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ABSTRACT

Bamboo plays a significant role in many socioeconomic aspects of life all over the
world. Ethiopia, one of the African countries, is known for its high potential of

bamboo forests. This paper aims to review the socioeconomic and environmental
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importance of bamboo forests in Ethiopia. The study used a critical review-based
combination of searching for keywords such as bamboo,
environmental, benefit, Ethiopia, and inclusion and exclusion criteria to find

socioeconomic,

relevant information. The results of this review indicated that bamboo has a
substantial role in social, economic, and environmental purposes. However, the lack
of awareness and consistent information about the socioeconomic benefits of

bamboo forests in Ethiopia has been affecting its utilization for socioeconomic
importance. Therefore, there is a need for awareness creation, such as training and
development of bamboo markets and microenterprise industries in Ethiopia for
socioeconomic and environmental benefits. The results of this paper can help
farmers, extension workers, and policymakers by providing information on the
conservation and proper utilization of bamboo forests for different socioeconomic
and environmental purposes.

INTRODUCTION
Bamboo is a multi-use plant that is used for

nutrition, firewood, building, and irrigation canals.
It is estimated that about 2.5 billion people use
bamboo worldwide and locally, generating about
$4.5 billion in revenue. Another $2.7 billion is
estimated to be contributed by bamboo product
exports. In developing countries, bamboo provides a
source of income for 3 million people, mostly
women and children, who do the bulk of the
gathering(Kalanzi et al., 2018).

According to estimates, bamboo has helped
around half of the world's population in terms of
social, economic, and environmental factors,
including as a construction material. Humans can
live without food, but life would be challenging
except for bamboo (Desalegn & Tadesse, 2014).

Bamboo has a significant potential to end
poverty, protect the environment, and promote
sustainable economic progress. For “food, fuel,
health, and financial security”, especially in poor
nations, millions of people rely on Non Timber

Forest Products (NTFPs) every day (Hoogendoorn
& Benton, 2014). Bamboo has been considered as
the most significant and popular Non Timber Forest
Products (NTFPs) (Dessie et al., 2022). Moreover
bamboo contributes an essential role in supporting
the livelihoods of rural households and protecting
the environment (Kumar & Sastry, 1999).

With around sixty-seven percent of Affica's
and seven percent of the world's bamboo plant,
Ethiopia represents one of Africa's major bamboo
resource centers (Endalamaw et al., 2013;
Mekonnen et al., 2014; Yang, 2018). Two types of
homegrown bamboo classes are found in the
country including: Yushania alpina (Embaye et al.,
2005) and Oxytenanthera abyssinica (Kaushal et al.,
2020); (Embaye et al., 2005). Approximately 23
new bamboo classes out of seven different species
were imported meanwhile 2008 in addition to the
two native species (Bessie et al., 2016).

Ethiopian rural residents rely heavily on
unfinished bamboo calms for a variety of home
furnishings, construction projects, and income-
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generating endeavors. The revenue from selling
bamboo stalks and other items exceeded that of the
equal plot of crops grown on similar land in
addition to the sales of eucalyptus trees. With an
extended history of use, bamboo is more adaptable
than other trees, common to different areas, and also
has positive social, economic, and environmental
impacts. Because it is a great wood alternative,
inexpensive to create and use, and environmentally
friendly, it is becoming more and more significant
in today's global forest economy (Sabastian et al.,
2017). Additionally, because the global forest is
diminishing, suitable replacement species are
required (Mulatu et al., 2016). The bamboo product
from industry in international trade has increased
from four hundred fourteen million dollars in 2009
to five hundred forty-seven million dollars in 2013
(Partey et al., 2017).

However, due to a lack of awareness among
stakeholders and a lack of relationship among
different Governmental and Non-Governmental
Organizations like Research institutions, Agricultur
al Extension experts, policymakers, and other
organizations the socioeconomic significance of
farmer’s income and the low economy of the
country, the socio-economic, and environmental
importance the bamboo plants were not well
documented in Ethiopia (Andargatchew, 2008).

Moreover, the income gained from the bamboo
forest in Ethiopia is insignificant, whereas the
utilization is low and not sustainable, unlike that of
other nations like China, India, and Taiwan
(Endalamaw et al., 2013; Kindu & Mulatu, 2010).
According to some bamboo experts, the insufficient
data on bamboo resources has made it difficult to
manage bamboo forests effectively and constrained
their ability to provide more social, economic, and
environmental returns over the world (Chen et al.,
2016; Lobovikov et al., 2012; Nath et al., 2015).

To date, very few scientific research has been
done to clarify the socioeconomic significance of
bamboo. For instance, Abebe et al. (2021), have
studied the socioeconomic importance of bamboo
resources in the Lower Beles River Basin, in north-
western Ethiopia. However, the study is limited to
specific locations and only the lowland bamboo. or
highland bamboo. Recently, the social, economic,
and environmental importance of bamboo in
Ethiopia has not been well documented (Boissiére
et al.,, 2020), causing the community to perceive
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bamboo as a less important plant (Lin et al., 2019).
Therefore, this paper aims to review the social,
economic as well as environmental benefits of
bamboo forests in Ethiopia.

Over 1,500 classes and 90 families of bamboo
grow all over 36 million ha of tropical and subtropi
cal and between latitudes 460 and 470, up to 4,000
meters above sea level (Lobovikov et al., 2007).
Among these 40 species were found in Africa on
over 1.5 million ha of land Kigomo (1988), and
Ethiopia has two species. According to Embaye
(2003) around one million hectares, or 67% of
Africa's and 7%
forests, are covered with Ethiopian bamboo.

of the entire world's bamboo

Oldeania alpina (K.Schum.) and Oxytenanthera
abyssinica (A. Rich) Munro are the two species of
Ethiopian bamboo that fall under these two genera
(Kindu & Mulatu, 2010). These endemic species
are only found in the sub-Saharan region of Africa,
where they are native to Ethiopia (Embaye, 2000).
In Ethiopia's southern, southwest, central, and
northern highlands, where elevations range from
2,200 to 4,000 meters, the highland bamboo thrives
(Mulatu et al., 2016). In contrast, lowland bamboo
is found in Jawi Gagusa and Ankesha in the Hawwi
Zone and in Kuara, Metema, Tach Armachiho, and
Adarkay in the North Gondor Zone (Bereket &
Daniel, 2008). Oldeania is a sizable genus of
spreading, thornless, and frost-resistant bamboo that
can be found in Taiwan, the Himalayas, and Africa.
Although the monotypic genus Oxygenate is only
found in Africa.

In Ethiopia's south, south-west, central, and
north-west  highlands, the highland bamboo
(Yushania alpine) frequently grows naturally The
highland bamboo (Yushania alpine) usually grows
naturally in Ethiopia's south, south-west, central,
and north-west highlands (Mulatu et al., 2016).
Contrary to highland bamboo, lowland bamboo is
only found in Ethiopia's western highlands, which
are generally moist and wet desert agroclimatic
zones.

MATERIALS AND METHODS

This paper is based on inclusion and exclusion
criteria on the benefits of bamboo for the social,
economic, and environmental spheres. To get
relevant information combination of searching
such as bamboo,

keywords socio-economic,

environmental, benefit, Ethiopia, and were used.
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Moreover, appropriate journal articles from Scopus,
Web of Science, Directory of Open Access
Journals, and Google Scholar databases were
included based on search keywords. In contrast,
papers that did not discuss the benefits of bamboo
in these areas and grey literature and technical
reports were excluded.

RESULTS AND DISCUSSION
Socio-Economic Importance of Bamboo

In regions where it grows naturally and has
been cultivated by humans, bamboo has a variety of
economic, ecological, and social benefits. Bamboo
is used in a variety of ways that significantly
improve rural income and decrease unemployment
(Muchiri et al., 2007). According to Singh et al.
(2004) and Nath et al. (2009), bamboo is used for
different purposes including for consumption,
building materials, housing, and bonds to domestic
articles and use in farming, fisheries, transportation,
and in small-scale/kitchen industry.

As a result, bamboo constitutes one of the non-
timber forest products that support the livelihood of
thousands of poor and impoverished people
worldwide. Highland bamboo is used to build
windmills, plumbing, containers for water, caps,
flooring, home furnishings, sticks for walking,
fluted ornamentation, home utensils, feed for
animals, and agricultural equipment in Ethiopia. It
is also used to make divisions for baskets, honey
beehive visors, flooring, and equipment (Kelbessa
et al., 2000). The silica found in the stem of bamboo
is perceived to be used as a medicine for a lot of
diseases (Kibwage & Misreave, 2011).

Economic Benefit of Bamboo

There are two native classes of bamboo in
Ethiopia, which include oxygenate Abyssinia (A.
Richard) Munro, a species of lowland bamboo, and
Yushania alpina (K. Schumann) Lin, a mountainous
bamboo, both of which occupy over a million
hectares(Barnabas et al., 2020). With a projected
rise in the consumption of wood fuels and charcoal
by 2030, economic returns from bamboo-processed
wood fuels and charcoals are also expected to rise
(Partey et al., 2017). Bamboo is already
contributing to household income security in SSA.
In Ethiopia, a survey of 345 households showed
bamboo income contributed up to 11% of the
annual cash income of households Mekonnen et al.
(2014), which in bamboo

shows investment

production could be a poverty reduction strategy for
many SSA countries. Bamboo generates revenue
through the sale of items taken from forests or
grown in plantations on selected forest land-living,
as well as through traditional use of goods made
from bamboo. In several nations, the production of
bamboo is transitioning from small handy crafts and
household industrial products like
laminated boards, panels, pulp, paper, mats,
prefabricated homes, cloth, and the shoots of
bamboo (Lobovikov et al., 2007).

A large portion of the jobs created by the

items to

complete integrated supply chain for bamboo goods
are in or close to rural villages, and many women
are employed there (Daba, 2016). Because of the
lack of or inadequate documentation of bamboo's
Ethiopia, the
that bamboo is

economic benefits to general
a poor
commodity (Lin et al., 2019). From an economic

point of view, bamboo is worthless when compared

population believes

to other agricultural yields like sesame, sorghum,
maize, or cotton (Atmadja et al., 2019).

The Ethiopian bamboo industry has only been
the subject of a few research so far. According to
Kelbessa et al. (2000), identified that bamboo is a
valuable income-generating resource at the areas of
socioeconomic and environmental levels. Bamboo
goods' utilization, marketing, and trade are still in
their infancy and make little economic impact in
Ethiopia. It can only be used to build shelters,
fencing, furniture, and other things (Embaye, 2003).
However, more recently in the Amhara Region's
Agewu -Hawwi Zone, a market for bamboo culms
and other bamboo products has emerged. Most of
the landless men purchase bamboo from farmers
and use it to make mats, furniture (such as chairs,
sofas, and baskets), and other items that they
construct and sell by the side of the road. Bamboo is
the key source of revenue for several households
(Dessie et al., 2022).

Akwada and Akinlabi (2016), examined the
socio-economic and environmental impact of
bamboo utilization for the
in South Africa.
demonstrates that almost all of the people who grow
bamboo for business purposes get access to

development of

infrastructure Their research

amenities like homes, roads, power, schools, and
hospitals as well as clean water supplied by pipes.
The local community and the people are benefiting
from these industries' efforts to promote community
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development since they have enhanced their
standard of living.

Chemical, civil, and landscape engineering are
just a few of the engineering disciplines where
bamboo has applications. Construction can use
bamboo because it is a durable raw material. When
compared to steel bamboo has 28000 pounds per
square inch tensile strength, while steel has tensile
strength of 23000 pounds per square inch. Besides it
is an important mechanical material in earthquake
architecture (Lopez, 2003). It also used in the
production of pulp and paper, panel products,
construction materials, high strength fiber mixtures,
and a variety of contemporary novel bamboo
products, including total bamboo for framework and
building, bamboo walls and roofs, bamboo fencing,
bamboo water containers, bamboo hats, arrows, and
bamboo quivers (Kassahun, 2014).

Bamboo provides job opportunities for several
rural people with low education and low economy
in the form of raw and processed. The majority of
smallholder farmers that have no land purchase and
use it to make mats, furniture (such as chairs, sofas,
and baskets), and other items that they construct and
sell by the side of the road. Bamboo is a primary
means of livelihood for many families. It can serve
as building materials, edible plant components, and
has a variety of other functions because of its quick
rotation period (Mathewos, 2017). The status of
bamboo utilization has been changing in several
countries from low handcrafts and household items
to industrialized, value-added products like covered
boards, sheets, pulp, paper, mats, prefabricated
homes, textiles, and bamboo shoots. It undergoes a
high-tech industrial manufacturing process and
wood replacement. Ethiopia's growing population
led to a rise in the need for forest-related goods and
services. Bamboo's ability to grow quickly makes it
possible to meet the demand for goods made of
wood and makes it more responsible for preserving
forests (Mathewos, 2017). It serves as a timber
replacement and is crucial in preventing
environmental deterioration. Bamboo is a valuable
species for responding to climate change through
carbon sequestration, in addition to its immediate
advantages and environmental services (Ibid).

The three most significant functions of
bamboo that were highlighted were its usage as a
construction material, a source of revenue, and
furnishings. When it comes to construction and

traditional furniture, bamboo plays a significant role
in sustaining their socioeconomic life. It is mostly
used for building homes, huts, fences, beechives,
agricultural equipment, walking sticks, chairs,
baskets, beds, and different artifacts. Due to the lack
of woody species that are straight and correct
(Abebe et al., 2021).

Bamboo is mostly used in the Kaffa-Shaka
area among the southern nations and nationalities of
Ethiopia to build homes, particularly roofing.
Bamboo is used to make fencing to protect the
crops from the livestock that graze. The main raw
material used to construct the beehives that are hung
in the specific trees to produce honey is bamboo.
Other uses for bamboo include the manufacture of
water-carrying Jerry cans, local pipes, coffee cups,
and other household items (Consult, 1997). In
Asossa of the Benshangul-Gumuz Region, bamboo
is the primary building material used to upright
homes, animal shelters, fences, firewood, and
beehives. The bamboo shoots are crucial to the diet
of Jawi people living in the Zone. It is also used as
cattle feed in the area (Consult, 1997).

Bamboo is a valuable communal asset that
provides nutrition and a home for local species like
the endangered Bale Monkey (Mekonnen et al.,
2010), and significantly pays for the resident
livelihood (Andargatchew, 2008). Ethiopians
frequently collect and trade raw bamboo culms for
money. If it is used to manufacture equipment,
intertwined into mats or fence, or fuel wood, value
can be added (Mekonnen et al., 2014). Bamboo has
a wide range of uses, and value-added processing
highlights those uses and potential sources of
earnings (Brias & Hunde, 2009). Bamboo not only
provides a considerable source of revenue for rural
Ethiopian households, but it also lessens the need to
extract other, scarcer forest goods like Iumber.
Bamboo is a crucial NTFP that, in areas where it
grows, offers harvesters a more consistent income
than most agricultural crops, which only produce
revenue on a yearly or seasonal basis
(Andargatchew, 2008; Kelbessa et al., 2000; Sertse
etal., 2011).

In Ethiopian timber, highland bamboo
performs a significant ecological role and
minimizes demands on deforestation. In response to
widespread deforestation, the Ethiopian government
has put in place restrictions to limit public access to
and reliance on timber products; nevertheless, these
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laws are rarely implemented because of resource
shortages and mismanagement (Amede et al., 2001;
Yemiru et al., 2010). It was strongly encouraged to
use bamboo as an energy source and a substitute for
collecting wood (Chernet, 2009; Embaye et al.,
2005). Furthermore, it is useful in reducing soil
erosion, improving soil fertility, enhancing water
accessibility, as well as protecting the destruction of
endangered habitats to wildlife (Kigomo, 1988;
Sertse et al, 2011). Additionally, bamboo
supports the regeneration of forests and serves as a
significant carbon sink (Assaye et al., 2014).

Culm thinning is required to promote high
caliber and effective stand growth in a mature
Highland bamboo forest. In addition to promoting
the growth of bamboo clumps, culm management
produces a good that can be used by the locals as a
building material, a source of fuel, or as a
commodity for sale (Embaye, 2000). To fully
achieve bamboo's potential for growth and maintain
its sustainability over the long term, additional
study and management attention are required.
Bamboo is a valued resource that provides
ecological and economic purposes (Sertse et al.,
2011; Tadesse, 2006).

Historically Ethiopians have utilized bamboo
for handicrafts, construction, water pipes, furniture,
beehives, fences, and flooring (Embaye, 2000;
Sertse et al., 2011). The majority of the bamboo
used to make these items is taken from natural
stands and sold in neighborhood markets. Since the
quality is inferior and there isn't as much demand as
there is for timber products, market prices are often
low. However, bamboo generates an all-year
income for harvesters who reside in bamboo-
growing regions (Andargatchew, 2008; Brias &
Hunde, 2009).

Bamboo is a significant and largely renewable
resource, but harvesting methods and biophysical
conditions can affect the quality and pace of
development of bamboo. Uncertain economic
conditions and environmental degradation currently
pose a risk to bamboo and the people who depend
on it (Embaye, 2000; Kelbessa et al., 2000).
Ethiopia's economy has recently had one of the
greatest growth rates in Africa, despite the fact that
it is one of the world's poorest countries. (Samonas
& Coss, 2014). The bamboo-using Ethiopian
populations are typically remote, poorly integrated
with prospective markets, and frequently lack

management of their natural bamboo habitats
(Andargatchew, 2008; Kelbessa et al., 2000).
Income Generation

Bamboo is the main source of income
following livestock, crop production, and tree
production. It is a crucial asset that has
environmental and economic advantages. To fully
achieve its future potential and secure long-term
sustainability, it merits additional research and
management consideration (Sertse et al., 2011;
Tadesse, 2006).

In the past, rural populations in several Asian
countries have used it for a variety of uses. Bamboo
is a good alternative to wood because of
several benefits including a quick rotation period,
strong renewal capacity, and favorable qualities for
widespread use that are comparable to or even
better compared to those of hardwood (Majumdar &
Selvan, 2018).

Global trade, bettering the environment, and
growth in the economy are all greatly benefited
using bamboo. Its potential to increase quality of
life
attempting to use bamboo resources sustainably. In

has been noted and various nations are
addition to helping the rural poor as a whole by
lowering their current state of poverty, processing
and selling goods made from bamboo is projected to
considerably improve the rural economy of
agriculture (Lobovikov et al., 2007).

Bamboo for Food

There is a significant increase in the need for
natural and organic foods worldwide, especially
bamboo shoots (Narmilan & Amuthenie, 2015).
Local communities of many countries highly rely
on edible bamboo species for their nutritional
purpose (Nirmala et al., 2014).

Two native species of bamboo shoots are
commonly eaten in Ethiopia. After undergoing a
number of procedures or passing a test and washing
off any non-nutritional substances like Cyanogen
glucosides, bamboo shoots can be consumed.
According to reports, bamboo shoots contain
taxiphyllin, a cyanogenic glycoside that breaks
down to form hydrogen cyanide, making them
potentially dangerous if consumed raw or with
insufficient  processing.  Nevertheless,  with
sufficient treatments to degrade the Cyanogen
glucoside and eliminate the resultant hydrogen, the
potential toxicity can be greatly diminished. Many
nations' current bamboo shoot consumers are aware
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of the dangers connected with intake (Zealand,
2009). However, scholars did not highlight, that the
people of the northwest part have indigenous
knowledge including Berta and Gumuz. According
to Mekonnen et al. (2014), they use lowland
bamboo shoots (O. abyssinica) as food and shoot of
highland bamboo (A. alpina) is used for nutrition in
Southern Ethiopia around Masha Zone (Fekadu et
al., 2012).

The Berta and Gumuz ethnic groups of
Ethiopia's Benishangul Gumuz Region in the
northwest lowland bamboo shoots (O.
abyssinica) as food (Mekonnen et al., 2014), and
shoot of highland bamboo (A. alpina) is used for

use

nutrition in Masha Zone of Southern Ethiopia
(Fekadu et al., 2012). Especially in food shortage
places, bamboo shoots could likely be used to
complement Ethiopia's food needs and maintain
nutritional security throughout the entire nation
(Mulatu et al., 2019)
Environmental Role of Bamboo
Bamboo is crucial for environmental
protection. Bamboo plantation decreases climate
change and has the potential to reduce the amount
of carbon dioxide in the climate by up to thirty-five
percent and provide additional oxygen (Atanda,
2015). The protection of Alpine ecosystems,
habitats, and natural resources requires the use of
bamboo.
Bamboo  utilization and sales have
significantly increased in recent years. People in
rural areas, especially those with little additional
assets or employment possibilities, rely on them for
their subsistence and income needs due to their fast
growth pattern, affordable for the extraction
process, low price for manufacturing, and variety of
usages (Majumdar & Selvan, 2018). In developed
countries, bamboo serves as a protective structure to
shield their farming communities and agriculture
from continuous flooding. By forming a water
barrier, bamboo roots help to reduce erosion. Due to
bamboo's extensive nitrogen consumption, water
contamination is decreased. Bamboo can be
harvested and replanted without endangering the
nearby forest. Bamboo is a highly productive
renewable resource that is used to create a wide
range of goods, including bamboo chipboard, agro-
based medium-density fiberboards, and
flakeboard for engineering and construction, as well

as ply bamboo for floor tiles and wall paneling, as

well as bamboo pulp for making paper and
briquettes for burning. It is versatile and
environmentally sustainable because to these
variations. They have a biomass of 2% compared to
wood's 10% to 30%, and they may be harvested in
3-5 years as opposed to the majority of softwoods'
10-20 years (Anon., 2015c¢).
Soil and Water Conservation

A dense canopy, a big root system, a thick
layer of litter, and highly elastic culms are all
attributes of bamboo forests. As a result of these
qualities, bamboo forests have great potential for
preventing erosion,
conserving

landslides,  controlling
soil and water, and preserving
riverbanks (Song et al., 2011). It was discovered
that bamboo can grow almost wherever that is
tropical, subtropical, and moderate, where the
yearly rainfall ranges from 1,200mm to 4,000mm
and the temperature ranges from 160C to 380C.
Between 770m and 1,080m above sea level is where
bamboo can be found in the best environmental
circumstances (Ram et al., 2010).

Various socioeconomic and cultural uses of
bamboo are native to different African nations. For
both rural and urban people in Ethiopia, bamboo
can contribute to economic growth and employment
opportunities. Over 1 million hectares of land were
covered in terms of area. The nation as a whole
accounts for 67% of the entire bamboo forest across
Africa and 7% of the worldwide total, which is
represented by the forest (Addis 2021). Despite its
socioeconomic significance, Ethiopia has a low
level of bamboo production and processing for a
variety of uses. The absence of competent labor,
disregard for the crop's worth, and technological
issues with agronomic aspects like soil selectivity
are a few of the causes of this. Moreover, there is a
lack of knowledge and understanding of bamboo,
particularly in terms of its contribution to rural
households' ability to support themselves in a
variety of agro-ecological environments in Ethiopia.

CONCLUSION
This paper reviewed the socioeconomic and

environmental benefits of bamboo in Ethiopia. The
review shows that bamboo provides different
socioeconomic benefits such as a source of building
supplies, conventional equipment, income, musical
devices, food, medicine, handmade products, farm
machinery, and different home amenities that are
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essential for daily survival. A variety of interrelated
factors affect the management of bamboo in
sustainable manner. The majority of these issues are
related to a lack of understanding regarding the
growth, management, harvesting, and exploitation
of bamboo, as well as its numerous purposes.
Traditional/local ecological knowledge, acquired
primarily via experience, is used to manage the
bamboo resources, although this knowledge system
by itself did not result in sustainable bamboo
resource management. Therefore,
bamboo sustainably, the

to manage
resources current
knowledge must be combined with the science of
the forestry system. Additionally, including bamboo
management in curricula at organizations of higher
learning that provide forestry and natural resource
conservation programs might help in developing a
skilled labor force with an understanding of and
caring for bamboo.

To bridge the awareness and skills gap in
bamboo management, it is vital to offer farmers and
forestry training.
Furthermore, to foster a knowledge of community

professionals  short-term
among the local population and preserve the
bamboo resources, a well-defined system of forest
tenure will be essential. Finally, it's critical to
enhance regulation and enforcement procedures and
implement a regulated grazing system. Further
investigation should be done to determine which
low-important indigenous knowledge components
have to be rejected, added to, and improved during
the knowledge integration process.
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