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Forests are crucial covering 31% of the Earth’s land surface. Deforestation has 
caused damage to these forest landscapes limiting their ability to provide ecosystem 
services like provisioning, supporting, regulating, and cultural services. In response 
to this degradation issue, the concept of forest landscape restoration was introduced 
in 2000. This review aims to provide comprehensive studies of existing literature on 
the effect of forest landscape restoration and restoration time on reversing 
ecosystem service in Ethiopia. The goal is to inform evidence-based decision-
making and guide research in this field. The review analyzed 16 studies conducted 
from 2011 to 2023 that covered aspects of forest landscape restoration. The findings 
indicated that these restorations had an impact on ecosystem services such as 
improving soil properties, storing carbon stack, enhancing species diversity, 
richness, evenness, and regeneration status, and benefiting community livelihood. 
However, the review found that most of the studies were limited to specific regions, 
little information on the cultural service, and there were inconsistencies in some 
research findings. In general, this study provides significant evidence supporting the 
importance of restoration as a viable strategy to rehabilitate degraded forest 
landscapes. It also highlights the importance of long-term monitoring and 
considering ecological conditions for sustainable restoration efforts in regaining 
ecosystem services. 

 

INTRODUCTION 
Forest landscapes are vital worldwide 

resources providing ecosystem services (Díaz et. al., 
2018; IPBES, 2018), accounting for 31% of the 
earth's land surface, but their area is shrinking 
owing to degradation and deforestation with 420 
mha between 1990 and 2020 of main forests (FAO, 
2020). This effect may hinder a forest's potential to 
provide ecosystem services such as climate change 
mitigation, soil erosion and soil formation, 
biodiversity management, source of water and food, 
and agricultural productivity  (IPBES, 2019). As a 
result, people banded together to choose and carry 
out the best restoration intervention in a landscape. 
The idea of forest landscape restoration (FLR) 
emerged in 2000 with the aim of “halting and 
reversing the loss and degradation of forests and 

woodlands” ( WWF & IUCN, 2000; Sabogal et al., 
2015).     

Around the world, FLR has been promoted 
through numerous initiatives. In this respect, The 
Bonn Challenge, launched in 2011, aims to restore 
350 million hectares of degraded and deforested 
land worldwide by 2030 (The Bonne Challenge, 
n.d), the United Nations Convention on Biological 
Diversity's Aichi Targets 14 and 15 aim to recover 
15% of degraded forest landscape (Convention on 
Biological Diversity, n.d), the 20x20 Initiative 
restoring 20 mha by 2020 (Initiative 20x20, n.d) of 
degraded forest landscape areas in Latin America. 

In Africa, forest landscape restoration 
initiatives have been implemented in several 
countries, to restore degraded lands, increase 
biodiversity, and provide various ecosystem 

INDONESIAN JOURNAL OF SOCIAL AND ENVIRONMENTAL ISSUES (IJSEI) 
Journal Homepage: https://ojs.literacyinstitute.org/index.php/ijsei 
ISSN: 2722-1369 (Online)  
Review Article 

mailto:gicheyadesa4@gmail.com
https://ojs.literacyinstitute.org/index.php/ijsei
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1587190067&1&&2020


Indonesian Journal of Social and Environmental Issues (IJSEI), 4 (3), 327-338 

 

 

328 

 

services. The African Forest Landscape Restoration 
Initiative (AFR100) was introduced in 2015 to 
restore 100 mha by 2030 (AFR100, n.d). Also, the 
Pan-African Agenda for Ecosystem Restoration for 
Resilience pledged to restore 200 mha (CBD, 
2018). In addition, the introduction of the Great 
Green Wall for the Sahara and Sahel in 2007 
resulted in a promise to rehabilitate 100 mha of 
degraded lands across the Sahel (UNCCD, 2020). 
According to Pasiecznik and Reij (2020), 
participating in African dryland restoration 
initiatives like AFR100, the Great Green Wall, and 
the Pan-African Agenda for Ecosystem Restoration 
can boost ecosystem service (provisioning, 
regulation, and supporting service) agricultural 
production, soil fertility, biodiversity, and climate 
resilience. 

In Ethiopia, FLR accepted as a nature-based 
solution for restoring damaged landscapes (Lowell 
et al., 2014).  Ethiopian country pledged under the 
Bonn challenge with the help of African Forest 
Landscape Restoration (AFR 100) regional 
initiatives to restore 15 mha of degraded landscapes 
(AFR 100, n.d; Shiferaw & Abebe, 2020). In the 
country several forest landscape restoration 
initiatives such as the National Forest Sector 
Development Program, the Land Degradation 
Neutrality Fund, and the Ethiopian Climate 
Resilient Green Economy Initiative (Lowell et al., 
2014; Shiferaw & Abebe, 2020; Kassa et al., 2022 ).  

Under these initiative frameworks, the most 
significant state-led FLR efforts in Ethiopia that aim 
to reduce forest and land degradation include 
exclosure (AE), participatory forest management 
(PFM), integrated watershed management IWM, 
and community mobilization and involvement to 
plant trees through Green Legacy program were 
conducted (Shiferaw & Abebe, 2020). These 
programs aim to restore degraded and deforested 
lands, enhance ecosystem services, and benefit the 
rural population. 

Various studies proved that FLR practiced in 
Ethiopia had a valuable impact in regaining 
ecosystem service that had degraded before 
(Damene et al., 2013; Ameha et al., 2014; Hishe et 
al., 2017; Birhane et al., 2018;  Mekuria et al., 2018; 
Sinore et al., 2018; Ebabu et al., 2019; Kassa et al., 
2022;  Solomon et al., 2022 Mengistu et al., 2023). 
As a result, despite the fact that FLR initiatives 
have been in place for more than 20 years and have 

a significant effect, the following gaps are 
identified. Firstly, lack of comprehensive studies 
that specifically focus on the impact of forest 
landscape restoration on different ecosystem 
services in Ethiopia. Most of the existing research 
tends to be limited in scope, focusing either on a 
specific ecosystem service or on a specific region 
within Ethiopia. This lack of comprehensive 
research hinders our understanding of the overall 
impact of forest landscape restoration on multiple 
ecosystem services across different regions of 
Ethiopia. Secondly, there is a limited understanding 
of the restoration time effects of forest landscape 
restoration on ecosystem services. Based on these 
gaps, the present review aims to address the 
following research questions: (1) What is the 
overall impact of forest landscape restoration on 
different ecosystem services in Ethiopia? (2) How 
do ecosystem services provided by restored forests 
change over restoration time?  

Therefore, this review aims to provide a 
comprehensive and up-to-date synthesis of the 
existing literature review on FLR interventions in 
Ethiopia, which will inform evidence-based 
decision-making and future research studies on how 
the restoration of the forest landscape has affected 
ecosystem services such as provision, regulation, 
support, and cultural services.      

 

MATERIALS AND METHODS 
Search Strategy  

A review was used as the research method for 
this study. Web of Science and Google Scholar 
were used to search for articles. The following 
keywords were used in the search: “forest landscape 
restoration” OR Ethiopia, “forest rehabilitation”, 
“reforestation”, “afforestation”, “ecological 
restoration”, “biodiversity conservation”, “forest 
ecosystem services”, “carbon sequestration”, “soil 
erosion control”, “climate change mitigation”, 
“habitat restoration”, “forest ecology”, 
“deforestation conservation”, “area enclosure”, 
“land restoration”, “agroforestry”, “livelihoods”, 
“soil and watershed management” OR Ethiopia, 
“restoration initiative”, “restoration status”, 
participatory forest management” OR Ethiopia.  
Study Selection Criteria   

The selection criteria were based on the 
PRISMA (Preferred reporting items for systematic 
reviews and meta-analyses) technique (Dea et al., 
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2021). The search mainly focused on studies 
conducted on forest landscape restoration in 
Ethiopia from 2011 to 2023. Articles published in 

peer-reviewed scientific journals were included and 
articles that failed to report forest landscape 
restoration in Ethiopia was excluded (Table 1).  

 

Table 1. Criteria of Inclusion and Exclusion 
Criteria of Inclusion Criteria of Exclusion 

Articles must be in English  Articles published other than in English  
Restricted to peer-reviewed research articles  Not peer-reviewed journals  
Area-restricted forest landscape restoration  Other than forest landscape restoration  
Study conducted in Ethiopia The study was conducted outside of Ethiopia  
The time frame of the articles from 2011 to 2023 Study conducted before 2011 

 

Data Extraction and Quality Assessment 
The search results were combined using 

reference management software (Mendeley). Data 
were extracted from the study design, location of 
the study, and restoration outcomes (e.g. ecosystem 
services i.e. provisioning, regulating, and 
supporting service). To maintain the quality of the 
review, all duplications were checked thoroughly. 
The abstracts of the articles were checked deeply 
for the analysis and purification of the articles to 
ensure the quality and relevance of the literature 
included in the review process. 

The Joanna Briggs Institute Critical Appraisal 
Checklist for Cohort Studies (Moola et al., 2020) 
was utilized to assess the quality of the study and 
identify any biases. Three authors were conducting 

quality assessments on the 18 studies that met the 
criteria for inclusion. Each study underwent two 
separate assessments. This tool consists of 11 
questions that pertain to the study, with response 
options of 'yes' indicating higher quality, 'no' 
indicating poor quality, or 'unclear'. By employing 
this tool, the authors were able to determine 
whether to include or exclude studies based on their 
overall quality. If a study received three or more 'no' 
or 'unclear' ratings in the quality categories, it was 
excluded from the analysis. Any discrepancies in 
judgment regarding inclusion were resolved through 
discussion. Finally, 16 studies were included in the 
analysis and two studies were excluded. The results 
of the appraisal process conducted can be found in a 
supplementary table (Table 2). 
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Table 2. Joanna Briggs Institute Critical Appraisal Checklist for Cohort Studies 
JBI 
Checklist 
Number of 
Study 

1. Two 
Groups 
Similar and 
Recruited 
from the 
Same 
Population? 

2. Were the 
Exposures 
Measured 
Similarly to 
Assign 
People to 
Both 
Exposed 
and 
Unexposed 
Groups? 

3. Was the 
Exposure 
Measured 
in a Valid 
and 
Reliable 
Way? 

4. Were 
Confounding 
Factors 
Identified? 

5. Were 
Strategies to 
Deal with 
Confounding 
Factors 
Stated? 

6. Were the 
Groups/ 
Participants 
Free of the 
Outcome at 
the Start of 
the Study 
(or at the 
Moment of 
Exposure)? 

7. Were the 
Outcomes 
Measured 
in a Valid 
and 
Reliable 
Way? 

8. Was the 
Follow-Up 
Time 
Reported 
and 
Sufficient 
to Be Long 
Enough for 
Outcomes 
to Occur? 

9. Was 
Follow-Up 
Complete, 
and If 
Not, Were 
the 
Reasons to 
Loss 
of Follow-
Up 
Described 
and 
Explored? 

10. Were 
Strategies 
to Address 
Incomplete 
Follow-Up 
Utilized? 

11. Was 
Appropriate 
Statistical 
Analysis 
Used? 

Overall * 

Mengistu et 
al., 2023 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Gebrehiwot 
et al., 2022 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Solomon et 
al., 2022 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Teka et al., 
2020 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Abay et al., 
2020 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Gebregergs 
et al., 2019 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Asmare & 
Gure, 2019 

Yes Yes Yes Unclear  No NA Yes Yes NA NA No Excluded 

Mekuria et 
al., 2018 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Sinore et 
al., 2018 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Mekuria et 
al., 2018 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Kedir et al., 
2017 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 
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Tadesse et 
al., 2017 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Hishe et al., 
2017 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Mekuria et 
al., 2016 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Ameha et 
al., 2016 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Mekuria, 
2013 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Damene et 
al., 2012 

Yes Yes Yes Yes Yes NA Yes Yes NA NA Yes Included 

Mekuria & 
Aynekulu, 
2011 

Yes Yes Yes No No NA Yes Yes NA NA No Excluded 
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RESULTS AND DISCUSSION 
Search Results  

Our search criteria yielded about 748 articles 
(Figure 1). We excluded 579 articles by applying 
our inclusion/exclusion criteria to the titles and 
abstracts of the papers and removing duplicated 
papers. Yet another 137 papers were removed after 

thorough examinations of the entire text of the rest 
papers. The 18 papers that satisfied our criteria were 
included in the final batch and after conducting the 
final quality assessment 16 studies were included in 
the analysis. The included studies were conducted 
between 2011 and 2023.  

 

 
Figure 1. PRISMA flowchart of the articles selection process adopted from Dea et al., (2021). 
Characteristics of the Selected Articles  

A total of 18 studies related to FLR in Ethiopia 
were included in this review and 16 studies were 
included in the analysis after conducting quality 
assessment. Of the total selected articles, thirteen 
studies were focused on supporting services of 
ecosystem (Asmare & Gure, 2019; Sinore et al., 
2018; Mekuria et al., 2018; Mekuria & Aynekulu, 
2011; Damene et al., 2013; Mekuria, 2013; Ameha 
et al., 2016; Mekuria et al., 2016; Hishe et al., 2017; 
Kedir et al., 2017; Abay et al., 2020; Solomon et al., 
2022; Mengistu et al., 2023) one study focused on 
provision service (Mekuria et al., 2018), two studies 
focused on both regulation and supporting service 
(Gebregergs et al., 2019; Gebrehiwot et al., 2022) 
one studies found provision and regulation service 
of ecosystem (Teka et al., 2020), and one study 
focused on supporting and provision service ( 
Tadesse et al., 2017). From this study Author 
identified that most of studies were failed to report 
the impact of restoration on the cultural service of 
the ecosystem.  

Regarding to study sub-location, nine were 
conducted in the northern part of the country 
(Damene et al., 2013; Mekuria, 2013; Mekuria & 
Aynekulu, 2013; Hishe et al., 2017; Mekuria et al., 
2018; Gebregergs et al., 2019; Abay et al., 2020; 
Teka et al., 2020; Gebrehiwot et al., 2022;) four 
studies in the northwest (Mekuria et al., 2016; 
Mekuria et al., 2018; Asmare & Gure, 2019; 
Mengistu et al., 2023) three studies in the south 
(Ameha et al., 2016; Sinore et al., 2018; Solomon et 
al., 2022). Also, one study in the southeast (Kedir et 
al., 2017) and one study in the southwest (Tadesse 
et al., 2017) was considered. This review article 
found that most of the studies were only in a few 
regions of the country. All selected studies were 
found that restoration had a significant impact on 
the improvement of ecosystem service i.e. 
supporting, regulating, and provisioning.      
Effect of Forest Landscape Restoration on 
Ecosystem Services 

Humans receive ecosystem services from the 
natural world and healthy ecosystems like 
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agroecosystems, forest ecosystems, grassland 
ecosystems, and aquatic ecosystems (Millennium 
Ecosystem Assessment, 2005; Tallis et al., 2013). 
The four categories of ecosystem services: 
provisioning, regulating, cultural, and supporting 
are ecosystems' direct and indirect contributions to 
humans and affect our survival and standard of 
living (Millennium Ecosystem Assessment, 2005; 

Maithya et al., 2020; Maithya et al., 2022). This 
review has found that FLR interventions, such as 
area AE, IWM, and PFM had significant positive 
effects on the ecosystem services such as 
provisioning, regulating, and supporting services in 
Ethiopia (Table 3). However, the impact of 
restoration on cultural services will need further 
study.  

 

Table 3. Ecosystem Service Revealed by the Studies   

Authors Location Ecosystem services Reported outcomes 
Mengistu et al., 2023 Northwest Supporting Species richness, diversity, and evenness, 

composition, and regeneration improved 

Gebrehiwot et al., 
2022 

North Regulating and 
supporting vegetation cover and  total SOC stock increased 

Solomon et al., 2022 South Supporting Species density, diversity, and regeneration status 
improved 

Teka et al., 2020 North Provisioning and 
regulating 

Soil erosion reduced and livelihood improved 

Abay et al., 2020 North Supporting Soil fertility improved 

Gebregergs et al., 
2019 

North Regulating and 
supporting 

Soil fertility improved, increase carbon stock 

Asmare & Gure, 2019 Northwest Supporting diversity, abundance, evenness, and richness 
increased 

Mekuria et al., 2018 North Provisioning Biomass increased 

Sinore et al., 2018 South Supporting Soil physical and chemical properties improved 

Mekuria et al., 2018 Northwest Supporting Species diversity, richness, abundance, density, 
and biomass, soil fertility improved 

Kedir et al., 2017 Southeast Supporting Forest coverage and regeneration increased 

Tadesse et al., 2017 Southwest Supporting and 
provisioning 

Forest cover and Livelihood increased 

Hishe et al., 2017 North Supporting Soil properties improved 

Mekuria et al., 2016 Northwest Supporting Soil fertility increased 

Ameha et al., 2016 South Supporting Species density and composition improved 

Mekuria, 2013 North Supporting Soil fertility increased 

Damene et al., 2012 North Supporting Soil fertility increased 
Mekuria & Aynekulu, 
2011 

North Supporting Soil fertility improved 

 

1. Supporting service  
FLR interventions play an important role in 

enhancing the soil properties of damaged forest 
landscapes. Different authors (Damene et al., 2013; 
Mekuria & Aynekulu, 2013; Mekuria, 2013; 
Mekuria et al., 2016; Mekuria et al., 2018; 
Gebregergs et al., 2019; Abay et al., 2020) found 
that FLR interventions such as AE has led to 
improvements in soil physicochemical properties. 
All the results show that enclosure improves the 

physicochemical characteristics of soil when 
compared to open grazing land. This finding is in 
line with the study of Kassaye et al. (2021). 

However, there were some inconsistencies in 
the changes in some soil physicochemical 
characteristics between area exclosure and open 
grazing fields. Mekuria (2013), for instance, 
discovered no significant difference in cation 
exchange capacity between enclosure and open 
grazing land, whereas Mekuria and Aynekulu 
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(2011) and Gebregergs et al. (2019) discovered that 
enclosure resulted in significant increases in cation 
exchange capacity when compared to open grazing 
land. Similarly, differences in soil pH and electrical 
conductivity between the two land use types were 
inconsistent across studies, with Gebregergs et al. 
(2019) reporting no significant differences and 
Mekuria et al. (2018) finding that soil pH was 
significantly higher in grazing land than a nearby 
enclosure. Whereas Abay et al., (2020) did not 
observe significant changes in certain soil properties 
such as soil pH, available phosphorus, and electrical 
conductivity in AE. In this inconsistency, the 
Authors pointed out that this might be due to 
different seasons of data collection affecting it. 

IWM interventions had significant effects on 
the improvement of soil physicochemical 
parameters (Hishe et al., 2017; Sinore et al. 2018). 
Hishe et al. (2017) discovered statistically 
significant variations in various soil parameters, 
including cation exchange capacity, organic carbon 
content, nitrogen, phosphorus, and soil pH, between 
exclosure and grazing land. Other physicochemical 
parameters, such as bulk density, soil moisture 
content, sand, silt, and clay content exchangeable 
bases, were not significant. Sinore et al. (2018), on 
the other hand, discovered that IWM significantly 
improved multiple soil physiochemical parameters, 
including higher clay fraction, lower bulk density, 
higher pH, higher soil organic carbon, total 
nitrogen, available phosphorus, cation exchange 
capacity, and exchangeable bases, when compared 
to degraded grazing land.  

Kedir et al., (2017) pointed out that PFM had a 
positive impact on forest cover increment and 
regeneration of forest landscape with increasing 
community perception. Asmare & Gure (2019) 
showed that exclosure sites had higher species 
diversity, species composition, and density of 
woody species than the adjacent open grazing lands. 
The study observed that exclosure sites showed 
active regeneration. However, the study did not 
took, consideration of the factors of enrichment 
planting, and compare distribution patterns of the 
soil seed bank. Ameha et al (2016) stated that PFM 
had a positive impact on species distribution and 
density than forests managed by the government. 
However, the study did not evaluate other factors, 
such as socio-economic or policy factors that may 
also influence forest management outcomes. 

Damene et al. (2013) found that AE had a 
substantial effect on vegetation cover increment, 
structure, and composition protection, as compared 
to adjacent lands. After four years, the exclosure 
had significantly higher plant species richness, 
diversity, evenness, woody species density, basal 
area, and aboveground woody biomass than the 
adjacent land (Mekuria et al., 2018). According to 
Solomon et al., (2022), exclosure is an efficient 
strategy for repairing degraded lands and boosting 
biodiversity, with strong vegetation regeneration 
and diversity in the exclosure region, while 
competition among established saplings may limit 
the emergence of new seedlings. Area exclosure has 
a substantial impact on woody species diversity, 
composition, and regeneration status, with having 
better species richness than nearby degraded areas 
(Mengistu et al., 2023). 

The Authors highlighted in their study that this 
inconsistency might be attributed to variations in 
the seasons during which data was collected.  
2. Provisioning services 

Teka et al. (2020) found that IWM activities 
had positive changes in crop productivity, water 
availability, and feed availability, with increases of 
22%, 33%, and 10% respectively and household 
income also increased by 56%. Tadesse et al. (2017) 
revealed that PFM had a significant impact on the 
improvement of natural and social assets of 
livelihoods in forest-dependent communities. Also, 
Mekuria, et al., (2018) found that significant impact 
on provision service i.e. biomass production 
increased as compared to grazing land. However, 
Tadesse et al. (2017) proved that PFM had no 
significant effect on physical and human assets of 
livelihood improvement in forest-dependent 
communities.  

The Authors stated that contrasting results call 
for a more in-depth comparative analysis to 
understand the factors contributing to the varied 
effects of PFM in different contexts. Also, 
discrepancy suggests a need to explore the factors 
influencing the diverse effects of Participatory 
Forest Management on different aspects of 
livelihoods.   
3. Regulating services 

FLR practices had a significant impact on 
regaining regulating service i.e. climate relation via 
carbon storing (Abay et al., 2020; Gebrehiwot et al., 
2022) and soil erosion control  (Teka et al., 2020). 
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Both Abay et al. (2020) and Gebrehiwot et al. 
(2022) discovered that exclosures had much more 
soil organic carbon (SOC) than grazing land. 
Gebrehiwot et al. (2022) discovered that forest soils 
had the largest mean SOC stock, while bare land 
soils had the lowest value, followed by cropland 
soils. Abay et al. (2020) discovered that converting 
grazing land to exclosure caused a substantial 
variance in SOC stock, increasing from 45.64 2.57 
Mg/ha in grazing land to 73.61 4.94 Mg/ha in 
exclosure. Both researchers found that management 
practices such as minimizing grazing pressure and 
increasing vegetative cover had a vital role in 
improving SOC stock.  
Effect of Restoration Duration on Ecosystem 
Service 

The studies, by Damene et al. (2013), Mekuria 
& Aynekulu (2013), Mekuria (2013), Mekuria et al. 
(2018), and Gebregergs et al. (2019) have found 
that exclosures can significantly improve soil 
fertility, and restore degraded grazing pastures, 
increase biomass output, and sequester carbon. 
However, there are inconsistent data concerning the 
effect of exclosure age on specific soil attributes. 
Mekuria et al. (2018) discovered that the age of 
exclosure has a beneficial effect on biomass output, 
but Mekuria (2013) discovered that younger 
restoration ages had a stronger impact on soil 
qualities. According to Gebregergs et al. (2019), the 
10-year exclosure had the highest carbon stock, but 
the lesser ages did not differ significantly from 
grazing land. According to Mekuria and Aynekulu 
(2011) and Mekuria et al. (2018), even the youngest 
exclosures have a favorable impact on supporting 
service i.e. soil fertility, species diversity, richness, 
and density which is significant for farmers hoping 
for quick results. On the other hand, Mekuria et al., 
(2018) provision service i.e. wood biomass is higher 
at longer age than at lower age. Also, Damene et al. 
(2013) emphasize the significance of long-term 
monitoring and agroecological conditions for the 
sustainable restoration of restoring supporting 
services. Overall, the research suggests that 
exclosures can be a useful tool for healing damaged 
soil characteristics and rehabilitating degraded 
grazing pastures. 

Challenges and Way Forward on the Effect of 
Forest Landscape Restoration on Ecosystem 
Services   

Based on the conducted review, the following 
research gaps were identified:   
1. Lack of long-term effect: Some studies are 

conducted on short restoration time, making it 
impossible to determine the long-term impact 
of restoration measures. As a result, 
longitudinal studies are required to evaluate the 
long-term impact of restoration efforts on 
ecological services. 

2. Inadequate information on cultural service: 
While some studies have looked at the other 
ecosystem services of forest landscape 
restoration in Ethiopia, there is still a lack of 
information on cultural service. More research 
was focused on supporting services than other 
services. Therefore, it is better to diversify the 
research on all aspects of ecosystem services.  

3. Inconsistencies in research findings: The 
findings of studies on the impact of forest 
landscape restoration approaches on soil 
characteristics are inconsistent. Some research, 
for example, revealed considerable 
improvements in soil physicochemical qualities 
with area exclosure, while others found no 
significant differences between exclosure and 
grazing land. More study is needed to reconcile 
these discrepancies and provide a more 
complete knowledge of the impact of 
restorative therapies. 

4. Studies' relevance to other locations is limited: 
Many studies on forest landscape restoration in 
Ethiopia are limited to specific regions, limiting 
their applicability to other areas. As a result, 
more research covering a broader range of 
environmental variables and management 
practices are required to provide more 
generalized suggestions for restoration 
measures. 
Furthermore, most studies concentrated on 

three FLR options (AE, IWM, and PFM) while 
ignoring other potential restoration approaches such 
as enrichment planting and tree-planting initiatives. 
It would be good to investigate the efficacy of this 
research in various circumstances to establish the 
best restoration method for certain places.   
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CONCLUSION 
The review found that forest landscape 

restoration approaches such as area exclosure, 
integrated watershed management, and participatory 
forest management had a significant effect in 
restoring ecosystem services such as provisioning, 
supporting, and regulating services of degraded 
forest landscapes as compared to adjacent 
landscapes where restoration was not carried out. 
Particularly improvements in soil physicochemical 
properties, vegetation coverage and species 
diversity, livelihood enhancement, and wood 
biomass were observed. However, differences in 
some soil physicochemical parameters between area 
exclosure and open grazing areas as well as 
physicochemical parameters of some studies 
between authors were inconsistent. The review 
emphasizes the importance of long-term monitoring 
and taking into account agroecological 
circumstances for ecosystem services restoration.      
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