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Introduction
Timber is a versatile raw material provided by nature and derived from natural or 

plantation forest [1]. Utilization of timber for various applications has outlived many years, 
from time immemorial. Wooden products or wood-based items are major end products of 
timber which are commonly used in homes, recreation centres, markets, churches, mosques, 
offices, and other social gathering both locally and globally. Wood products used for domestic 
and industrial applications include desk, table, flower vase, kitchen cabinet, wardrobe, 
chair, and stool [2,3]. Although wood is known to be among the common raw material for 
structural and construction materials that ever existed, its utilization is hinged on certain 
processes which makes it more reliable in terms of service performance. Among the vital 
timber processing procedures which enhance the utilization potentials, durability and service 
performance of wood products are timber drying [4].

Drying of timber has various importance in relation to its integrity has an engineering 
material. Wood seasoning improves the dimensional stability of timber, increases the strength 
properties, eases transportation and handling of timber, enhances preservation and adhesive 
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Abstract

Drying of wood is imperative towards improving its utilization potentials and service performance. 
However, it is no gainsaying that the wood drying industry in Nigeria is an obscure sector of the wood 
products manufacturing industries. Numerous timber species (indigenous and exotic) are available in 
Nigeria but utilization of properly seasoned timber for structural and construction application is at its 
lowest ebb. Out of few wood drying facilities available in Nigeria, a small percentage are operating to their 
expected capacity. This may be attributed to epileptic power supply, cost of operating and maintaining 
wood drying facilities, high energy consumption, and poor attitude of wood stockiest (or end users) to 
wood seasoning. Several local wood products manufacturers (small and medium scale) dry their timber 
by end racking them under the sun, or air drying. These two timber seasoning procedures undermine 
wood drying quality and increase susceptibility of wood-based products to deformation, biodeterioration, 
delamination, disjointing and poor service performance. Apart from the aforementioned timber drying 
procedures, wood products manufacturers in Nigeria are resorting to production of wood-based items 
from medium density fibre board (MDF). However, utilization of MDF is undermining the relevance of 
solid wood in the structural and construction industry. This article focuses on present status, challenges 
and prospects of Nigerian wood drying industry as it affects timber utilization for wood products 
manufacturing. Solar kiln technology was recommended as a viable method of addressing the challenges 
and improving the present status of Nigerian wood-based industry. Solar energy is relatively cheap, 
sustainable, ecofriendly, and involves the use of a renewable energy resource which is potentially cost 
effective. Due to its availability, affordability and applicability, harnessing solar kiln technology in wood 
drying industry will enhance the relevance of solid timber to wood products industry in Nigeria. 
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application. More so, adequately seasoned timber is less prone to 
activities of bio deteriorating agents [5,6]. Despite the significance 
of wood drying to its utilization, its emphases in Nigerian timber 
processing and wood products manufacturing industry are 
unimpressive. There is paucity of documented information on 
commercial timber drying in Nigeria. Over the years, as a result of 
inability to manage the production demands, some wood drying 
plants became moribund [3]. Up till recent times, wood drying 
plants are few and there seems to be no focus on ensuring their 
revitalization or resuscitation in Nigeria. Due to government 
policies which do not favour the forestry and wood industries in 
Nigeria, a lot of challenges is limiting the survival of the wood drying 
industries in Nigeria [4]. Although several wood-based industries 
exist in Nigeria, the aspect of ensuring the production of high 
quality wood products through establishment of a well-organized 

timber drying industry is missing. Consequently, the reputation of 
timber has a foremost raw material for structural and construction 
application is dwindling to its lowest ebb [2,3,7].

Present status of wood drying industry in Nigeria

According to Ogunwusi [3] timber processing and wood 
products manufacturing industries are among the major industrial 
sectors in Nigeria. However, information relating to conventional 
timber drying plants in Nigeria has not been adequately 
documented [4,7]. Field survey (Authors, 2023) revealed that 
only few wood drying facilities are available in Nigeria at the 
moment- with just a meagre percentage operating up to expected 
capacity. Summarized information regarding timber drying plants 
discovered to be presently functional and productive in Nigeria are 
presented in Table 1.

Table 1: Timber drying plants discovered to be presently functional and productive in Nigeria.

Source: Authors’ survey, 2023

Wood Drying Plant in Nigeria Location Address Capacity of Kiln Remark

Forestry Research Institute of Nigeria (FRIN) Idi-Ishin Area, Ibadan, Oyo-State About 500 ft3 currently running skeletal production

Timber Treat Ltd Inu-ewe, Soka Area, Ibadan, Oyo-State About 1000 ft3 Functioning to full capacity

Bisrod Furniture Limited Ijebu-Ode, Ogun-State About 3000 ft3 currently running skeletal production

Stark Industries Sango-Ota, Ogun-State About 3600 ft3 currently running skeletal production

Ladi otubu Wood Drying Mushin, Lagos-State About 1600 ft3 currently running skeletal production

Nova Palcon Nigeria Limited Plot 216, Trans Ekulu Layout, New GRA, 
Enugu, Enugu-State About 1800 ft3 Currently inactive

TAC   Factory Owode Plank Market, Ondo Road, Ile-Ife, 
Osun-State About 1000 ft3 Functioning

Challenges of wood drying industry in Nigeria 

High energy consumption and capital-intensive nature of wood 
drying procedures are among the major drawbacks of wood drying 
industry in Nigeria. Operation of conventional wood drying kilns 
involves utilization of hydroelectric power or power generating 
sets (which entails combustion of fossil fuel such as petroleum 
products). According to Ohagwu [2] and Ashkin [7] epileptic supply 
of power by electricity distribution companies in Nigeria severely 
retards operations of conventional dryers; thereby endangering 
productive capacities of the wood drying industry. Combustion of 
fossil fuel in wood drying industries is among the major sources 
of increasing the emission of greenhouse gases (GHGs) in timber 
processing industries [8]. Hence, it is a potential contributor to 
global warming and climate change [9]. Raimi et al. [8] recognized 
atmospheric pollution as one of the major challenges bedeviling 
Nigeria-based wood processing industries (timber drying plants, 
inclusive). 

Apart from the aforementioned challenges, incessant hike in 
petroleum products (Premium Motor Spirit, PMS and automotive 
gas oil, Diesel) has untold negative influences on timber drying 
plants. According to Eregha et al. [10] and NBS [11], the price (per 
litre) of PMS rose from ₦97 to ₦617 while AGO rose from ₦115 
to 844.28 in 2012 and 2023, respectively. This has considerably 
increased the cost of seasoning timber [12,13]. Recent findings by 
author revealed that average price for drying a piece of sawn timber 

in Nigeria ranges from 800 to ₦1000 and from 1,500 to ₦1,800 
for 1’’by 12’’ by 12’ and 2’’ by 12’’ by `` 12’ boards, respectively. 
Due to relatively high cost of drying timber, the selling price of 
certain finished wood products becomes seemingly exorbitant and 
unaffordable. Sometimes, this negatively influences the purchasing 
decision of wood products consumers. In order to encourage 
patronage, some wood products manufacturers utilize unseasoned, 
or improperly seasoned timber for their production [14-16].

Figure 1: End racking of timber for drying.

Other common phenomenon among wood products 
manufacturers in Nigeria include end racking (Figure 1) of boards, 
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use of outdated timber drying facilities or machines (Figure 2). 
Unfortunately, finished wood products manufactured under 
aforementioned procedures become highly prone to distortion, 
deformation and delamination in service (Figures 3-6). Apart from 
utilizing unseasoned or improperly seasoned timber for production, 
indiscriminate use of MDF-without considering its suitability for 
the desired/intended end use is also a commonplace. This is among 
practices affecting the reputation of sawn timber for structural and 
construction purposes [7].

Figure 2: Outdated conventional kiln water boiler.

Figure 3: Warped panel door.

Figure 4: Warped door post.

Figure 5: Warped stool top.

Figure 6: Delaminated table top.

Solar energy in wood drying industry

Solar energy has been discovered as one of the most viable 
natural and renewable energy resource which has not been 
adequately harnessed in the timber drying industry. Energy from 
the sun is readily available, inexhaustible and renewable. Solar kiln 
drying technology involves utilization of trapped solar radiation for 
drying [17]. Reports revealed that several designs of solar kiln have 
be fabricated for timber drying with outstanding results which 
compared favourably with conventional kiln dryers [18-20].

Solar kiln drying of timber as a veritable option in 
Nigeria 

According to Chris Newsom [21] apart from hydroelectric 
power, solar energy is the most feasible and practicable renewable 
energy source in Nigeria when compared to wind, ocean and 
goethermal energy. Studies carried out in the tropics and 
subtropics confirmed that solar energy has great potentials for 
drying technologies [22,23]. Nigeria is located on the equator and 
receives abundant solar radiation which makes it stands at vantage 
point regarding possibilities for harnessing opportunities in solar 
kiln drying technologies [24]. According to Ashkin [7], locally 
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operated solar kilns have the potential of increasing the supply of 
seasoned lumber, lowering its cost and making wood framing and 
structural applications feasible in Nigeria, substituting for more 
expensive conventional kiln drying method. Reports revealed that 
drying qualities of timber dried in solar kilns compare favourably 
with that of conventional kiln dryers. According to Pirasteh et al. 
[17] many benefits could be exploited from solar energy for drying 
applications. Conventional kiln drying systems involve fossil fuels 
combustion for their operation while solar dryers take advantage 
of sun irradiation for drying and dehydration processes [25] such 
as in wood drying industries [26,27]. 

Nigeria has a great potential for harnessing the utilization of 
solar energy in the wood drying industries. Solar energy enables 
the industries sectors to modify their energy requirement, 
improve their energy stability, and increase energy sustainability, 
which lead to improvement in the system efficiency. Significant 
investment in solar energy technology is a viable alternative in 
reducing challenges in conventional kiln drying of timber [2,3,7]. 
Reports revealed that solar dryers produce timber of high drying 
quality and enhanced efficient environmental condition for timber 
drying [28,29]. According to Ashkin [7]; Owoyemi et al. [30] and 
Amoo-Onidundu et al. [29], several research into drying of timber 
in Nigeria has proven that solar kiln drying method is a relevant 
and viable timber drying technology with immense potentials of 
improving the quality of output in wood processing industries and 
other related wood products manufacturing industries. Ugwu et al. 
[31] reported final moisture content (FMC) of 12.9% at an average 
drying rate (DR) of 0.18 while Amoo-Onidundu et al. [29] reported 
FMC of 10.40% at an average DR of 11.12%/day in solar kiln-drying 
Prosopis africana. and Gmelina arborea wood, respectively. Based 
on the FMCs reported by the aforementioned researchers, there 
is the possibility of solar kiln drying wood specimens to as low as 
10.40%. This is an indication that internal environmental condition 
of solar kiln favours wood seasoning and can enhance timber drying 
to safe MC levels (10-12%MC) at which wood becomes less prone 
to dimensional reduction or deformation while in service [32,33].

Conclusion
Having considered present status, challenges and prospects of 

solar kiln drying technology as a pertinent concept in addressing 
the state of wood drying industry in Nigeria, this review has been 
put up as an awareness for sensitization for all stakeholders in the 
wood processing and wood products manufacturing industries. 
The relevance of solar kiln drying technology was emphasized with 
respect to its availability, accessibility and practicability in Nigeria.

The possibility that solar kiln drying of timber may be totally 
independent on grid-connected electricity makes it a viable means 
of addressing limitation such as epileptic power supply emanating 
from electricity (power) Distribution Company in Nigeria. 
Furthermore, incessant hike in prices of petroleum products 
which causes lethargic production capacities in Nigerian timber 
processing industries, especially, where power generating sets are 
involved for wood drying processes will be reduced with solar kiln 
technology. The cost of production and prices of finished wood 
products will relatively be affordable since solar kilns can be locally 

fabricated at relatively affordable cost. The final moisture content 
and drying rate of the wood species mentioned revealed that solar 
kiln chambers have potentials of drying wood to safe moisture 
content levels. 

Recommendation
As recommendations for this review, the following are to be 

observed:

1)	 Adequate awareness on the relevance of wood drying to its 
utilization should be projected to all stakeholders in the wood 
industry. 

2)	 All concerned should embrace and adopt technologies that 
will improve the introduction of a well-organised solar kiln 
systems for timber drying on a commercial scale. 

3)	 Government should ensure improvement in supply of power 
(national grid electricity) to alleviate the challenges in wood 
processing industry.

4)	 Government should enact policies that will encourage 
productive operations in forestry and wood products 
manufacturing industry.
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