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A B S T R A C T

Ethiopia holds vast, ISO-compliant lowland bamboo reserves (Oxytenanthera abyssinica), yet this resource re
mains largely untapped beyond local consumption. This study synthesizes current evidence and field assessments 
to identify key systemic barriers in the lowland bamboo value chain. Our analysis confirms the sector is char
acterized by a rudimentary, fragmented chain, where commercialization is principally hindered by limited value 
addition, inadequate technical capacity, and severe policy gaps, particularly concerning forest tenure and uti
lization rights. Transitioning the sector from an unsustainable extractive economy to a productive, green in
dustrial economy requires securing community land-use rights, implementing targeted capacity-building and 
promoting strategic investment in engineered bamboo products.

1. Introduction

Bamboo plays a vital role in sustaining livelihoods across nations for 
at least half of the global population (FAO, 2020; Pan et al., 2025) This is 
critical, particularly for many rural people dependent on the resource, 
who often live in less developed and remote areas where other sources of 
income are limited (Abebe et al., 2021a; Yuen et al., 2017). Expanding 
nearly 50 % between 1990 and 2020, the global bamboo forest area now 
covers 35 million hectares (FAO, 2020), enhancing resource-based 
livelihoods.

Ethiopia is home to Africa’s largest bamboo forest, covering an 
estimated 1.47 million hectares, which accounts for approximately 67 % 
of the continent’s and 7 % of the world’s total bamboo forest areas (Zhao 
et al., 2018). The lowland bamboo (Oxytenanthera abyssinica (A.Rich.) 
Munro) and the highland bamboo (Oldeania alpina (K.Schum.) Staple
ton) are dominant species, indigenous to Ethiopia and confined to the 
sub-Saharan region. The lowland bamboo, found dominantly in the 
Benishangul Gumuz Regional State (BGRS) of western Ethiopia, con
stitutes 944,759 ha (69 %) of the country’s total bamboo cover (Anjulo 
et al., 2022). Despite this enormous resource, its socio-economic 

potential remains largely untapped, with its role extending little 
beyond daily consumption by local communities (Abebe et al., 2021a).

It has been assumed that using bamboo products derived from this 
unique dryland resource would help reduce pressure on dry forests and 
would serve as a substitute for wood products currently imported into 
the country (Boissière et al., 2020). Nevertheless, despite its economic 
and environmental promise, this unique bamboo resource has faced 
degradation before its immense potential beyond domestic consumption 
can be realized. Bamboo degradation is driven by anthropogenic pres
sures (agricultural expansion, land-use change, grazing and fire haz
ards), alongside ecological disturbances (wildfire, animal feeding, pest 
infestations and mass flowering (Abebe et al., 2021a, 2021b; Anjulo 
et al., 2022; Durai et al., 2018).

To reverse the unsustainability spiral and fully realize bamboo’s 
significant socio-ecological development potential, the Ethiopian gov
ernment established a comprehensive 10-year national bamboo strategy 
and action plan (2019–2030). This plan includes provisions for man
agement, utilization (EFCCCE and INBAR, 2020). However, despite the 
policy document's sound framework, its implementation has stalled, 
leaving the business-as-usual scenario in place, resource degradation to 

* Corresponding author.
E-mail addresses: shiferaw.abebe@bdu.edu.et, shiferaw1a@gmail.com (S. Abebe). 

Contents lists available at ScienceDirect

Advances in Bamboo Science

journal homepage: www.journals.elsevier.com/advances-in-bamboo-science

https://doi.org/10.1016/j.bamboo.2026.100231
Received 4 June 2025; Received in revised form 20 February 2026; Accepted 20 February 2026  

Advances in Bamboo Science 15 (2026) 100231 

Available online 23 February 2026 
2773-1391/© 2026 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license ( http://creativecommons.org/licenses/by- 
nc-nd/4.0/ ). 

https://orcid.org/0000-0002-1495-8880
https://orcid.org/0000-0002-1495-8880
https://orcid.org/0000-0002-3522-0420
https://orcid.org/0000-0002-3522-0420
https://orcid.org/0000-0002-5660-6461
https://orcid.org/0000-0002-5660-6461
mailto:shiferaw.abebe@bdu.edu.et
mailto:shiferaw1a@gmail.com
www.sciencedirect.com/science/journal/27731391
https://www.journals.elsevier.com/advances-in-bamboo-science
https://doi.org/10.1016/j.bamboo.2026.100231
https://doi.org/10.1016/j.bamboo.2026.100231
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bamboo.2026.100231&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


persist, and the full economic and socio-ecological potential unrealized. 
The objective of this study is to synthesize current evidence on the 
lowland bamboo value chain to identify key barriers preventing its 
economic development and propose targeted upgrading and sustainable 
management strategies.

2. Methodology

We employed an expert-led strategic synthesis to assess constraints 
and opportunities in the lowland bamboo value chain, aligning the 
analysis directly with policy imperatives. First, a systematic literature 
synthesis of peer-reviewed articles and technical reports (2000–2024) 
established the resource base, value chain structure and policy status of 
Ethiopian bamboo. Second, these findings were critically evaluated and 
substantiated by primary data collected via purposive sampling in the 
Benishangul-Gumuz Regional State (BGRS) between 2023 and 2024.

Key Informant Interviews (KIIs) were conducted with 13 senior of
ficials from the regional Agriculture, Trade and Environmental Protec
tion bureaus to address systemic issues, such as policy gaps, tenure 
security and forest management. Complementarily, Focus Group Dis
cussions (FGDs) with 55 local stakeholders, including harvesters, arti
sans and traders, captured field-level data on value chain dynamics, 
specifically culm pricing, technical skill gaps in product innovation and 
sustainable harvesting practices. This approach ensured that the iden
tified constraints and proposed strategies were grounded in both a 
robust evidence base and the in-depth, field-validated expert consensus 
necessary for direct policy influence.

3. Lowland bamboo utilization, marketing and development

3.1. Current value chain structure and economics

The lowland bamboo1 value chain in Ethiopia is largely informal, 
supply-driven and reliant on harvesting from natural bamboo forests 
(Fig. 1). The value chain analysis identified three primary dimensions 
within the Ethiopian lowland bamboo system: (i) the vertical dimension, 
tracing the supply-driven flow of raw culms from natural forests to final 
consumers via collectors and market centres; (ii) the horizontal 
dimension, comprising the relationships and activities among actors 
such as harvesters, small-scale firms and traders; and (iii) intensity, 
referring to the labour and capital required for specific functions. 
Notably, both price and intensity increased progressively at each stage 
of the vertical flow and across individual firms within the horizontal 
dimension.

The chain is initiated by harvesters who sell the raw culms at the 
forest gate for an average of 0.1 USD. The price rapidly escalates through 
village-level culm collectors (0.21 USD) and market centres in towns 
(0.35 USD). This significant price increase demonstrates that the local 
traders who handle unprocessed culm bundles capture a high marketing 
margin while adding the lowest value. The system exhibits externalised 
costs because harvesters operate informally, thereby making the finan
cial value of the standing culm zero. A market conduct issue compounds 
this structural inefficiency: The market structure tends toward an 
oligopoly, in which local traders and end-users have significantly greater 
bargaining power in price setting than harvesters. Harvesters and pro
ducers, therefore, receive a disproportionately low share of the final 
product’s value, leaving them with little financial incentive to manage 
resources sustainably.

The final product flow splits into direct sales via retailers or value 
addition by small-scale bamboo firms/craftsmen before reaching the 

consumers. However, this segment is constrained by poor diversification 
and a focus on traditional goods. The market exhibits a high concen
tration ratio for both unprocessed products (51 % for raw culms) and 
conventional products, such as baskets (79.12 %), tables (75.41 %) and 
chairs (71.61 %) (Table 1). Furthermore, products receive very low 
innovation (Fig. 2), and marketing is generally limited to the local level, 
except for raw culm exports to Sudan. Beyond formal markets, bamboo 
provides extensive, yet unquantified, subsistence benefits (e.g., furni
ture, tools, fuelwood, food) that are neither monetized nor officially 
documented, as supported by existing research.

3.2. Barriers to industrialization and development

Value chain studies (Boissière et al., 2020; Alemayehu and Hido, 
2023; Durai et al., 2018; Fayera et al., 2016; Kelbessa et al., 2000; 
Mekonnen et al., 2014) highlight critical impediments that hinder the 
lowland bamboo sector's contribution to Ethiopia's GDP. This situation 
underscores a significant disparity between the resource’s potential and 
its utilization, primarily driven by systemic and institutional failures.

3.2.1. Weak integration and market underdevelopment
The bamboo value chain is characterized by a distinct lack of vertical 

and horizontal integration, resulting in pronounced sectoral inefficiency 
(Durai et al., 2018; Fayera et al., 2016; Mekonnen et al., 2014). 
Consequently, bamboo markets remain underdeveloped, with weak 
linkages restricting trade primarily to local and national levels (Kindu 
and Mulatu, 2009). The sector is dominated by small-scale processors 
and intermediaries who often prioritize short-term profit margins over 
quality standards (Mekonnen et al., 2014). The lack of standardization 
in production parameters, such as material selection, processing tech
niques, harvest timing, and pricing, keeps production manual and 
traditional, thereby limiting the sector’s focus to the domestic market 
(Durai et al., 2018).

Policy gaps further exacerbate these structural issues. Although 
regulatory provisions allow the private sector to import processing 
machinery duty-free and offer general tax incentives (EFCCC and 
INBAR, 2020), the absence of targeted investment promotion for the 
bamboo sector remains a critical oversight (Durai et al., 2018). 
Furthermore, the absence of specific Harmonized System (HS) codes for 
bamboo products hampers the collection of precise trade data INBAR, 
2019). This classification gap also prevents exporters from officially 
differentiating their eco-friendly bamboo products from general timber 
in international trade statistics (Durai et al., 2018).

Despite these general constraints, a disparity exists between high
land and lowland sub-sectors. According to city-based highland bamboo 
firms operating in Addis Ababa, innovative product lines are gaining 
significant value in specific market niches (Kidane et al., 2024; Lin et al., 
2019; Mekonnen et al., 2014). Evidence of functional upgrading is 
visible in enterprises such as the Ethiopian Tourist Trade Enterprise 
(ETTE). In stark contrast, lowland bamboo products are severely limited 
in terms of product development. Overall, market prices are determined 
by a complex interaction of product quality, production and logistics 
costs, consumer preferences and distance from the resource base. Recent 
market surveys across market centers such as Assosa, Bambasi, and 
Gilgel Beles indicate a trend of rising prices per bamboo culm, driven by 
supply shortages.

3.2.2. Knowledge and skill gaps in bamboo management
Despite Ethiopia's large bamboo resource base, sustainable man

agement and value chain development face unique and multifaceted 
challenges (Boissière et al., 2020). A primary impediment is the wide
spread misunderstanding among forest managers, experts and the pub
lic, which often assumes that bamboo forests should be managed like 
conventional tree-dominated forests, prioritizing conservation and use 
prevention (Abebe et al., 2021a; Kelbessa et al., 2000). This viewpoint is 
exacerbated by the historical perception of bamboo as an inferior good, 

1 The botanical name of Ethiopia’s lowland bamboo is Oxytenanthera abys
sinica (A. Rich) Munro. Locally, the species is known as 'Shimel' in Amharic. 
Biologically, O. abyssinica is a tufted, sympodial bamboo characterized by a 
height of 3–10 m and a culm diameter ranging from 5 to 10 cm (UNIDO, 2009).
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which has led to its oversight in official forestry policies and develop
ment projects (Boissière et al., 2020).

The entire production-to-consumption chain suffers from significant 
knowledge and technical skills gaps, coupled with underdeveloped 
markets for raw, semi-processed and processed bamboo products 
(Boissière et al., 2020; Durai et al., 2018). Most problems hindering 
sustainable management are attributed to this pervasive knowledge gap, 
specifically regarding the multifaceted uses of bamboo, its optimal 
growth, management, harvesting, and utilization practices (Desalegn 
and Tadesse, 2015; Mulatu et al., 2016). While current resource man
agement relies on traditional/local ecological knowledge, primarily 
gained through experience, this system alone is insufficient to ensure 
sustainable bamboo resource management (Abebe et al., 2021a).

3.2.3. Policy and forest management gaps
Despite the existence of a national bamboo strategy and action plan 

(EFCCC and INBAR, 2020) aimed at sustainable transformation, imple
mentation failures have allowed 'business-as-usual' resource degrada
tion to persist. While the strategy seeks to expand bamboo coverage 
from 1.4 to 1.6 million ha and sustainably manage 200,000 ha of 
existing stands, progress is hindered by adverse land-use policies and a 
systemic undervaluation of lowland bamboo. Consequently, these 

forests are frequently converted to large-scale agriculture and lost to 
infrastructure development.

The policy enforcement is further hindered by the poor management 
of state-owned forests, which manifests as a “tragedy of the commons”: 
Resources are owned by the government but effectively protected by no 
one. Field observations and interview protocols confirm that this is 
directly linked to a lack of clarity regarding land-use rights, as most 
state-owned bamboo forests lack the formal management plans neces
sary for effective governance. Although the 2018 Forest Proclamation 
acknowledges community ownership and private-sector concessions, 
these provisions remain unimplemented due to the absence of detailed 
regulatory guidelines for the acquisition of such rights.

This regulatory vacuum fosters a widespread misconception among 
government agencies that bamboo should be conserved by prohibiting 
its use. Such a protectionist stance ignores the biological reality that 
bamboo is a fast-growing resource that requires regulated harvesting for 
healthy regeneration. A critical example is the regional ban on bamboo 
harvesting in the Benishangul-Gumuz Regional State. While intended to 
promote regeneration after flowering, the ban has inadvertently hin
dered the supply of mature culms from natural forests, undermining 
both conservation goals and commercial supply chains.

As demonstrated by successful global models, the sustainability of 
bamboo ecosystems is predicated on secure tenure and the recognition 
of local inhabitants not merely as users, but as legitimate guardians with 
both duties and rights (Ekawati et al., 2023; Huang et al., 2023). In the 
Ethiopian context, Participatory Forest Management (PFM) is uniquely 
positioned to implement the intensive, selective harvesting required to 
prevent bamboo forest congestion and senescence (Boissière et al., 
2019). This model is most effective when legally guaranteed rights 
create an incentive loop that links tenure security directly to forest 
vigour and rural well-being. Transitioning to a utilization-based con
servation, PFM model, is therefore essential to empower communities to 

Natural bamboo forests

Harvesters 

Village-level culm 
collectors

Market centers in 
towns

Retailers 

Small-scale bamboo firms 
(Craftsmen producing chairs, beds, 
tables, baskets, shelves, and other 
utensils)

Consumers 

Fig. 1. Lowland bamboo value chain (production–consumption) in Ethiopia. Source: adapted from Fayera et al#, 2016; Mekonnen et al#, 2014. Arrows indicate the 
vertical, supply-driven flow of products and the progressive accumulation of market price and labour intensity from the resource base to the consumer.

Table 1 
Concentration of local (traditional) products produced from bamboo.

Bamboo product Market concentration (%)

Mats 64.15
Table 75.41
Chairs 71.61
Beehive 74.12
Baskets 79.12

Source: Field survey (2024)
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provide the stewardship necessary to sustain the bamboo while ensuring 
a climate-resilient supply for the market.

3.3. Technical viability and opportunity for upgrading

The limited trade volume of processed bamboo products compared to 
raw culms highlights the sector’s lack of competitiveness (Mekonnen 
et al., 2014). Conversely, there is enormous potential for innovation to 
upgrade and scale up the local industry. Establishing a robust processing 
sector would not only generate employment but also incentivize sus
tainable resource management (Boissière et al., 2020). Existing exam
ples of product upgrading in various study areas include diversifying 
from traditional bamboo use, such as making grain stores, baskets, 
chairs and tables, to modern products, such as curtains, sandal sticks, 
briquettes and matchsticks (Durai et al., 2018).

Despite the primary utilization of the ample bamboo resource within 
subsistence and traditional local value chains, there remains a sub
stantial opportunity for industrial upgrading (Table 2). Research in
dicates that the culm strength and fibre characteristics of lowland 
bamboo are well-suited for a diverse array of industrial applications. 
These include panel manufacturing (particleboard, MDF, plywood, 
laminated lumber), pulp and paper production and the reinforcement of 
composite building materials (Chaudhary et al., 2024; Maviton et al., 
2022; Wang et al., 2019; Yu et al., 2023). Critically, the material adheres 
to ISO standards for bamboo laminated lumber and plyboard, often 
exhibiting comparable or superior product quality compared to the 
widely utilized Moso bamboo (Phyllostachys pubescens (Carrière) J. 
Houz.) (Wang et al. 2019).

4. Conclusion and action plan

Ethiopia possesses an enormous, yet largely untapped, lowland 
bamboo resource. Despite the material's suitability for high-quality in
dustrial products, which often meet or exceed ISO standards, this 
abundance is primarily confined to local subsistence consumption and is 

increasingly susceptible to degradation. The primary constraints hin
dering industrialization and sustainable utilization are systemic and 
interlinked: weak value chain integration, limited innovation and in
vestment, inadequate marketing, knowledge and skill gap, unsustain
able forest management, and critical policy and governance gaps. To 
transform this undervalued resource into a potent engine for socio- 
economic development and environmental sustainability, urgent and 
concerted action across several strategic pillars is required.

4.1. Crucial actions for sustainable transformation

The imperative to safeguard Ethiopia’s lowland bamboo forests 
while maximizing their utilization requires a multi-pronged approach. 
The first is a need for sustainable resource management. Local ecological 
knowledge needs to be integrated with scientific silvicultural systems to 

Fig. 2. Lowland bamboo products: (A) raw bamboo culm and (B) traditional beehives market at Assosa, the capital of Benishangul-Gumuz National Regional State; 
and (C) Raw bamboo culms transported to Sudan.
Photo credits: Shiferaw Abebe

Table 2 
Potential and prioritized products for product upgrading in the value chain of 
lowland bamboo.

Bamboo sub-sector Rank

Industry*a 1
Energy 2
Bamboo pole 3
Furniture 4
Construction 5
Mat (improved quality) 6
Basketry (improved quality with high market demand) 7

Adapted from Wang et al. (2019)
a Based on quality measuring criteria such as modulus of rupture (MoR), 

modulus of elasticity (MoE), density, and thickness of swelling of lowland 
bamboo products tested by the research, lowland bamboo products fit ISO 
standard and are often higher qualities than the commonly used bamboo, Phyl
lostachys pubescenece, for Bamboo laminated lumber and Bamboo ply board. 
MDF boards made from lowland bamboo are within the range of boards made in 
China (Wang et al., 2019).
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maximize economic yield. This fundamental shift is necessary to over
come the limitations of traditional, experience-based methods and 
ensure long-term ecosystem health.

In the field of policy reform and tenure formalization, there is a need 
to prioritize the development of regulatory guidelines to operationalize 
the 2018 Forest Proclamation, allowing for the formal transfer of man
agement and harvesting rights to local communities. Securing land-use 
rights transforms local inhabitants from passive users into legitimate 
guardians of the resource. This tenure security provides the necessary 
incentive for the labour-intensive, selective harvesting essential for 
forest vigour, thereby ensuring resource sustainability and equitable 
benefit sharing.

Thirdly, human capital and innovation need to be developed. This 
will involve addressing critical knowledge and skill gaps through tech
nology transfer, continuous stakeholder training and the systematic 
integration of bamboo management into educational curricula. This 
must be supported by a shift from the current informal, resource- 
draining model to an organized industrial sector that fosters innova
tion at every level.

Finally, there is a need to upgrade value chains and for industrial 
development. Market governance needs to transition toward a hierar
chical structure with high vertical and horizontal integration. This re
quires planned investment in modern enterprises focused on high-value 
industrial materials such as plywood, laminated lumber and pulp.
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