OPENaﬂ.CCESS

International Journal of Advanced Engineering and Nano Technology (IJAENT)

ISSN: 2347-6389 (Online), Volume-11 Issue-6, June 2024

Investigation of Traditional Bamboo House
Construction Practice and the Need for Bamboo

Construction Technology in Awi Zone [ &

Asimie Agegnehu Gatie, Kassahun Admassu Abegaze, Wallie Tilahun Bitew

Abstract: Bamboo for housing construction is a paramount
material due to its adaptability characteristics, cost advantage,
wider accessibility and environmental friendliness. This study
focused on bamboo technology for bamboo housing construction
in Awi Zone of Ethiopia and it has also identified the current use
of bamboo for construction, challenges facing bamboo
improvement, factors influencing bamboo application and to
propose the mechanism of technology transfer in bamboo house
construction technology transfer in the bamboo house
construction future. The main tools for the collection of data were
questionnaires, interviews and case studies which were used to
identify the various challenges and factors influencing bamboo
construction technology. The data were analyzed using a
Statistical Package for Social Sciences software within its mean
value. The findings of this study indicate that lack of research
funds for bamboo building materials with a mean of 4.22;
inadequate technologies and weak technology transfer in bamboo
construction with a mean of 4.13 and lack of finance to facilitate
bamboo construction technology with a mean of 4.11 are the major
problems of bamboo construction technology development.
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I. INTRODUCTION

Bamboo is one of the oldest and most flexible building

materials with many uses in the field of construction,
particularly in developing countries. It is strong and
lightweight and can often use without processing or finishing.
Bamboo constructions are easy to build, resilient to wind and
even earthquake forces, and readily repairable in the event of
damage Jayanetti et al, (2008) [3] [11] [12] [13]. It is a current
construction material among rural societies in Ethiopia,
especially in regions of Awi; where it grows naturally. The
country is rich in traditional bamboo housing designs,
practices and skills.
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However, the sustainability of the traditional and modern
architecture used by the poor communities in Ethiopia is
under threat due to reducing resource availability, increasing
rural populations, and a shortage of contemporary processing
technologies. The government is also willing to develop
bamboo as another construction material using laminated
bamboo and is planning to establish a manufacturing
industry. This will provide a possible road for incorporating
bamboo into the formal housing industry (Paudel, 2011) [7].

1.2. Statement of the Problem: In Ethiopia, bamboo as a
construction material was not completely utilized in the
construction industry and this shows that the bamboo housing
construction technology still remains at its infant stage. Since
bamboo is readily available and less costly unlike cement,
sand and steel. The people in focus do need an alternative
material and technology. Bamboo is highly renewable and the
fastest growing material and has properties that make it
suitable for construction as happened to be elsewhere. The
challenges existing for technology transfer in bamboo
construction like; unwillingness of the transfer of the real
technology and technical know-how, has led to unproductive
technology ownership, incorrect technology selection,
unmatched with the current practice elsewhere, shortage of
practical training and too much rush in the adoption process.
Therefore, this research attempts to fill these gaps by
investigate traditional bamboo house construction practice
and bamboo house construction technology in Awi Zone.
1.3. Specific Objectives were: to identify the challenges of
bamboo improvement in housing construction sector, to
investigate the major factors affecting bamboo application for
construction and to identify the governing factors of
technology transfer in bamboo house construction.

Il. MATERIALS AND METHODS

A Study Area Selection:

The rural area was selected due to various reasons. Awi has
managed the bamboo production system due to the
accessibility of bamboo forest. The area is selected based on
the major users of commercial bamboo resources and the
main traditional bamboo handcraft processing centers. The
selected area is more or less illustrative for the Ethiopian
bamboo growing and processing places and later provides
useful reasonable insight in to bamboo products and
technologies.
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Figure 2. 1 Location of the study area (Williams, 2007)
[10].

B. Source of Data:

Primary Source of Data were conducted through
questionnaire, interview (In nondirective type of interview
the interviewer asks questions as they come to mind) Taber,
K et al.. (2016). Case study (multiple data collection
techniques will be preferred to understand the context and
make the participant s' response with practically high
validity) (Jones, 2001) [4]. Secondary sources of data were
obtained from relevant books, journals and research papers
.The population was used from stakeholders (owner,
professional and regulatory bodies) who work in awi zone
bamboo house construction. After the baseline survey was
complete, semi-structured questioners, interviews and case
studies were conducted on bamboo houses, bamboo craft
enterprises, bamboo enterprises and other consumers and
bamboo experts Aibinu et al.. (2002) [1].

C. Sample Size Determination:

Sampling is the process of selecting representative units of
construction parties for the study. The advantage of using a

sample is that it is more practical and less costly than
collecting data from all the construction parties (Njogu, 2015)
[6].
n=no/[1+(no/N)]
Where: no: First estimate of sample size, p: The proportion
of the characteristic being measured in the target population
with value of 0.5, q: Complement of p or 1-p, V: The
maximum standard error allowed, N: The population size and
n: The sample size.

D. Methods, Tools and Instruments Used for the
Research:

The qualitative data was collected through interviews and
case studies which were analyzed based on the specific
objectives of the study. Quantitative data was collected
through questionnaires and the analysis uses for order of
mathematical operations to evaluate the properties of data
Khawaja K.et al.. (2012) [5]. Quantitative data obtained from
the respondents were fed into the SPSS sheet to calculate and
process the data. Later it was analyzed using the Statistical
Package for Social Sciences (SPSS) and mean score to obtain
ranks of the results (Greasley., 2007) [2]. The reliability of
the result has been checked by Cronbach's alpha to know the
measure of internal consistency (“reliability™) (Taber, 2016)

(8] [9].

I1l. RESULTS AND DISCUSSION

A Challenges of Bamboo Improvement in Housing
Construction

The challenges bamboo improvement in housing
construction sector respondents was asked about all the seven
challenges bamboo improvement in construction.
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As the response obtained from the respondents on the
challenges bamboo improvement the reliability statistics
Cronbach®s Alpha value (0.550) is acceptable with the largest
mean score value of 4.11. As per the result that is presented
above the top five challenges bamboo improvement based on
their mean values are lack of finance with 4.11, lack of
innovation with 3.87, lack of incentives with 3.85, lack of
awareness with 3.83 and lack of commitment of stakeholder
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institutions with 3.80. The rest are of minor challenges
bamboo improvement in housing construction.
B. Major Factors Affecting Bamboo Application

The major factors affecting bamboo application is
categorized in to two major groups like, application- related
factors and policy - related factors.

a. Application related factors in bamboo use

mean value
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Figure 3. 2: Application Related Factors in Bamboo Use

The above table shows that lack of research funds for
bamboo building materials with a mean of 4.22, lack of
industrial associations and construction certification bodies
with a mean of 4.02, limited knowledge on cultivation of
good bamboo with a mean of 3.89, no unified education
system of bamboo and wood structure with a mean of 3.89,

low level of industrialization for production with a mean of
3.87, lack of promotion with a mean of 3.87, lack of industrial
planning and marketing planning for bamboo with a mean of
3.85 are the top seven major factors in bamboo application.

b. Policy related factors in bamboo application
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Figure 3. 3: Policy Related Factors in Bamboo Application

As the response obtained from the respondents on policy
related factors in bamboo application has low reliability
(0.126) with the highest mean score value of 4.13. The above
table shows that no certification mechanism for bamboo mat
with a mean of 4.13, lack of incentive policy with a mean of

3.87, no mechanism for technology transfer with a mean of
3.46 and lack of code of practice in the bamboo industry with
a mean of 3.35 are the top four major factors in bamboo
application under policy related factors.
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C.

Factors of Technology Transfer in Bamboo Construction

Mean value
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Figure 3. 4: Factors of Technology Transfer in Bamboo Construction

The above table shows that, inadequate technologies and
weak technology transfer with 4.13, lack of economic
incentives to promote rural communities with 3.83, lack of
modern processing technologies with 3.74, low quality

products with 3.52 and lack of skills and tools for processing
bamboo with 3.50 are top five factors of technology transfer
in bamboo construction. While the rest of all other are minor
factors of bamboo construction technology transfer.

D. Current Use of Bamboo in Housing Construction
a. Traditional use of bamboo in Awi Zone
mean value
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Figure 3. 5: Traditional use of bamboo in Awi Zone

As a result shown above, has sufficient reliability of 0.442 with a peak mean of 4.54. The most products of bamboo used for
flooring, rudimentary furniture, mats, basketry and household utensils in a traditional manner.

b. Contemporary use of bamboo in Awi Zone
mean value
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As the results in the above show, reliability (0.487) is
acceptable with 3.85 higher mean score value. Most products
of bamboo are used for particle board, plywood, flattened
bamboo boards, scaffolding and fiber board prefabricated
houses contemporarily.
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E. The Results of Interview Questions

The main challenges of bamboo innovation in house
construction obtained from the interviews are stated below.

Table 3. 1: Challenges of Bamboo Innovation in House Construction

Challenges of Bamboo Innovation in House Construction Yes (%) No (%) Rank
Lack of bamboo house promotion 49 51 5
Lack of government support to develop bamboo house technology 52 48 3
Low interest in bamboo house construction 61 31 2
Lack of working capital 48 52 6
Inadequate machines and tools to work bamboo house 72 28 1
Lack of adequate education and skills 51 49 4
Based on the results of interview questions, inadequate F Case Study

machines and tools to work bamboo house (72%), low
interest in bamboo house construction (61%), Lack of
government support to develop bamboo house technology
(52%) and lack of adequate education and skills are the main
factors of technology in bamboo house construction.

The case study were conducted to the site practice problem
of bamboo house construction and Factors of bamboo
enhancement in  housing construction on selected
stakeholders as presented below. The methods of analysis
were based on the percentage of the respondents.

Table 3. 2: Site Practice Problem of Bamboo House Construction

Case study I: Site Practice Problem of Bamboo House Construction Yes (%) No (%) | Rank
Have you used harvested bamboo in dry season to avoid fungus attack and excess moisture? 55 45 4
Have you used chemical treatments in row materials of bamboo? 17 83 1
Have you protect bamboo materials from direct sun, moisture and rain? 44 56 3
Did you encourage peoples to use bamboo for house construction? 72 28 5
Did you get training on the ways of bamboo house construction? 23 77 2
Case study I1: Factors of Bamboo Enhancement in Housing Construction

Lack of strategy, implementation and integration on bamboo materials 59 41 2
weak linkage between different institutions 45 55 6
Limited management system of bamboo resource 42 58 8
Improper use of bamboo materials for house building 48 52 5
Lack of systematic experimental research 62 38 1
Inadequate bamboo processing techniques 49 51 4
Difficulty in forming storing joints 52 48 3
Difficulty in quality control 44 56 7

From case study I, chemical treatment of bamboo materials  are: lack of industrial associations and construction

were not used (83%) , lack of training on the ways of bamboo
house construction(77%), protect bamboo materials from
direct sun, moisture and rain were not adopt(56%) are the
main  problems of house construction technology
implementation based on the ranks of respondents saying no.
whereas, From case study |1, Lack of systematic experimental
research (62%), lack of strategy, implementation and
integration on bamboo materials (59%), difficulty in forming
storing joints (52%) and inadequate bamboo processing
techniques (51%) are the main factors of bamboo
enhancement in housing construction based on the ranks of
respondents saying yes.

IV. CONCLUSION

Conclusions are drawn from the study by combining the
results and discussions leading to solving the problems. It was
meant to answer the questions raised and the specific
objectives stated in section 1.3.2 of the introduction chapter.
Based on the finding, most products of bamboo are used for
flooring, rudimentary furniture, mats, and basketry and
household utensils in a traditional manner. The results
indicated that, lack of financial support, lack of innovation
and lack of incentives are the main challenges bamboo
improvement in housing construction industry. This research
revealed that the major factors affecting bamboo application
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certification bodies, limited knowledge on cultivation of good
bamboo, lack of unified education system of bamboo and
wood structure and no certification mechanism for bamboo.
The findings showed that, limited technologies and weak
technology transfer, lack of economic incentives to promote
rural communities and lack of modern processing
technologies are the major obstacles of technology transfer in
the bamboo house construction.
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