decided upon such an application and if accepted, the applicant could collect the permitted
quantity of deadwood from the exclosure. The money so obtained from the sale of deadwood

by the village community was utilized for common welfare purposes in the village.

Protection of exclosures: In all the study sites, BOARD employed guards to protect the
exclosures. The guards are expected to have good physique and ability to interact and live in
the villages. Average monthly salary of a guard was about 600 Ethiopian Birr. They, however,
did not receive their salaries on a regular monthly basis. Respondents also mentioned the
conflict between the guards and villagers during the group discussions especially in Koraro
village. The conflict arose due to the fact that the guards lived in the same village against whose
residents they had to report whenever the latter indulged in illegal activities. It caused
discomfort or ostracism among neighbours and friends of the reported person. Village elders,
however, usually helped resolving such conflicts. Participants of the group discussions in
Hayelom village mentioned that the location of Abel Dega exclosure has been troublesome at
least for some of the villagers. The exclosure was located very close to the settlement that
rendered it difficult for the villagers to prevent their livestock from entering into it.
Consequently, those living near the exclosure have often been charged for violations when their
animals were found grazing in the exclosure. If someone fell trees within the exclosures, the
case is tried in the village court and the offender may get imprisonment for one to five years

and fine of 10000 Ethiopian Birr. According to the local authorities, the magnitude of the fine
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is determined based on the timing and frequency of the illegal activity. The fine was often

larger when the illegal activity was practised during night time or repeatedly.

3.2. Protected grasslands

In Hayelom village local community followed a traditional management system of hizaeti to
protect grasslands. It was aimed at protecting the grasslands against human interference and
livestock grazing by closing them during the rainy season for about three months (from first
week of July to the beginning of October). In general, only oxen were allowed to graze in the
hizaeti because of their importance to the crop-livestock system. The period of grazing was
determined by a committee in the village and the same was strictly enforced. The shortage of
fodder and the amount and the duration of yearly rainfall determine the duration of the closing
period. The village community assumes responsibility for protecting the grassland by
nominating two villagers, locally known as ‘meajas’, each year. The meajas are responsible to
assign guards to protect hizaeti and schedule the time of guarding. The guards are selected from
amongst the villagers having grazing rights in the kizaeti. Whenever the guards failed in their
duty in protecting hizaeti, they are reprimanded. The meajas were also responsible to punish
those who grazed their livestock in hizaeti during the rainy season. The penalty for illegal
grazing in hizaeti was 5 EB for a small ruminant and 10 EB for the large ruminant. If and when
someone fell a tree within the hizaetis, the case is tried in the village court on the same pattern
as for felling a tree in the exclosures. Each household in the village contributed 10 EB per
month from July to October towards a fund that along with the amount of fines is utilised by
meajas to arrange social gatherings in the village. Some villagers who kept no oxen, borrowed
oxen from others during the ploughing period, as a compensation for not having accessed

hizaeti.
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Importance of hizaeti for livestock husbandry was highlighted during the group discussions.
The village community was unwilling to convert Aizaeti into exclosure. Inhabitants of the
village did show awareness about the negative effects of grazing on the quality and quantity of
grass, and also about the fact that grazing may increase the energy consumption of livestock
due to need to travel long distances in search of grasslands. The following reasons were
mentioned for the resistance against conversion of hizaeti to exclosure. First, zero grazing
system or cut and carry system of grass was labour demanding. Secondly, through cut and carry
grass system, villagers were allowed to harvest grass only. This was not worth the effort when
the grass productivity was low. The guard of Abel Dega narrated his experience in the
following words:
“Two grasslands under Aizaeti in our neighbourhood were changed to exclosures. Our
neighbours, however, regret the decision because they are now allowed to harvest only
grass once a year following cut and carry system. This is very labour demanding. Also,
they are not allowed to graze their animals anymore. We were also asked by DoARD
to change our Zizaetis to exclosures but learning from the experience of our neighbours

we did not agree to the proposal.”

Based on the information gathered during the group discussions in Hayelom village, the
differences between exclosures and hizaeti are summarized in Table 2. The establishment of
exclosures and the formulation of relevant bylaws for their use were initiated by external actors,
i.e., the DoARD, as against the establishment of Zizaeti by the local community. The village
community and both the local and district authorities were involved in the management of
exclosures. This limits the local communities’ power in the management of exclosures. In
contrast, the village community was the only stakeholder to make the management decisions

in respect of hizaeti. Exclosures having been invented only during the last few decades, the
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village bylaws for their management were rather new. It is not clear if these bylaws will be
carried to the next generation. Contrary to this, the Aizaeti system has been practiced over
several decades and the rules of their management have been passed over generations. The
management of exclosures were safeguarded formally by DoARD and BoARD and the village
court, but grasslands were controlled by meajas under an informal sanction system. In both
systems, grass for fodder was the main output. While grass could be harvested only through
cut and carry system (zero grazing) in exclosures, grazing was the common way of utilizing

grass from hizaeti.

Table 2. The difference between the governance of exclosures and protected grasslands

Exclosures Hizaeti

Innovator DoARD Local communities

Main decision maker DoARD and village community Local communities

History of management system 24 years Several decades

Protection Guards employed by DoARD Local communities on
rotational basis

Sanction system Village court — Formal system Informal sanction system
implemented by meajas

Length of management Throughout the year Rainy season

Harvesting system Cut and carry system for grass Grazing

DoARD: District Office of Agriculture and Rural Development

4. Discussion

Two different types of land rehabilitation systems practiced for management of CPRs in Tigray
were investigated and compared using data collected through PRA. Regarding the first research
question, significant differences were observed among the three studied exclosures in respect
of the type of land assigned, the process of establishment, and the way the outputs from each
were distributed. As far as the protection of exclosures was concerned, armed guards were in
control in each case. Prior to establishment, two of the exclosures were used for grazing while

the third one was used for cultivation. However, those lands were marginal. This suited the
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local communities since the chosen land areas had low economic value. At the same time, it
also met the objective of the regional and local authorities in respect of the environmental

protection.

The regional and local authorities played a leading role in disseminating information about the
necessity and importance of establishing the exclosures and devising village bylaws for the
management of exclosures. In the study villages, the proposals for establishment of exclosures
came from the BoARD. The villagers were consulted with the expectation that they would
agree to such proposals. The government officials had motivated the local communities to
agree for the establishment of exclosures either by creating awareness about the negative
impacts of land degradation on local communities’ livelihood (in the case of Koraro village) or
promising them compensation (in Debre Genet village). The government officials played a key
role in the process of identification and selection of areas for the establishment of exclosures.
According to the government agencies, any objection to the establishment of exclosures was
due to insufficient knowledge of the villagers about the positive impacts of exclosures. Thus,
raising awareness among local communities about environmental rehabilitation was considered
vital for the successful establishment of exclosures. Local communities in Tigray Region might
have been historically accustomed to and learned to cope with the development of negative
environmental pressure (Segers et al., 2008). Local government officials mobilized the
participation of village communities in the rural development programmes either by
highlighting the advantages of such programs or by rewarding those who agreed to participate
(Segers et al., 2009). In some cases, local authorities had used their administrative power by
limiting the benefits offered by the government, such as, access to credit and agricultural inputs
(Gebremichael and Waters-Bayer, 2007), of those who did not agree to participate in rural

development programs. Thus, the policy consisted of carrot and stick approach. This was partly

20



due to the fact that the local authorities tended to press village communities to participate in

order to fulfil the targets set by the government as described by Lemenih and Kassa (2014).

As mentioned by Aerts et al. (2009), the term exclosures refers to areas that have been closed
off to protect against interference from people and livestock. From the biological point of view,
this makes a perfect sense. However, from the social and institutional point of view, however,
it was difficult to use the same term for all the exclosures in Tigray as the same have been
governed and managed in significantly different ways. While some exclosures were managed
jointly by the community, others seemed to develop in the direction of private property. Besides
others were managed by the BoARD that resemble closely to state owned property. The
management of exclosures also varied according to the type of output. For example, the harvest
of grass in Tensuka exclosure was commonly managed, while, the eucalyptus plantation in
Abel Dega exclosure was almost state managed where the district office made decisions on the
type of species to be planted and the time to harvest. The role of the village community was

limited only to implementation part.

Regarding the second research question, a number of differences were found between the
governance of exclosures and hizaetis. There is no doubt that natural resources in Tigray region
are under pressure. The negative environmental trends and severity of land degradation are
illustrated by the regional statistics (Mekuria et al., 2009, Haileslassie et al., 2005, Girmay et
al., 2009). Our local-level analysis showed that villagers have established institutions to ensure
sustainable management of hizaeti over time with a view to maintain the delicate balance with
the natural resources on which they depend. The local institutions for management of hizaeti
designed and enforced rules to regulate the access of local communities to land and mobilize

their collective actions. The assignment of patrolling the Aizaeti is circulated among community
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members done so as to ensure that grazing does not take place during the closed period.
Besides, the local institutions in their effort to manage hizaeti have contributed in reducing
inequality among villagers by either providing them with access rights to grasslands or lending
oxen-pairs to those who had no oxen of their own at the time of ploughing. On the basis of this
study, and using the description of an efficient governance system given by Ostrom (1990), we
conclude that the management of AZizaeti is an efficient system. The rules of management of
hizaeti clearly regulate as to who is allowed to graze what type of livestock, when and where
the grazing is allowed, who should contribute labour to protect the grassland, how the conflict

over grazing can be solved, and how the free riders and violators of rules can be punished.

All in all, it may be concluded that the management of exclosures remains to some extent a
top-down and non-autonomous process. This seriously obscures the real structure of power in
rural societies of Tigray. Actors in power establish exclosures, design bylaws, and administer
guards. The top-down process has been observed in a context where peasant-state relations
have been always hierarchic (Gebremedhin et al., 2006, Rami, 2003, Awulachew et al., 2005,
Tefera et al., 2004, Bewket, 2007). Concerns that the establishment of exclosures is not fully
participatory have been raised before (Segers et al., 2008, Segers et al., 2009, Lemenih and
Kassa, 2014). However, the ecological and environmental advantages of establishment of
exclosures found by earlier studies cannot be undermined (Hengsdijk et al., 2005, Yayneshet
et al., 2009). Importance of formal institutions for implementing new strategies to manage
CPRs, such as establishment of exclosures, is obvious due to their bureaucratic authority
(Girmay, 2006). The bylaws for management of exclosures were described as informal
institutions (Yami et al., 2013), but this seems only to be a part of a euphemist narrative that
exclosures are the result of local communities’ own initiative. Exclosures are established on

the initiative of external agents and managed according to formal institutions. Hizaeti or the
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traditional protected grassland, on the other hand, is governed and managed based on informal

institutions.

5. Concluding remarks

There are three main findings from this study of two different types of land rehabilitation
systems in Tigray Region of Ethiopia. First, local communities attempt to maintain a fragile
balance between carrying capacity and utilization of natural resources by establishing informal
rules. Secondly, the management of exclosures follows a top-down decision making process
with limited local community participation. Thirdly, exclosures are very diverse in terms of
their institutional and socio-economic background. The findings highlight three major policy
implications. First, the management of exclosures is to a great extent dependent on external
support from the BOARD and DoARD. This can be counterproductive as it may reduce the
collective actions and local communities’ efforts to initiate and organize themselves in their
land rehabilitation activities. Devolving the responsibilities and activities to the village
communities is recommended for more efficient management of exclosures. Secondly, the
bylaws for management of exclosures need to be revised. The current bylaws focus mainly on
penalizing the offenders, guarding and harvesting of grass using cut and carry system. While
revising the current bylaws, reasonable balance between environmental and economic goals
should be maintained. Thirdly, the knowledge base of existing traditional and informal
institutions for land rehabilitation should be utilised to create and develop suitable new
strategies for the rehabilitation of degraded CPRs. There is no doubt that informal institutions
can greatly help initiating collective actions and excluding outsiders and free-riders at a much

lower cost as compared to that by the formal institutions.
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