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inTrODUcTiOn

Production activities of the wooden furniture industries 
continuously get hindered by the decline in the supply of raw 
materials [1]. Purnomo et al. [2] and Zhou et al. [3] explained 
that increasing scarcity of preferred (especially the traditional/
primary) timber species limits the output and growth of the 
timber companies globally. For instance, supply of Hevea 
brasiliensis (rubberwood), a major timber for furniture 
production in Malaysia, decreased from 489,378 m3 in 2001 to 
91,605 m3 in 2008 due to overexploitation [4]. Consequently, 
Sarawak, a leading furniture producer contributed less than 

0.5% of Malaysia’s furniture export [1]. Hashim [5] reported that 
sustainability of Thailand’s furniture industry continues to face 
serious risk because deforestation has reduced the country’s 
forest cover from 53% to 28% of the total land area between 
1961 and 1998. A further reduction to 24% was anticipated by 
2010. Currently, wooden furniture is giving way to the metal 
type in Taiwan, one of the world’s largest furniture producing 
countries, due primarily to wood raw material shortage [5]. 
The impacts of timber shortage on furniture industries in 
these countries are not different from those experienced in 
other parts of the world. Nutassey et al. [6] noted that many 
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Background and Purpose: Inadequate supply of wood raw material is one of the major obstacles for the global furniture 
industry’s growth. Several secondary timbers/Lesser-Utilized-Species (LUS) that could substitute the scarce traditional 
timbers for furniture production exist in tropical forests. However, the industry continuously faces persistent timber 
shortages. The extent to which manufacturers utilize LUS as alternatives is unclear, which this study sought to ascertain. 
Materials and Methods: Data were collected from 300 Timber Firms from Ghana primarily through questionnaires using 
the stratified random sampling technique.
results: Continuous decline and non-availability of preferred traditional timbers and competition from imported furniture 
were the main challenges confronting the furniture industry. Data obtained indicated that most manufacturers (85%) 
hardly use any LUS; 44% of these mentioned lack of information on their properties and prospective uses and 32% 
attributed it to non-availability on the domestic timber markets. However, 22% of these producers rely on traditionally 
‘well-known’ timbers (e.g. mixed red wood, Guarea cedrata and Tectona grandis) owing to their strength properties, 20% 
due to their strength and durability and 14% because of their strength and aesthetic properties. Many LUS (with prospects 
for furniture-making) available in great quantities in many tropical forests could substitute the over-dependent timbers. 
However, information on their properties and uses are hardly available to local producers, which affects their popularity 
among timber suppliers and manufacturers. 
conclusion: To improve on the level of utilization of secondary timbers, wood workers must be supplied with comprehensive 
information about their properties and economic values. This will contribute to reducing pressure on the primary timbers, 
ensuring consistent supply of timber and keeping the sector operational.

Keywords: Furniture industry, joinery production, office furniture, primary timber, timber market, wood technical data
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companies in Accra and Kumasi have folded up because the 
traditional timbers for furniture are not available, while a few 
are very expensive to acquire. 

Adupong [7] reported that about 78% of wooden furniture 
on the national market is imported from Asia, Italy and South 
Africa partly due to a reduction in the processing capacities 
of the local industries from timber shortage. Importation of 
wooden furniture increased by about 400% between 2005 
and 2011 [6]. This has led to a decline in the contribution of 
the wood industry to the national economy. For instance, Attah 
[8] reported that the nation’s timber industry’s contribution to 
Gross Domestic Product (GDP) dropped from 4.1% in 2006 to 
3.7% in 2010. The decline was attributed to poor performance of 
the industry on the export market due to operational challenges 
such as reduced supply of wood raw material. 

Timber importation is one attempt at solving the challenge 
of inadequate raw material supply. In 2012, 66% of wood used 
for furniture production by Vietnam was imported from the USA 
[9]. Hansen et al. [10] mentioned that logging ban placed by 
the Chinese Government on natural forests due to shortage of 
domestic timber supply has resulted in a surge in the amount 
of timber imported into the country, which is estimated at 70% 
of China’s total timber consumption. Similarly, Ghana imports 
timber from neighboring countries including Cameroon to 
augment the local supply [11]. However, continuous importation 
of wood increases the cost of operation and furniture products, 
which subsequently slows the growth of the local industries [12]. 
Hansen et al. [10] observed that China’s continuous dependence 
on imported timber is a source of industry insecurity. Donovan 
and Nicholls [13] and Smith et al. [14] mentioned that the 
introduction of Lesser Utilized timber Species (LUS) with known 
properties on the market is one of the best strategies that would 
widen the raw material base and ensure continuous supply of 
timber resources for furniture production. LUS are available 
in great quantities in many sustainably managed tropical 
forests and are likely to obtain legality assurance certificate for 
exploitation. The cost of secondary timber species is generally 
low due to their abundance. For instance, while Loxopterygium 
sagotii, a popular traditional species for furniture in Guyana 
was sold for about $250/Bm, Hymenolobium flavum, a LUS 
with similar properties and utilization potential as L. sagotii was 
sold for $180/Bm. In the USA, previously underutilized species 
such as Alnus rubra Bong. are making substantial contributions 
to the growth of the furniture sub-sector [15]. Manufacturers 
in Malaysia have accepted alternatives such as Dipterocarpus 
confertus v. Sloot, Pseudolachnostylis maprounaefolia Pax, 
Shorea spp. and Koompassia malaccensis Maingay ex Benth., 
which have similar properties as rubberwood [4]. In Ghana, 
several LUS (e.g. Klainedoxa gabonensis Pierre ex Engl., Celtis 
spp., Borassus aethiopum Mart., Strombosia glaucescens Engl., 
Pycnanthus angolensis (Welw.) Warb., Canarium schweinfurthii 
Engl. and Azadirachta indica Adr. Juss.) that have the potential to 
substitute the scarce traditional timbers for furniture production 
have been investigated [16-18]. However, there is still high 
uncertainty about the survival of the industry due largely to 
persistent wood shortage [19-21]. It is therefore unclear the 
extent to which manufacturers utilize LUS as alternatives to 
the dwindling primary timbers. This work sought to ascertain 
among manufacturers the level of utilization of LUS (including 
Klainedoxa gabonensis, which occurs widely in East and West 

African countries, has great amount of biomass and superior 
physico-mechanical properties) for furniture production and to 
identify the current challenges associated with their utilization 
by the furniture industry and their solution so as to ensure 
reliable timber supply. 

MaTeriaLS anD MeTHODS

Study area
The study was conducted in selected 300 furniture 

manufacturing companies randomly sampled [from a total 
of 550 active companies in Accra and Kumasi (Ghana), 
registered with Furniture and Wood Products Association 
of Ghana (FAWAG)] and interviewed between October 2014 
and February 2015 since most of these firms which produce 
furniture and joinery products are concentrated here [22]. 
Kumasi lies in the moist semi-deciduous forest zone (60°35’ - 
60°40’ N, 001°30’ - 001°35’ W), is Ghana’s largest wood product 
manufacturing District [23, 24] and is dominated by small to 
medium-scale firms which produces bedroom, office, living 
room and kitchen furniture. Accra is located on latitude 5°33’N 
and longitude 0°15’W [25] and hosts many of the large-scale 
furniture companies in Ghana [6]. These firms largely depend 
on timber markets in Kumasi and other forested areas in Ghana 
(e.g. Koforidua, Oda, Sunyani etc.) for raw materials [22].

Sampling Technique
Data were collected from the FAWAG Secretariat at Kumasi 

about the active Furniture Production Firms in the country. 
These have been stratified into Small-, Medium- and Large-
scale companies based on staff strength, capacity of logs 
processed as well as the machinery and technology employed. 
Large companies included those with more than 80 workers, 
advanced technology/machinery and efficient processing 
techniques with a capacity of over 20,000 m3 of wood Per 
annum while medium-size had 60-80 workers, used simple 
technology involving hand tools and few automated machines 
with a processing capacity of 5,000–20,000 m3 of wood Per 
annum. Small-scale furniture firms had 10 - 60 workers, used 
only simple hand tools and processed about 5,000 m3 of wood 
or less Per annum. The number of companies (n) sampled from 
each stratum was determined by Slovin’s formula [26]: 

                             
N

1+Ne2
n =

where: N = total number of companies in each stratum; e = 
margin of error (0.05).

Data collection and analysis
Data were collected from respondents through 

questionnaires. Personal observations were made to 
confirm responses to the question on the furniture products 
manufactured. Furniture producers provided information 
on the types of products they manufacture, their choice of 
timber species and the use of LUS in their operations. Statistical 
Package for Social Scientists (SPSS) and Microsoft Excel were 
used to analyze the data and are presented in Figures and 
Tables.



The Level of Utilization of Secondary Timber Species among Furniture Producers

http://www.seefor.eu SEEFOR 7 (1): 39-47        41

reSULTS

Size of Firm
Table 1 shows that majority of the firms in both Accra and 

Kumasi were small-scale (70%) while the least were large-scale 
(5%). More small-scale firms (56%) were observed in Kumasi 
than Accra (14%), while large scale-firms were greater in Accra 
(3%) than Kumasi (2%).

(asanfena), Guarea cedrata (A. Chev.) Pellegrin. (guarea) and 
Tectona grandis L. f. (teak) were used for furniture production 
by majority of the manufacturers (32%) (Table 2); 22% of these 
firms indicated that their choice of wood species was based 
on the timbers’ strength, 20% attributed it to strength and 
durability and 14% due to strength and aesthetics (Table 3). 

Utilization of LUS for Furniture Manufacturing
Only 15% of the manufacturers use LUS (e.g. Celtis spp., 

Magnifera indica L. and A. indica) for furniture production 
(Figure 3). The others (i.e. 85%) rely on only the primary 
timbers. Specifically, none of the respondents use K. gabonensis 
in their operations. For those who do not use any LUS for 
production, 32% attributed this to market unavailability, while 
44% indicated lack of information about the properties and 
uses of LUS as challenges that hinder their utilization (Table 4).

Sources of Timber Materials
Timber markets; contractors served as the major suppliers 

of wood for most manufacturers (26%), followed by timber 
markets (23%), timber markets; sawmills (21%), timber 
contractors (18%), sawmills (8%) and then sawmills; timber 
contractors (4%). 

challenges Faced by Firms in Furniture Manufacturing
For the major challenges faced by the companies, 31% 

mentioned non-availability of preferred wood, while 19% 
stated non-availability of preferred wood and competition from 
imported furniture (Table 5). 

DiScUSSiOn

Size of Firms
The Ghanaian wooden furniture industry is steadily 

declining in performance, productivity and profits due to 
lack of raw materials, skilled labour, competition brought 
about by trade liberalization and high operational costs [27]. 
These challenges are more pronounced among the large scale 
companies [28]. According to Söderbom et al. [29], many 
Ghanaian large-scale firms have shut down due to increasing 
costs of operations. A few of those remaining have reduced 
their production capacities drastically due to raw material 
shortage. It was therefore not surprising to find more small- 
(70%) and medium-scale (25%) furniture firms than the large 

TaBLe 1. Respondents sampled from the various categories 
of firms in Accra and Kumasi

Furniture Products Manufactured by Firms
Most of the firms (33%) manufactured office chairs, 

tables as well as bedroom furniture. Living room, dining 
furniture, bedroom furniture and others (e.g. garden benches 
and kitchen stools) were produced by about 1% of the firms. 
About 40% of the companies indicated that their choice of 
products depended only on market availability, 27% mentioned 
profitability and market availability, while 1% cited profitability 
and other reasons such as vocation. 

choice of Markets for Sale of Furniture Products
Figure 1 shows that 93% of the manufacturing companies 

sold their products on the local market and 7% on the 
international market (UK, Germany, Italy, USA). About 92% 
of those who sold their products on the domestic market 
explained that their choice was due to their inabilities to meet 
international demand (Figure 2). 

Timber Materials Used for Furniture Production
choice of Wood Species

Timber species such as mixed red wood (e.g. Cedrella 
odorata L., Entandrophragma spp., Khaya spp., Afzelia Africana 
Sm. ex Pers.), Aningeria robusta (A.Chev.) Aubrév. & Pellegr. 

93%

7%

Local / Domestic

export
inability to meet 
international demand

Market availability 
and Profitability

Market avialability

FigUre 1. Choice of market for the sale of furniture products 
by the manufacturing firms

92%

4.3%3.7%

FigUre 2. Reasons for manufacturers’ choice of market for 
furniture products

Location 
of firm

category of firm (%)
Total

Small Medium Large

Accra 14 12 3 29

Kumasi 56 13 2 71

Total 70 25 5 100
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type (5%). Small- and Medium-scale Enterprises (SMEs) are 
recognized as catalysts for sustainable development of many 
countries [30, 31]. They provide about 50% of all jobs in Nigeria 
[32] and make up about 70% of all industrial establishments 
and 90% of all businesses in Ghana. According to Oppong et 

al. [33], Ghanaian SMEs employ 60% of the labour force, 
contribute about 22% to the GDP and support the development 
of indigenous entrepreneurship. Ranabijoy [34] observed that a 
major bottleneck to the survival of small-, medium- and large-
scale industries in the forestry sub-sector is the limited supply 

TaBLe 2. Timber species used by firms for furniture production 

Timber species respondents/Firms (%)

Mixed red wood; A. robusta; G. cedrata; T. grandis 32

G. cedrata; T. grandis 11

Mixed red wood; A. robusta; Milicia excelsa; G. cedrata; T. grandis 9

Piptadeniastrum africanum; G. cedrata; T. grandis 5

Mixed red wood; A. robusta; M. excels 5

Mixed red wood, A. robusta; D. ogea; G. cedrata; T. grandis 4

Mixed red wood; A. robusta; Mansonia altissima; G. cedrata; T. grandis 3

A. robusta; G. cedrata; T. Grandis 2

Mixed red wood; A. robusta 2

M. excelsa; P. africanum; G. cedrata; T. grandis 2

M. altissima; D. ogea; G. cedrata; T. Grandis 2

M. excelsa; Celtis spp.; P. africanum; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. excelsa; M. altissima; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; Celtis spp.; P. africanum 1

Mixed red wood; A. robusta; M. excelsa; Celtis spp.; G. cedrata; T. grandis 1

A. robusta; M. excelsa; P. africanum; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. excelsa; Celtis spp.; P. africanum 1

Mixed red wood; A. robusta; D. ogea; P. africanum; G. cedrata; T. grandis 1

Mixed red wood; M. excelsa; P. africanum; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. altissima; D. ogea 1

A. robusta; P. africanum; G. cedrata; T. Grandis 1

A. robusta; M. excelsa; D. ogea;  G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. excelsa; D. ogea; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; P. africanum; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. excelsa; P. africanum; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. altissima; D. ogea; G. cedrata; T. Grandis 1

Celtis spp.; P. africanum; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. excelsa; D. ogea; P. africanum 1

Mixed red wood; A. robusta; M. excelsa; P. africanum, 1

A. robusta; M. excelsa; G. cedrata; T. grandis 1

M. excelsa; M. altissima; G. cedrata; T. grandis 1

Mixed red wood; A. robusta; M. excelsa; D. ogea 1

Mixed red wood; A. robusta; D. ogea; P. africanum 1

Mixed red wood; M. excelsa; Celtis spp.; G. cedrata; T. grandis 1

Total 100
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the global furniture market. Flow control magazine [44] noted 
that the household and office furniture sectors accounted for 
about two-thirds of the furniture sector’s revenue in USA over 
the last decade. The high availability of market for office chairs, 
tables and bedroom furniture could explain the frequency 
of their production among manufacturers. The high rate of 
production also implies that large amount of wood would be 
needed by the office and bedroom furniture manufacturers. 

choice of Markets for Sale of Furniture Products
Most of the firms (93%) sold their products on the 

domestic market; 92% of them attributed this to inability 
to meet international demand. According to Oppong et al. 
[33], inadequate financial resources, lack of export marketing 
strategies and inability to meet international demands/
standards are responsible for the reliance of the furniture 

of timber materials. Policies aimed at boosting innovation and 
increasing the availability of raw materials would promote the 
competitiveness and growth of these firms [35]. Zziwa et al. [36] 
explained that in order to increase the raw material base for 
furniture product manufacturing, an increase in the use of LUS 
to supplement the supply of primary timbers need encouraged. 
This, according to Ssseremba et al. [37], would preserve firms, 
keep the sector operational and prevent job losses. 

TaBLe 3. Reasons for choice of timber used for furniture 
manufacturing

TaBLe 4. Reasons for low level of utilization of LUS among 
furniture manufacturers 

TaBLe 5. Challenges faced by firms in furniture manufacturing

Furniture Products Manufactured by Firms
The study revealed that most of the manufacturers (33%) 

engaged in the production of office chairs, tables as well as 
bedroom furniture. Centre for Industrial Studies [38] observed 
a faster growth in the office trade on the European market. 
Ponder [39] explained that the emergence of new businesses 
and expansion of existing ones have led to the growth in 
trade of office chairs and tables. Ha [40] and Kazemifar and 
Khodadadeh [41] also noted that every individual spends about 
a third of their lives in bed for relaxation and privacy. As a result, 
most families rank bedroom furniture as the most important 
product to be purchased for the home. Consequently, Drayse 
[42] and Kingsway Furniture Co. Ltd. [43] observed that office 
and bedroom furniture were the main commodities traded on 

reasons respondents /Firms 
(%)

Strength 22

Strength; durability 20

Strength; aesthetics 14

Durability 8

Strength; aesthetics; consumers’ choice 6

Strength; consumers’ choice 6

Strength; durability; aesthetics 6

Consumers’ choice 3

Durability; consumers’ choice 3

Strength; durability; consumers’ choice 2

Strength; durability; others (good carving 
properties) 1

Durability; consumers’ choice; others (good 
carving properties) 1

Strength; consumers’ choice; others(good 
carving properties) 1

Durability; others (good carving properties) 1

Strength; durability; consumers’ choice; 
others (good carving properties) 1

Strength; aesthetics; others (good carving 
properties) 1

Strength; others (good carving properties) 2

Strength; durability; aesthetics; consumers’ 
choice 1

Durability; aesthetics; other (good carving 
properties) 1

Total 100

reasons respondents/Firms 
(%)

LUS unknown; lack of technical data on the 
properties and uses of LUS 44

Unavailability of LUS on the market 32

Unavailability of LUS on the market; lack 
of technical data on the properties and 
uses of LUS

8

LUS unknown; unavailability of LUS on the 
market 5

LUS unknown 5

Lack of technical data on the properties 
and uses of LUS 4

LUS unknown; unavailability of LUS on 
the market; lack of technical data on the 
properties and uses of LUS

1

None of the options 1

Total 100

challenges facing firms respondents/Firms 
(%)

Non-availability of preferred wood 31

Non-availability of preferred wood; 
frequent power outage 31

Non-availability of preferred wood; 
competition from imported furniture 19

Non-availability of preferred wood; high 
cost of operation 8

Competition from imported furniture 4

Competition from imported furniture; 
frequent power outage 3

Non-availability of preferred wood; 
competition from imported furniture; 
frequent power outage

2

Frequent power outage 2

Total 100
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industry on the local market for sale of products. Ward and 
Gilbert [45] explained that firms choose to sell their products 
on the local market because export marketing requires 
more time, greater financial resources and greater ability to 
withstand far wider and more intense competition. As a result, 
about 73% of middle-market firms in North America currently 
sell their products on the domestic market [46]. However, 
Julian [47] observed that the international market helps local 
industries to grow fast, improve their innovation, credibility 
and competitiveness by enhancing their operating capabilities. 
Biggs [48] mentioned that due to the relatively small size of 
domestic markets, firms looking to expand their businesses 
must take advantage of the export markets. Thus, the growth 
of the Ghanaian furniture sector could be enhanced when 
more firms are supported to produce furniture in quantities 
that meet international demand. However, this will partly be 
dependent on continuous supply of timber resources [49]. 
With decreasing quantities of popular timbers for furniture, 
producers could rely on secondary timber species to augment 
supply and promote the competitiveness of the sector.

Timber Materials Used for Furniture Production
choice of Wood Species

Timber is the single most important raw material in the 
furniture industry [50]. Adebara et al. [49] noted that certain 
products require specific timber species. Therefore, Ayarkwa 
[51] asserted that timber users in Ghana are very selective 
in their choice of wood, such that furniture products are 
usually made from a small number of preferred timbers. It was 
observed from this study that mixed red wood (e.g. Cedrella 
odorata, Entandrophragma spp., Khaya spp., Afzelia africana), 
A. robusta, G. cedrata and T. grandis were the timber species 
used by majority of the manufacturers (32%) due to their 
strength, durability and aesthetics. In a study to determine 
the factors influencing the choice of timber for furniture and 
joinery production in Ghana, Dadzie et al. [52] and Boampong 
et al. [50] similarly found that among a list of 22 wood species, 
only few including mixed red wood, G. cedrata and T. grandis 
were mostly patronized by furniture manufacturers. Trevallion 
and Strazzari [53], Zziwa et al. [36], Louppe [54], Binggeli [55], 
Derkyi et al. [56], Govorčin et al. [57] and Chernyh et al. [58] 
confirmed that factors such as strength, cost, durability, beauty 
and availability influenced the choice of timber for furniture. 
This accounts for the high patronage of mixed red wood, A. 
robusta, G. cedrata and T. grandis among manufacturers. 
Consumers preferred to spend more money to purchase 
products made from strong and durable timbers that would 
reduce maintenance and replacement cost [50]. Tropical timber 
species with great strength and good aesthetic properties such 
as Khaya anthoteca, Pericopsis elata, Simarouba versicolor and 
E. cylindricum are therefore common on the Italian furniture 
market [59]. Thus, in seeking alternatives for the over-
dependent primary timbers, secondary timber species that are 
strong, durable and aesthetically good could gain acceptance 
by furniture manufacturers. For instance, K. gabonensis is 
a naturally durable and strong timber with attractive grain 
pattern; it is abundant in most tropical forests and has prospects 
for furniture-making [60]. However, it has no information in 
trade statistics. Based on its characteristics, it could contribute 
to satisfying the raw material needs of the furniture industry. 

Utilization of LUS for Furniture Manufacturing
Acquah and Whyte [61] explained that the volume of high-

valued commercial timbers used for furniture production has 
reduced drastically over the years. The remaining amount of 
wood in the forests faces stiff competition from all the other 
wood-related sectors. Oteng-Amoako et al. [60] found that LUS 
could serve as substitutes to and reduce the pressure on these 
commercial timbers. Boampong et al. [50] noted that several LUS 
whose properties make them suitable for furniture are in large 
quantities in the tropical forests. However, this study showed 
that only 15% of manufacturers use LUS such as Celtis spp., M. 
indica and A. indica for furniture production. Sseremba et al. [37] 
found M. indica among several other secondary timbers used for 
furniture-making in Uganda. It was further observed that none of 
the respondents had ever used K. gabonensis in their operations. 
Manufacturers indicated unavailability of secondary timbers on 
the market and lack of information regarding their properties and 
uses as some of the hindrances to their utilization. Smith [62] 
found that utilization of timber by wood product manufacturers 
depends on accessibility on the market and availability of 
comprehensive technical data on its properties. Similarly, Ayarkwa 
[51] and Effah and Osei [63] mentioned that dissemination of 
research results among wood workers about new timber species 
that could serve the same purpose as their already utilized 
counterparts would enhance their utilization. Sseremba et al. [37] 
explained that accessibility of data regarding the characteristics 
and uses of LUS such as M. indica and Artocarpus heterophyllus 
improved their acceptance and utilization by Ugandan furniture 
manufacturers. It could be understood from the results that the 
level of utilization of LUS, the likely alternatives for furniture-
making, is low among manufacturers because information on 
their characteristics and uses are not readily available. To increase 
the utilization of secondary timber species for wood products, 
adequate information about their abundance, properties and 
uses must be made available to manufacturers [64].

Sources of Timber Materials for Furniture Production
Raw materials supplied to furniture manufacturers are 

obtained through a network of buyers who purchase timber 
from both private and public forest landowners [65]. About 
26% of the respondents sourced wood from timber markets 
and contractors (loggers). Nketiah and Wieman [66] and Marfo 
[67] explained that wood procured from these two sources are 
comparatively cheaper than those sold by sawmills. Therefore, 
many furniture manufacturing firms prefer to buy lumber 
from the former [50]. Since firms do not use secondary timber 
species due to market unavailability, it could be stated that 
timber contractors and operators do not supply LUS to furniture 
manufacturers. Boyes and Melvin [68] mentioned that the level 
of supply of raw materials for any production process depends 
on demand for those materials by producers. In Northern India, 
although many secondary timber species that could be used for 
housing construction existed in great numbers in the forests, 
timber providers did not risk bringing them on the market due 
to their low demand among users [69]. Therefore, the failure by 
timber contractors and operators to supply LUS on the market 
may be due to low demand for the species. Venn and Whittaker 
[70] also mentioned that most timber sellers are unaware of 
the properties and the prospective uses of a lot of the LUS in 
the forests as well as profits that might be obtained from their 
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Similarly, Adupong [7] observed in a survey commissioned by 
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cOncLUSiOn
Wood strength, durability and aesthetics were the major 

factors for the selection of timber for furniture-making due to 
reduced future maintenance and replacement cost of products. 
Thus, with decreasing quantities of the conventional timbers, 
many of the secondary timbers with comparable strength, 
beauty and durability (e.g. K. gabonensis) could substitute the 
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acknowledgement
We express our appreciation to the staff of the Furniture and 

Wood Products Association of Ghana (FAWAG) and Wood Village 
Carpenters Union (Kumasi) for providing the database for the 
furniture manufacturers in Ghana.



http://www.seefor.eu

ANTWI-BOASIAKO C, BOADU KB

46     SEEFOR 7 (1): 39-47

8. ATTAH NA 2014 The contribution of forests to the economy 
of Ghana. URL: http://www.fornis.net/system/files/users/
Contribution_of_forests.pdf ( 1 December 2015)

9. CEL CONSULTING 2010 Raw material shortage in furniture 
export sector. URL: http://www.cel-consulting.com/
en/category/market-news/Raw-material-shortage-in-
furniture-export-sector (10 July 2015)

10. HANSEN E, PANWAR R, VLOSKY R 2013 The Global Forest 
Sector: Changes, Practices, and Prospects. CRC Press, Boca 
Raton, Florida, USA, 478 p. DOI: http://dx.doi.org/10.1201/
b16186 

11. TARLUE M 2014 Gov’t to Import Timber. URL: 
h t t p : / / b u s i n e s s . p e a c e f m o n l i n e . c o m / p a g e s /
news/201408/209938.php (12 August 2015)

12. OGUNWUSI AA 2012 The Forest Products Industry in 
Nigeria. African Research Review 6 (4): 191-205. DOI: 
http://dx.doi.org/10.4314/afrrev.v6i4.13 

13. DONOVAN G, NICHOLLS DL 2003 Consumer preferences 
and willingness to pay for character marked cabinets from 
Alaska birch. Forest Prod J 53 (11-12): 27-32

14. SMITH RL, MCDANIEL PW, FELL D 2005 Opportunities for 
the utilization of alternative species in secondary wood 
manufacturing. Forest Prod J 55 (4): 71-77

15. GREEN D, VONSEGEN W, WILLITS S 1995 Western 
hardwoods value-added research and demonstration 
program. USDA For. Serv. Gen. Tech. Rep. FPL-GTR-85. 43 p

16. ADDAE-MENSAH AG, AYARKWA J 1998 Some Machining 
Qualities of Selected Lesser-Used Timber Species of Ghana. 
Ghana J Forestry 6: 8-14

17. APPIAH-KUBI E, ADOM-ASAMOAH M, FRIMPONG-MENSAH 
K, TEKPETEY SL 2011 Capacity of sawmills and carpentry 
workshops for processing Lesser Used Species (LUS) in 
Ghana. Ghana J Forestry 27 (3): 63-70

18. ASAFU-ADJAYE OA, FRIMPONG-MENSAH K, DARKWA 
NA 2013 Assessment of the effects of density on the 
mechanical properties variations of Borassus aethiopum. 
Arch Appl Sci Res. 5 (6): 6-19

19. BROD A 2009 The Survival of the Furniture Industry? 
NHFA’s Home Furnishings Retailer. Nov. /Dec. 2009, 
37. URL: https://libres.uncg.edu/ir/uncg/f/A_Brod_
TheSurvival_2009.pdf (10 November 2015)

20. OZARSKA B 2009 Engineering properties of young 
plantation-grown Australian hardwoods for furniture 
production. Forest Prod J 59 (7-8): 27-30

21. MUHTAMAN DR 2009 Survey on Jepara export and 
furniture marketing. Research report. Annex 5, FVC Annual 
Report. CIFOR, Bogor, Indonesia.

22. OWUSU JH 2012 Africa, Tropical Timber, Turfs, and Trade: 
Geographic Perspectives on Ghana’s Timber Industry and 
Development. Lexington Books,280 p

23. PÉREZ RM, ARNOLD JEM 1996 Current Issues in Non-
Timber Forest Products Research. In: Pérez RM, Arnold 
JEM Proceedings of the Workshop Research on NTFP, Hot 
Springs, Zimbabwe, 28 August - 2 September 1995. CIFOR, 
Bogor, Indonesia. 275 p. DOI: http://dx.doi.org/10.17528/
cifor/000466 

24. EFFAH B, ANTWI K, ADU G, BOAMPONG E 2013 The Safety 
Culture of Artisans at the Sokoban Wood Village Enclave, 
Ghana. American International Journal of Contemporary 
Research 3 (12): 121-128

25. GHANADISTRICTS.COM 2006 Greater Accra: Climate 
& Vegetation. URL: http://www.ghanadistricts.com/
districts/?r=1&_=5&rlv=climate (1 August 2015)

26. TEJADA JJ, PUNZALAN JRB 2012 On the Misuse of Slovin’s 
Formula. The Philippine Statistician 61(1): 129-136

27. AMETSISTSI GKD, KYEREH B, DUAH-GYAMFI A, AGYEMAN 
VK 2009 Quality control and standardization of Ghanaian 
wood products. Identify local market requirements for 
timber and wood products and priority areas for standards 
and grading rules development. ITTO Project PD 318/04 
Rev. 2. (I) (Activity 2.2)

28. MUKHOPADYAY AK, PENDSE S 1984 Profit Sharing in small 
business: An analysis of risk and incentive effects. Journal 
of Small Business and Entrepreneurship 1 (3): 9-13

29. SÖDERBOM M, TEAL F, HARDING A 2006 The Determinants 
of Survival among African Manufacturing Firms. Econ 
Dev Cult Change 54 (3): 533-555. DOI: http://dx.doi.
org/10.1086/500030 

30. ODEH O 2005 The Impact of Federal Government Reform 
Programme on the Development of the SMEs Sector. A 
paper presented at the National Seminar on Facilitating 
Easy Accessibility to the SMEEIS Funds by SME operators. 
Lagos, 10-1, October 2005.

31. OGBO A, NWACHUKWU AC 2012 The Role of 
Entrepreneurship in Economic Development: The 
Nigerian Perspective. European Journal of Business and 
Management 4 (8): 95-105

32. OJEKA SA 2011 Tax Policy and the Growth of SMEs: 
Implications for the Nigerian Economy. Research Journal of 
Finance and Accounting 2 (2): 16-26

33. OPPONG M, OWIREDU A, CHURCHILL RQ 2014 Micro and 
small scale enterprises development in Ghana. European 
Journal of Accounting Auditing and Finance Research 2 (6): 
84-97

34. RANABIJOY DRS 1993 Small Scale Industries in India: A Case 
Study from Assam. Mittal Publications, New Delhi, India, 
240 p

35. NOOTEBOM B 1994 Innovation and diffusion in small 
firms. Small Bus Econ 6 (5): 327-347. DOI: http://dx.doi.
org/10.1007/BF01065137 

36. ZZIWA A, BUKENYA M, SSEREMBA OE, KYEYUNE RK 2006 
Non-traditional tree species used in the furniture industry 
in Masaka District, central Uganda. Uganda Journal of 
Agricultural Sciences 12 (1): 57-66

37. SSEREMBA OE, KABOGGOZA JRS, ZIRABA NY, MUGABI P, 
BANANA AY, ZZIWA A, KAMBUGU RK, KIZITO S, SYOFUNA 
A, NDAWULA J 2011 Timber management practices and 
timber species used by small scale furniture workshops 
in Uganda. Maderas-Cienc Tecnol 13 (3): 347-358. DOI: 
http://dx.doi.org/10.4067/S0718-221X2011000300010 

38. CENTRE FOR INDUSTRIAL STUDIES (CSIL) 2015 The 
European market for office furniture. XXVII (ed)., CSIL, 229 
p

39. PONDER N 2013 Consumer Attitudes and Buying Behavior 
for Home Furniture. Report prepared for the Furniture 
Outreach Program at Franklin Furniture Institute, Starkville, 
Mississippi, USA 43 p.

40. HA T 2007 Greeniology: How to Live Well, be Green and 
Make a Difference. Melbourne Univ. Publishing, Australia, 
324 p

41. KAZEMIFAR MH, KHODADADEH Y 2013 Factors Influencing 
Furniture Sales in High-Income Segments of Society. Key 
Eng Mat 572: 143-146. DOI: http://dx.doi.org/10.4028/
www.scientific.net/KEM.572.143 

42. DRAYSE MH 2008 Globalization and Regional Change in the 
U.S. Furniture Industry. Growth Change 39 (2): 252-282

43. KINGSWAY FURNITURE CO. LTD. 2009 The office furniture 
market demand has gradually become the main force 
of the market. URL: http://www.public-seating.com/
news/103.htm (28 August 2015)

44. FLOW CONTROL MAGAZINE 2015 6 U.S. Manufacturing 
Subsectors With Highest Gains & Losses Over Last 10 
Years. URL: http://www.flowcontrolnetwork.com/6-u-s-
manufacturing-subsectors-with-highest-gains-losses-over-
last-10-years/ (5 December 2015)

45. WARD S, GILBERT S 2001 Livelihoods among the Anloga 
Carpentry Cluster in Kumasi, Ghana. ITDG research report 
for DFID contract 745 620 007 CW 002.

46. ECONOMIST INTELLIGENCE UNIT 2012 Many US middle 
market firms choose to retain domestic focus, says 
Economist Intelligence Unit. URL: http://www.eiumedia.
com/index.php/daily-comment/item/822-many-us-
middle-market-firms-choose-to-retain-domestic-focus-
says-economist-intelligence-unit (5 December 2015)



The Level of Utilization of Secondary Timber Species among Furniture Producers

http://www.seefor.eu SEEFOR 7 (1): 39-47        47

47. JULIAN CC 2014 Research Handbook on Export Marketing. 
Edward Elgar Publishing, Cheltenham, UK, 456 p

48. BIGGS RP 2013 10 reasons to go international. URL: 
http://choosewashingtonstate.com/wp-content/
uploads/2013/06/10_Reasons_to_go_International.pdf 
(10 May 2015)

49. ADEBARA SA, HASSAN H, SHITTU MB, ANIFOWOSE MA 
2014 Quality and Utilization of Timber Species for Building 
Construction in Minna, Nigeria. The International Journal 
of Engineering and Science 3 (5): 46-50

50. BOAMPONG E, EFFAH B, ANTWI K, ASAMOAH JN, ASANTE, 
AB 2015 Factors influencing the choice of timber for 
furniture and joinery production in Ghana. European 
Journal of Engineering and Technology 3 (5): 48-59

51. AYARKWA J 1998 New marketable Ghanaian timber Species 
for furniture and construction. Wood News 13-18

52. DADZIE PK, AMOAH M, TEKPETEY SL 2014 Preliminary 
assessment of wealth creation in wood products’ business 
in Ghana: The perspective of lumber and furniture 
production and implications for entrepreneurship. 
International Journal of Business and Economics Research 
3 (6): 243-249

53. TREVALLION D, STRAZZARI S 2003 Design and Technology. 
Pascal Press, Leichhardt, Australia, 236 p.

54. LOUPPE D, OTENG-AMOAKO AA, BRINK M 2008 Plant 
Resources of Tropical Africa:Timbers. . PROTA Foundation, 
Wageningen, Netherlands, 704 p

55. BINGGELI C 2008 Materials for Interior Environments. John 
Wiley & Sons, New JerseY, USA.339 p

56. DERKYI NSA, BAILLERES H, CHAIX G, THEVENON MF, 
OTENG-AMOAKO AA, ADU-BREDU S 2009 Colour variation 
in teak (Tectona grandis) wood from plantations across the 
ecological zones of Ghana. Ghana J Forestry 25: 40-48.

57. GOVORČIN S, SINKOVIĆ T, SEDLAR T 2010 Dimensional 
Stability of Olive (Olea europaea L.) and Teak (Tectona 
grandis L.). Drvna Industrija 61 (3): 169-173

58. CHERNYH M, KARGASHINA E, ŠTOLLMANN V 2013 
Assessing the impact of aesthetic properties characteristics 
on wood decorativeness. Acta Facultatis Xylologiae Zvolen 
55 (1): 21-26 

59. CENTRE FOR THE PROMOTION OF IMPORTS FROM 
DEVELOPING COUNTRIES 2015 CBI Product Factsheet: 
Tropical timber furniture components in Italy. URL: http://
www.cbi.eu/sites/default/files/study/product-factsheet-
tropical-timber-furniture components-italy-2014.pdf (14 
August2015)

60. OTENG-AMOAKO AA, ODOOM FK, BIRIKORANG G, 
GHARTEY KP, BOATENG POK, BITAR G, CARDOSO R, KWOFIE 
JHS, OPOKU FY 2008 Voluntary Partnership Agreement. 
Timber Industry Restructuring Group, Final Report, 48 p

61. ACQUAH ET, WHYTE C 1998 The potential for Ghana’s 
wood/wood products in the U.S market. Office of 
Sustainable Development, USAID Africa Bureau, pp 8-133

62. SMITH PM 2000 Utilization of lesser-used species as 
alternative raw materials for forest-based industries. 
International Tropical Timber Organization, 95 p

63. EFFAH B, OSEI JK 2014 Development of Kiln-Drying 
Schedules for two lesser-known timber species in Ghana. 
Journal of Science and Technology  6 (1): 67-76

64. GRAHAM A 2012 A Guide to Reading and Analysing 
Academic Articles. URL: http://courses.yukoncollege.
yk.ca/~agraham/guides/article-analysis-readingguide.pdf 
(5 December 2015)

65. CUBBAGE FW, NEW BD, MOULTON RJ 1996 Evaluations 
of technical assistance programs for nonindustrial private 
forest landowners. In: Baughman MA, Goodman N 
(eds) Proceedings of Symposium Nonindustrial Private 
Forests: Learning from the Past, Prospects for the Future, 
Washington, DC, USA, 18-20 February 1996. University of 
Minnesota Extension Service: Saint Paul, MN, USA, pp 367-
376

66. NKETIAH KS, WIEMAN A 2004 Chainsaw lumber 
production: a necessary evil? Workshop Proceedings, 
Tropenbos International-Ghana (2), 79 p

67. MARFO E 2010 Chainsaw Milling in Ghana: Context, Drivers 
and Impacts. Tropenbos International, Wageningen, 
Netherlands 64 p

68. BOYES W, MELVIN M 2015 Microeconomics. Cengage 
Learning, 528 p

69. TAI HH, SIDEL M 2012 State, Society and the Market in 
Contemporary Vietnam: Property, Power and Values. 
Routledge, 249 p

70. VENN TJ, WHITTAKER K 2003 Potential Specialty Timber 
Markets for Hardwoods of Western Queensland, Australia. 
Small-scale Forest Economics, Management and Policy 2 
(3): 377-395. DOI: http://dx.doi.org/10.1007/s11842-003-
0026-2 

71. QUINLAN P 2011 Existing Uses and Market Development 
Opportunities for Naturally Regenerating Totara Timber. 
SFF Project (L10/145) Report For the Northland Totara 
Working Group. 98 p. URL: http://www.landcare.org.nz/
files/file/343/ntwg-report-june-2011.pdf (6 December 
2015).

72. CENTER FOR INDUSTRIAL STUDIES (CSIL) 2010 World 
Furniture Outlook 2010/2011. URL: http://www.
newsabahtimes.com.my/nstweb/fullstory/36916/ (23 July 
2015)

73. NGUI KS, AGRAWAL A, VOON JP 2011 Challenges Impeding 
Competitiveness of the Wooden Furniture Manufacturing 
Industry: the Case of Furniture Industry in Sarawak, 
Malaysia. Australian Journal of Basic and Applied Sciences 
5 (9): 1135-1145. DOI: http://dx.doi.org/10.2139/
ssrn.1951631 

74. NORINI H, ROHANA AR, AHMAD FP, MOHD PARID M 2009 
Wooden Furniture Industry Productivity, Cost of Production 
For Certain Selected Products, Primary Input Content 
and Policies For Sustainability, Forest Research Institute 
Malaysia and International Tropical Timber Organization, 
Malaysia. PD 192/03 Rev.3 (M), Technical Report No. 2

75. TETTEY WJ, PUPLAMPU KP, BERMAN BJ 2003 Critical 
Perspectives in Politics and Socio-Economic Development 
in Ghana. BRILL, 451 p

76. BUDU-SMITH J 2005 The Need for Polytechnics to Assert 
and Create a Niche for Themselves among Tertiary 
Institutions in Human Resource Development. Journal of 
Polytechnics in Ghana 1 (1): 14-22

77. DINH HT, RAWSKI TG, ZAFAR A, WANG L, MAVROEIDI E 
2013 Tales from the Development Frontier: How China and 
Other Countries Harness Light Manufacturing to Create 
Jobs and Prosperity. World Bank Publications, 552 p



http://www.seefor.eu

ANTWI-BOASIAKO C, BOADU KB

48     SEEFOR 7 (1): 39-47


