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Abstract: The paper assesses the Techno-economical values of bamboo with a view of assessing its potential for
furniture production and employment generation. Rate of returns and Cost Benefit ratio of bamboo furniture such
as beds and tables were examined to establish the economics value of the production and the Impact bending
which determines its strength to resist sudden load was also evaluated along the height to establish the fitness and
appropriateness of the laminated bamboo for production of furniture. Samples were taken along the length at the
base, 25%, 50% and top of the total length of the culms. The Rate of Returns (RORI) of bamboo furniture is abowe
60% and Cost Benefit Ratio is higher than 1. The mean Impact Bending for laminated bamboo is 0.76+0.17m; it
ranges from 0.79+0.18m, 0.77£0.19m, 0.75%£0.13m and 0.74+0.16m for the base, 25%, 50% and Top of the total
height of the bamboo culms respectiwely.
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1. INTRODUCTION

Bamboo is one of the lesser known/lesser used non-wood renewable natural resources that have long been identified for
multi-purpose uses (Sattar, et al., 1996, Sekar, et al., 1998) having long history of utilization in many parts of the world,
with relics from bamboo mats and baskets dated at younger stone age between 3,300 and 2800 BC already obtained
(Erakhrumen and Ogunsanwo, 2009; Ding, 1996). The importance of these plant species for multi-purpose uses might
have stimulated and encouraged their use for many applications in many countries (Gielis 2002; Chand, et al, 2006;
Nordin, et al, 2007) ranging from food, handicraft, furniture, house hold utilities, fish traps to various industrial uses.

In Nigeria, the current patterns of development in the forest industry which rely solely on diminishing forest resources
have been observed to be unsustainable (Ogunwusi and Jolaoso, 2012). A number of studies (Larinde, 2010) have
reported the timber resources in the country to be dwindling in availability. There is therefore need to search for more
sustainable, climate friendly alternatives that have potentials for alleviating the social and environmental problems the
world is currently facing.

The mechanical properties of wood are the expression of its behaviour under applied forces (Panshin and de Zeeuw,
1980). The strength of wood referred to its ability to resist external forces or load that can change its size and its shape.
The change in size or shape of wood is generally known as deformation or strain. The force of deformation when
expressed on the basis of unit is known as stress.

The term strength properties or mechanical properties as applied to a material such as wood refers to the ability of the
wood to carry applied load or forces (Haygreen and Bowyer, 1996). Tsoumis (1991) defined strength properties as the
measure of its resistance to exterior forces, which tend to deform its mass. The resistance involves a number of specific
mechanical properties and it is these that determine the suitability of different species of timbers for the various purposes
for which they are used (lllston et al,1987). Desch and Dinwoodie (1996) also defined the strength of a wood as the
ability of the wood to resist applied forces that could lead to its failure. Haygreen and Bowyer (1996) indicated that
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mechanical properties are usually the most important characteristics of wood products to be used in structural
applications. They further explained that the term strength is often used in general sense to refer to all mechanical
properties. Nonetheless, there are many different types of strength and elastic properties and as such it is important to be
very specific about the type of mechanical property being discussed. A comprehensive knowledge of the structure of
wood, its chemical and physical behaviour, and the causes of variability, as they affect its utilization form the basis of
present and potential utilization of wood (Panshin and de Zeeuw, 1980). According to Farmer (1972), timber, like all
other materials of construction, has the ability to resist applied or external forces. In practice, timber is frequently
subjected to a combination of stresses (compressive, bending tensile and shearing), although one usually predominates.

Cost-benefit analysis (CBA) is a method for organizing information to aid decisions about the allocation of resources. Its
power as an analytical tool rests in two main features: costs and benefits are expressed as far as possible in money terms
and hence are directly comparable with one another; and costs and benefits are valued in terms of the claims they make on
and the gains they provide to the community as a whole, so the perspective is a ‘global’ one rather than that of any
particular individual or interest group.

CBA is a tool used to determine the worth of a project, programme or policy. It is used to assist in making judgments and
appraising available options. CBA principles and practice are well established — as evidenced by the vast amounts of
literature available from academics, CBA practitioners, and government agencies (both domestically and abroad). CBA is
a quantitative analytical tool to aid decision-makers in the efficient allocation of resources. It identifies and attempts to
quantify the costs and benefits of a programme or activity and converts available data into manageable information. The
strength of the method is that it provides a framework for analyzing data in a logical and consistent way. Fromthe above,
the paper therefore assesses the Impact Bending which is known as the maximum hammer drop. It shows the ability of
wood samples to resist suddenly applied load. Impact bending is just one of the three criteria used in the laboratory for
measuring toughness (Desch, 1988) and Cost benefit analysis of bamboo glue-lam in the production of furniture in
Nigeria

2. METHODOLOGY
Impact bending:

The bamboo culms (Bambusa vulgaris) that were converted and experimented upon in this study were obtained fromthe
Asanmagbe stream of Forestry Research Institute of Nigeria, Ibadan. Forestry Research Institute of Nigeria is located on
Latitude 7°22’N and Longitude 3°53”’E

The bamboo culms were converted to strips and glued together using top bond, test samples of 2xX2x30cmaccording to BS
373 were produced from the laminate formed at different level of the bamboo culms along the height.

The impact bending test was carried out using the Hatt-Turner Impact Testing Machine at the Department of Forest
Products Development and Utilization, Forestry Research Institute of Nigeria, Ibadan; following British Standard BS 373.
In this method, standard test specimen 20 x 20 x 300mm was supported over a span of 240mm on a support radiused
15mm, spring restricted yokes are fitted in order to arrest rebounce.

This was then subjected to a repeated blow from a weight 1.5 kg at increasing height initially from 50.8mm, and then
every 25.4mm, until complete failure occurred at which point the height was recorded in meter as the height of maximum
hammer drop.

The experimental design for the experiment was a Completely Randomised Design (CRD) with fifteen replicate, after
which different furniture products such as Bed, Table and Stool were produced from the laminate.

Production and costing of furniture items

Profitability analysis: the profitability of the production of the bamboo laminate furniture was calculated using Rate of
returns on Investment (RORI)

TR-TC
—X

RORI = {101 OO @

Page | 2
Novelty Journals




u& ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 3, Issue 3, pp: (1-7), Month: May - June 2016, Available at: www.noveltyjournals.com

Where: TR=total revenue (Selling price)
TC=Total cost (Production cost)

The viability of the production was also determined using the cost benefit analysis. For any production or business to be
economically viable, the benefit cost ratio must be greater than one (1)

The formula is given as:

Rt

2z
@+r)
e —— @)

2 ()

Where: Ri= Revenue over time t

BC =

Ci= Cost overtime t
r= Discount rate (10%)
1= constant

t=one (1) year

3. RESULT AND DISCUSSION
Impact Bending:

The mean Impact Bending for laminated bamboo is 0.76+0.17m; it ranges from 0.79+0.18m, 0.77+0.19m, 0.75+0.13m
and 0.74+0.16m for the base, 25%, 50% and top of the total height of the bamboo culms respectively (Table 1), IMB
decreases from base to the middle and further decreased to the top.

TABLE1: Mean of Impact Bending (m) for Bamboo glue-lam

Sampling Height Mean (m)
Top 0.74+0.16

25% 0.79+0.19

50% 0.74+0.13

Base 0.77x0.19

Total mean 0.76£0.17

This is contrary to Ajala, (2005). Who discovered inconsistence variation in the IMB of Anningeria robusta that is a
dicotyledon. Adejoba, (2008), obtained 0.3m for the IMB of Ficus mucuso. In his findings, he opined that the IMB was
the same at any point of the wood of Ficus mucuso. While Ojo, et al., (2012) observed the same pattern of decrease from
the base to the top on the wood of Borassus aethiopum given the impact bending as 0.92+0.07m at the base, 0.83+0.08m
at the middle and 0.48+0.04m at the top in Borassus aethiopum which is a monocot, and the Impact bending of Borassus
athiopum is 0.74+0.02m.

This variation pattern in IMB may be attributed to the fact that wood is a natural material and the tree is subject to many
constantly changing influences, hence wood properties vary considerably. (Green, et al., 999) Statistically there is no
significant difference among the treatment.

It shows the ability of wood samples to resist suddenly applied load. Impact bending is just one of the three criteria used
in the laboratory for measuring toughness (Desch, 1988). It is important to note that scientists have not agreed as to
which one shows shock resisting ability of wood material which can be widely used as an indicator of toughness of wood
materials. The amount of shock resistance of a solid body depends on the ability to absorb energy and dissipate it before
deformation, (Kollman and Cote, 1968). The maximum hammer drop is read directly from impact bending machine and
recorded in metres. The result obtain compare favourably with conventional timber species. Statistically, there was no
significant difference among the sampling height of the bamboo culms glue-lam (Table 11)
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TABLEZ2: Analysis of variance for Impact Bending of Bamboo glue-lam

SV df Sum of square Mean of square Fcal Ftab
Trt 3 0.024 0.008 0.28" 3.15
Error 56 1.60 0.029
Total 59 1.63

ns= Not significant (P>0.05)
Cost Benefit Ratio Analysis:

Each bamboo culm cost #200 (Two hundred naira only) and 20 culms of bamboo will be needed for the production for the
production of a 6x6 bed. Therefore, 20 culms will cost #200x20=#4000

Transportation= #1000

Preservation of the culm=#2000

Finishing= #2500

Labour cost=#5000

Adhesive (glue) for lamination = #2000

Total cost = #16500

A 6x6 bamboo bed is sold for #27,000

Therefore, Rate of Returns on Investment (RORI) =#27000-#16500 x100
#16500

=63.64%

N 27,000
(1+10%)
N16500

2 (1+10%)

BC =

BC=1.64

The valuation of forest resources has been a concern in forestry for a quite long time (Agbeja, 2007), however, most
valuation efforts until the 1950s were limited almost entirely to timber compartment of the forest (Champman and Meyer,
1947; Hiley, 1956). The purpose of valuation is to make the value on each forest use explicit, and not necessarily to put
total value on nature (Micheal, 1995). Various techniques have been developed over the years to derive the various
measures of value that are appropriate for a particular forest product valuation situations, there are several comprehensive
reviews and appraisals of these techniques that outline how they can be applied as well as their advantages (IIED, 1994;
Winpenny, 1991). FAO (1995) suggests that forest valuation should be always attributed only to the commodity studied
and to the actual context and situation studied.

Value is the worth of a product or service to an individual or like-minded group in a given context, often involving a
complex set of relationships (Brown, 1984). All economic values are anthropocentric by nature; that is, they are human -
assigned. A value according to Barbour (1980) is a general characteristic of a thing or a circumstance that a person views
with favour, believes is beneficial, and is disposed to promote. Values are not held in isolation but as component of a
value system, or ordered set of values.

4. CONCLUSION

The relationship between man and forests has always changed with socio-economic development and will certainly
continue to change, the reason being that Man/Land ratio will continue to be high and more wood products will be
demanded, therefore, there must be a substitute for this demand as a result of increasing population.Base on this research
work, the impact bending of bamboo glue-lam compares favourably with tropical timber species such as Milicia excelsia,
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Nauclea diderichi and so on. It was also discovered that every part of bamboo can be used in production of whatever
furniture. The rate of return on bamboo furniture is highly encouraging, this is even slightly above 60% and the Cost
Benefit Ratio is above 1, therefore, bamboo furniture production is a laudable and a viable project and a veritable means
of employment for youth in the country.

REFERENCES

[1] Adejoba, O.R: Evaluation of Ficus Mucuso (Welw.Ex Ficalho) Wood Properties and Their Variations. Unpublished
Ph.D. Thesis, Dept. of Agriculture and Environmental Engineering, University of Ibadan, 197pp. 2008

[2] Agbeja, B. O: Forestry Production System: A lens on Establishment of Teak Plantation for Transmission Poles and
Timber. A lecture delivered at Large Auditorium, Faculty of Agriculture and Forestry, University of Ibadan,
Nigeria. 20, June 2007. pp 1- 11. 2007

[3] Ajala, O. O: Evaluation of the physical and Mechanical properties of the wood of Annigeria robusta (A. chev).
Unpublished M.phil/Ph.D Thesis submitted to the Department of Forest Resources Management. University of
Ibadan. 2005

[4] Barbour, I. G: Technology, Environment and Human Value, Praeger, New York. 331 pp. 1980
[5] Brown, T. C: The concept of value in Resource Allocation Land Economics, 60 (3): 231. 1984

[6] British standards 373: Method of Testing Small Clear Specimens of Timber. British Standard Institute,
London.32pp, 1957

[71 Chand, N., Jain, D and Nigrawal, A. (2006): Investigations on gradient a.c conductivity characteristics of bamboo
(Dendrocalamus strictus) Bulletin of Material Science 29(2), 193-196

[8] Chapman, H. H and Meyer, W.H: Forest valuation, New York, McGraw-Hill

[9] Desch, H. E. 1988: Timber: Its structure, properties and utilization. 6" Edition. Pub. Macmillian Education 410pp.
1947

[10] Desch, H. E. and Dinwoodie, J. M.: Timber: Its structure, properties and Utilization. 6" Edition. Published by
Macmilliam Education. 410pp, 1983

[11] Ding, Y: Phyllostachys in China and its Utilization. Belgian Bamboo Society Newsletter 12, 7-15. 1996

[12] Erakhrumen Andrew Agbontalor and Ogunsanwo Olukayode Yekin: Water Absorption, Anti-Swell Efficiency and
Dimensional stability Properties of Neem Seed-Qil Treated Wild Grown Bambusa WVulgaris SCHRAD. EX J. C.
WENDL. In Southwest Nigeria. BioResources 4(4), 1417-1429. 2009

[13] FAO: Valuing Forests: Context, Issues and Guidelines. FAO paper 127, Rome 1995. pp38-39, 1995
[14] Farmer R.H: Handbook of Hardwood. Second Edition. Her Majesty’s Stationary Office London 2, 49-50pp. 1972

[15] Gielis, J: Future possibilities for bamboo in European Agriculture, Oprins Plant Sin-Lenaartsesteenweng 91 B-2319
Rijkevorsel. 2002

[16] Green, D. W, Winandy, J. E and Krestchmann, D. E: Mechanical Properties of wood. Wood handbook. Wood as an
engineering material. Madison, W1 USDA Forest service. Forest Products laboratory, 1999, general technical report
FPL; GTR-113: pp 1-45. 1999

[17] Haygreen J.G and J.L. Bowyer: Forest Product and Wood Science. An Introduction. Third Edition. IOWA State
University Press/ AMES 232pp. 1996

[18] Hilley, W. E: Economics of Plantations. London, Faber and Faber. 1956

[19] HIED: Economics of evaluation of tropical forest land use options: A review of methodology and applications.
London, IIED (draft). 1994
Page | 5
Novelty Journals




- Novelty Journals ISSN 2394-9716

International Journal of Novel Research in Interdisciplinary Studies
Vol. 3, Issue 3, pp: (1-7), Month: May - June 2016, Available at: www.noveltyjournals.com

[20] lliston, J.M., Dinwoodie, J.M. and Smith, A.A: Concrete, Timber and Metals. T.J. Press, Padstow Limited.
adstow.3pp. 1987

[21] Kollman. F. F. P. and Cote, Jr. W.A: Principles of Wood Science and Technology. Pub. Stringer verlag. Berlin
592pp. 1968

[22] Larinde S.L: Secondary processing and the Nigerian saw mill industry: Issues, challenges and opportunities. In S.
Adeyoju and S.O Bada (eds) Readings in sustainable tropical forest Management. Pp 277-291. 2010

[23] Michael, S.G: Economic valuation of the multiple use of forests: The case study of Bwindi Impenetrable Natural
Park (BINP), Uganda, University of Edinburg, UK. (MSc Dissertation). pp 4-11. 1995

[24] Nordin, K., Bahari, S. A., Zakaria, M. N and Jamaludin, M. A: Environmental-friendly sandwich panel using bamboo
skin wastes as core materials. Key Engineering materials 334-335, 41-44. 2007

[25] Ogunwusi A.A. and Jolaoso, M.A: Bamboo, Conservation of environment and sustainable development in Nigeria.
Advances Arts, Social Sciences and Education 2(9):346-358. 2012

[26] Ojo, A. R, Ogunsanwo, O. Y and Areghan, S. E: Assessment of some Strength Properties of Borassus aethiopum
(Mart) Wood from South-Western Nigeria. Journal of Sustainable Environmental Management (JSEM). Published
by the Association of Women in Forestry and Environment (AWIFE). Vol. 4, pp 102-10. 2012

[27] Panshin, A. J and de Zeeuw. C: Textbook of wood Technology. 4™ Edition MacGraw-Hill Book Company. pp722.
1980

[28] Tsoumis, G: Science and Technology of Wood: Structure, Properties and Utilization. Van Nostrand Reinhold New
York 160-174pp. 1991

[29] Sattar, M. A., Kabir, M. F and Bhattacharjee, D. K: Effect of age and height position of muli (Melocanna caccifera)
and borak (Bambussa balcooa) on the physical and mechanical properties. Bangladesh Journal of Forest Science 19,
29-38. 1990

[30] Sekar, T., Balasubramanian. A and Manimekalai, V: Vegetative Propagation of Ornamental Bamboo, Bambussa
vulgaris cv. Wamin McClure, by branch cuttings. The Journal of American Bamboo Society 12 (1), 30-36. 1998

[31] Winpenny, J.T: Values for the environment a guide to economic appraisal, London, HMSO. 1991

APPENDIX - A

BAMBOO BED PRODUCED FROM LAMINATED Bambusa vulgaris IN FORESTRY RESEARCH INSTITUTE OF
NIGERIA (FRIN), IBADAN, OYO STATE, NIGERIA
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APPENDIX - B

BAMBOO TABLES PRODUCED FROM LAMINATED Bambusa vulgaris IN FORESTRY RESEARCH INSTITUTE OF
NIGERIA (FRIN), IBADAN, OYO STATE, NIGERIA
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