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Keywords: Bamboo is a fast-growing, renewable forest resource with the potential to address interconnected social, eco-

Bamboo nomic and environmental challenges in Sub-Saharan Africa (SSA). Despite this promise, the bamboo sector re-

:Bséamable livelihoods mains underdeveloped, and its contributions to sustainable livelihoods and the UN Sustainable Development
S

Goals (SDGs) are not fully realised. This review systematically synthesises evidence on how bamboo enhances
rural livelihoods in the five SSA countries with the most significant bamboo resources and sector activity:
Ethiopia, Ghana, Nigeria, Tanzania and Uganda. Examining peer-reviewed articles, technical reports, and case
studies from 2014 to 2026, I identify four promising bamboo value chains: (1) sustainable energy (charcoal and
briquettes) advancing SDG 7 (Affordable and Clean Energy); (2) construction and engineered materials sup-
porting SDG 11 (Sustainable Cities and Communities); (3) furniture and handicrafts fostering SDG 1 (No Poverty)
and SDG 5 (Gender Equality); and (4) edible shoots contributing to SDG 2 (Zero Hunger). My comparative
analysis reveals distinct national trajectories: Ethiopia possesses vast latent potential constrained by infra-
structure deficits; Nigeria demonstrates market-driven construction sector disruption but lacks coherent gover-
nance; Tanzania leverages indigenous knowledge for diversified rural livelihoods; and Ghana and Uganda
exemplify policy-led value addition where institutional coherence compensates for modest resource endow-
ments. Cross-cutting barriers, fragmented policies, weak processing infrastructure, limited technical capacity and
insecure land tenure impede sectoral advancement across all five nations. To overcome these challenges, I
propose a "Bamboo-livelihoods nexus" approach emphasizing differentiated, context-specific interventions:
Infrastructure investment in Ethiopia, pro-poor value chain formalization in Nigeria, scaling of Ghana's balanced
model, and technology transfer in Tanzania and Uganda. My findings underscore that bamboo’s ultimate
contribution to the 2030 agenda depends less on hectares of standing stock than on the coherence of institutions,
policies, and the value chains constructed around it.

Value chains
Sub-Saharan Africa

1. Introduction

Sub-Saharan Africa (SSA) stands at a critical developmental cross-
roads, facing a triad of persistent and interconnected crises: Deepening
poverty and livelihood insecurity, rampant environmental degradation,
and heightened vulnerability to climate change (Baptista et al., 2022).
Despite decades of intervention, millions of households across the region
remain trapped in a cycle of economic hardship, heavily reliant on the
unsustainable extraction of natural resources for survival. This reliance
is particularly evident in the energy sector, where more than 60% of the
rural population depends on wood fuel for cooking and heating, making
it one of the primary drivers of the region's alarming deforestation rate
of 3.9 million hectares per year (Mekonnen et al., 2014; Partey et al.,
2017). For a significant portion of the region's expanding rural
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population, charcoal and fuelwood are the major fuel choices due to
their low cost and easy availability compared to other energy options
(Derebe et al., 2025; Rose et al., 2022). A major obstacle to socioeco-
nomic progress, industrial growth and quality of life in Sub-Saharan
Africa (SSA) is the region's persistent electricity instability, charac-
terised by frequent outages, voltage swings and an unreliable supply
(Avordeh et al., 2024). These power disruptions have a profoundly
destabilising effect on communities (Agoundedemba et al., 2023).
Agricultural expansion, logging and wood-fuel demand are driving sig-
nificant deforestation in the region, where a growing rural population’s
reliance on affordable but unsustainable charcoal production is accel-
erating forest loss (Lunku et al., 2025). Consequently, this heavy reli-
ance encourages unsustainable harvesting methods and accelerates
deforestation, which in turn exacerbates soil erosion, biodiversity loss
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and watershed disruption. This undermines the agricultural productivity
upon which most livelihoods depend, creating poverty and environ-
mental decline (Wassie, 2020). Furthermore, SSA’s development chal-
lenges are further caused by rapid population growth, pervasive
unemployment, food insecurity and rising climate-related risks (Aduloju
and Adedoyin, 2024; Wanjohi, 2025).

Identifying sustainable, pro-poor and climate-resilient economic
pathways is therefore essential. Bamboo is increasingly recognised as a
strategic resource capable of addressing intertwined socio-economic and
environmental challenges (Dutta et al., 2025). Bamboo-based in-
terventions can address multiple drivers simultaneously: Providing
alternative fuel sources reduces charcoal-driven deforestation; agrofor-
estry systems integrate with agriculture to reduce pressure for land
conversion; and value-added processing creates economic incentives for
forest conservation (FAO and INBAR, 2018; Solomon et al., 2021). With
over 1600 species globally, bamboo is distinguished by its exceptional
growth rate (up to 25 cm per day in some species), high
strength-to-weight ratio and ability to regenerate from its rhizome sys-
tem after harvesting, making it a highly renewable resource (Bahru and
Ding, 2021; Nfornkah et al., 2023). Native species, primarily from the
genera Oxytenanthera and Oldeania, and introduced species such as
Dendrocalamus asper (Schult. & Schult.f.) Backer and Bambusa vulgaris
Schrad. ex J.C.Wendl., thrive across diverse ecological zones on the
continent. Bamboo has unique characteristics, including extremely fast
growth (some species can grow up to 1 m per day), high tensile strength,
ability to regenerate after harvesting and an extensive rhizome root
system that binds soil, making it an ideal candidate for sustainable
resource management (Mustafa et al., 2021; Solomon et al., 2021).

Conventional development pathways often pose a trade-off between
economic growth and environmental sustainability (Marsiglio and
Privileggi, 2021; Moyer and Bohl, 2019). In this context, the pursuit of
bio-based economies that leverage native, fast-growing resources is
imperative (Lange, 2021). The concept of "sustainable livelihoods"
provides a holistic lens for this analysis, focusing on the capabilities,
assets and activities required for a means of living that can be main-
tained or enhanced without undermining the natural resource base
(Tambe, 2022).

In this context of urgent need for sustainable and inclusive devel-
opment pathways, bamboo emerges as a remarkably promising yet
critically underexploited resource (Dutta et al., 2025; Sapovadia, 2025).
While Asia has built a multi-billion-dollar industry around bamboo,
leveraging it for everything from construction and textiles to energy and
high-value consumer goods, the potential of this resource in SSA remains
largely latent (Dlamini et al., 2022; Kumar et al., 2026). The continent is
home to approximately 3 million hectares of native and exotic bamboo,
a fast-growing, resilient grass with unparalleled regenerative properties
and a wide array of commercial applications (Solomon et al., 2021).
While this represents a substantial natural asset, it is concentrated in
specific ecological zones and is not uniformly distributed across the
continent. By comparison, the annual rate of net forest loss in these
countries varies significantly, from an estimated 0.8-1.8% per year
(FAO, 2021; Yalew, 2015), underscoring both the urgency and the op-
portunity for bamboo-based landscape restoration and livelihood
diversification. Its characteristics include rapid maturation (harvestable
in 3-5 years), high tensile strength, exceptional positioning it as an ideal
candidate for re-greening landscapes, mitigating climate change, and
generating sustainable economic activities (Button et al., 2022).

Bamboo-based sustainable livelihoods are increasingly recognized
for their potential to support economic development, environmental
sustainability and social well-being (Kumar et al., 2026). Bamboo has
rapid growth, versatility and an ability to thrive in diverse climates
making it an ideal resource for sustainable development. It provides a
wide range of products and services that can enhance livelihoods,
particularly in rural and less-developed regions. Bamboo directly aug-
ments all five forms of livelihood capital: Natural (soil conservation,
carbon sequestration), human (skills development), social (cooperative
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formation), physical (affordable housing) and financial (diverse income
streams) (Alamerew et al., 2024).

However, a significant gap exists between this inherent potential and
its tangible realisation in improving livelihoods (Sati, 2025; Wakweya,
2023). While numerous pilot projects and isolated case studies on
bamboo exist across SSA, the knowledge is dispersed and has not been
systematically synthesised (Sawarkar et al., 2023). Bamboo value chains
are often informal, fragmented and characterised by limited technical
capacity in sustainable harvesting, processing and product development
(Alemayehu and Hido, 2023). There is a lack of a systematic synthesis
across SSA value chains that clearly maps viable value chains (e.g., en-
ergy, construction, agroforestry), assesses their socio-economic impacts
and identifies the specific constraints and success factors across different
national contexts. Therefore, this review systematically synthesizes the
capacity of bamboo to enhance rural livelihoods, focusing on the five
SSA nations with the highest demonstrated potential: Ethiopia, Ghana,
Nigeria, Tanzania and Uganda.

2. Methodology

This study employed a systematic literature review methodology to
synthesize existing evidence on the potential of bamboo to enhance
sustainable livelihoods in Sub-Saharan Africa (SSA). The review was
guided by the following core research question: How can bamboo
improve rural livelihoods in SSA, and what are the key barriers and
enablers across different national contexts? The process followed a
structured protocol of identification, screening, eligibility assessment
and synthesis (Fig. 1).

2.1. Search strategy

A comprehensive search for relevant literature was conducted from
the electronic databases Scopus, Web of Science and Google Scholar. The
search utilized Boolean operators with the following core keyword
combinations: "bamboo" AND ("livelihood" OR "income" OR 'value
chain" OR "socio economic") AND ("Ethiopia" OR "Ghana" OR "Nigeria"
OR "Tanzania" OR "Uganda" OR "Sub-Saharan Africa"). The search was
limited to publications from the year 2014 onward to capture contem-
porary sector developments. To minimize publication bias, the grey
literature was also searched through the online repositories of key in-
ternational organizations.

2.2. Eligibility criteria (inclusion and exclusion)

Studies identified through the search were screened for eligibility
based on pre-defined criteria (Table 1).

2.3. Study selection and data extraction

The selection process adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Search
results were imported into Endnote, a reference manager, and duplicates
were removed. Titles and abstracts were screened against the eligibility
criteria by the primary author. The full texts of potentially relevant
studies were then retrieved and assessed in detail. A standardized data
extraction form was used to collect information from each included
study on: (1) author(s) and year; (2) geographic focus; (3) primary
bamboo value chain examined; (4) key findings related to livelihoods;
and (5) identified barriers/enablers.

2.4. Data synthesis and analysis

A total of 1093 records were identified from Scopus, Web of Science,
Google Scholar and grey literature sources (INBAR, FAO, national
forestry agencies). After removing 204 duplicates, 889 records were
screened by title and abstract. Of these, 612 were excluded as they did
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Fig. 1. Included and excluded studies.

not address bamboo-livelihood linkages or fell outside the five focus
countries. The remaining 277 full-text reports were sought; 63 could not
be retrieved (abstract-only records or inaccessible subscription articles
despite institutional and interlibrary loan access). The remaining 214
full-text reports were assessed for eligibility. A further 111 were
excluded for reasons including lack of direct livelihood outcomes (62),
wrong country focus (39), duplicate findings (25), non-English language
(5) or publication before 2014 (18). Consequently, 65 studies were
included in the final thematic synthesis. Extracted data were analysed
inductively to identify recurring themes, patterns and contradictions
related to livelihood impacts and sector development challenges across
the five countries. Findings were organized narratively and presented
using comparative tables to illustrate convergences and divergences in
national contexts.

3. Result and discussion
3.1. Country profiles: bamboo resources and sector status

Sub-Saharan Africa is home to approximately 674 million hectares of
forest, representing about 18% of the global forest area (Pekkarinen,
2025). Within this vast forest resource, bamboo occupies an estimated
over 3 million hectares, accounting for less than 0.5% of the region's
total forest cover. However, the distribution of bamboo is highly uneven
across the continent. For instance, within the specified Sub-Saharan
African countries, Ethiopia, Ghana, Nigeria, Tanzania and Uganda,
bamboo covers 2.7 million hectares (Piazza et al., 2007).

Analysis of bamboo endowments across the five Sub-Saharan African
nations reveals that total hectare coverage is a poor predictor of im-
mediate socioeconomic impact; rather, resource accessibility and spe-
cies characteristics dictate divergent developmental trajectories.
Ethiopia's vast 1.4 million hectares of native Oldeania alpina (K.Schum.)
Stapleton (syn. Yushania alpina (K.Schum.) W.C.Lin) and Oxytenanthera
abyssinica (A.Rich.) Munro (Mulatu et al., 2026), constitutes Africa's
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Table 1
Inclusion and exclusion criteria.
Criterion Inclusion Exclusion
Publication 2014 - 2026. Published before 2014.
Date
Geographic Explicit focus on Ethiopia, Studies focused on bamboo in
Focus Ghana, Nigeria, Tanzania or other regions without relevant
Uganda. comparative data for the focus
countries.
Topic & Direct discussion of bamboo has  Studies focusing solely on
Content socio-economic impact, value silvicultural, pure botany or
chains, livelihood outcomes, chemical properties without a
policy or markets. livelihood linkage.
Document Peer-reviewed journal articles, Brief news articles, blog posts,
Type academic theses, official promotional brochures without
technical reports and credible empirical data or clear
case studies. methodology.
Language English. Publications in languages other
than English.
Access Any article (whether open Any record available only as an

access or subscription-based)
for which we could obtain the
full text regardless of how

abstract, because critical data or
findings could not be reliably
ascertained.

access was acquired research
gate or author request

largest reserve and provides the critical mass necessary for an
industrial-scale, export-oriented manufacturing strategy. However, the
remote, highland geography of these native stands creates a significant
logistical barrier, rendering much of this resource latent capital rather
than active income. In stark contrast, Nigeria's 800,000 to over 1 million
hectares of the exotic, naturalized Bambusa vulgaris. The prevalence of
B. vulgaris across Nigeria, Ghana and Uganda (Adu-Poku et al., 2023;
Rosulu et al., 2020) creates a low-barrier-to-entry livelihood corridor.
This species' rapid growth, ease of propagation and hollow-stemmed
workability lower the technical and capital requirements for small-
holder farmers and artisans. This explains why Uganda's relatively tiny
55,000 ha plantation sector can support a vibrant network of craft co-
operatives and toothpick factories, while Ethiopia's massive 1.4 million
ha reserve remains disproportionately underutilised for direct rural in-
come. Therefore, policies aimed at maximizing socioeconomic returns
must be calibrated to species biology: Ethiopia requires investment in
mechanized extraction and centralized carbonization hubs, whereas
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Nigeria and Uganda benefit most from distributed micro-enterprise
support and craft design innovation.

The socioeconomic potential of bamboo across Ethiopia, Ghana,
Nigeria, Tanzania and Uganda diverges sharply along two axes: energy
security versus construction substitution, and rural livelihood diversi-
fication versus urban affordability. Ethiopia stands as a clear outlier with
robust, quantified evidence: It is estimated to have more than 1.4 million
hectares of bamboo forest (Alemayehu and Hido, 2023). The Ethiopia’s
bamboo is considered as a unique biomass energy powerhouse. Ac-
cording to the International Bamboo and Rattan Organization (INBAR),
Ethiopia consumes approximately 116 million cubic meters of wood fuel
annually to meet demand for 4 million tonnes of charcoal, a figure
projected to rise to 142 million cubic meters by 2033. This provides
empirical validation for the potential significant socioeconomic role of
bamboo, demonstrating its capacity to function as a substantive sec-
ondary income source within integrated rural livelihood strategies
(INBAR, 2024). The unsustainable extraction of wood fuel drives
deforestation and soil erosion, yet Ethiopia's vast bamboo reserves,
comprising roughly two-thirds of Africa's total bamboo cover offer a
direct substitute. INBAR and the Ethiopian Clean Cooking Alliance are
actively developing a national clean cooking roadmap (2025-2030) that
prioritizes bamboo charcoal as a renewable alternative, creating po-
tential employment across harvesting, carbonization and distribution
value chains (Fig. 2).

Conversely, Nigeria's 800,000 ha of Bambusa vulgaris represents a
fundamentally different socioeconomic opportunity centred on afford-
able housing and urban construction. With an estimated housing deficit
exceeding 22 million units and building material costs having more than
doubled, with iron rods now costing between N10,000 and N 30,000 per
piece, Nigerian engineers and policy makers are actively promoting
bamboo as a structural alternative (Guardian, 2025; Vanguard, 2024).
Unlike Ethiopia's energy-focused model, Nigeria's bamboo economy
generates immediate liquidity for smallholder farmers and aggregators
who can harvest and sell poles directly to urban construction markets
within short timeframes. Tanzania's 127,000 ha in the Southern High-
lands offers yet another model: research published in the Tanzania
Journal of Agricultural Sciences reveals that local communities utilize
bamboo not only for construction and furniture but also for food and
beverages (bamboo juice and ulanzi wine), basketry and medicine, with
indigenous knowledge accounting for 42% of product innovation
(Lyimo et al., 2024). Ghana and Uganda, despite smaller resource bases
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Fig. 2. Bamboo cover 2014 — 2026 in the five selected countries.
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(400,000 ha and 55,000 ha respectively), exhibit policy-enabled growth
trajectories that maximize value per hectare. Ghana's National Bamboo
and Rattan Development Programme, combined with its established
wood-furniture export infrastructure, positions it for premium furniture
and industrial product manufacturing, with market projections indi-
cating steady growth through 2031. The government's capacity-building
programmes and market access initiatives specifically target
artisanal-to-industrial scaling, leveraging Ghana's mature timber-sector
workforce (Singh, 2025). Uganda's 55,000 ha of Bambusa vulgaris,
concentrated in accessible districts like Mukono near Kampala, reflects a
plantation-led commercialization strategy rather than dependence on
remote natural forests. Makerere University research documents that
Ugandan farmers primarily access bamboo through NGO-donated
seedlings, using it initially for homestead fencing before progressing
to value-added products like toothpicks, crafts, and construction mate-
rials processed at facilities such as the Bamboo Uganda plant in Mukono.
This farm-integrated model, while smallest in total area, generates the
highest income density per hectare through proximity to urban markets
and targeted processing. In summary, Ethiopia dominates in latent en-
ergy potential, Nigeria in construction-sector disruption, Tanzania in
diversified rural livelihoods, and Ghana and Uganda in policy-driven
value addition each pathway reflecting distinct intersections of species
availability, market proximity, and institutional support (Fig. 3).

3.2. Bamboo for livelihood-potential in SSA countries

3.2.1. Bamboo as a sustainable energy source

The conversion of bamboo biomass into charcoal and briquettes
represents one of the most immediate pathways for the crop to
contribute to both environmental remediation and livelihood enhance-
ment in Sub-Saharan Africa (Lin et al., 2019; Yalew, 2022). The tech-
nical foundation is well-substantiated: Bamboo charcoal produced in
improved kilns achieves conversion efficiencies of 25-30%, and when
compacted into briquettes, delivers a calorific value of ~28 MJ/kg,
surpassing traditional wood charcoal with significantly reduced partic-
ulate emissions and longer burn duration (Getahun et al., 2024; Taze-
bew et al., 2023). However, a comparative analysis of Ethiopia, Ghana,
Nigeria, Tanzania and Uganda reveals that technical viability is a
necessary but wholly insufficient condition for sectoral success. The
translation of this bioenergy potential into measurable livelihood gains
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is mediated by three interlocking variables: Feedstock accessibility,
value chain governance and policy coherence, whose specific configu-
rations explain the divergent national trajectories observed across the
region. Development and agroforestry stakeholders, including the In-
ternational Network for Bamboo and Rattan (INBAR), argue that
bamboo has rapid growth and high biomass yield, which could reduce
deforestation, generate green jobs and supply renewable energy (Daza
Montano and van Dam, 2021). However, this techno-optimistic narra-
tive depends on critical, context-specific analysis. Rather than offering
automatic benefits, the success of bamboo success hinges on addressing
challenges related to species selection, land tenure, market dynamics
and technological access factors that are often understated in the
advocacy literature (Alamerew et al., 2024).

Bamboo charcoal and briquettes provide a sustainable alternative to
traditional wood charcoal, helping to address deforestation and improve
indoor air quality. The technology is simple, scalable and suitable for
community-level enterprises. Case studies from Ethiopia and Ghana
show improved fuel efficiency and income generation for producer
groups (Ndegwa et al., 2020; Tazebew et al., 2023). The production of
bamboo charcoal and briquettes represents one of the most immediate
and scalable opportunities for bamboo to contribute to sustainable
livelihoods and environmental remediation in SSA (Yalew, 2022). This
value chain directly addresses two critical regional crises: Rampant
deforestation driven by wood fuel demand and the public health burden
of indoor air pollution from traditional solid fuels. Bamboo charcoal is
produced through the pyrolysis of bamboo biomass in kilns, a technol-
ogy readily transferable to rural communities (Okimiji, 2024).
Compared to traditional earth-mound kilns for wood charcoal, modern
retort or drum kilns designed for bamboo can achieve higher conversion
efficiencies (25-30% by weight) and significantly reduce harmful
emissions during production (Tazebew et al., 2023). The resulting
charcoal can be compacted with a binder (such as cassava or maize
starch) into uniform briquettes. These briquettes offer superior burning
characteristics to both wood charcoal and raw bamboo charcoal,
including higher calorific value (~28 MJ/kg compared to ~25 MJ/kg
for wood charcoal), longer burn time, lower smoke emission and
consistent quality (Gitau et al., 2019).

Ethiopia presents the paradigmatic case of policy-led latency. The
nation possesses Africa's largest bamboo reserve (~1.4 million ha), a
dedicated Bamboo Directorate, an interim FSC National Standard for
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Fig. 3. Bamboo sector profile in the five selected countries.
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certification, and a National Clean Cooking Roadmap (2025-2030) that
explicitly integrates bamboo charcoal as a sustainable biomass alterna-
tive (INBAR, 2024; UNDO, 2025). Pilot initiatives such as the
GIZ-supported Africa Bamboo and Renewable Energy Development
(ABRDE) project have demonstrated that community-based enterprises
can increase group incomes by over 40% while producing fuel that
outperforms conventional wood charcoal (Waudo et al., 2023). Yet,
despite this robust institutional architecture, widespread adoption re-
mains elusive. The critical bottleneck is feedstock accessibility. Ethio-
pia's dominant native species (Oldeania alpina and Oxytenanthera
abyssinica) are concentrated in remote highland regions (Assosa,
Benshangul-Gumuz) where the rural feeder road infrastructure is
severely deficient. This spatial disconnect between resource location
and major consumption centres renders Ethiopia's vast bamboo latent
capital technically available but economically inaccessible. The policy
framework is world-class; the logistics are not.

Ghana occupies a balanced middle ground that yields the most
consistent, albeit geographically localised, livelihood returns from
bamboo bioenergy. The Bamboo and Rattan Development Programme
(BARADEP) has facilitated community-based briquette production in
deforestation-prone regions such as Ashanti, with documented house-
hold cost savings and competitive market performance (Agyeman et al.,
2020). Ghana's resource base (~400,000 ha of mixed B. vulgaris and
O. abyssinica) is modest compared to Ethiopia and Nigeria, but this
limitation is offset by stronger institutional support for value chain co-
ordination and a policy environment sufficiently coherent to enable
replication of successful models. Ghana's configuration of adequate
feedstock, appropriate technology dissemination through development
partners and moderate policy support suggests that balanced, coordi-
nated investment across all three variables yields higher marginal
returns than excellence in any single dimension. Studies such as
Acheampong et al. (2021) and Nalule and Acheampong (2021) in Ghana
have reported that while bamboo cultivation can provide income for
rural smallholders, the most profitable segments of the bamboo value
chain involve producing bamboo briquettes (which requires costly ma-
chinery) and marketing them (which requires urban market access).
These segments are often captured by urban-based entrepreneurs who
can afford the necessary equipment. This creates a "livelihood paradox":
The rural poor, who supply the raw labour and material, may see min-
imal income gains, potentially replicating the very exploitative patterns
found in the traditional wood charcoal sector. In Nigeria, where
informal charcoal production is a major source of livelihood for millions,
formalising the bamboo sector without deliberate pro-poor policies
could marginalise existing producers. Consequently, the argument for
sustainable livelihoods must extend beyond mere job creation to criti-
cally analyse value chain governance, access to capital and the distri-
bution of profits, issues that are frequently side-lined in high-level policy
reports advocating for bamboo.

A further challenge is that much of the literature treats the potential
of bamboo as a crop separately from the realities of land tenure and
cultural contexts. This is especially important in Uganda and Ethiopia,
where customary land rights are prevalent and often insecure.
Clifton-Brown et al. (2023) and He et al. (2022) emphasise that peren-
nial biomass projects require secure, long-term land access. Establishing
bamboo plantations for charcoal on land subject to competing claims or
communal ownership, as seen in rural Uganda, can spark social conflicts
and threaten local livelihoods the very issue these initiatives seek to
resolve. In Ethiopia, bamboo’s longstanding image as a “poor man’s
timber” or a weed may also be discouraging its expansion as a com-
mercial energy source (Zelalem et al., 2019). Bamboo can be used to
produce charcoal and briquettes, providing an alternative to traditional
wood fuels that contribute to deforestation and environmental degra-
dation. This is particularly relevant in countries like Ghana, where
charcoal production is a major driver of deforestation (Partey et al.,
2017).

A significant body of literature uncritically promotes bamboo as an
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inherently sustainable feedstock for charcoal and briquettes, framing it
primarily as a fast-growing carbon sink that alleviates pressure on native
forests (Embaye, 2000; Lathwal et al., 2024). While this narrative is
compelling, it risks oversimplification by neglecting the crucial role of
species selection, management practices and local ecological context. As
argued by Alemayehu and Hido (2023), the designation of bamboo as
"sustainable" is not automatic; certain monopodial, running species can
become invasive, outcompeting indigenous vegetation and reducing
biodiversity, thereby undermining the very ecological resilience it is
purported to support. Furthermore, the localised sustainability of a
bamboo stand says little about the energy efficiency and emissions
profile of the conversion technology. If harvested bamboo is carbonized
in traditional earth mounds, which have low thermal efficiency and high
emissions of methane and particulate matter, the net environmental
benefit is severely compromised (Tripathi et al., 2024). Therefore, to
attribute sustainability to the plant itself, rather than to the integrated
socio-ecological system of species, management and technology, is a
theoretical misstep that could lead to poorly designed interventions with
unintended negative consequences.

Proponents of bamboo energy enterprises often highlight its poten-
tial to create pro-poor livelihood opportunities across the value chain,
from cultivation and harvest to processing and marketing. However, this
optimistic view frequently glosses over the significant structural barriers
that can prevent local communities from capturing meaningful eco-
nomic benefits. As critiqued by Mwampamba et al. (2013), in the
context of general biomass energy, the transition from informal, sub-
sistence charcoal production to a formalized, quality-controlled
briquette enterprise requires substantial capital investment in process-
ing machinery, which often places ownership and the lion's share of
profits in the hands of urban entrepreneurs, not rural smallholders. This
creates a "livelihood paradox" where the rural poor, who supply the raw
labour and material, remain in a precarious economic position, poten-
tially replicating existing exploitative patterns within the biomass trade.
The success of bamboo charcoal and briquettes as a true livelihood
enhancer is thus contingent not only on the resource's availability, but
also on the development of inclusive business models, access to micro-
finance and supportive policies that deliberately prioritize
benefit-sharing with local communities, factors that are often under-
emphasized in the techno-centric literature.

A central tenet of the argument for bamboo-based energy is its
scalability and potential to compete with, and eventually displace,
conventional wood charcoal, a sector often decried as unsustainable
(Iroegbu and Ray, 2021). While the theoretical potential is vast, this
perspective can be challenged on the grounds of economic viability and
consumer preference. As shown by work in Ghana and Ethiopia, the
price point of professionally-produced bamboo briquettes is often higher
than that of traditional charcoal, making them unaffordable for the
low-income households that constitute the primary market (Alemzero
et al., 2021). This price disparity is not merely a temporary market in-
efficiency but is rooted in the nascent and capital-intensive nature of the
bamboo processing industry. Moreover, cultural and culinary prefer-
ences for the specific burning characteristics and flavour imparted by
traditional wood charcoal present a significant, non-economic barrier to
adoption that technical reports frequently underestimate (Sharma et al.,
2015). Consequently, to assume a straightforward, linear path to scal-
ability ignores the entrenched socio-economic dynamics of the energy
market. A more nuanced argument would posit that bamboo briquettes
are likely to remain a niche or complementary product for the foresee-
able future, serving middle-class urbanites or specific institutional cli-
ents, rather than achieving the widespread displacement of
conventional charcoal that many advocates envision.

The policy implications are differentiated and actionable. Ethiopia
must prioritize rural infrastructure investment, specifically feeder roads
connecting highland bamboo stands to processing hubs, to unlock its
latent feedstock potential. Nigeria requires deliberate pro-poor policies,
including support for cooperative ownership of briquetting machinery
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and formalization of value chain governance, to ensure that market
proximity translates into equitable livelihood benefits. Ghana's balanced
model offers a replicable template, suggesting that moderate, coordi-
nated investments across accessibility, technology and policy yield the
highest marginal returns. Tanzania and Uganda would benefit most
from targeted technology transfer programs focused on affordable,

Table 2
Bamboo contribution to natural capital.

Country Contribution to the natural capital Key citations

Ethiopia Bamboo offers significant environmental
benefits by rapidly sequestering carbon to
mitigate climate change, while its
extensive root system prevents soil erosion
and rehabilitates degraded land,
protecting watersheds and regulating
water cycles. Additionally, it supports
biodiversity by providing unique habitat
and food sources for endemic wildlife.
Ghana Combating deforestation and
desertification: Acts as a green barrier in
northern savannas, restoring cover and
reducing wind erosion.

Sustainable biomass energy: Provides a
fast-growing alternative to timber for
charcoal, reducing pressure on natural
forests.

Rehabilitation of mined lands: Used for
phytoremediation and revegetation of
degraded artisanal gold mine sites.
Riparian zone restoration: Stabilizes
riverbanks and filters agricultural runoff,
improving water quality.

Bamboo provides multifaceted
environmental benefits across Nigeria. Its
robust root system stabilizes erosion-prone
coastlines, riverbanks and infrastructure in
the Niger Delta. In cities such as Lagos, it
mitigates pollution and urban heat by
absorbing particulates and CO2. When
integrated into farms, bamboo enhances
soil fertility through improved structure
and organic matter. Additionally, it
creates vital habitat corridors,
reconnecting fragmented forests for
wildlife

Bamboo serves multiple critical
environmental functions in Uganda,
particularly in its highland regions. It 2020)
stabilizes steep slopes such as those of
Mount Elgon, preventing landslides and
soil erosion, while its forests in these vital
watersheds protect and filter water for the
Nile's headwaters. Furthermore, bamboo
stands act as buffer zones around
protected areas, reducing human-wildlife
conflict, and increase carbon storage when
integrated into agricultural landscapes.
Bamboo plays a vital role in Tanzania's
dryland and woodland ecosystems,
leveraging its natural resilience to drought
and fire to restore vegetation and soil in
degraded areas such as the miombo
woodlands. It serves as a natural protector
of vital water sources, safeguarding
catchment areas for rivers and lakes that
feed major systems like Lake Victoria,
thereby regulating water quality and flow.
Its dense stands enhance biodiversity by
providing specialized habitat and food
sources within these woodlands.
Furthermore, bamboo functions as a key
sustainable local resource, supplying
construction and fuel materials to
communities, which in turn alleviates
harvesting pressure on native forests.

(Tesfaye et al., 2022;
Wakweya, 2023)

(Asare et al., 2021;
Nketiah et al., 2022)

(Isukuru et al., 2023;
Onyekwelu et al., 2021)

Nigeria

Uganda (Abebe et al., 2026;

Emamverdian et al.,

Tanzania (Masisi et al., 2022)
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locally-fabricated briquetting equipment and associated skills training.
Across all five nations (Table 2), resolving land tenure ambiguities re-
mains foundational: Perennial biomass projects on land subject to
competing claims or insecure customary rights risk exacerbating social
conflicts and undermining the very livelihood security they seek to
enhance (Chappa, 2025).

The energy sector in SSA is dominated by biomass, with traditional
wood charcoal being a primary cooking fuel for urban and peri-urban
populations, driving widespread deforestation. Bamboo presents a
compelling renewable alternative (Derebe et al., 2025; Waudo and
Waswa, 2024). Its high calorific value and rapid regeneration cycle (3-5
years to harvestable maturity) make it an ideal feedstock for sustainable
charcoal and briquette production (Antwi-Boasiako and Acheampong,
2016).

Projects in Ghana and Ethiopia have demonstrated that bamboo
briquettes can perform equivalently to traditional charcoal, offering a
cleaner-burning option with lower smoke emissions (Acheampong et al.,
2021). The establishment of decentralized, community-based briquet-
ting enterprises could thus address both environmental degradation and
energy poverty. Nonetheless, significant barriers persist. The initial
capital cost for mechanized briquetting machines is high, often pushing
control of the most profitable value chain segments toward urban en-
trepreneurs, a phenomenon Mwampamba et al. (2013) identified in the
broader biomass sector (Table 3). This creates a "livelihood paradox"
where rural producers risk being relegated to low-margin raw material
suppliers. Overcoming this requires innovative financing models and
technologies for low-cost, locally fabricated processing equipment to
ensure broader livelihood benefits.

3.2.2. Bamboo for construction, material innovation and economic
diversification

The utilization of bamboo in construction and material innovation
represents a paradigm shift from its perception as a "poor man's timber"
to its recognition as a cornerstone of a modern, sustainable bio-economy
in SSA (Taib et al., 2023). The scholarly literature is increasingly high-
lighting bamboo’s exceptional mechanical properties, notably its high
tensile strength-to-weight ratio, which surpasses that of many softwoods
and even rivals mild steel, making it an ideal material for cost-effective,
earthquake-resilient construction (Sreadha and Pany, 2020). This engi-
neering potential is being operationalized across SSA through initiatives
promoting its use in housing, scaffolding and rural infrastructure,
directly addressing the region's critical infrastructure deficit with a
low-carbon, locally sourced alternative to imported steel and concrete
(Peng et al., 2025). However, the transition from traditional use to
modern engineered application faces significant headwinds, primarily
rooted in a lack of standardized processing and treatment protocols. As
noted by Sharma and van der Vegte (2020), the durability of bamboo
structures is contingent upon effective treatment against insect and
fungal attack, yet the dissemination of affordable and safe preservation
technologies, such as boron-based dipping systems, remains inconsis-
tent, leading to variable quality and undermining market confidence.

Beyond primary construction, the sector's potential for economic

Table 3
Analysis of wood charcoal vs. bamboo briquettes.

Characteristic Traditional wood charcoal Bamboo briquettes
Feedstock Slow (decades), often Rapid (3-5 year cycles),
renewability unsustainably harvested sustainably managed

Calorific value ~25 MJ/kg ~28 MJ/kg

Burn Time Standard Longer, more consistent

Smoke and & PM 2.5  High Significantly lower
emissions

Production Often, inefficient earth Improved kilns (retorts)
technology mounds and briquetting

Primary livelihood Informal, often exploitative Structured, community-
benefit value chains enterprise potential
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diversification is deeply connected to material innovation and value-
added processing. The development of engineered bamboo products,
such as laminated bamboo lumber (LBL), cross-laminated bamboo (CLB)
and bamboo-based composites, opens pathways for industrial-scale
manufacturing and entry into high-value export markets. These in-
novations convert the raw culm into a standardised, durable and ver-
satile industrial material suitable for flooring, panelling and furniture,
thereby creating opportunities for specialised small and medium en-
terprises (SMEs). Research by Gelaw et al. (2025) on Ethiopian bamboo
value chains shows that such secondary processing can increase the
economic value of the raw material by 300% or more, significantly
boosting its livelihood generation potential. This shift from a commodity
to a specialised product is vital for economic diversification, as it ele-
vates the regional economy up the value chain, creating skilled jobs in
design, manufacturing and marketing, and reducing dependence on raw
material exports.

A comparative analysis of the five focus countries reveals distinct
trajectories, innovation hotspots and shared systemic barriers in the
development of bamboo-based construction and engineered materials.
While all nations recognize the potential, their advancement is uneven,
shaped by differing levels of policy support, investment and integration
into formal economic systems (Table 4).

Ethiopia demonstrates the technical end-point of industrial pro-
cessing but highlights the challenge of market creation. Ghana and
Uganda show viable pathways for incremental upgrading of traditional
uses through skills development and treatment. Nigeria and Tanzania
underscore the foundational need for coherent policy and raw material
base development.

3.2.3. Bamboo furniture and handicrafts: artisanal foundations and the
innovation imperative

The furniture and handicrafts value chain represents a significant
application of bamboo across Sub-Saharan Africa, particularly
benefiting women, youth and rural communities. However, a compar-
ative analysis of Ethiopia, Ghana, Nigeria, Tanzania and Uganda reveals
several common challenges that hinder sustainable growth, such as
product standardization, quality and market access. In Ethiopia,

Table 4
Comparative analysis of construction and engineered materials value chain.

Country Primary Policy and Key Major

applications strategy support innovation/ constraint
Case study

Ethiopia Laminated High (integrated Gurage BMB Weak local
boards, in CRGE, National ~ Factory for market; high
flooring Strategy). export- cost vs.
(industrial). oriented imports.

production.

Ghana Scaffolding, Medium KNUST Dominance
affordable (BARADEP under research on of informal,
housing pilots.  Forestry structural low-value

Commission). connections use; safety
& standards. issues.

Nigeria Interior Medium (Draft Youth-led Lack of raw
design, National Policy). startups in material
prospective urban centres  supply chain;
structural use. (Lagos, low industry

Abuja). awareness.

Tanzania  Erosion Low (strategy Bamboo- Niche use;
control, exists, weak cement limited
traditional implementation). composites processing
rural housing. pilot in technology

Morogoro. and market
access.

Uganda On-farm Low (aligned with ~ Youth groups  Absence of
construction, agroforestry, not producing industrial
community industry). treated poles strategy;
projects. and trusses. limited value

addition.
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women's associations primarily weave highland bamboo into household
items. While this provides essential income, low market prices and
traditional designs limit profitability and appeal in higher-value markets
(Girma and Senapathy, 2022; Wakweya, 2023). Efforts by the Bako
National Agricultural Research Centre to introduce improved splitting
and weaving tools have increased productivity, but design remains
largely traditional, limiting appeal in higher-value markets. Formal
furniture making is nascent, often replicating wooden designs without
adapting to bamboo’s aesthetic and mechanical properties (Jiang,
2025).

In Ghana, there has been successful design-led upgrading, with ar-
tisans transitioning from basic furniture to contemporary designs, sup-
ported by institutions like KNUST and initiatives such as "Job 600",
which increased bulk production for institutions (Eri et al., 2019).
Furthermore, exporters in Accra have successfully adapted products for
the international “natural aesthetic” market, although they face chal-
lenges with volume consistency and phytosanitary certification
(Osei-Kufuor et al., 2024).

Nigeria's large bamboo sector is mostly informal and urban-focused,
but it faces challenges, including the use of untreated bamboo. Never-
theless, high-end designers in major cities show potential for market
differentiation. In Tanzania, bamboo handicrafts linked to tourism have
increased artisan incomes, but challenges such as seasonality and a lack
of design innovation remain. Uganda's cooperative models, such as the
"Basket of Bunyoro", highlight the benefits of organization, successfully
producing standardized furniture for both domestic and export markets.
These cases illustrate the importance of transitioning from individual
artisan efforts to organized, business-oriented structures for sector
transformation (Table 5).

The furniture and handicrafts chain is the "beating heart" of the
bamboo livelihood economy in SSA, offering immediate and inclusive
employment. The comparative analysis reveals a sector at a crossroads.
While countries like Nigeria and Ethiopia illustrate the risks of infor-
mality and stagnation, the cases of Ghana and Uganda provide a road-
map for upgrading based on design innovation, cooperative enterprise
and strategic market linkage. The priority intervention is not simply
increasing production, but curating a systemic upgrade: Enhancing ca-
pabilities (design, business and technical), improving access to

Table 5
Comparative analysis of furniture and handicrafts value chain.

Country Sector focus Key Major Policy/

and strength innovation/ constraint support
Case study context

Ethiopia Women-led Improved tool Deeply Limited, part
traditional introduction by traditional of broader
weaving research centres  designs; low- SME support.
(baskets, (e.g., Bako). value local
mats). markets.

Ghana Design "Job 600" Scaling Active support
innovation; parliamentary production via NBSSI and
institutional furniture while KNUST
and export contract. maintaining partnerships.
markets. quality.

Nigeria Large-scale, Emerging high- Pervasive use Lacks targeted
low-cost urban  end fusion of untreated policy or
furniture. furniture niche bamboo; low support

in Lagos. quality. programmes.

Tanzania  Tourist- Kilimanjaro Market Linked to
oriented Women’s Group  seasonality; tourism
handicrafts; accessing derivative policy, but not
women’s tourist markets. souvenir industrial
groups. designs. policy.

Uganda Organized "Basket of Maintaining Strong NGO/
cooperatives Bunyoro" consistent development
for export and cooperative supply of partner
high-end model for quality raw project
domestic contract sales. material. support.

consumption.
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appropriate technology and forging direct connections to higher-value
markets (Fig. 4).

3.2.4. Edible bamboo shoots for nutrition

The consumption and nutritional value of edible bamboo shoots
present a varied but promising picture across several African nations,
blending traditional foodways with emerging agricultural policy. As a
nutritious, non-timber forest food, bamboo shoots provide an opportu-
nity to enhance dietary diversity, improve food security and generate
income through both fresh and processed markets. However, their
development is still in its early stages, constrained by low awareness,
limited technical knowledge on processing and underdeveloped market
systems. A comparative analysis shows sporadic, project-driven initia-
tives across five focus countries, indicating significant potential for
systematic upscaling. In Ethiopia, the tradition of consuming bamboo
shoots (from Oldeania alpina (syn. Arundinaria alpina K.Schum.) and
Oxytenanthera abyssinica) is most established within the Sidama and
Gurage zones (Feleke, 2013). Here, shoots are processed through
fermentation to create preserved foods known as "Sasa” or "Kotcho",
which serve as a crucial buffer against seasonal food insecurity. These
fermented shoots retain valuable dietary fibre, potassium and amino
acids, contributing to local micronutrient intake. This longstanding
practice is now being reinforced by modern initiatives that promote
bamboo agroforestry for its dual benefits in land restoration and sus-
tainable nutrition (Embaye et al., 2005; Tavani, 2019).

Moving to East Africa, Tanzania and Uganda also incorporate
bamboo shoots into local diets. In Tanzania, communities in the
Usambara and Uluguru Mountains harvest species such as Oldeania
alpina, typically boiling and soaking the shoots before adding them to
stews. This practice provides a supplementary vegetable rich in fibre,
vitamins B6 and E, potassium and zinc (Mulatu et al., 2019). Similarly,
in Uganda, shoots from species such as Bambusa vulgaris are consumed in
bamboo-rich highland areas after careful processing to remove natural
toxins (Wang et al., 2020). The resulting vegetable is a source of fibre,
protein and beneficial antioxidants, highlighting its potential role in
addressing malnutrition (Bajwa et al., 2021). Both countries are now
framing bamboo within national strategic plans, linking its sustainable
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harvest to community nutrition and economic resilience. In Ethiopia,
there is localized consumption alongside initial agronomic research, but
significant gaps in processing knowledge and market development
remain. In Ghana, there is a complete awareness gap, presenting a
unique opportunity for the introduction of bamboo shoots given the
country's horticultural capacity (Addo-Danso et al., 2019; Adebowale &
Agumba, 2025).

In West Africa, the use of bamboo shoots is more emergent but
equally significant. In Ghana, the primary focus is on Bambusa vulgaris.
Research has identified the processed shoots as a valuable functional
food, high in protein, fibre and minerals like potassium and phosphorus,
yet low in fat (Sasu et al., 2025). Its promotion as a non-timber forest
product aligns with goals for climate-smart agriculture and improved
rural nutrition. Nigeria shares a similar context, where species such as
Bambusa vulgaris offer shoots containing protein, carbohydrates, cal-
cium, magnesium and iron (Isukuru et al., 2023). Despite being
underutilized, these shoots are recognized within national agricultural
policy for their potential to enhance food and nutrition security through
agroforestry systems.

Across these countries, edible bamboo shoots represent a convergent
point of traditional knowledge, nutritional science and sustainable
development policy, offering a resilient food source with substantial
potential for improved dietary outcomes (Table 6).

Ethiopia is repeatedly identified in the literature as the largest
bamboo holder in Africa and the country with the most detailed pub-
lished assessments; measured area, species signals, and distribution,
current uses, quantified livelihood contributions and reported manage-
ment challenges (Gelaw et al., 2025).

3.2.5. Bamboo for environmental protection

Across Sub-Saharan Africa (SSA), bamboo is emerging as a critical
resource for enhancing natural capital and building socio-ecological
resilience (Wakweya, 2023). As a fast-growing, perennial grass, it pro-
vides a suite of ecosystem services that directly address the region's
pressing challenges of land degradation, deforestation, climate change
and water scarcity (Asbjornsen et al., 2014). To accelerate the adoption
of bamboo, policy levers such as incentives for sustainable cultivation,

Artisan engagement in bamboo sector

Percentage

Ethiopia Ghana

iLil

Nigeria

= Women

® Men

Tanzania Uganda

Bamboo artisan engagement by country

Fig. 4. Artisans of bamboo across the countries by gender.
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Table 6
Comparative analysis of edible shoots value chain.
Country Stage of Key driver/ Primary market =~ Major
development initiative constraint
Ethiopia Traditional/ EIAR/BNMRC Localized, non- Low public
R&D Stage agronomic commercial awareness of
research. consumption. processing; no
market chain.
Ghana Awareness None Non-existent. Complete lack
gap currently; of knowledge
latent and cultivation
opportunity. practice.
Nigeria Import- NIHORT Urban No commercial
substitution species restaurants cultivation;
opportunity evaluation; (imports reliance on
urban demand.  currently). imported
know-how.
Tanzania  Pilot NGO/TAFORI Urban Supply chain
commercial processing supermarkets consistency;
processing project (niche). food safety
(canning/ standards.
pickling).
Uganda Nutrition- ICRAF Household Absence of
security agroforestry consumption, processing and
Integration and nutrition local barter. formal market
programmes. structures.
regulations that promote environmental conservation and

public-private partnerships can play a crucial role (Oduro et al., 2020).
These tools will enable policymakers to envision practical steps, creating
a supportive framework for bamboo the strategic cultivation and man-
agement. This encompasses both native species like Oxytenanthera
abyssinica and Oldeania alpina and well-managed introduced species,
offering a multifaceted pathway to restore and sustain the ecological
foundations upon which African economies and livelihoods depend
(Ahmad et al., 2025).

A primary contribution of bamboo across the SSA region is its pro-
found capacity for land restoration and erosion control. In the erosion-
prone highlands of Ethiopia and Uganda, the extensive rhizome sys-
tems of bamboo bind soil particles, stabilising steep slopes and pre-
venting landslides, thereby protecting vital agricultural land and
infrastructure downstream (Anjulo et al., 2022; Tardio et al., 2018).
Similarly, in the Niger Delta of Nigeria and the savanna regions of
Northern Ghana, bamboo plantations act as bio-shields against coastal
and wind erosion, while also demonstrating significant potential for the
phytoremediation of degraded lands, including those abandoned by
artisanal mining activities (Akwada & Akinlabi, 2018; E. J. Isukuru
et al., 2023). This restorative function is coupled with a critical role in
watershed protection and hydrological regulation. Bamboo forests in the
highland catchments of Uganda and Ethiopia, and the miombo wood-
lands of Tanzania, enhance groundwater recharge, reduce surface runoff
and filter water, thereby regulating the flow and quality of water for
major river systems, including the Nile Basin and the waterways feeding
Lake Victoria (Mubiru et al., 2025; Nadir et al., 2024). Furthermore,
bamboo stands are powerful agents for climate change mitigation and
adaptation. Their rapid growth rate translates into high rates of carbon
sequestration, making them valuable carbon sinks that contribute to
national climate goals under the Paris Agreement (Abebe et al., 2023;
Ayer, 2025). This mitigation capacity is complemented by its role in
adaptation; by providing a sustainable, rapidly renewable source of
biomass, bamboo directly reduces pressure on native forests for fuel-
wood, thus combating deforestation a key driver of emissions in coun-
tries like Ghana and Tanzania. This provision of sustainable biomass
energy in the form of charcoal and briquettes not only conserves forest
capital but also addresses energy poverty, creating a virtuous cycle for
natural resource management.
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3.3. Bamboo for sustainability

Bamboo is a strategic resource for achieving the 2030 Agenda, with
the potential to contribute directly to multiple SDGs. Research from
Ethiopia confirms that bamboo biomass utilization for energy directly
contributes to SDG 7 (Affordable and Clean Energy) by providing a
renewable alternative to wood fuel, reducing deforestation and creating
employment in the value chain (Lohani et al., 2024; Mandaliya, 2026).
Likewise, bamboo has a significant role as an excellent carbon sink,
absorbing almost double the carbon dioxide of trees, while its extensive
root systems bind soil and prevent erosion, advancing SDG 13 (Climate
Action) (IFAD, 2020). Furthermore, bamboo has proven ability to
quickly revegetate severely damaged landscapes including former
brickmaking sites in India and degraded mining areas in Ghana, directly
supports SDG 15 (Life on Land) and the UNCCD's Land Degradation
Neutrality targets (Garai et al., 2025). From a socioeconomic perspec-
tive, the Dutch-Sino-East Africa Bamboo Development Programme
demonstrated bamboo has cross-cutting impact by supporting 31 co-
operatives, creating employment for over 3100 youth and women, and
specifically training 5100 women in bamboo charcoal and cook stove
technologies, thereby advancing SDG 1 (No Poverty) and SDG 5 (Gender
Equality) (Table 7).

A comparative assessment reveals that while all five countries
leverage bamboo for sustainable development, Uganda and Ethiopia
demonstrate the most advanced and institutionalised approaches to SDG
attainment (INBAR (2018)b). Uganda stands out for its comprehensive
policy integration and multi-sectoral partnership model. The country
has established a dedicated Bamboo Unit within the National Forestry
Office and developed a 10-year Bamboo Strategy targeting the planting
of 2.5 million hectares by 2030. Critically, stakeholders are now actively
convening to translate this strategy into a formal National Bamboo
Policy to guide investment and industrialisation, with over 1000
bamboo nurseries now operating nationwide. This institutional
anchoring, combined with private-sector commitments such as Housing
Finance Bank's initiative to plant one million bamboo plants, represents
tangible progress toward SDG 17 (Partnerships for the Goals) and SDG

Table 7
Bamboo for sustainability.

Country Primary SDG Focus Key Achievements & Policy Status

Established Bamboo Unit in National
Forestry Office; National Bamboo
Policy under development;

1000 + nurseries operating; active
multi-stakeholder platform
coordinating sector growth.

~1.4 million ha bamboo resource;
National Clean Cooking Roadmap
(2025-2030) integrating bamboo
charcoal; Interim FSC National
Standard approved for bamboo
certification; Bamboo Directorate
operational.

Proven use of bamboo to restore
degraded mining sites; research
confirms the effectiveness of biochar
and poultry manure amendments for
bamboo establishment on degraded
lands.

Beneficiary of EU-IFAD poverty
alleviation programs targeting bamboo
productivity; focus on sustainable rural
development and food security
integration.

800,000 ha of B. vulgaris; growing
recognition of bamboo for affordable
housing to address 550,000-unit
annual deficit; sector awaiting formal
standards integration into National
Building Code.

Uganda Policy mainstreaming and
green economy (SDG 11, 13,

17)

Ethiopia Clean energy and livelihoods

(SDG 1, 7,13)

Land restoration and
ecosystem repair (SDG 15)

Ghana

Tanzania  Integrated rural

development (SDG 1, 2)

Sustainable construction and
housing (SDG 9, 11)

Nigeria
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11 (Sustainable Cities) (FAO, 2026). Ethiopia, possessing the continent's
largest bamboo reserve, channels its resources primarily toward energy
security and rural livelihoods (SDG 7). The government is developing a
national clean cooking roadmap (2025-2030) that prioritises bamboo
charcoal as a sustainable biomass alternative to address the 116 million
cubic meters of wood fuel consumed annually, a figure projected to rise
to 142 million by 2033 (UNDO, 2025). With support from EU-IFAD and
Dutch-Sino programmes, Ethiopia has also established a Bamboo
Directorate and developed interim national FSC standards, strength-
ening the enabling environment for sustainable management. Ghana
and Nigeria, while showing strong momentum in industrial application,
particularly in land restoration and construction, respectively, have yet
to achieve the same level of policy mainstreaming as their East African
counterparts (UNCCD, 2026). Therefore, Uganda emerges as the current
leader in bamboo-related SDG attainment due to its deliberate and co-
ordinated policy development, robust stakeholder engagement, and
integration of bamboo into national green growth strategies. Ethiopia
follows closely with immense resource-based potential now being
unlocked through a targeted clean energy policy. Nigeria possesses
significant potential for construction-sector transformation but requires
regulatory action to formalize bamboo role (INBAR, 2024). This
comparative analysis underscores that while natural resource endow-
ment is important, institutional commitment and policy coherence are
the decisive factors in translating bamboo has potential into measurable
progress on the 2030 Agenda.

3.4. Policy implications and practical recommendations

Translating these insights into action requires differentiated,
context-specific strategies. Ethiopia should prioritize rural infrastruc-
ture investment, particularly feeder roads connecting highland bamboo
stands to processing hubs, to unlock its latent industrial potential.
Nigeria requires deliberate pro-poor policies, including support for
cooperative ownership of briquetting machinery and formalization of
the bamboo construction supply chain, to ensure that market proximity
translates into equitable livelihood benefits. Ghana's balanced configu-
ration of adequate feedstock, institutional support, and market linkages
offers a replicable template for coordinated, moderate-scale investment
yielding high marginal returns. Tanzania and Uganda would benefit
most from targeted technology transfer programmes focused on
affordable, locally fabricated processing equipment and skills training.
Across all five nations, resolving land tenure ambiguities and addressing
the persistent perception of bamboo as a "poor man's timber" remain
foundational prerequisites for sectoral transformation.

3.5. Limitations and future direction

This review is constrained by several limitations: reliance on English-
language publications excluded potentially relevant non-English sour-
ces; 63 full-text reports were inaccessible, introducing possible publi-
cation bias; data quality varied substantially across countries, with
Ethiopia and Ghana benefiting from more robust inventories than
Nigeria and Tanzania; the geographic focus on five nations limits
generalizability to other Sub-Saharan African contexts; the temporal
scope (2014-2026) cannot capture long-term ecological dynamics or
policy maturation; and the synthesis of existing evidence does not sub-
stitute for primary data generation through household surveys or
controlled trials.

Future research should prioritize mixed-methods approaches that
combine household-level socioeconomic surveys with value chain
mapping and controlled agronomic trials to generate robust, comparable
data across the five countries. Longitudinal studies are needed to assess
the durability of livelihood impacts from bamboo-based interventions
over time, particularly the extent to which cooperative ownership
models and technology transfer programs produce sustained income
gains versus short-term project-driven benefits. Additionally, research
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on climate-resilient species selection and management practices is
essential to inform adaptation strategies as rainfall patterns and tem-
perature regimes shift across Sub-Saharan Africa. Comparative policy
analysis examining the institutional conditions under which national
bamboo strategies translate into measurable sectoral growth would
provide valuable guidance for policymakers. Finally, life-cycle assess-
ments of bamboo charcoal and construction materials relative to con-
ventional alternatives would strengthen the evidence base for the
environmental claims and support integration into carbon markets and
green building standards of bamboo.

4. Conclusion

This review confirms that bamboo holds significant, yet conditional,
potential for fostering sustainable livelihoods across Sub-Saharan Africa.
The five countries profiled stand at the forefront of a potential bamboo
revolution in Sub-Saharan Africa. The multi-functionality of this versa-
tile grass, spanning renewable energy, affordable housing, artisanal
employment, nutritional supplementation and ecosystem restoration,
positions it uniquely to address the interconnected crises of energy
poverty, environmental degradation and rural livelihood insecurity.
Ethiopia's policy-led approach and Ghana's innovation-driven model
provide compelling proof-of-concept. Uganda's institutional main-
streaming demonstrates the primacy of governance over resource scale.
Nigeria's market-driven momentum signals the latent demand awaiting
formalization. However, realizing this potential requires moving beyond
generalized advocacy and isolated pilot projects toward integrated,
systemic interventions. The "bamboo-livelihoods nexus" framework
proposed here in emphasizing synergistic action across policy align-
ment, decentralized processing infrastructure, inclusive business models
and climate-resilient species research offers a roadmap for this transi-
tion. Bamboo should therefore be recognized not as a marginal forest
product or a panacea for rural poverty, but as a strategic cornerstone of a
green, inclusive and climate-resilient future for Sub-Saharan Africa. Its
ultimate contribution to the 2030 Agenda and beyond will be deter-
mined less by the hectares of standing stock than by the coherence of the
institutions, policies, and value chains constructed around it.
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