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Abstract 

The aim of the study is to assess the geo-economic impact of salt mining activities on the people of Uburu community in 

Ebonyi State, Nigeria. The objective of the study is to identify, map and examine the geographic pattern of the salt mining lake 

in the area using Geoinformatics method to capture (GPS and Remote Sensing), analyze and map (GIS and cartography) the 

time series changes in salt lake. Questionnaire was used to solicit for information on salt mining method, health, tools/materials 

and financial challenges in salt business in Uburu. The study shows the spatial location of the Salt Lake where salt mining 

activities take place. The study revealed that within a period of twelve years (12) between 2010-2022, there has been changes 

in the spatial extent of the lake. GIS analysis revealed that in 2010 the salt lake covered an area of 89.8 m2. In 2016 it was 

revealed to be 89 m2 which shows a spatial decrease in the extent of 0.8 m2. The shrinking of the lake can be attributed to 

mining activities and the effects of climate change. Conversely, the study showed that in 2022, the extent of the Salt Lake was 

114.5 m2 indicating an increase of 25.5 m2. This is, however, attributed to the decline in the salt mining activities in the area. 

Since the lake has no outlet other than evaporation, the minerals accumulate and give the lake high salinity. The methods 

adopted by the miners in salt processing were identified to be mainly traditional as about 95% of the respondents indicated 

having no health challenge since they have been part of the activities. The study further revealed the use of locally made tools 

and materials such as clay pot, drum, calabash, firewood, bucket, etc. for salt mining and processing. The majority of the 

respondents (65%) incurred cost of more than N5,000 in the purchase of tools and materials and labor for salt mining business. 

Likewise, the study revealed factors such as modern technology, cost of materials and good market, if put in place, can 

improve salt mining business in the area. The t-test revealed that respondent’s monthly income from the salt mining business 

has no significant determinant relationship with the respondent’s educational qualification and housing type in the study area. 

Improved modern salt mining system is recommended. 
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1. Introduction 

The term “salt” has different meanings and definitions to 

different people [2] as its importance and production has 

become a source of income for many [4, 11, 14, 36, 44]. 

Chemically, salt is a generic term given to anyone of a class 

of similar compounds formed when all or part of hydrogen 

irons of an acid are replaced with a metal or a metallic radi-

cal. According to Kostick [25], “Salt” also is the specific 

name given to Sodium Chloride. Salt also known as Sodium 

Chloride, the most common evaporate, is an ionic chemical 

compound with a chemical formula NaClO3 [17]. Salt can 

also be regarded as a natural mineral composed of two ele-

ments: Sodium and Chlorine, usually in white cube-shaped 

crystals. It naturally occurs in many parts of the world and 

has been mined for centuries [20]. In nature, salt appears 

either as rock salt, or integrated with surrounding sediments, 

as well as melted in water (sea, salty lakes and springs). Salt 

or Sodium Chloride is widely recognized as a crucial com-

modity for ancient communities, just as it is for modern ones 

though in the modern world, a very small proportion of the 

salt produced is used in the preparation and consumption of 

food, it is that use which we tend to think of when we speak 

of salt as an environmental resource [3]. Salt is an inexpen-

sive bulk mineral also known as halite which can be found in 

concave rocks of coastal areas or in lagoons where sea water 

gets trapped and deposits salt as it evaporates in the sun [17]. 

Globally, salt is a universal mineral commodity used by 

virtually every person in the world [25]. Even though it is a 

very common mineral today, at one time, it was considered 

as precious as gold in certain cultures [25]. During the early 

stage of human development, salt was a necessity of life and 

communities blessed with natural salty springs jealously pre-

served them as gifts from God. Other communities could 

have access to these salty springs only on the acceptance of 

those that owned them [22]. Thus, salt is one of the major 

natural resources that has continued to find relevance in all 

aspects of human endeavors. Originally, salt was produced 

for human consumption purposes and later other significant 

applications were discovered. This has made salt one of the 

most important commodities for centuries, comparable to the 

importance of oil in present times [24]. The use of salt as a 

food preservative together with its economic importance 

began to decline after the industrial revolution. Instead, it 

began to be extensively used in the chemical industry and 

other application areas [38]. Overall, there are more than 

14,000 reported usages of halite. This salt type along with 

other salts, have played a very important role in human life 

[23]; hence, their identification and mapping as environmen-

tal resources has been made possible with the introduction 

and adoption of Geoinformatics technologies. Consequently, 

the positive roles of Geoinformatics technologies such as 

Aerospace Remote Sensing, Geographic Information System 

(GIS), Global Positioning System (GPS), Digital Cartog-

raphy, collaborative web-mapping (CWM) and Volunteered 

Geographic Information (VGI) in resource identification and 

mapping has been well established in literature [6, 39]. 

Historically, the importance of salt in regional trade, dow-

ry payment, seasoning, trade currency, wedding rituals, gift 

to nursing mothers, appeasement of a discontented party, 

royal privileges among others cannot be over emphasized 

[21]. Diagne [19] maintains that salt was an essential item in 

regional trade on the Guinea and Equatorial coasts in the 16th 

Century under Portuguese hegemony. This corroborate the 

findings of Bouwer et al. [8]. It was also a vital item in the 

early regional trade in central Tanzania and throughout Ethi-

opia in East Africa. The Kongo kingdom and other neighbor-

ing kingdoms in central Africa traded in salt as part of re-

gional trade. The significance attached to salt trade was be-

cause, among other things, it was a requirement of life and 

expressly to people who lived mainly on vegetable Foods. 

Salt as a mineral resource is a necessity of life and so, com-

munities blessed with natural salty springs jealously pre-

served them as gifts from God. Other communities could 

have access to these salty springs only on the acceptance of 

those that owned them [22]. 

Kostick [25] further remarked that geologically, salt is 

found almost in every country of the world. The ocean is the 

largest resource for salt containing about 46 quadrillion short 

tons. Continental deposits consist of beds of salts left from 

the evaporation of ancient seas that retreated, salt domes that 

intruded upward through old sediments and dry lakes. Today, 

there are three methods used to produce dry salt based on the 

method of recovery [1]. Figure 1 shows a typical approach. 

a. Underground mining 

Also known as rock salt mining, this process involves 

conventional mining of the underground deposits through 

drilling and blasting whereby solid rock salt is removed. 

Mining is carried out at depths between 100m to more than 

1500m below the surface. 

b. Solar evaporation method 

This method involves extraction of salt from oceans and 

saline water bodies by evaporation of water in solar ponds 

leaving salt crystals which are then harvested using mechani-

cal means. Solar and wind energy is used in the evaporation 

process. The method is used in regions where the evapora-

tion rate exceeds the precipitation rate. 

c. Solution mining 

Evaporated or refined salt is produced through solution 

mining of underground deposits. The saline brine is pumped 

to the surface where water is evaporated using mechanical 

means such as steam-powered multiple effect or electric 

powered vapour compression evaporators [11]. In the pro-

cess, thick slurry of brine and salt crystals is formed. During 

the stone age, the ways in which salt was produced in ancient 

times vary from area to area, and could use briquetage, deep 

mining (as at Hallstatt), or the technique specific to Transyl-

vania, based on wooden troughs, perforated in the base. How 
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these troughs functioned is still uncertain. In the Iron Age a 

different technique was employed, involving deep shafts dug 

down to the rock salt surface. As well as technological con-

siderations, it is crucial to understand the social and econom-

ic importance of salt in the ancient world [16]. The applica-

tion of technology in the identification and mapping of re-

source deposits is inevitable [5]. 

Similar to Geographic Information System (GIS) [37, 39], 

Geoinformatics is the science and the technology which de-

velops and uses information science infrastructure to address 

the problems of geography, cartography, geosciences and 

related branches of science and engineering [10]. Geoinfor-

matics has been described as "the science and technology 

dealing with the structure and character of spatial infor-

mation, its capture, its classification and qualification, its 

storage, processing, portrayal and dissemination, including 

the infrastructure necessary to secure optimal use of this in-

formation" or "the art, science or technology dealing with the 

acquisition, storage, processing production, presentation and 

dissemination of geoinformation" [10, 35, 41]. In essence, 

Geoinformatics is a scientific field primarily within the do-

mains of Computer Science and technical geography that has 

become very relevant in environmental resources identifica-

tion, modeling and visualization [5]. It usefulness for han-

dling salt mining spatial distribution and its attendant activi-

ties within a geographic space knows no bound; hence, its 

adoption in this study. 

 
Source: Westphal, et al., [42] 

Figure 1. Processes for the Production of Crystallized Salt Based on Rockalt Deposits. 

2. Material and Methods 

2.1. Study Area 

Uburu community in Ohaozara Local Government Area of 

Ebonyi State, South-Eastern Nigeria (Figure 2) is one of the 

communities in the states rich in mineral resources. It lies 

approximately between latitude 6° 00’ N and 6° 05’N, and 

longitude 7° 40’E and 7° 45’E. The town is located in 

Ohaozara local government area of the state [32]. 

According to the NPC 2016 estimation from the 2006 gen-

eral population census in the country, it has the population of 

2,880,700 [28]. The drainage system of Uburu community is 

dendritic in pattern. The rivers showed a parallel drainage pat-

tern at their upper course and a dendritic pattern in their lower 

course (northwest through to the southeast). The drainage is 

controlled by the Cross River and its tributaries [32]. All the 

river systems on the eastern part of the divide flow southeast 

while those on the western part of the divide flows southwest. 

Groundwater of good quality is obtained from some of the 

UNICEF owned shallow boreholes [29]. The topography of 

Uburu can be described as comprising irregular ridges and 

gentle sloping hills [34]. The highlands range from 45 to 65 m 

above mean sea level, and the lowlands have an average eleva-

tion of 30 m. These topographical features are controlled by 

the bedrock geology [34, 30]. As argued by Ekpe, et al., [12] 

and corroborated by Ogbodo [31], Uluru community is under-

lain at depth by the Precambrian Basement Complex and by 

Cretaceous sedimentary rocks and spans through Southern 

Benue Trough and Anambra Basin. Twith gravely subsoil, 

characterized the upland location which is adjacent the low-

land areas in the area [12]. The comfort of residents of any-

place is enhanced to a very large extent by its climate. Uburu 

is characterized by a tropical savanna climate. The summers 
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are much rainier than the winters in the area [13]. This climate 

is considered to be Aw according to the Koppen- Geiger cli-

mate classification [33]. The area lies within the Rainforest 

Belt of eastern Nigeria. Annual precipitation averages about 

1800 mm, and over 90% of the rains fall between April and 

October with the wettest months being August and September 

[9, 13]. Temperature range of the area is between 27°C to 

30°C and its relative density is 508.0/km2. The temperature is 

highest from February to April and it is about 31°C [31]. Geo-

graphically, the study area is located in the savannah zone and 

so the vegetation is dominantly of semi-savannah grassland 

with forests and swamps [32]. Economically, features of the 

dwellers of Uburu community are based around agriculture, 

mainly of yams, rice, oil palm, and cassava crops. A key mi-

nor industry is mining due to the availability of the Salt Lake, 

the community is made up of Igbo speaking dialect [18]. 

Likewise, the role of hydro-chemistry and tectonic activities 

largely affect salt distribution and availability in a given geo-

graphic space [7]. While different techniques abound for salt 

mining globally [8], a number of factors are responsible for the 

prevailing method use in a given location which is considered 

peculiar to the indigenous people like Uburu in Ebonyi State, 

Nigeria. 

 
Figure 2. Uburu Community, Ebonyi State, Nigeria. 

2.2. Research Methodology 

The underlying character of the study calls for the adop-

tion of survey research design and measurement research 

design in the study area. The adoption of survey research 

design is for the fact that its involves drawing up a set of 

questions on various subjects or on various aspects of a sub-

ject to which selected members of a population are required 

to react. These questions were prepared in the form of ques-

tionnaires. On the other hand, measurement research design 

was adopted because it supports collection of data on geo-

graphical features through measuring instruments using GPS 

to identify and geo-tag the salt lake and then using satellite 

images of different time period that are remotely sensed to 

map the salt lake using the Geoinformatics-based approach 

to capture, store, retrieve, manipulate, analyse and visualize 

image maps of the time series results of the various spatial 

extent of the salt lake. Thus, the survey research design and 

measurement research design were appropriate for this study 

because they enabled the researcher to obtain opinions, atti-

tudes and orientations dominant among a large population 

which is the sampled population of Uburu Community. 
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2.2.1. Data for the Study 

The type of data used in this study (Table 1) includes: 

i the number one objective of the study is to identify and 

map the spatial location of the salt mining lakes in Ubu-

ru community: 

a) Data need for the name, location (xy) of the salt min-

ing sites. 

b) Existing map of the study area. 

ii to examine the health impact of the methods adopted by 

the miners in salt processing. Data required were re-

spondent response on the methods of salt mining and 

processing; 

a) the tools/instruments used for mining 

b) Health status of the respondents. 

iii to assess the socio-economic characteristics of salt min-

ers in Uburu community Basic data required includes; 

a) Level of income, 

b) Housing type, 

c) Level of education, 

d) Occupation, 

e) Age, marital status. 

The study area consists of fourteen (14) wards, these are 

Amaenu, Amegu, Ihennu, Mgbom, Obiozara, Ogwu, Ubuaba, 

Umuagwu- Oke, Umuaneketa, Umuanum, Umuchima, 

Umuabuma, Umuodu-Igbo, and Urobo. It has a population of 

20,041 in accordance with the 2006 Census and as projected 

for 2022 [28]. For the purpose of this study, random sam-

pling technique was adopted as it gives every member of the 

population from which the sample is selected an equal 

chance of being selected. Using Taro Yamane’s [43] formula; 

𝑛 =
N

1+N(𝑒)2
                                    (1) 

Therefore, 𝑛 =
20041

1+20041(0.05)2
= 392 

2.2.2. Materials for the Study 

Table 1 shows the data used for the study. 

Table 1. Materials for the study. 

S/N NAME (HARDWARE/SOFTWARE) PRODUCT PURPOSE 

1 Global Positioning System (GPS) Hardware  Collect parcel coordinates 

2 Laptop Computer (Windows 10) Hardware/Software HP 650 Notebook PC 
Data input, storage, processing 

and analysis 

4 ArcGIS (Version 10.5) Software ESRI Mapping and analysis 

5 Scanner Hardware HP 
Scan hardcopy layout plan of the 

study area 

6 M.S. Visio Software  Design flow chat 

7 SPSS (Version 20) Software IBM Data analysis 

 

In order to achieve the objectives of this study, results 

were presented in maps, chats, simple percentages and fre-

quency. Also, regression analysis was used to show relation-

ship between socio-economy and salt mining of the respond-

ent in the area using SPSS version 20. 

3. Results and Discussions 

3.1. The Spatial Pattern of Salt Mining and 

Processing Sites in Uburu Community 

Figures 3, 4 and 5 shows the image maps of the spatial 

dynamics (time series) of the spatial extent of Salt Lake in 

Uburu Community from 2010 to 2022 accordingly. In specif-

ic terms, Figure 3 shows the extent of the Salt Lake as of the 

year 2010 which revealed that in 2010, the lake covers an 

area of 80.9 m2. 

Figure 4 shows the spatial extent of the Salt Lake between 

2010 and 2016 for the interval of seven (6) years. Its re-

vealed that in 2016 the lake covers 89 m2 which shows a 

spatial decrease in the extent of 0.8 m2. The shrinking of the 

lake can be attributed to mining activities and due to climate 

change effects. Figure 5 shows the spatial extent of the Salt 

Lake between 2016 and 2022, an interval of six (6) years. Its 

revealed that in 2022 the extent of the Salt Lake was 114.5 

m2, an increase of 25.5 m2. This can be attributed to the de-

cline in the mining activities in the area. Since the lake has 

no outlet beside evaporation, the minerals accumulate and 

give the lake high salinity (far saltier than the seawater) and 

density. Figure 6 shows the lat/long location and traditional 

materials used for Salt Processing. 
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Source: Authors’ GIS Analysis, 2024 

Figure 3. 2010 Salt Lake Extent (89.8 m2). 

 
Figure 4. 2016 Salt Lake Extent (89 m2). 
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Source: Author GIS Analysis, 2024 

Figure 5. 2022 Salt Lake Extent (114.59 m2). 

  
Figure 6. Location (latitude/longitude) of Materials used for Salt Processing in Uburu Community. 

3.2. Analysis of the Socio-economic 

Characteristics of the Respondents in 

Uburu Salt Mining Community 

This section presents and discusses the socio-economic 

charismatics of the salt mining studied group in Uburu com-

munity in Ebonyi State, Nigeria. The emphasis here as pre-

sented in Table 1 is age groups, gender, marital status, occu-

pation, educational levels, monthly income, and housing type 

as well as the nature of household. 
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Table 2. Socioeconomic Characteristics of Studied Group. 

Variable Frequency Percentage% 

15-25 11 3.1 

26-35 38 10.7 

36-45 121 34.7 

46-55 92 26.2 

56 Above 89 25.3 

Total 351 100 

Gender   

Male 53 15.1 

Female 298 84.9 

Total 351 100 

Marital Status   

Married 141 40.1 

Single 13 3.8 

Widow 126 35.9 

Widower 31 8.8 

Divorced 40 11.4 

Total 351 100 

Occupation   

Civil servant 32 9.1 

Farming 133 37.9 

Artisan/Labourer 44 12.5 

Trading 121 34.5 

Others 21 6.0 

Total 351 100 

Educational Qualification   

Primary 99 28.2 

SSCE 76 21.6 

Tertiary 21 6.0 

Others 155 44.2 

Total 351 100 

Monthly Income (N)   

N5,000 45 12.8 

N5,000- 10,000 119 33.9 

N10,000-20,000 144 41.0 

N20,000 Above 43 12.3 

Total 351 100 

Housing Types   

Variable Frequency Percentage% 

Standalone rooms 157 44.7 

Self-contain 77 21.9 

Two-bedrooms and above 117 33.4 

Total 351 100 

Nature of Household   

Nuclear family 204 58.1 

Extended family 147 41.9 

Total 351 100 

Source: Field survey, 2024 

About 121 (34.7%) of respondents were within 36 and 45 

years and constitutes the majority of respondent group. 92 

(26.2%) of the respondents were between 46 and 55 years, 

89 (25.3%) of the respondents were among those within the 

ages of 56 and above, 38 (10.7%) respondents were between 

the ages of 26 and 35 years, while 11 (3.1%) of the respond-

ents fall between 15 and 25 years. Based on gender, 298 

(84.9%) of the respondents were female, while 53 (15.1%) 

were male. This indicates that the majority of people who 

involve in salt mining business in Uburu are mostly female. 

On the distribution of respondent’s base on marital status, 

141 (40.1%) making the majority are married, 126 (35.9%) 

are widow, 40 (11.4%) are divorce, and about 31 (8.8%) are 

widower, while 13 (3.8%) are singles. Result of the distribu-

tion of respondents based on occupation reveals that none of 

the respondents were idle, this implies that all of the re-

spondents had something doing to earn a living. 133 (37.9%) 

were farmers and also form the majority, 121 (34.5%) were 

traders, 44 (12.5%) were artisan/Laborers, 32 (9.1%) were 

civil servants, while 21 (6.0%) falls to other categories of 

occupation. With respect to the educational level attained by 

the respondents, 155 (44.2%) of the respondents fall under 

others, 99 (28.2%) had only primary education, 76 (21.6%) 

had SSCE education, while 21 (6.0%) of the respondents had 

only Islamic education. 

With respect to the distribution of respondents based on 

income level; the study reveals that the majority of the re-

spondents 144 (41.0%) earn between N10,000 and N20,000 

per month, 119 (33.9%) earn between N5,000 and N10,000 

per month, 45 (12.8%) earn N5,000 and possibly less per 

month, while 43 (12.3%) of the respondents earn N20,000 

and above per month. With respect to the housing type, the 

majority 157 (44.7%) housing type are standalone rooms, 

117 (33.4%) are two-bedroom and above, while 77 (21.9%) 

are self-contain. On the distribution of respondent’s nature of 

household, majority of the respondents 204 (58.1%) are nu-

clear family, while 147 (41.9%) are extended family. From 

the findings above, it is obvious to state that the majority of 
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the respondents were females owing to the fact that they are 

the one majorly involved in salt mining business. Also, the 

level of income of the household is considered low in view 

of the level of work input which is considered not commen-

surate. This could be attributed to the fact that majority of the 

respondents were not educated who also engages in farming 

activities to feed their families and raise some fund to pur-

chase other items they don’t produce. 

3.3. Health Implication of Salt Mining and 

Processing in Uburu 

Issues discussed under this section includes the respond-

ent’s duration of stay in the study area, respondent’s involve-

ment in salt mining activities, reasons for involving in salt 

mining business, methods used for salt mining/processing, 

tools/instruments used for salt mining, and heath challenges 

experienced from salt mining activities. This approach corrob-

orates the findings of Gordon et al., [15] in Kenya. On the 

issue of respondent’s duration of stay in Uburu community, 

the study reveals that 80% of the respondents, making the ma-

jority, have spent 40 years and above, 12% have spent 21 to 30 

years, 4% of respondent have also spent between 11 and 20 

years, while 4% of the respondents have spent less than 10 

years living in the area. The implications of this findings is 

that the studied group have lived in the study area long enough 

to have requisite knowledge on salt mining in Uburu Commu-

nity, hence their responses are reliable to make informed 

judgement. The study further shows that 81.8% of the re-

spondents indicate been part of the salt mining business in the 

area, while 18.2% indicate not partaking in the salt mining 

business. This means that most of the respondents are people 

who partake in the salt mining activities and will have a good 

knowledge of the salt mining business. 

 
Figure 7. Reasons for Involving Salt Mining. 

 
Figure 8. Tools for Salt Mining. 
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Figure 7 shows the various reasons for involving in the salt 

mining and processing business as 155 (44.2%) agreed to in-

volving in salt mining business to earn a living, 129 (36.6%) 

indicate involving in salt mining business in order to train their 

children in school, while 67 (19.2%) indicate they involve in 

the salt mining business to make money as well. On the meth-

od adopted in salt mining and processing, 97% of the respond-

ents indicate using traditional methods (cultural), while 3% 

indicate using scientific method. Figure 8 presents information 

on the tools/instruments used for salt mining to include Clay 

pots (21%), drums (20%), calabash (21%), fire wood (21%), 

and bucket (17%). The study further revealed that 95% of the 

respondents indicate having no health challenge since they 

have been part of the activities, 3% says that have health chal-

lenges while only 2% of the respondents indicate otherwise 

because they are not really sure if the ailment they had can be 

associated with salt mining activities in Uburu Community. 

3.4. Socio-economic Impacts of Salt Mining 

Business in Uburu Community 

Issues discussed under this section includes cost for pur-

chase of tools/instruments and labor, challenges in the salt 

mining and processing business, rate of salt mining activities 

currently with the precious year, factors responsible for de-

cline in salt mining activities, and ways to improve on the 

salt mining activities. these variables are enumerated for dis-

cussion in the to understand the impact of the salt mining 

business on the respondents. 

On the cost for the purchase of tools/instruments and labor 

needed for salt mining and processing business, result con-

tained in Figure 9 shows that 65% of the respondents, which 

makes the majority, spend from five thousand Naira and 

above (> N5000), followed by 24% of the respondents that 

spends from three-four thousand Naira (N3000 - N4000), 6% 

spends from two-three thousand Naira (N2000 - N3000), 4% 

of the respondents indicate they use one-two thousand Naira 

(N1000 - N2000), while 1% of the respondents spend less 

than one thousand Naira (< N1000). Figure 10 presents the 

challenges in salt mining and processing business faced by 

the respondents. The study reveals that 201 (57.3%) of the 

respondents, which is the majority, are faced with the chal-

lenge of too much labor, 141 (40.2%) respondents indicate 

financial challenge, 4 (1.1%) of the respondents said health 

challenge, while 5 (1.4%) of the respondents indicate others. 

Figure 11 revealed information on the current rate of salt 

mining activities when compared with the previous year. 

The study shows that about 87% of the respondents, making 

the majority, indicate massive decrease in the salt mining 

business, 12% show moderate, while 1% of the respondent 

observed massive increase respectively. From the analysis, it is 

abundantly clear to note that there is massive decrease in the 

salt mining business over the years which could be attributed 

to the none profitability of the business when compared with 

the labour and capital required to invest in the mining and pro-

cessing. With respect to factors responsible for the decline in 

salt mining activities, the study reveals that 27% of the re-

spondents attributed it to too much labor, about 28% claimed 

high cost of local materials, 24% indicate it’s because of low 

income, while 21% claimed lack of modern materials. 

 
Figure 9. Cost of Labor and Tools. 

http://www.sciencepg.com/journal/earth


Earth Sciences  http://www.sciencepg.com/journal/earth 

 

27 

 

The findings shows that the factors mentioned contribute 

so much to the decline in the salt mining business in Uburu. 

Table 3 presents information on the ways to improve on the 

salt mining business in the area. From the analysis, 152 

(43.3%) which is a good number of the respondents indicate 

All of the above. 70 (19.9%) of the respondents choose good 

market for salt, 67 (19.1%) suggested the use of modern 

technology, while 62 (17.7%) respondents indicate low cost 

of materials. This implies that all of the variables are so im-

portant in trying to improve on salt mining business. 

 
Figure 10. Challenges in the Salt Mining. 

 
Figure 11. Rate of Salt Mining Activities compared with the Precious Years. 
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Table 3. Ways to Improve on the Salt Mining Activities in Uburu 

Community. 

Variable Frequency Percentage (%) 

Use of modern technology 67 19.1 

Low cost of materials 62 17.7 

Good market for salt 70 19.9 

All of the above 152 43.3 

Total 351 100 

Source: Field survey, 2024 

3.5. Relationship Between the Mining Monthly 

Income and Their Educational 

Qualification and Housing Type 

Specific results of salt mining and its socio-economic ef-

fects in Uburu community are examined below. 

3.5.1. Model Validity Check 

In an attempt to ensure that results of this study is robust 

and valid for interpretation, several diagnostic tests such as 

Durbin Watson [26] test, variance inflation factor (VIF), tol-

erance statistics were performed as presented in tables 4, 5, 

and 6 respectively. 

3.5.2. Test for Autocorrelation 

The Durbin Watson statistics is used to test for the pres-

ence of autocorrelation among the variables in this study. 

The Durbin Watson [26] statistics for the model is estimated 

at 0.060. This figure is less than 2 (see table 5). This indi-

cates that the assumption of independent error is not tenable 

for this study since Durbin Watson statistics is below 2. This 

result further confirms that the model used in this study is 

not suffering from incidence of autocorrelation and, as such, 

there is no possibility of spurious regression [26]. 

3.5.3. Test for Multicollinearity 

Variance inflation factor (VIF) statistics, tolerance statis-

tics and correlation matrix are used to test for the presence of 

Multicollinearity among the variables in the model. In re-

spect to Multicollinearity test using VIF, table 6 present re-

sults of the variance inflation factor (VIF). Although, there is 

no formal VIF value for determining the presence of Multi-

collinearity, values of VIF that exceeds 10 are often regarded 

as indicating Multicollinearity, but in weaker models, values 

above 2.5 maybe a cause for concern [27]. 

Table 4. Correlations. 

 Monthly Income Educational qualification Housing Type 

Pearson Correlation 

Sig. (1-tailed) 

N 

Monthly Income 1.000 .864 .848 

Educational qualification .864 1.000 .904 

Housing Type .848 .904 1.000 

Monthly Income . .000 .000 

Educational qualification .000 . .000 

Housing Type .000 .000 . 

Monthly Income 351 351 351 

Educational qualification 351 351 351 

Housing Type 351 351 351 

Source: Researchers Computation Using SPSS, Version 20 
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Table 5. Model Summaryb. 

Model R 
R 

Square 

Adjusted 

R Square 

Std. Error of the 

Estimate 

Change Statistics 
Durbin-

Watson 
R Square Change F Change df1 df2 Sig. F Change 

1 .878a .771 .770 .416 .771 585.848 2 348 .000 .060 

a. Predictors: (Constant), Housing Type, Educational qualification 

b. Dependent Variable: Monthly Income 

Source: Researchers Computation Using SPSS, Version 20 

3.5.4. Test of Hypotheses (T-Test Statistics) 

T-test is used to test the significance of the relationship be-

tween variables. It is done at 5% level of significance with n-

l degree of freedom. This was done in line with the decision 

rule. This test is used to test the following hypotheses: 

(i). Test of Hypotheses One 

H01: Educational qualification has a significant relation-

ship with monthly income of the respondents in the study 

area. In testing the first hypothesis, the results in table 6 re-

vealed that educational qualification had a t-calculated value 

of 8.919 and a correspondent significant probability statistic 

of 0.000 which falls above the 5% level of significance. This 

leads to the rejection of the null hypothesis and accepting the 

alternative hypothesis. The study therefore concludes that 

there is no significant relationship between respondent’s 

monthly income and their educational qualification. 

(ii). Test of Hypothesis Two 

H02: Housing type has no significant relationship with re-

spondent’s monthly income in the study area. Again, in testing 

the second hypothesis, the results in table 6 revealed that hous-

ing type had at- calculated value of 6.089 and a correspondent 

significant probability statistic of 0.000 which also fall above 

the 5% level of significance. This leads to the rejection of the 

null hypothesis. The study therefore concludes that respond-

ent’s monthly income has no significant with the respondent’s 

housing type in the area. From the results shown in table 5, all 

the tested variables have no significant correlation as regards 

respondent’s monthly income in the study area. 

Bearing in mind the above criteria, the variance inflation 

factor (VIF) statistics for all the independent variables of this 

study consistently fall below 6. This indicates the absence of 

multicollinearity among the variables. This implies that the 

model exhibit low risk of potential multicollinearity prob-

lems as all the independent variables have a variance of in-

flation factor (VIF) below 5.5. Also, the tolerance values 

continuously lie within 0.183 (see tables 5, 6). Again, this is 

more than 0.1; this further substantiates the absence of multi-

collinearity problems among the independent variables. It is 

being suggested that tolerance values less than 0.1 almost or 

certainly indicates a serious collinearity problem. Finally, 

tables 5, 6 of the correlation matrix as presented shows the 

absence of multicollinearity among the explanatory variables. 

High correlation causes problems about the relative contribu-

tion of each predictor variable to the success of the model 

[27]. From tables 5, 6, all correlation values with respect to 

the study variables are less than 0.78. Correlation values 

above 0.78 are considered harmful for the purpose of analy-

sis [27]. 

Table 6. Coefficientsa. 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

Correlations 
Collinearity Statis-

tics 

B Std. Error Beta Zero- order Partial Part Tolerance VIF 

(Constant) 

1 Educational 

qualification 

Housing Type 

.892 .053  16.769 .000      

.358 .040 .534 8.919 .000 .864 .431 .229 .183 5.455 

.361 .059 .365 6.089 .000 .848 .310 .156 .183 5.455 

a. Dependent Variable: Monthly Income 

Source: Researchers Computation Using SPSS, Version 20 
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Table 6 presents the model coefficients for all variables 

used in the study. The regression line as shown in the result 

reveals an intercept of .053. This simply implies that when 

all the other variables are not considered, Tobin Q ratio (rela-

tionship) of listed variable considered in the study is signifi-

cantly estimated 5.3% occasioned by factors not incorporated 

in this study. 

However, the result of the estimated model shows that 

monthly income determines educational qualification and the 

housing type of the respondents in the study area as beta co-

efficients of .365 and .534 respectively. This implies that a 

unit change in respondent’s monthly income will lead to a 

significant change in their educational qualification and 

housing type at .365 and .534 respectively thus indicating a 

significant positive impact. This is similar to the findings of 

Vagholikar and Moghe [40]. 

4. Conclusion and Recommendation 

The aim of this study was to assess the socio-economic im-

pact of salt mining activities on the people of Uburu communi-

ty in Ebonyi State, Nigeria. The objective of the study was to 

identify, map and examine the spatial extent of the salt mining 

lake over the year (2010 to 2022) in the area using Geoinfor-

matics method to capture (GPS and Remote Sensing), analyze 

and map (GIS) the time series (spatial changes) in the salt lake. 

The study reveals that the traditional method of salt mining in 

the area posed no traceable health challenges to the miners as 

perceptually examined. The study also found that socio-

economic activities of the people of Uburu community has not 

been encouraging. The study further found that there exist a 

negative linear relationship between the salt mining business 

and the socio-economic characteristics of the people in the 

area. From the study, factors such as the method adopted for 

salt mining, amount incurred for the purchase of tool/ materi-

als and poor market value of the product are responsible for 

the perceived draw-back in salt business in the rural Africa 

Community of Uburu in Ebonyi State, Nigeria. The study re-

vealed that salt production is still a major economic activity in 

the Uburu Community despite the low patronage and limited 

production rates which should be given proper attention. Thus, 

the improved salt production could be considered as an alter-

native for enhancing the livelihood status and sustainable de-

velopment in the area. 

In view of the above findings, there is a need for im-

provement in the method of salt mining and processing, cost 

of tools/materials and a good market value for the salt prod-

uct in the area; hence the following specific recommenda-

tions: 

i. Local and international stakeholders, including NGOs, 

should be encouraged to provide improved mining ma-

terials to salt producers. 

ii. The study calls for modern technological interventions 

for salt mining and processing; as the salt raw materials 

have the capabilities of meeting the salt needs of Uburu 

community and the State at large. 

iii. The study also calls on relevant authorities to ensure a 

good market is available for the salt products in the ar-

ea with a view to improving their socio-economic well-

being and quality of life. 
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