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Abstract 

The study assesses the Residents’ perception of the effect of telecommunication mast location 

on health and urban livability in Osogbo, Nigeria The study appraises inventory of mast in the 

study area, the location analysis of mast and the effect of the masts and its location on 

residents.A structured questionnaire was administered on 10 residents using systematic 

sampling. Correlation analysis was used to test the relationship between building-mast 

proximity and residents’ livability.Findings revealed that most masts were observed to be built 

very close (<10m) to residences. Residents living near the mast complained of high 

disturbance due to noise from the mast, vibrations, fumes from mast generator and pollution. 
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Health problems like headache and sleep disorder due to noise and vibration from mast, 

respiratory disease were also observed among such residents. Property value decline and 

reduced patronage were experienced by landlords of the houses closest to mast. The study 

therefore recommends that in order to achieve a safe and healthy environment, planning 

authorities should be involved in the development of masts.  Policy makers, service providers, 

users and environmental managers should synergize together to make the technology in our 

environment suitable.  

Keywords: Telecommunication,Mast, Location,Health,Urban, Livability, Planning 

1. Introduction 

The technology of communication is another man’s activity that has undergone revolutionary 

changes during the past years (Alleman et al, 1989). Communication being one of the most 

important aspects of human’s life involves transferee of information from one entity to 

another (Diaz,1977). Communication can also be perceived better as a two-way process in 

which there is an exchange of progression of thoughts, feelings, or ideas toward a mutually 

accepted goal or direction in information (Lenort, 1992).The world is rapidly moving toward 

an economic system based on the continuous and ubiquitous availability of information. A 

recent advance in telecommunication technology has been an important vehicle in permitting 

information exchange to develop as a valuable commodity, countries and sectors equipped 

with the requisite. Telecommunication systems have been rapidly moving into post-industrial, 

information-based economy growth (Akwule, 1992). 

In other to enhance the quality and flow of communication, there is need for erection of masts 

since mobile telecom works only with mast. Researchers have shown the importance of mast 

to the quality of communication. According to Antonelli (1991), the benefits of 
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telecommunication masts are transmitting high volume of data, improving the quality of 

service and security, increasing capacity, data capacity and greater range of service which will 

then provide a step in the way in which individual communicate (Good, 1994).The global 

system of mobile telecommunication (GSM) gained popularity in Nigeria in year 2000 and 

has gradually developed to be a part and parcel of all Nigerians. Few operators were known at 

the inception they are MTN Nigeria and Econet now known as Zain, but today GSM is almost 

a perfect market grooming a stiff competition between various operators among which are 

GLO, Etisalat, Starcom, Mtel, Multilinks. Nigeria Telecommunication sector is one of the 

fastest sectors in the country and this is so much evident by the number of Telecommunication 

masts that are being installed every month. Result has shown that Nigeria has around 14,000 

live masts which can have diverse implication on the resident living close by and the cities as 

a whole (Nwokoro, 2000).  

Results were also shown from the Northern Ireland statistics and Research Agency that in its 

Dunganon Local Government District, residents that are 1-5km from the mast have several 

number of cancer cases including cancer of lungs, prostate, breast cancer, lung cancer, 

leukemia, lymphoma and haemotopoletic cancer {Ruediger, 2009; Abdel, et al., 2007}. 

Thus, there is need to attend to these problems with a view to understanding its implication for 

planning, health and convenience of residents towards sustainable living in urban centres. 

1.1 Aim and Objectives 

The aim of this study is to assess the location characteristics of telecommunication masts in 

Osogbo Local Government Area of Osun State, Nigeria. In other to achieve this aim, the 

following objectives are pursued; taking inventory of the locations of masts in the area, 

analyzing the appropriateness of masts’ locations in relation to residential living, determining 
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the effects of both the masts and their locations on surrounding residents, and finally to 

proffer means of ensuring sustainable living. 

1.2 The Study Area 

The study was undertaken within the boundaries of Osogbo local government. It is located in 

the forest zone and grassland of south western Nigeria and it is the administrative seat of Osun 

State. It is located at the latitude 7°7 and longitude 1.05° at the equator. 

1.3 Methodology 

In Osogbo local government, there are total of 35 telecommunication masts in the study area. 

16 of which belong to MTN, 7 to Glo, 6 to Zain, 3 to Multilinks and 3 to Starcoms. The masts 

were therefore sampled pro-rata; samples were drawn from the operators who have more 

masts, and lessersamples from the operators with fewer masts. 34.3% of the total mastswere 

therefore sampled for this study.Having known the fraction of each network, the mast 

locations were selected by balloting. All the locations of each of the networks were numbered 

in wrapped sheet of papers and they were selected randomly. 5 locations were selected among 

MTN, 3 among Glo, 2 among Zain, 1 from Multilinks and 1 from Starcom. A total of 12 

masts were selected randomly for this study.The number of houses at each radius determines 

the number of questionnaire administration. Houses in the study area were sampled 

purposively. With the aid of Rasta map, four perimeter circular zones were established 

marking the ones that are 3m, 5m, 10m and 20m radii close to each mast. The number of 

houses found within each of the four radii zones forms the size of sample for the questionnaire 

survey regardless of the name of the service provider. The first sample in each radius was the 

first house after which other houses were selected at interval of 1.  Hence a total of 201 houses 

were sampled and an adult representative responded to the questionnaire. The types of data 

that were used to carry out this study include: the number and types of mast, the location of 
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the mast, year in which it was erected, health conditions of the residents in relation to the mast 

in the study area: existence of illness, predominant illness, duration of illness and interval of 

illness and environmental condition of the area in relation to the mast location: property value 

decline, reduced patronage e.t.c. 

Chi square was used to explain the difference in the livability characteristics of residents who 

live in the different zones and Pearson’s correlation was also used to explain the relationship 

between resident’s proximity to mast and their livability. 

1.3.1 Results and Discussion 

1. Inventory of mast 

Table1: Mast Census 

Operator Number of 

mast 

% of 

mast 

                              LOCATION                                          

MTN 16 45.7% Areas including 7up, Ataoja, Oke ayepe, Oja, Alekuwodo, 

Orisunbare, Ring road, Alekuwodo 2, Ogo Oluwa, 

Jaleyemi, Onward, Sazo, Alekuwodo 3, Plantation and 

Capital hotel. 

Glo 7 20% Alekuwodo, road safety area, technical area, Oja, Oke 

ayepe. 

Zain 6 17.1% Balogun agoro area, 7up area, Ring road area, Capital hotel 

a 

Multilinks 3 8.57% Neco area, Woleola area, Oso area 

Starcom 3 8.75% Tinumola area, governor’s office area, Balogun agoro area 

O”net 1 2.86% Station road area 

Total 35   

Source: Authors’ Field Survey, 2013. 
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There were more MTN masts (45.7%) in the area. This is followed by Glo (20%), Airtel 

(17.14%). Multilinks and Starcomms has 8.57% each O’net has 2.86% of the total masts in 

the area. The radiations coming from these masts according to radiologist are electromagnetic 

waves, RF radiation and infrared. These radiations are capable to cause: epilepsy, leukemia 

and different types of cancer. This implies that residents living very near these masts are at 

risk of this waves which might reduce their health condition after a long period of time. 

Table 2: Number of Masts in the Zones/Number of houses? 

Zones Distances Number of mast Number of houses 

sampled 

I 3m 5 28 

Ii 5m 7 44 

Iii 10m 4 58 

Iv 20m 3 71 

Total  19 201 

    Source: Authors’ Field Survey, 2013. 

 

The table shows that most mast falls between 5m from residential area. This implies that since 

10m is the minimum standard setback by NESREA (National Environmental Standardsand 

Regulation Enforcement Agency) that should be between mast and residential area in order to 

have a safe and secured environment, therefore the area with distances below 10m are not safe 

from the risk of the mast. Therefore it is advisable not to live at distances very close to the 

mast in order to be safe from risk. 

 

 



International Journal of Advanced Scientific and Technical Research              Issue 5 volume 7, Nov. –Dec. 2015  

Available online on   http://www.rspublication.com/ijst/index.html                                               ISSN 2249-9954 

©2015 RS Publication, rspublicationhouse@gmail.com Page 482 
 

Table 3: Table Showing Mast Type and Mast Ages In Relation To Their Number 

Area  Number of mast Mast type Mast age 

Uncle k              2 MTN 5-10 

  MTN 5-10 

Ogo oluwa              1 MTN <5yrs 

Oyetunji              2 MTN <5yrs 

  MTN 5-10 

Woleola              2 Zain 5-10 

  MTN 11-15 

Alafiatayo              1 Multilinks <5yrs 

Otan ayegbaju              1 GLO <5yrs 

Akeju              2 Starcom <5yrs 

  GLO 5-10 

Landlord              1 Zain 5-10 

Fadulahi              2 GLO 5-10 

  MTN <5yrs 

Akinloye              2 Starcom <5yrs 

  GLO 5-10 

Zone 7              1 MTN <5yrs 

Makson              2 MTN 11-15yrs 

  Zain 5-10 

Total             19   

Source: Authors’ field Survey, 2013. 

The table reveals that there are maximum of 2 masts of different networks in most area 

sampled This implies that if there is any risk from the mast, definitely areas with more mast 

will have more risk; also clustering of mast might reduce the beauty of the environment. Also, 

MTN has the highest number of masts erected especially within residential areas. According 

to survey, most of the MTN masts are erected very close to residential area without leaving 

the reasonable minimum standard setback which is 10m. According to field work, most Glo 

mast emits electromagnetic wave while MTN mast emits both electromagnetic and RF 

radiation and both are also more than 15 meters in height. This implies that people living 

around these masts are at risk of different type of diseases which may include nausea, 

diarrhea, skin burn as the short effect and leukemia, various type of cancer as its long term 
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effects as stated by radiologists. The table also reveals that Glo, MTN and Zain masts have 

ages that range between 5-15 yrs, some are newer and some older while starcom and 

multilinks are newer masts. This implies that most people living around the older mast have 

been living there after the mast have being erected while most people living around other 

masts less than 10yrs might have being leaving around the area before the mast have being 

erected. Therefore most mast operators do not obey the minimum setback required in 

residential area. 

2. LOCATION CHARACTERISTICS 

Table 4: Distances of Houses to Masts 

Zones  Distances Number of mast 

I 3m 5 

Ii 5m 7 

Iii 10m 4 

Iv 20m 3 

Total  19 

    Source: Authors’ field Survey, 2013. 

This implies that most masts are erected at 3m and 5m to residences in most area. Therefore, 

they are not at minimum standard setback as proposed by the NESREA. This is because most 

mast operators erect mast in areas that will boost their network without minding its 

implication on the environment. This implies that houses at closer range to this mast might be 

at risk.  

Table 5:  X
2
 Table of Difference in Masts Location Characteristics 

Characteristics X
2
 value P value Remark 

House distance to mast 1.890 .000 Significant 

Quality of network .401 .000 Significant 

Area desirability 3.725 .000 Significant 

Source: Authors’ field survey, 2013. 

This Table presents the result of the chi square tests that explains the difference in location 

characteristics among the areas sampled. It can be seen here that there is significant difference 
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between the distance of house of respondent, quality of network and area desirability of 

respondent to each mast. 

3 Effects of Mast Location on Residents’ Livability 

This section explains the existence of problems like noise, vibration in other to know which of 

these problems is paramount to mast. It also explains which diseases are associated with mast 

location to know which distance is at risk. 

Table 6: existence of problem 

Problem Existence Zones in percentage (%)  

3m 5m 10m 20m Total 

Noise Present 96.2 97.1 83.0 45.2 85.6 

Not present 3.8 2.9 17.0 54.8 14.4 

Vibration Present 92.5 87.1 48.9 45.2 73.1 

Not present 7.5 12.9 51.1 54.8 26.9 

Fumes Present 84.9 70.0 34.0 38.7 60.0 

Not present 15.1 30.0 66.0 61.3 39.3 

Pollution Present 81.1 88.6 61.7 60.0 76.0 

Not present 18.9 11.4 38.3 40.0 24.0 

Source: Authors’ field Survey, 2013 

The table shows that houses that are very close to mast are not secured from the noise 

generated from the mast. This implies that the location of the mast to the residences 

determines the level of noise, vibration, fume and pollution generated in the area which might 

therefore have some health related diseases attached to the noise intensity especially during 

the night and also respiratory organ for fumes 

Table 7: X
2
 table of the existence of problems 

Problem X
2
 table P value Remark 

Noise 39.404 .000 Significant 

Vibration .990 .511 Not Significant 

Fume 30.427 .000 Significant 

Pollution 9.627 .001 Significant 

Source: Authors’ field Survey, 2013 

Table 7 presents the result of the chi square tests that explains the difference in the existence 

of problem among the zones. It can be seen here that there is significant difference between 
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the intensity of noise, fume and pollution while there is no significant difference between the 

vibration levels in each zones.  

Table 8: X² of Significance of the Problem from Mast In Relation To House Distances 

Problem T  value  P value Remark  

Noise 119.944  .000 Significant 

Vibration 114.989 .000 Significant 

Fume 55.100 .000 Significant 

Pollution 53.139 .000 Significant 

Source: Authors’ field Survey, 2013 

Table 8, presents the result of the chi square tests that explains the difference in the 

significance of problem among the zones. It can be seen here that there is significant 

difference between all the problems among the zones.  

Table 9: scaled severity of problem and diseases 

Scaled severity of problems 

Problem 3m  5m 10m 20m 

Noise 198 229 104 33 

Vibration 194 208 65 35 

Fume 145 142 66 35 

Pollution 164 191 91 46 

Health effect: Scaled Severity of diseases 

Disease 3m 5m 10m 20m 

Diarrhea 89 140 73 39 

Headache 219 187 118 47 

Insomnia 226 175 102 46 

Ear problem  127 137 55 30 

Leukemia 86 80 45 30 

Respiratory disease 105 117 64 34 

Cancer 97 154 95 32 

Environmental effect: Scaled incidence of environmental problem 

Problem 3m 5m 10m 20m 

Property value decline 206 189 98 34 

Reduced patronage 203 186 91 37 

Private development 133 156 64 28 

Vegetation destruction 118 106 64 28 

Livestock destruction 98 99 55 28 

Decrease in environmental quality 123 147 63 30 

Source: Authors’ field Survey, 2013 
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The table shows the scaled severity of disease and this was done by making use of likhert 

scale. The level of significance for each problem which was very significant, significant, just 

significant and not significant was rated 4,3,2,and 1 respectively for instance, very significant 

(4), significant (3), just significant (2), not significant (1). The rating was used to multiply the 

frequency of each problem and diseases according to each zone. It was deduced from the table 

that the higher the figure, the higher the higher the severity of the problem and diseases in the 

zones and the lower the figure, the lower the severity of the problems and diseases in the zone. 

2.1  Health effect 

Table 10: X² for the Effect of Problem on Resident In Relation To Location of the Mast 

Problem X2 value  P value Remark  

Noise .017 .032 Not significant 

Vibration 1.340 .016 Not significant 

Fume 1.427 .231 Not significant 

Pollution .022 .316 Not significant 

Source: Authors’ field Survey, 2013 

Table 10, presents the result of the chi square tests that explains the difference in the effect of 

problem among the zones. It can be seen here that there is no significant difference between 

all the problems among the zones.  

2.2 Environment effect 

Table 11: X² of the severity of environmental problem 

Environmental problem X2 value P value Level of significant 

Property value decline 101.470 .000 Significant  

Reduced patronage 99.956 .000 Significant 

Private development 77.604 .000 Significant 

Vegetation destruction 49.972 .000 Significant 

Decrease in environmental quality 61.275 .000 Significant 

Source: Authors’ field Survey, 2013  
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Table 11, presents the result of the chi square tests that explains the difference in the severity 

of environmental problem among the zones. It can be seen here that there is significant 

difference between all the problems among the zones.  

3. Solution 

This section explains the likely solution in reducing the risk of mast in residential area. 

Table 12: if Resident wants the mast moved away 

Zones 

 

If masts should be removed 

 

Yes No 

1 (3m) 

2 (5m) 

3 (10m) 

4 (20m) 

96.2 

97.1 

45.2 

17.0 

3.8 

2.9 

54.8 

83.0 

Total 70.2 28.7 

Source: Authors’ field Survey, 2013 

 

The table above shows that most of the resident living very close to the mast wants the mast 

removed considering its negative effect while others do not want it removed because most of 

the respondent living far from the mast do not want it to be removed considering its network 

quality. This implies that the environment agency like (NESREA) should continue to seal up 

the mast that are not built in conjunction of the necessary standard. 

Pearson Correlation of the Relationship between Resident’s Health and Closeness to 

Mast 

This is also used to test the hypothesis “there is no relationship between resident’s closeness 

to mast and their health” whether it is significant or not. 
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Table 13: Pearson correlation 

A I X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 

X1 PC 1             

 PV              

X2 PC .292 1            

 PV .357             

X3 PC .142 -

.086 

1           

 PV .660 .790            

X4 PC .102 .213 .902* 1          

 PV .753 .506 .000           

X5 PC -.385 -

.523 

.274 .320 1         

 PV .217 .081 .388 .311          

X6 PC -.228 .037 .423 .446 .058 1        

 PV .476 .909 .171 .146 .857         

X7 PC .103 .138 .301 .385 .140 .598* 1       

 PV .751 .669 .342 .217 .665 .040        

X8 PC .134 .465 .109 .153 .633* .318  1      

 PV .679 .128 .737 .634 .027 .313        

X9 PC .304 .092 .762* .730* .137 .375 .531 .378 1     

 PV 336 .777 .004 .007 .671 .229 .076 .225      

X10 PC .189 .038 .005 -.064 -.080 -.052 -

.155 

.231 .163 1    

 PV .557 .907 .987 .843 .805 .872 .631 .470 .614     

X11 PC .047 -

.022 

.178 .244 .325 -.090 .453 -

.263 

.150 -

.675* 

1   

 PV .885 .947 .579 .445 .302 .780 .140 .409 .641 .016    

X12 PC -

.596* 

.090 -.499 -.387 -.146 .059 -

.387 

.093 -

.507 

.015 -

.602* 

1  

 PV .041 .780 .098 .214 .650 .855 .214 .774 .093 .964 .038   

X13 PC .676* -

.155 

.474 .241 -.294 .136 -

.058 

.086 .357 .121 -.155 -

.508 

1 

 PV .016 .631 .120 .450 .354 .674 .858 .791 .255 .708 .631 .092  

Source: authors’ field Survey, 2013 (Where X1= severity of Nausea, X2= severity of 

Diarrhea, X3= severity of Headache, X4= severity of Insomnia, X5= severity of ear 

impairment, X6= severity of leukemia, X7= severity of respiratory disease, X8= severity of 

cancer, X9= scaled house distance to mast, X10= % respondent who stayed <5yrs with mast, 

X11= % respondent who stayed 5-10yrs with mast, X12= % respondent who stayed 11-15yrs 

with mast, X13=% respondent who stayed >15yrs with mast, A= variable). 
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The correlation shows that the relationship between % of respondent living with mast between 

11-15 yrs and severity of nausea is significant at 0.05 levels with P value 0.041. This implies 

that there is low +ve correlation between the length of stay and severity of nausea. Therefore, 

as the length of stay increases, nausea reduces. Also the correlation shows that the relationship 

between % of respondent living with mast between 15 above and severity of nausea is 

significant at 0.05 levels with P value 0.016. This implies that there is little or no correlation 

between the length of stay and severity of nausea. Therefore, as the length of stay increases, 

nausea reduces. 

The correlation also shows that the relationship between house distance and severity of 

headache is significant at 0.05 levels with P value 0.004. This implies that there is little or no 

correlation between the house distance and severity of headache. Therefore, as the distance 

increases, headache reduces. 

The correlation also shows that the relationship between house distance and severity of 

insomnia is significant at 0.05 levels with P value 0.007. This implies that there is little or no 

correlation between the house distance and severity of headache. Therefore, as the distance 

increases, headache reduces. 

In the table above, it can be deduced that the closer the distance of mast to residences, the 

severity the disease and the longer the length of stay, the less the severity of disease.In 

summary, the multivariate analysis shows that there is strong relationship between the 

distance of mast, length of stay with mast and severity in diseases related with mast. 

Summary of findings 

From the result of the analysis, MTN has the highest number of masts in the study area; most 

masts are also closer to residences which are less than the minimum standard of mast of 10m 

as stated by the National Environmental Standards and Regulations Enforcement agency 
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(NESREA).The analysis also shows that houses closet to mast were observed to be 

experiencing high disturbances due to noise, vibration and fumes from the mast and mast 

generators which causes diseases like sleep disorder, headache and respiratory diseases. The 

major factor responsible for the substandard location in the study area is greediness of land 

owners, bribery and ineffectiveness of planning authorities and political influences. 

The study also investigated the positive environmental impact of the mast both to the 

operators and surrounding residents. They include transmitting high volume of data, 

improving the quality of service and security, increasing capacity, data capacity and greater 

range of service which will then provide a step in the way in which individual communicate. 

Recommendations 

The following preventive measures should be followed in order to make the environment and 

community safe from the effect of the mast: 

1. Generally, there is little knowledge about the risks involved in living 

neartelecommunication. Thus, there should be adequate public awareness on these risks. 

2. Enactment of laws to control landlord’s decision toallow the telecommunication operators 

to locate their mastswithin residential premises, not minding the side effects of residents. 

3. Planning authorities should be notified before any erection of mast is made by telecom 

operators. Report on EIA (Environmental Impact Assessment) should be submitted by the 

operators to ascertain the risks and the importance of the development to the environment. 

4. National Environmental Standards and Regulation Enforcement Agency should continue 

to shut down the facilities of the operators that do not comply with the EIA requirements. 

5. Telecom operators can come together to have one base station and each operator can 

connect with this base station. This reduces clustering of masts in the society. 
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6. Planning authorities should respond positively to telecommunication development 

proposal while taking account of the advice on the protection of urban and rural areas. 

Conclusion 

The study has been able to establish that there is health and environmental effects in the siting 

of base stations (Telecommunication mast) in residential areas, schools and health centres 

inter alia. The study has therefore recommended that the need for proper planning of 

development projects cannot be over emphasized. It is therefore believed that, if the 

recommendations are worked upon, there will be a better, healthy, safe and beautiful 

environment in our society which will invariably enhance urban livability. 
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