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Abstract 

Bamboo is a renewable, lightweight and versatile material with potential applications in sustainable building construction. This 

study explored the role of bamboo as a sustainable building material in architecture in Kano State, Nigeria, focusing on factors 

associated with its use, constraints limiting wider adoption, and strategies for improving its application. A descriptive survey 

design was adopted. Primary data were collected through a structured Likert-scale questionnaire and oral interviews. The study 

reported 80 respondents comprising 20 craftsmen and 60 architects. Simple random sampling was used, and responses were 

analysed descriptively using percentages and charts. The findings indicate that limited commercialization, poor architectural 

design, low patronage, perceived weak governmental support, discrimination against local materials, uncertainty about durability, 

moisture-related deterioration, small-scale production, poor transportation networks and lack of precise design specifications 

constrain wider adoption. Respondents strongly supported government cooperation, fiscal incentives, technical support, 

indigenous technology development, cost reduction and large-scale production. The study concludes that bamboo has potential 

as a sustainable building material, but its transition from traditional/local applications to modern architecture requires improved 

design knowledge, preservation, technical capacity, market development and supportive public policy. 
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1. Introduction 

1.1. Background 

Bamboo is described in the source study as a renewable re-

source characterised by high strength, low weight and ease of 

working with simple tools [1]. Its rapid growth and capacity 

for repeated harvesting contribute to its potential as a non-tim-

ber construction resource [6]. The study notes that commer-

cially significant species may mature in about four to five 

years, after which harvesting can continue [7]. In Nigeria, 

bamboo is reported as widely distributed, particularly in the 

southern and Middle Belt regions, but underutilised as a mod-

ern construction material [8]. The thesis cites the Raw Mate-
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rials Research and Development Council as identifying sev-

eral states with abundant bamboo occurrence, including Edo, 

Anambra, Enugu, Osun, Ogun, Ondo, Oyo and Rivers [9]. 

Kano has comparatively rare natural occurrence in the source 

discussion, although Doguwa Local Government Area is pro-

posed as potentially suitable for commercial-scale cultivation 

[2]. Bamboo has potential applications in foundations, floors, 

walls, partitions, roofs, scaffolding, bridges and reinforcement 

when appropriately treated and designed [10]. Its sustainabil-

ity potential is linked to renewability, low weight, workability 

and opportunities for local production [11]. However, bamboo 

is anisotropic and its performance depends on species, age, 

growth conditions, moisture, geometry, treatment and detail-

ing [12]. 

1.2. Problem Statement 

Nigeria faces continuing pressure to provide affordable and 

sustainable buildings while conventional construction costs 

increase [13]. Although bamboo is available in many parts of 

the country, the study reports limited use in building construc-

tion [3]. The problem therefore extends beyond physical avail-

ability to commercialization, design knowledge, technical 

skills, market demand, transportation, durability concerns and 

institutional support [14]. 

1.3. Aim and Objectives 

The study aimed to explore the role of bamboo as a sustain-

able building material in architecture. Its objectives were to: 

1) study the properties of bamboo as a building material; 

2) examine the sustainability of bamboo as a building ma-

terial; 

3) study the challenges of bamboo as a material for building 

construction; and 

4) propose recommendations that can enhance the use of 

bamboo as a building material in architecture. 

2. Literature Review 

2.1. Bamboo and Sustainable Architecture 

Sustainability in the source study is presented as meeting 

present needs without compromising future generations and is 

associated with environmental, economic and social dimen-

sions [4]. Sustainable architecture seeks to reduce negative en-

vironmental effects through site-responsive design, energy 

management and environmentally responsible materials [15]. 

Bamboo fits this framework because it is renewable and can 

be harvested while leaving its root system intact [6]. The 

source study also highlights lightweight construction, flexibil-

ity, prefabrication, assembly, dismantling and reuse as poten-

tial sustainability advantages [16]. 

2.2. Relevant Material Properties 

The thesis reports favourable tensile characteristics associ-

ated with the longitudinal fibre structure of bamboo [10]. Me-

chanical properties vary with species, climate, culm height 

and age [12]. Bamboo is anisotropic, with longitudinal and 

transverse properties differing substantially [17]. The study 

also reports significant shrinkage as moisture is lost, making 

seasoning and moisture control important [18]. Durability is a 

major consideration. The source identifies insect and fungal 

attack, particularly under damp conditions, as significant 

problems and states that preservation and treatment are neces-

sary to improve service life [19]. This means sustainable bam-

boo construction requires responsible harvesting, treatment, 

detailing and maintenance rather than simply using untreated 

culms [20]. 

3. Materials and Methods 

3.1. Research Design and Study Area 

A descriptive survey approach was adopted in Kano State, 

Nigeria [2]. The target population reported in the thesis com-

prised 20 craftsmen and 60 architects associated with sustain-

able/local-material construction, and 80 responses were ob-

tained [2, 4, 5]. 

3.2. Data Collection 

Primary data were collected using a structured question-

naire and oral interviews [2]. The questionnaire used a five-

point Likert scale: 1 = strongly disagree, 2 = disagree, 3 = un-

decided, 4 = agree and 5 = strongly agree [2]. 

3.3. Sampling and Data Analysis 

The study adopted simple random sampling [2]. Data were 

analysed descriptively and presented mainly through percent-

ages and charts [2]. The thesis contains an internal incon-

sistency in its sample-size calculation: the narrative reports 80 

respondents, while the displayed calculation gives approxi-

mately 79.5 and subsequently states approximately 83 [2]. 

This article therefore uses the reported achieved sample of 80 

and does not reconstruct unreported raw frequencies [2]. 

4. Results and Discussion 

4.1. Respondent Characteristics 

The respondent profile was predominantly male, with 94% 

male and 6% female respondents. Regarding qualification, 

46% held bachelor's degrees, 24% held ND, 10% held HND, 

5% held master's degrees and 15% were reported as having 

primary-school qualifications. 
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Figure 1. Gender distribution of respondents (source-study percent-

ages). 

Figure 1 shows the gender distribution of the respondents 

involved in the study. The result indicates that 94% of the re-

spondents were male, while only 6% were female. This shows 

a strong male dominance among the respondents. The pre-

dominance of male respondents may be associated with the 

composition of the construction-related professionals and 

craftsmen involved in the study. Since the research concerns 

the use of bamboo in architectural and building construction, 

the result indicates that the opinions obtained were largely 

from male stakeholders. However, the relatively low propor-

tion of female respondents should be considered when inter-

preting the findings, as the perspectives of women in architec-

ture and construction are less represented in the sample. 

Figure 2 presents the academic qualifications of the re-

spondents. The results show that 46% possessed bachelor's de-

grees, 24% held National Diplomas (ND), 10% possessed 

Higher National Diplomas (HND), 5% had master's degrees, 

while 15% had primary-school qualifications. The relatively 

high proportion of respondents with bachelor's degrees sug-

gests that a substantial part of the sample had formal tertiary 

education and could provide informed opinions concerning 

building materials and architectural practice. The presence of 

respondents with ND and HND qualifications also reflects the 

participation of technically oriented personnel and craftsmen. 

The 15% with primary-school qualifications may represent re-

spondents whose practical experience in construction and 

bamboo utilisation provides knowledge gained through tradi-

tional or experiential practice. Thus, the combination of for-

mal educational backgrounds and practical experience pro-

vides a broader basis for assessing bamboo as a building ma-

terial. 

 
Figure 2. Academic qualification of respondents (source-study percentages). 

4.2. Factors Associated with Limited Bamboo 

Use 

Figure 3 illustrates selected factors associated with the lim-

ited use of bamboo as a building material. The results reveal 

that low commercialisation, poor architectural design, low 

patronage, government attitude and discrimination against 

bamboo were identified as important factors. Low commer-

cialisation recorded 51% agreement, indicating that more than 

half of the respondents considered inadequate commercial de-

velopment of bamboo to be a major factor limiting its adoption. 

Poor architectural design attracted 40% agreement and 45% 
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strong agreement, giving a combined positive response of 

85%. This suggests that inadequate incorporation of bamboo 

into contemporary architectural design may significantly re-

strict its application. Similarly, low patronage recorded 48% 

agreement and 40% strong agreement, representing 88% pos-

itive responses. This suggests that market demand and public 

acceptance are important determinants of bamboo utilisation. 

Government attitude was also significant, with 40% agreeing 

and 50% strongly agreeing that governmental attitude towards 

local building materials affects bamboo utilisation. In addition, 

40% agreed and 39% strongly agreed that discrimination 

against bamboo contributes to its limited adoption. 

 
Figure 3. Selected factors associated with limited bamboo use. The chart reproduces reported percentages; categories not reported for an item 

are shown as zero. 

The findings indicate that bamboo adoption is affected by 

both its perceived attributes and institutional or market barri-

ers. Low commercialization was supported by 51% of re-

spondents, while 39% were undecided. Poor architectural de-

sign attracted 40% agreement and 45% strong agreement. 

Low patronage was also strongly identified: 48% agreed and 

40% strongly agreed that low patronage affects bamboo use. 

Government attitude was another prominent concern. Forty 

percent agreed and 50% strongly agreed that a lukewarm gov-

ernmental attitude towards local building materials contrib-

utes to limited bamboo use. Similarly, 40% agreed and 39% 

strongly agreed that discrimination against bamboo contrib-

utes to its underuse. 

4.3. Technical and Operational Constraints 

Figure 4 presents the major constraints affecting the utilisa-

tion of bamboo in building construction. The most prominent 

constraint was small-scale production, with 88% of respond-

ents agreeing or strongly agreeing that it limits wider bamboo 

utilisation. This indicates that inadequate production capacity 

may make it difficult to ensure a consistent supply of bamboo 

for construction projects. Durability and moisture concerns 

were among the most important constraints. Eighty-three per-

cent agreed or strongly agreed that doubt about bamboo's du-

rability and longevity affects its use (48% agree; 35% strongly 

agree). Early deterioration or decay attracted 41% agreement 

and 27% strong agreement. Similarly, 52% agreed that mois-

ture absorption contributes to deterioration. 

Production and infrastructure constraints were also promi-

nent. Eighty-eight percent agreed or strongly agreed that 

small-scale production limits wider use, while 80% agreed or 

strongly agreed that poor road networks for transporting ma-

terials to sites are a constraint. Lack of precise design specifi-

cations attracted 57% agreement and 19% strong agreement. 

These findings point to the need for design guidance, technical 

training, supply-chain development and professional capacity 

building. 
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Figure 4. Major reported constraints expressed as Agree + Strongly Agree, calculated from the source-study percentages. 

Doubt about durability and longevity was also prominent, 

with 83% of respondents expressing agreement or strong 

agreement. This finding is important because perceived dura-

bility is a major consideration when selecting structural and 

building materials. Poor road networks recorded 80% com-

bined agreement and strong agreement, indicating that trans-

portation difficulties may further increase the challenges asso-

ciated with moving bamboo from production areas to con-

struction sites. 

Furthermore, lack of precise design specifications recorded 

76% combined agreement and strong agreement. This sug-

gests that the absence of clear technical guidance may discour-

age architects, engineers and contractors from incorporating 

bamboo into building projects. Moisture-related deterioration 

also emerged as a concern, with 52% agreeing or strongly 

agreeing that moisture absorption contributes to deterioration. 

The findings therefore demonstrate that bamboo adoption re-

quires more than simply increasing availability. Production, 

transportation, durability, preservation and standardised de-

sign specifications must be addressed simultaneously to im-

prove its acceptance as a modern construction material. 

4.4. Availability, Cost and Workability 

The evidence on availability and cost was less decisive than 

the evidence on institutional and technical barriers. For the 

availability item, 47% disagreed and 20% strongly disagreed 

with the negative formulation, while 29% were undecided and 

4% agreed. For cost, 31% agreed that bamboo is cheap to ac-

quire, 3% strongly agreed and 55% were undecided. Worka-

bility also generated uncertainty: 37% agreed that bamboo is 

easily worked on, 14% disagreed and 49% were undecided. 

The relatively high undecided proportions suggest uneven 

stakeholder experience with bamboo. Demonstration projects 

and technical education can therefore help stakeholders eval-

uate bamboo using documented performance and appropriate 

construction practice. 

4.5. Strategies for Improving Bamboo Adoption 

Figure 5 presents the strategies identified by respondents 

for improving the utilisation of bamboo as a building material. 

The results demonstrate particularly strong support for the 

proposed interventions. Indigenous technology development 

and fiscal incentives received 100% combined agreement and 

strong agreement, indicating unanimous support among the 

respondents. 

Respondents strongly supported interventions intended to 

strengthen the bamboo value chain. Ninety-one percent agreed 

or strongly agreed that government cooperation could support 

bamboo development for housing. Fiscal incentives received 

unanimous positive responses in the reported data: 36% 

agreed and 64% strongly agreed. Technical support received 

71% agreement and 24% strong agreement. 

The strongest endorsement was for development and prop-

agation of indigenous technology, with 39% agreeing and 61% 

strongly agreeing. Cost reduction was supported by 60% 

agreement and 35% strong agreement, while large-scale pro-

duction received 64% agreement and 36% strong agreement. 

These results indicate that adoption requires coordinated in-

terventions across policy, skills, technology, production and 

markets. 
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Figure 5. Strategies endorsed by respondents, expressed as Agree + Strongly Agree. 

Large-scale production was also strongly supported, with 

100% of respondents agreeing or strongly agreeing with the 

strategy as represented in the figure. Technical support re-

ceived 95% positive responses, while cost reduction also rec-

orded 95%. Government cooperation received 91%, while hu-

man-resource mobilisation and reduction of dependence on 

foreign-material development recorded 85% and 89%, respec-

tively. 

The results suggest that respondents perceive bamboo de-

velopment as requiring a coordinated strategy involving gov-

ernment, industry, technical professionals, local entrepreneurs 

and skilled labour. In particular, the strong support for indig-

enous technology indicates the importance of developing local 

methods for processing, treating, designing and constructing 

with bamboo. Similarly, fiscal incentives and large-scale pro-

duction could contribute to improving affordability and avail-

ability. 

Therefore, Figure 5 indicates that policy support, techno-

logical development, technical capacity and commercial-scale 

production are central to transforming bamboo from a rela-

tively underutilised local material into a viable sustainable 

construction material. 

4.6. Attitudes Toward Bamboo in Modern 

Construction 

Figure 6 presents respondents' opinions concerning the in-

corporation of bamboo into modern building construction. 

The results show that 47% agreed that modern buildings 

should involve bamboo for sustainability, while 18% disa-

greed and 35% remained undecided. This indicates that alt-

hough almost half of the respondents support the incorpora-

tion of bamboo into modern buildings, a considerable propor-

tion remain uncertain. For the question concerning the need 

for bamboo in modern building materials, 49% agreed, 2% 

disagreed and 49% were undecided. The relatively high pro-

portion of undecided respondents is significant. It suggests 

that many stakeholders may not yet have sufficient knowledge, 

experience or confidence regarding the performance and prac-

tical application of bamboo in contemporary buildings. The 

findings therefore indicate that acceptance of bamboo is 

emerging but is not yet universal. Demonstration buildings, 

professional training, technical specifications, experimental 

evidence and successful case studies could help reduce uncer-

tainty and improve confidence among architects, engineers, 

contractors and building clients. 

The final attitude questions showed a mixed but generally 

supportive position. Forty-seven percent agreed that modern 

buildings should involve bamboo for sustainability, 18% dis-

agreed and 35% were undecided. On whether bamboo is 

needed in modern building materials, 49% agreed, 2% disa-

greed and 49% were undecided. Thus, the study indicates 

openness to bamboo alongside substantial uncertainty. 
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Figure 6. Respondents' views on incorporating bamboo into modern construction. 

5. Discussion 

The findings indicate that bamboo's sustainability potential 

is recognised more readily at the conceptual level than in rou-

tine construction practice. Renewable supply, low weight, 

flexibility and workability provide a foundation for sustaina-

ble architectural applications. However, concerns about dura-

bility, moisture, production scale, transportation and design 

specifications show that availability alone does not guarantee 

adoption. 

The results are consistent with the source study's literature 

review, which identifies tensile strength, flexibility and low 

weight as favourable characteristics while recognising shrink-

age, anisotropy, biological attack and connection limitations. 

Treatment is especially important because exposure to damp 

conditions can accelerate deterioration. 

The strong endorsement of indigenous technology and tech-

nical support suggests that professional knowledge is a critical 

bridge between bamboo's inherent properties and practical ap-

plication. A transition from informal or temporary use towards 

engineered and architecturally integrated systems would re-

quire design guidance, training, quality control, treatment fa-

cilities, market development and supportive public policy. 

6. Conclusion 

The study demonstrates meaningful potential for bamboo 

as a sustainable building material in architecture, but wider 

adoption in Kano State is constrained by technical, profes-

sional, market and institutional factors. Prominent concerns 

include durability and longevity, moisture-related deteriora-

tion, small-scale production, transportation, inadequate design 

specifications and limited patronage. 

Respondents nevertheless strongly supported government 

cooperation, fiscal incentives, technical support, indigenous 

technology development, cost reduction and large-scale pro-

duction. Bamboo should therefore be considered not merely 

as a traditional material but as a potential component of a 

broader sustainable-material strategy, provided that treatment, 

design, quality control and institutional support are strength-

ened. 

7. Recommendations 

1) Introduce indigenous building materials, including bam-

boo, into relevant tertiary curricula. 

2) Develop and disseminate design specifications and tech-

nical guidance for bamboo construction. 

3) Provide preservation and treatment facilities to improve 

service life. 

4) Promote commercial-scale bamboo cultivation and local 

processing. 

5) Support bamboo entrepreneurs through fiscal and tech-

nical incentives. 

6) Implement demonstration projects showing safe, durable 

and aesthetically acceptable bamboo architecture. 

7) Provide professional training in bamboo design, treat-

ment, connections and construction. 

8) Conduct further experimental research on mechanical 

performance, durability, connections, fire behaviour, 

life-cycle impacts and cost. 
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