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Abstract

Coffee-based agroforestry, the intentional integration of trees, crops, and livestock, plays a critical role in sustaining ecosystem
services, enhancing soil fertility, conserving biodiversity, and supporting rural livelihoods. Ethiopia, as the center of origin for
Coffea arabica, hosts diverse coffee agroforestry systems that combine indigenous management practices with multifunctional
landscapes. Despite their ecological and socio-economic significance, research on these systems remains fragmented and
localized, limiting a holistic understanding of their contributions to biodiversity, carbon sequestration, and climate resilience.
This systematic review synthesizes 70 studies covering key coffee-growing regions in Ethiopia, including Southwest Ethiopia,
Sidama, Oromia, and Northern Ethiopia. Following PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines, data were extracted on woody species diversity, regeneration, carbon stocks, soil fertility, ecosystem
services, and socio-economic outcomes. Quantitative synthesis revealed that shade-grown coffee systems maintain high woody
species richness, support natural regeneration, and enhance carbon storage compared to monocultures or degraded lands.
Qualitative analyses highlighted improved microclimate regulation, soil nutrient dynamics, and biodiversity protection.
Socio-economic benefits include diversified household income, increased employment along value chains, strengthened
community governance, and enhanced participation of women and youth. Comparative analysis with Latin America and West
Africa confirms that Ethiopian coffee agroforestry delivers parallel ecological and livelihood outcomes, though it is uniquely
embedded in semi-managed landscapes with strong reliance on indigenous knowledge. Critical research gaps remain,
particularly in long-term monitoring of carbon dynamics, soil fertility, and biodiversity recovery, as well as in understanding
genetic diversity, institutional frameworks, and gender-inclusive benefit-sharing. Strengthening policy integration, promoting
shade-tree diversification, and supporting participatory management are essential to enhance both ecological and
socio-economic outcomes. This review underscores the potential of coffee-based agroforestry in Ethiopia to contribute to
climate-smart, biodiversity-friendly, and livelihood-resilient landscapes, offering insights relevant for global sustainable coffee
production initiatives.
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1. Introduction

Agroforestry, the deliberate integration of trees, crops, and
livestock on the same land unit, plays a fundamental role in
maintaining ecosystem services, enhancing soil fertility, and
improving livelihoods [33, 47, 60, 61]. As an ecologically and
economically sustainable land-use practice, agroforestry
contributes to biodiversity conservation, microclimate regu-
lation, and carbon sequestration while offering diversified
income sources for smallholder farmers [4, 25, 44, 58, 63, 64].
Ethiopia, recognized as the primary center of origin and ge-
netic diversity for Coffea arabica, harbors rich coffee genetic
resources that underpin global coffee production [3, 37]. The
country’s coffee-based agroforestry systems have evolved
through centuries of indigenous management practices that
integrate shade trees, crops, and livestock, creating multi-
functional landscapes that sustain both livelihoods and bio-
diversity [6, 65]. Coffee agroforestry systems, in particular,
play a pivotal role in forest connectivity, biodiversity con-
servation, and soil health maintenance [5, 20]. Empirical
evidence shows that shade-grown coffee farms harbor high
levels of woody species diversity, enhance pollinator habitats,
and contribute to soil organic matter and carbon accumulation
[10, 11]. These systems also provide ecosystem services
comparable to natural forests, including carbon storage and
habitat provision [43, 59]. Globally, studies indicate that tra-
ditional shade coffee systems serve as refuges for tropical
biodiversity and as buffers against deforestation [12, 51]. In
Ethiopia, such systems have been recognized as vital for
conserving the remaining Afromontane Forest fragments and
supporting sustainable rural livelihoods [27, 55].

Despite their ecological and socio-economic significance,
studies on coffee-based agroforestry systems in Ethiopia
remain fragmented and localized, often focusing on narrow
aspects such as species diversity or yield without integrating
broader ecosystem and livelihood dimensions [40, 69]. This
fragmentation limits a holistic understanding of how different
coffee management systems contribute to biodiversity con-
servation, carbon sequestration, and climate resilience.
Moreover, coffee genetic diversity and forest habitats are
increasingly threatened by deforestation, agricultural expan-
sion, and climate change [8, 39]. Land-use pressures, coupled
with the limited adoption of sustainable agroforestry practices,
further exacerbate degradation and reduce the ecological
integrity of coffee landscapes [34, 54]. While policy instru-
ments such as Ethiopia’s Climate-Resilient Green Economy
(CRGE) Strategy [23] and National Biodiversity Strategy and
Action Plan [16, 17] emphasize sustainable land management,
their integration with coffee agroforestry initiatives remains
limited. Consequently, there is a need for a comprehensive
synthesis of existing research to evaluate the ecological, so-
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cio-economic, and policy dimensions of coffee-based agro-
forestry systems in Ethiopia.

This systematic review aims to synthesize available evi-
dence on the ecological, environmental, and socio-economic
contributions of coffee-based agroforestry systems in Ethio-
pia. Specifically, it seeks to (i) evaluate the role of agrofor-
estry in enhancing biodiversity conservation, carbon storage,
and soil fertility; (ii) identify the socio-economic benefits and
livelihood implications associated with coffee-based agro-
forestry practices; and (iii) highlight research gaps and policy
opportunities to promote sustainable management of these
systems under changing climatic and land-use conditions.

2. Methodology

This systematic review was conducted following the
PRISMA guidelines, ensuring a transparent, comprehensive,
and replicable synthesis of available evidence on coffee-based
agroforestry systems in Ethiopia (Figure 1). A structured
search strategy was implemented across major scientific da-
tabases including Scopus, Web of Science, and Google Scholar,
as well as relevant institutional repositories to capture both
published and grey literature. The search combined key terms
such as “Agroforestry,” “Coffee,” “Biodiversity,” “Carbon
sequestration,” and “Ethiopia,” using Boolean operators to
enhance the precision and coverage of the retrieved studies.
To maintain the quality and relevance of the review, inclusion
and exclusion criteria were carefully defined. Eligible studies
included peer-reviewed journal articles, theses, and govern-
ment or institutional reports published between 2000 and
2025. Studies were excluded if they were non-English, du-
plicated, or focused on unrelated topics. All selected docu-
ments were screened through title, abstract, and full-text re-
view stages to ensure alignment with the review objectives.

A data extraction framework was applied to systematically
collect relevant information from each study, including geo-
graphic location, study objectives, land-use type, woody spe-
cies diversity, carbon stock, and socio-economic impacts.
This allowed for both ecological and socio-economic dimen-
sions of coffee-based agroforestry systems to be comprehen-
sively captured. For the data analysis, a mixed-methods ap-
proach was used. Quantitative data were synthesized to assess
patterns in carbon stock accumulation and species richness
across different agroforestry settings. Meanwhile, qualitative
and thematic analyses were employed to interpret so-
cio-economic contributions, ecological benefits, and the
broader implications for biodiversity conservation cof-
fee-growing landscapes.
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Identification:

Records identified from databases (n = 532)
Additional records from grey literature (n = 48)

Total = 580

Duplicates removed (n = 95)

Records after duplicates removed (n = 485)

\

Screening:
Records screened (n
Records excluded (n

485)
290)

Elighglity:
Full-text articles assessed (n = 195)
Full-text articles excluded (n = 120)
- No clear method (n = 40)

- Out of scope (n = 55)
- Insufficient data (n = 25)

Included:
Studies included in review (n = 75)
- Quantitative (n = 45)
- Qualitative (n = 30)

Figure 1. Flowchart of Literature Screening and Selection Process.

3. Result and Discussion

3.1. Overview of the Studies

A total of approximately 70 studies were included in this

systematic review, covering a wide range of agroecological
zones in Ethiopia, particularly coffee-growing regions such as
Southwest Ethiopia (Jimma, Kaffa, Yayo, Illubabora, Gedeo
Zone), Sidama Zone, Oromia Region, and Northern Ethiopia
(Zegie Peninsula) (Table 1). The studies span diverse eco-
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logical and socio-economic contexts, reflecting the multi-
functionality of coffee-based agroforestry systems [3, 29, 30,
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37]. Most studies highlighted the role of these systems in
biodiversity conservation, carbon sequestration, soil fertility
improvement, and livelihoods enhancement, demonstrating
their critical importance in sustaining both ecological integrity
and rural communities [20, 33, 35, 36, 47].

In Southwest Ethiopia, studies in Jimma, Kaffa, and Yayo
emphasized that shade-grown coffee farms support high
woody species diversity, provide habitat connectivity, and
serve as refuges for forest-dependent flora and fauna [10, 42,
5, 45, 52, 69]. Coffee agroforestry in these areas was also
found to enhance carbon storage, particularly aboveground
biomass, highlighting its role in climate change mitigation [11,
43]. Similarly, research in Sidama Zone and Southern Ethio-
pia indicated that indigenous knowledge in managing shade
trees contributes to maintaining soil fertility, microclimate
regulation, and agroecosystem resilience [6, 38].

In the Oromia Region, studies showed that coffee shade
management practices influence species composition, regen-

eration patterns, and ecosystem services. For example, Stud-
ies reported that diversified shade trees enhance coffee
productivity while providing multiple socio-economic bene-
fits, such as fodder, fuelwood, and timber [54, 65]. Meanwhile,
fragmented landscapes in Northern Ethiopia (Zegie Peninsula)
demonstrated that coffee agroforestry plays a vital role in
preserving Afromontane Forest remnants and maintaining
woody species diversity, despite pressures from land-use
change [10, 41]. Across all regions, policy and national
strategy-focused studies emphasized the potential of cof-
fee-based agroforestry to contribute to climate resilience,
biodiversity conservation, and sustainable rural livelihoods
[16, 17, 23, 58]. However, the literature also reveals
knowledge gaps in less-studied agroecological zones, partic-
ularly semi-arid and fragmented landscapes, and highlights
the need for integrated, interdisciplinary research that com-
bines ecological, climatic, and socio-economic dimensions to
guide sustainable management [34, 55].

Table 1. Overview of Included Studies by Region and Focus.

Region / Zone

Southwest Ethiopia (Jimma, Kaffa, Yayo, Illubabora, Gedeo)
Sidama Zone / Southern Ethiopia

Oromia Region (Western Wellega, West Wollega, Sayo) 65]

Northern Ethiopia (Zegie Peninsula)

National / Multi-region 48]

Global / Comparative

3.2. Woody Species Diversity and Regeneration

Coffee-based agroforestry systems in Ethiopia support high
levels of woody species diversity, which is crucial for main-
taining ecological resilience, ecosystem services, and sus-
tainable coffee production (Table 2). Studies in Southwest
Ethiopia (Jimma, Kaffa, Yayo, and Gedeo Zone) indicate that
shade trees in coffee farms contribute significantly to the
conservation of native forest species, acting as refuges for
both endemic and rare species [10, 45, 69]. Similarly, in
Oromia Region, diversified shade trees, including Cordia
africana, Croton macrostachyus, and Albizia gummifera,
enhance woody species richness and facilitate natural regen-
eration within agroforestry plots [13, 22, 65].
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Key References

[10, 13, 14, 20,
26-28, 32, 45, 66, 69]

[6, 38, 40]

[1, 13, 14, 22, 25, 54,

[10, 41, 46]

[16, 17, 23, 31, 34,

[12, 45, 51, 53, 5,
56-58, 62].

Main Focus Areas

Woody species diversity, forest connectivity,
carbon stocks, ecosystem services, livelihoods

Shade tree management, soil fertility, indige-
nous knowledge, species diversity

Coffee shade management, species diversity,
carbon sequestration, socio-economic impacts

Preservation of forest fragments, woody species
diversity, habitat protection

Policy, climate resilience, biodiversity strategy,
sustainable land management

Comparative insights on biodiversity, ecosystem
services, agroforestry systems

Research also shows that indigenous management practices,
such as selective pruning, protection of regeneration hotspots,
and maintaining canopy heterogeneity, positively influence
species composition and regeneration patterns [6, 21, 24, 38].
In contrast, studies in fragmented landscapes like the Zegie
Peninsula reveal that anthropogenic pressures, including land
clearing and unsustainable harvesting, reduce regeneration
success, threatening both species diversity and ecosystem
stability [10, 41].

Quantitative analyses across multiple studies indicate that
coffee agroforestry systems maintain higher woody species
richness and regeneration rates compared to open-field agri-
culture or monoculture plantations [11, 43]. Shade trees not
only provide ecological niches for understory plants but also
contribute to microclimate stabilization, soil fertility im-


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

provement, and carbon storage, further promoting natural
regeneration [33, 47].

Despite these positive contributions, regeneration is spe-
cies- and site-specific, influenced by factors such as altitude,
shade density, management intensity, and disturbance history
[20, 26]. Overall, the reviewed literature underscores that

conservation of woody species diversity and promotion of
natural regeneration in coffee agroforestry systems are critical
for sustaining Ethiopia’s unique forest ecosystems and en-
hancing the long-term productivity and resilience of coffee
landscapes.

Table 2. Woody Species Diversity and Regeneration.

Region / Zone Key References

Southwest Ethiopia (Jimma,

Kaffa, Yayo, Gedeo Zone) (10,20, 45, 69]

Sidama Zone / Southern

Ethiopia [6, 38, 40] through indigenous management
Oromia Region (Western

Wellega, West Wollega, Sayo) [13, 22, 6]

Northern Ethiopia (Zegie [10, 41, 46]

Peninsula) pressure

3.3. Ecosystem Services, Carbon Sequestration
and Climate Resilience

The comparative analysis of studies revealed a strong pos-
itive relationship between carbon sequestration potential and
improvements in soil fertility under various land management
practices in Ethiopia [11, 43, 49]. These studies consistently
showed that the integration of organic matter through exclo-
sures, agroforestry, and sustainable land use enhanced soil
organic carbon (SOC) accumulation (Table 3). The increased
SOC stocks contributed not only to improved soil structure
and nutrient cycling but also to enhanced water retention and
microbial activity. Other study demonstrated that long-term
exclosures significantly increased soil organic carbon content
compared with adjacent degraded open lands, indicating that
vegetation recovery and litter input are critical drivers of
carbon buildup [11]. Similarly, Niguse et al. reported that soil
fertility indicators such as nitrogen, phosphorus, and cation
exchange capacity improved under managed ecosystems,
highlighting the synergy between biological regeneration and
soil nutrient dynamics [49]. Manaye et al. further emphasized
that sustainable land management practices facilitate carbon
stabilization in soil aggregates, reducing greenhouse gas emis-
sions and supporting climate change mitigation efforts [43].

Woody Species Diversity

High species richness; both native and
endemic species present

Moderate to high diversity, maintained

High diversity in well-managed farms;
reduced diversity in fragmented landscapes

Moderate diversity; forest fragments under
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Regeneration Status

Moderate to high natural regeneration
under shade

Good regeneration under traditional
management practices

Variable regeneration; positively in-
fluenced by canopy heterogeneity

Low regeneration due to anthropo-
genic disturbances

Ecosystem services and climate resilience are equally en-
hanced through appropriate management of shade trees and
diversified vegetation structures. Studies by [13, 14, 68] un-
derline that shade trees play a vital role in microclimate reg-
ulation, soil moisture conservation, and biodiversity protec-
tion, thereby strengthening ecosystem resilience against cli-
mate-induced stressors. The presence of multipurpose shade
trees moderates surface temperatures, reduces evapotranspi-
ration rates, and improves soil organic matter through con-
tinuous leaf litter deposition. These ecological benefits con-
tribute to the sustainability of agricultural productivity and the
overall resilience of farming systems. Moreover, the incor-
poration of shade trees into agroforestry and exclosure sys-
tems enhances carbon storage both above and below ground,
demonstrating a dual function in climate mitigation and ad-
aptation. According to Wagner, well-managed landscapes
with diversified tree cover exhibit higher adaptive capacity,
buffering local communities against climatic variability and
extreme events [68]. Collectively, these findings highlight that
integrating vegetative cover restoration, shade tree manage-
ment, and soil fertility enhancement represents a viable
strategy for achieving long-term ecosystem sustainability and
resilience to climate change in Ethiopia’s degraded land-
scapes.
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Table 3. Carbon Sequestration, Soil Fertility, and Ecosystem Services.

Thematic Area Key Findings Major Drivers/Factors References
Carbon Significant increase in soil organic carbon (SOC) in Vegetation recovery, litter accumulation,
. exclosures and managed ecosystems compared to Lo . - [11, 43, 49]
Sequestration reduced erosion, improved biomass input.
degraded lands.
Soil Fertility Im- Enhanced Ievels: of nitrogen, phospho.rus, and cation Organic matter input, soil microbial activity,
exchange capacity (CEC) under sustainable land . [43, 49]
provement and reduced disturbance.
management.
Ecosystem Ser- Improved microclimate regulation, water retention, Shade tree cover, ground vegetation diver-
. o Lo L - [13, 14]
vices and biodiversity protection in managed landscapes. sity, litter decomposition.
. - Increased adaptive capacity and reduced vulnerability — Diversified vegetation structure, shade
Climate Resili- . - S
ence of ecosystems to climate variability and extreme management, carbon storage in biomass and  [14, 68]

events.

3.4. Socio-economic and Livelihood Outcomes

Agroforestry and coffee-based systems have shown sig-
nificant socio-economic benefits for smallholder farmers in
Ethiopia, contributing to improved livelihoods, food security,
and income diversification (Table 4). Studies indicate that
integrating multipurpose trees with crops enhances household
income through the sale of coffee, fruits, fuelwood, and other
non-timber forest products [3, 65]. The adoption of these
practices also strengthens local economies by promoting
sustainable resource use and market linkages for forest-based
products. Such diversified income sources reduce dependency
on single commodities and enhance resilience against market
fluctuations and climatic shocks [8, 9]. The introduction of
shade-grown coffee systems, particularly in southern and
southwestern Ethiopia, has contributed to better soil fertility,
increased biodiversity, and higher yields, which translate into
improved farmer income [15, 18, 19, 25, 67]. Furthermore,
these systems offer employment opportunities along the value
chain, from cultivation to processing and marketing, thereby
creating local economic multipliers [16, 17]. The collective

soils.

management of community forests and exclosures has also
fostered social capital and cooperation among rural house-
holds [49, 65] bstrengthening community resilience and
adaptive capacity.

From a gender and social inclusion perspective, agrofor-
estry practices have provided women and youth with better
access to livelihood options, particularly through the collec-
tion and marketing of forest products, small livestock inte-
gration, and participation in cooperatives [65]. Such partici-
patory livelihood strategies have contributed to poverty re-
duction and improved household welfare, particularly in re-
gions where land degradation and low agricultural productiv-
ity were previously limiting factors.

Despite these benefits, some studies highlight challenges
such as unequal benefit-sharing, limited access to credit and
extension services, and insecure land tenure, which can hinder
the long-term sustainability of livelihood outcomes [12].
Addressing these socio-economic constraints through policy
support, training, and inclusive governance mechanisms can
further enhance the contribution of agroforestry and sustain-
able land management practices to rural development.

Table 4. Summary of Socio-Economic and Livelihood Outcomes.

Theme Key Findings
Income and Livelihood
Diversification

Employment and Value

Chain Benefits product markets.

Community and Social

Capital agement.

Gender and Youth Inclu-
sion forestry livelihoods.

Agroforestry and coffee systems increase household
income and provide diversified products.
Increased local employment from coffee and tree

Enhanced cooperation and collective resource man-

Improved women’s and youth participation in agro-

Socio-Economic Drivers/Impacts  References
Sale of coffee, fruits, fuelwood, and [27, 50]
non-timber forest products. '
Labor engagement in cultivation,
. - [67]

processing, and marketing.
Strengthened community networks [65]
and governance of exclosures.
A mark rati

ccess to markets, cooperatives, [65]

and training.
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Theme Key Findings
Challenges and Policy

Gaps limited institutional support.

3.5. Comparison with Global Findings

The findings from Ethiopian coffee-based agroforestry
systems share strong similarities with global experiences,
particularly in Latin America and West Africa, where coffee
agroforestry has long been recognized for its ecological and
socio-economic value [4, 57, 67], Table 5. In Ethiopia, coffee
agroforestry contributes to biodiversity conservation, carbon
storage, and livelihood diversification—patterns also widely
observed in Latin American coffee landscapes such as those in
Costa Rica, Mexico, and Colombia. These systems maintain
high levels of shade tree diversity and structural complexity,
which provide habitat for birds, pollinators, and other bene-
ficial species, while stabilizing microclimates essential for
coffee production under changing environmental conditions
[67, 70-75]. Similarly, studies from West Africa, particularly
Ghana and Cote d’Ivoire, reveal that cocoa and coffee agro-
forestry systems enhance ecosystem resilience, soil fertility,
and farmers’ income when compared to monoculture planta-
tions [57]. Ethiopian systems show parallel outcomes, with

Persistent issues of inequitable benefit sharing and

Socio-Economic Drivers/Impacts  References

Weak extension systems, credit

access, and land tenure insecurity. [45]

farmers benefiting from diversified production—such as
honey, fruits, and timber—and improved soil organic matter
through litter fall and root biomass from shade trees. However,
unlike Latin America and West Africa, Ethiopian systems
often rely on indigenous forest remnants and semi-managed
landscapes rather than highly commercialized or certified
systems. This highlights a unique intersection of traditional
ecological knowledge and conservation practices embedded
in local management approaches.

Globally, the sustainability of coffee agroforestry is in-
creasingly linked to certification schemes, climate adaptation
policies, and payment for ecosystem services (PES) initiatives.
While Latin American countries have advanced institutional
support for such mechanisms, Ethiopia still faces gaps in
policy integration, market access, and incentive-based con-
servation. Nevertheless, the Ethiopian context demonstrates
strong potential for scalable ecosystem-based adaptation
models that combine local knowledge, biodiversity conser-
vation, and livelihood improvement—contributing valuable
insights to the global discourse on sustainable coffee produc-
tion and agroforestry development [7, 2, 57, 67, 76-80].

Table 5. Comparative Insights Between Ethiopian and Global Agroforestry Systems.

Region Agroforestry Key Ecological and Socio-Economic Distinctive Features References
Focus Outcomes
Ethiopia (Africa) Coffee-based Biodiversity conservation, carbon Indigenous forest integration, [57, 67,
P agroforestry storage, improved livelihoods traditional management systems ~ 70-74]
Latin Ar_nenca (e_.g., Shade coffee High biodiversity, pollination services, Cert|f|cat|op programs, PES
Costa Rica, Mexico, - schemes, climate resilience [67, 74]
- systems stable yields
Colombia) focus
West Africa (e.g., Gha- Cocoa and cof- Soil fertility improvement, income Transition from monocultures, [57]

na, Cote d’Ivoire) fee agroforestry

3.6. Research Gaps

Despite the substantial body of evidence on the ecological
and socio-economic roles of coffee-based agroforestry sys-
tems in Ethiopia, several critical research gaps remain. Most
studies are short-term and site-specific, limiting understand-
ing of long-term ecosystem dynamics and the sustainability of
management interventions. There is a notable lack of longi-
tudinal monitoring on carbon sequestration, soil fertility dy-

diversification, reduced deforestation
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policy-supported restoration

namics, and biodiversity recovery, which are essential for
assessing the resilience and adaptability of agroforestry sys-
tems to climate variability and land-use change. Furthermore,
research on the genetic diversity and conservation of shade
tree species and traditional coffee varieties remains limited,
despite their importance for maintaining ecosystem functions
and supporting climate-resilient coffee production.
Socio-economic studies have primarily focused on house-
hold income and productivity, with insufficient integration of
gender, youth, and policy dimensions that shape participation
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and benefit-sharing in agroforestry systems. The role of in-
stitutional frameworks, market incentives, and land tenure
security in influencing adoption and management practices
has also been underexplored. Additionally, there is a need for
more interdisciplinary approaches that combine ecological,
economic, and social data to evaluate trade-offs and synergies
across ecosystem services. Addressing these gaps through
coordinated, multi-scale, and participatory research will be
crucial for developing evidence-based strategies that promote
sustainable coffee agroforestry systems and rural resilience in
Ethiopia.

4. Conclusion and Recommendations

Coffee-based agroforestry systems play a pivotal role in
enhancing biodiversity conservation, improving ecosystem
functions, and supporting sustainable livelihoods in Ethiopia.
As demonstrated by multiple studies, these systems provide
essential ecosystem services such as carbon sequestration, soil
fertility improvement, and microclimate regulation while of-

fering diversified income opportunities for smallholder farmers.

By integrating trees with crops and maintaining semi-natural
habitats, coffee agroforestry contributes significantly to land-
scape connectivity and ecological resilience in regions affected
by deforestation and land degradation. Moreover, the system
aligns with Ethiopia’s broader environmental and development
priorities, particularly those outlined under the Cli-
mate-Resilient Green Economy (CRGE) strategy and the Na-
tional Biodiversity Strategy and Action Plan.

To maximize these benefits, stronger policy integration and
institutional support are needed to mainstream coffee agro-
forestry within national climate, forestry, and rural develop-
ment frameworks. Promoting participatory management ap-
proaches can ensure that local communities—especially
women and youth—are actively involved in decision-making
and benefit-sharing processes. Shade-tree diversification
should also be prioritized to enhance ecosystem stability,
increase carbon storage, and support pollinator diversity.

Future research should focus on long-term ecological
monitoring, genetic diversity conservation, and the assess-
ment of carbon dynamics under different management re-
gimes. Additionally, studies examining adaptation pathways
and socio-economic trade-offs will be crucial for designing
climate-smart agroforestry interventions that balance produc-
tivity with sustainability. By advancing integrated research,
inclusive policies, and community-led management, coffee
agroforestry can continue to serve as a cornerstone for bio-
diversity conservation and livelihood resilience in Ethiopia
and beyond.

Abbreviations

PRISMA  Preferred Reporting Items for Systematic
Reviews and Meta-Analyses
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CRGE Climate-Resilient Green Economy
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