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1. INTRODUCTION 

 The forestry sector serves as one of the key 

foundations of the nation’s well-being and has long been a 

major source of livelihood for many Nigerians (Fuwape, 2003). 

Nigeria’s forest estate is estimated at around 10 million 

hectares, with about 20% designated as reserves (Olaleye, 

1999). Assessments of the forest industry show that it was 

highly active between the 1960s and 1980s, making significant 

contributions to both local and international trade (RMRDC - 

Raw Materials Research and Development Council, 2003; 

Kukogho et al., 2011; Ogunwusi et al., 2013; Larinde, 2010; 

Ogunsanwo, 2010). Among the most valuable resources 

derived from forest ecosystems is wood (Igben, 2019). 

In the rapidly expanding global market, the wood export 

industry plays a crucial role in meeting the demand for a wide 

range of wood products worldwide. In 2024, the total value of 

wood exports was estimated at approximately $152.98 billion. 

The global wood market itself was valued at about $6,470.15 

million in 2024 and is projected to grow at a compound annual 

growth rate (CAGR) of 3.39%, reaching USD 7,904.05 million 

by 2027. Due to its excellent strength-to-weight ratio and 

stability, wood remains a highly suitable material for structural 

construction. Wood-exporting nations, therefore, make 

significant contributions to the global wood market and overall 

economic growth. The statistics on the wood exporting 
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modern technology for the betterment of this environment. 

Keywords: Mapping, Sawmill, Spatial distribution, Clustered Pattern, nearest neighbour analysis. 

https://isapublisher.com/isajm/
mailto:office.isapublisher@gmail.com


 
Adefisoye, E.A. (2025). Geospatial Mapping of Sawmills in the Wood Producing Rain Forest City, Ile-Ife, Osun State. ISA 

Journal of Multidisciplinary (ISAJM), 2(5). 6-13. 7 

 

 

countries of 2024-25 shows that China emerged as the biggest 

wood exporter in 2024 with wood export accounting for 

$16.40billion, Canada $13.54billion, Germany $10.35billion, 

US $9.56billion, Vietnam $6.87billion with Indonesia 

$3.97billion taken the least of top ten wood exporting countries 

in the world  (TradelmeX, 2024).  

The transformation of wood into physical and mechanical 

goods that can be utilized by humans is done by forest 

enterprises. Ogunsanwo (2010) classifies the industry as formal 

and informal. Formal sector involves structured and large-scale 

wood-based industries, namely, sawmills, pulp and paper mills, 

plywood mills, particleboard mills, and furniture factories. On 

the one hand, the informal sector consists of small-scale wood-

based businesses that do not have formal corporate setups, such 

as those engaged in firewood production, charcoal production, 

chewing sticks, carved wood, and, in some instances, artisan 

cabinet making and lumber conversion. On the same note, 

industries have also been categorized depending on their 

operations and the results they desire to attain (Olawuni & 

Okunola, 2014a). The international standard classification of 

industry (2007) has identified industries all over the world that 

includes fishing, agriculture (hunting and forestry), mining and 

quarrying, construction, manufacturing (such as breweries, 

textiles, and iron and steel) and processing industries like 

sawmilling. 

A sawmill, which is a processing industry, is a facility in which 

raw timber is converted to dimensional lumber to be sold and 

distributed (United States Environmental Protection Agency 

(US EPA), 2014). Its essence, like it was centuries ago, is to 

feed logs at one end and to come out with lumber at the other. 

Common operations of sawmills include sawing, planing, 

sanding, chipping, and drying wood, and most operations do 

some kiln drying as well. Sawmilling is thus described as the 

process of transforming round wood in the forests into lumber 

through the use of different machines, including the bandmills 

in breaking down logs into the desired dimensions and the re-

sawing machines in transforming cants and flitches into the 

desired and market-ready sizes (Lucas, 1995). 

Most sawmill industries in Nigeria are found in the rainforest 

areas, the southern parts of the country. The concentration of 

sawmills is the highest in Lagos, Ekiti, Osun, Cross River, 

Ondo, Oyo, Imo, Edo, Delta, and Ogun states, which comprise 

over 90 percent of the total sawmilling activities in the country 

(RMRDC, 2003; Bello & Mijinyawa, 2010). This shows that 

steady supply of logs is a major factor in determining the 

location of sawmills. Ajibefun & Daramola (2004) opine that 

the sawmilling industry, as is the case with other 

microenterprises, is critical in enhancing the economic 

development of Nigeria. It offers jobs to a great percentage of 

the rural people in clerical and technical jobs that include power 

saw operators, saw doctors, mechanics, distribution and 

wholesale of wood products (Alvar, 1983). Also, it was found 

that the marketing of sawn wood has a high potential in 

supporting livelihoods as an alternative source of employment 

in a developing economy like Nigeria where there is a high 

percentage of unemployment (Ohwo & Ogoha, 2017). 

Regarding performance, Aruofor (2003) reported that Nigerian 

sawmills have an estimated capacity of 11,684,000 m³ of logs 

per year, with an actual capacity utilization of about 5,422,000 

m³ annually. Makkonen (2018) also worked on the performance 

of small scale sawmilling and concluded that this sector is a 

significant component of wood supply chain for the connection 

of raw materials and finite product. Aina et al. (2005) also 

observed that wood waste generated during log conversion can 

be carbonized to produce charcoal, which serves as a viable 

alternative to cooking fuels such as kerosene. They therefore 

recommended the establishment of policies to ensure the 

collection and utilization of sawmill waste in every town or city. 

Given its economic significance, the sawmilling sector should 

be recognized and given its appropriate place in national 

development. 

Recent related studies on the spatial distribution of sawmills 

include Alo (2017), who investigated the spatial distribution of 

forest reserves and sawmills in Oyo State, Nigeria, with the aim 

of providing information on their locations for effective 

monitoring. The study revealed that forest reserves in Oyo State 

covered 342,461 hectares, representing 12.92% of the state’s 

total land area. Similarly, Omoigui (2016) carried out research 

on the spatial distribution and environmental impacts of 

sawmills in Benin City, Nigeria. Aim of the study was to 

examine spatial location pattern of sawmills and their 

environmental impacts. Findings identified accessibility to 

customers and easy accessibility to site as the most influential 

factors affecting the location of sawmills. Negative effects of 

sawmills in the study area were dust pollution, noise pollution, 

vibration nuisance, smoke nuisance, odour, and the positive 

effects were; employment creation, wood used in construction, 

and cheap waste wood used in cooking. The research finally 

recommended that loan facilities be provided to sawmill 

entrepreneurs and the government should lower taxes. In a 

similar study, Sodiya (2021) in her study on examining the 

spatial distribution of forest products in North Carolina 

revealed that manufacturers of primary forest products are 

inclined to cluster around sources of raw materials. Secondary 

forest product manufacturers were not directly connected with 

the location of resources but were clustered around the markets 

of their finished goods, especially in the Piedmont region. The 

findings from these studies therefore revealed that factors such 

as the presence of existing secondary forest product 

manufacturers, large urban populations, accessibility to raw 

materials, stable electricity supply, higher economic 

opportunities, ease of site accessibility, and proximity to open 

forest areas (as opposed to forest reserves) significantly 

influence the siting of sawmills. 

Consequently, different studies have been carried out in the city 

of Ile-Ife as regards sawmill. These included Olawuni and 

Okunola (2014a & b); Faremi et al (2014); Ijaware & Adefisoye 

(2024); Adefisoye et al (2025). The study conducted by 

Olawuni & Okunola (2014a) examined the consequences of 

sawmill activities on residents’ environment at different areas 

within sawmills in Ile-Ife, Osun State. Considerable difference 

was said to have existed between residences’ distance from 

sawmills and smoke severity. The policy implications of the 

socio-economic impacts of the sawmill industry, as examined 

by Olawuni and Okunola (2014b) in Ile-Ife, Nigeria, showed 

that the siting and operations of sawmills possess the potential 
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to address key socio-economic needs of the country, including 

revenue generation, job creation, and the provision of 

infrastructure for development. Ijaware & Adefisoye (2024) in 

their evaluation of ambient air quality in sawmill area of Ile-Ife, 

Osun state, Nigeria maintained that variation existed in the 

environmental air quality in various sawmill sites. They 

therefore called for committee on community engagement who 

will be orientating the residents on how to keep them saved 

from sawmills discharge. In Adefisoye et al (2025) that 

assessed proximity of residents’ home and sawmills within 

Ondo road axis of Ile-Ife, it was found that majority of the total 

number of residential buildings (almost 55%) in the study area 

were in close proximity to existing sawmills which is 

undoubtedly inimical to the residents’ health and quality of 

environment. Having this great percentage of residential 

buildings within sawmill buffer means residents and sawmillers 

have not being developing with recourse to government 

regulations and this also indicated that officials of different 

agencies concerned have not being alive to their 

responsibilities. The study concluded by recommending the 

establishment of a new sawmill industrial estate within the city, 

with a properly structured buffer zone clearly communicated to 

the public and relevant environmental regulatory bodies. 

Similarly, Faremi et al. (2014) found out that the use of safety 

devices was not well adhered to among sawmill workers in Opa, 

Ile-Ife, Osun State. They have suggested that occupational 

health and safety interventions are urgently required and 

policies that would ensure monitoring and supervision of both 

the small- and large-scale industries on a regular basis to foster 

the observance of occupational health and hygiene standards. 

However, none of these studies investigated the active and 

inactive sawmills within their locations and no available 

published document as regards spatial distribution pattern of 

sawmills in the study area. Whereas, these are needed 

information giving series of activities that are demanded from 

this sector. Hence, this research is poised to explore geospatial 

techniques in mapping the sawmill in Ile-Ife with a view to 

providing information that could be relevant to policy makers. 

This is with specific objectives to map out the distribution of 

sawmills, to investigate the active and inactive sawmills and to 

assess spatial pattern of the distribution. 

2. MATERIAL AND METHODS 

2.1 The Study Area 

 The study area is Ile-Ife with specific attention at Ondo 

road area in Ife East Local Government where primary forest 

products industries are pronounced. Apart from this area 

Oluorogbo and Opa areas also housed few sawmills in the city 

but majorly engages in plank selling and other secondary forest  

products activities. Thus, Ondo road location has its 

peculiarities in terms of sawmill location. Ile-Ife is believed to 

be the natural capital of Yoruba located in the eastern part of 

Osun state in the southwest of Nigeria. Geographically it is 

situated between Latitudes 7o 13N and 7o 30N and Longitudes 

4o 33E and 4o 41E. The two local government areas comprise 

the main city of Ile-Ife including Ife East with it’s headquarter 

at Oke-Ogbo and Ife central located in Ajebamidele area. The 

fringe of the city also extends to part of Ife North and Ife South 

Local Governments. Its population was estimated at 509,082 

and having density of 280/km2 (Population census, 2006). It 

also said to cover approximately 1,791km2. The maps of study 

area are as shown below. 

 

 
Figure 1: Study area maps showing (a) Nigeria (b) Osun State (c) Ife East Local Government (d) Study area (Ondo Road). 
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2.2 Data Collection 

 Attribute and spatial data were types of primary data 

collected for the purpose of this study. Attribute data involved 

name, location and code which were acquired through social 

surveys and oral interviews while spatial data focused on 

geographical coordinates of sawmills such as northing, easting 

and height. The spatial data were gotten through land surveying 

method of direct observation with the use of Tersus Differential 

Global Position System. For proper accuracy, this instrument 

was checked properly. Study area google earth imagery was 

downloaded through ‘google earth pro’ for secondary data. 

Boundary of the study area was generated from this as well 

through buffer as established by Ijaware & Adefisoye (2024) 

and Adefisoye (2024) that sawmills in this environment were 

located within 2km radius. Spread sheet environment using 

microsoft excel was used to store the acquired coordinate and 

saved as CSV file. The quality of data was ensured for 

efficiency and reliability. ArcMap environment was launched 

thereafter the file was imported with the location of each 

sawmill displayed using the Northing and Easting. The 

displayed event was then exported as a point shape file using 

the coordinate system (WGS 84 UTM ZONE 31N). ArcGIS 

10.7.1 and QGIS 3.12 were employed. Processes such as geo-

referencing, digitizing, importation of spread sheet data into 

ArcGIS, re-projection and symbology were all used to produce 

the sawmill distribution maps of the study area. NNA was 

adopted for spatial data, therefore spatial distribution pattern of 

the existing sawmills was investigated. Database that linked 

both attribute and spatial information is as shown below. 

 

 

Figure 2: Database linking attribute and spatial data 

 

3.0 RESULTS 

 This section deals with presentation of results on 

spatial distribution of sawmills, investigation on active and 

inactive sawmills and distribution pattern of sawmills in the 

study area. 

3.1 Spatial Distribution of Sawmills 

 The figure 3 shows the spatial distribution of existing 

sawmills in the study area. Ninety-eight (98) sawmills were 

identified which confirmed the result of a study earlier this year. 

Attribute and spatial information of some of these sawmills are 

as contained in Figure 2. Isokan community, abojupa area in 
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Erefe has the highest concentration of 15 sawmills (PT 84–98), 

next to this was Orelope area where the number of sawmills was 

14 (PT 60–73), followed by Ajegunle area which also known as 

Alalumole with the concentration of 13 sawmills (PT 38–50) 

and Plank Market that had 12(PT 10-21).  Pockets of low and 

moderate concentration were found in areas like Temitope 

quarters, Ifelere, Fagbamiye, Owo Eye, Opposite Transformer, 

MTN Junction, Abe Igi and Eyiowukawi. The least which was 

1 found in opposite Trailer park (PT 35), Nathan area (PT 36) 

and beside BOVAS (PT 9). Therefore, considerably high 

concentration of sawmills was observed in the study area. 

According to oral discussion had with one of the old sawmillers 

people contributed money together to buy land and later shared 

among them for individual sawmill sites. Many at times, 

individual purchased large expanse of land which later sold to 

members, so that the place could be used for this purpose. 

Majorly this was the system the sawmillers used to get most of 

this large expanse of sites they are operating till today. Map 

showing spatial distribution of sawmills is as shown in Figure 

3 below. 

 

 

 

Figure 3: Map showing spatial distribution of sawmills in the study area 

 

 

3.2 Spatial Distribution of Active and Inactive 

Sawmills 

 Further spatial analysis in Figure 2 & 3 shows that out 

of the existing 98 sawmills in the study area which were used 

in this analysis, seven (7) of them are currently inactive and 

non-operational leaving ninety-one (91) as the functional ones 

as at the time of observation. The inactive sawmills as shown in 

Figure 2 were Arowolo (PT 1), unknown name (PT 3), 

Moyasha (PT 5) and Gabike (PT 10) respectively located in 

Eyiowukawi/Olugbodo estate, Abe igi area, Owo eye and Plank 

market. Others included Milalog (PT 36) located at Nathan 

area, Taorid (PT 42) in Ajegunle area and Saro (PT 59) which 

was also located opposite transformer junction at Ita osa / Erefe 

area. At the same time, it was observed that two of these 

sawmill sites specifically one unknown name (PT 3) and 

Moyasha (PT 5) are likely to be converted to another use with 

what was noticed during the survey because the structures there 

were not being properly put together again it was like the 

owners will be vacating the sites. The reason for the 

inactiveness of these sawmills was not known due to the fact 

that nobody was there to give any information concerning the 

site during the survey. Map showing spatial distribution of 

active and inactive sawmills is as shown in Figure 4 below. 
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Figure 4: Map showing spatial distribution of active and inactive sawmills in the study area 

 

3.2 Distribution Pattern of Existing Sawmills 

 The spatial distribution of the 98 existing sawmills 

was assessed using the Average Nearest Neighbor (ANN) tool 

to identify their locational pattern. This method (NNA) 

evaluates the arrangement of features by measuring the distance 

between one phenomenon and another in space. It not only 

considers the distance between points but also identifies the 

closest neighboring point. The results of NNA are usually 

presented as a ratio or index. As shown in Table 1, the Nearest 

Neighbor Index (NNI) value of 0.782 (less than 1) indicates a 

clustered distribution pattern, though leaning slightly towards 

randomness, since smaller values reflect stronger clustering. 

Additionally, the computed NNI was associated with a z-score 

of -4.13, as presented in Table 1. 

 

Table 1: Summary of nearest neighbor analysis 

Observed Mean Distance:  71.9072 Meters 

Expected Mean Distance:  91.9598 Meters 

Nearest Neighbor Ratio:  0.781941 

z-score:  -4.129688 

p-value:  0.00003 

Distance Method: Euclidean Distance 

 

 

4.0 DISCUSSION 

 Geospatial mapping of sawmills in Ile-Ife, Osun state, 

Nigeria has been conducted. This indicated a considerably high 

concentration of sawmills in this environment with a total of 98 

at different locations which confirmed the result of Adefisoye 

et al (2025). Considering this sector with different activities on 

going, government should not just close its eyes. These 

activities if well monitored will go a long way in terms of 

boosting city economy and as well serves as a veritable source 

of income for the government at different levels. Though, its 

consequences are not unnoticed in the environment.  Result of 

the study supports the assertion of Faremi et al, (2014) that there 

are many sawmills in Ile-Ife. High concentration of sawmill 



 
Adefisoye, E.A. (2025). Geospatial Mapping of Sawmills in the Wood Producing Rain Forest City, Ile-Ife, Osun State. ISA 

Journal of Multidisciplinary (ISAJM), 2(5). 6-13. 12 

 

 

facilities in the study area is hinged on the fact that Ile-Ife is 

located within the heart of forest belt in the southwest, Nigeria 

and most especially it housed Government Forest Reserve. This 

supports the findings of Bello and Mijiyawa (2010), who noted 

that most sawmill industries in Nigeria are concentrated within 

the wood-producing rainforest zones, particularly across the 

southwestern states. Maps were generated for the study area. 

These maps can serves as policy guide during any intervention. 

Out of these 98 existing sawmills 7 were inactive leaving 91 in 

active state at the survey period. 2 out of these 7 might have 

determined to exit the business based on the sites condition, the 

reason which was not known. Meanwhile there are many 

factors determining entry and exit of industries (Carree & 

Thurik, 1999). The reason(s) for attempting to exit the industry 

and the present inactiveness of the remaining 5 was not known. 

This therefore brings to the mind that goal and objectives of the 

business as well as characteristics and conditions of the market 

should be first understood before venturing into it. NNI of 0.782 

depicts a clustered pattern of sawmill distribution in the study 

area. The NNA result of the study revealed a clustered pattern 

of sawmill in term of distribution across space given a z-score 

of -4.13. This negative z-score result confirmed that the value 

measured is less than or below the mean in a normal 

distribution. Sawmills are therefore concentrated within shorter 

distances to each other. This result aligns with the study of 

Adefisoye et al (2025) that sawmills are closer to each other. 

Even, considering the observed mean and expected mean 

distances of sawmills in the study area with 71.90m and 91.96m 

respectively. It is also in consistent with Alo (2017) that 

determined mean distances from each sawmill in Oyo state. 

However, result of this study is in contrast with the study of 

Omoigu (2016) which NNA result indicated a dispersed 

(regular) pattern of sawmills in term of distribution across space 

given a z-score of 541.60 in Benin City. This study calls for 

necessary collaborations from stakeholders for proper 

monitoring of the study area. 

4.0 CONCLUSIONS 

 This study has met its aim giving the significant 

insight into the distribution of sawmills in Ile-Ife, Osun state, 

Nigeria. Spatial distribution of sawmills in the study area was 

examined and the result showed a substantial high 

concentration of sawmills with 7 currently inactive. The NNA 

result revealed clustered pattern of distribution which indicated 

that sawmills are somehow in close proximity to each other. 

However, this result should be of great concern to government 

at every level considering the consequences of sawmill 

concentration pattern that may stems from low prioritization 

and weak integration of policies on this sector. Therefore, the 

study recommends that relevant stakeholders and policy makers 

in environmental management are needed to plan, coordinate 

and regulate proliferation of sawmill industries with modern 

technology for the betterment of this environment. 
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