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A B S T R A C T

Understanding the impact of rural industrialization on migration motives and the socio-economic
well-being of local and migrant populations is critical for developing policies that aim at
improving living standards and ensuring inclusive economic growth. Previous studies have
emphasized rural-to-urban migration in Ghana, this study investigates the socio-economic im-
pacts of rural industrial sites on local and migrant populations, drawing on a comprehensive
survey conducted across various villages in Ghana, West Africa. We examine the pull effects of
rural industrial sites as sources of economic growth and social transformation. Through a detailed
questionnaire survey leveraging mobile technology, the research captures responses from 1,102
respondents, comprising both Indigenous people and migrants, to understand the complex socio-
economic dynamics at play. Our findings show that among other factors, migration patterns are
principally influenced by socio-economic motives, with significant gender differences in both
motivations and outcomes. The logistic regression analysis indicates that men are more likely to
migrate for socio-economic reasons compared to women, with an odds ratio (OR) of 1.50, which
is statistically significant at a 95 % confidence level. On the other hand, women are more likely to
migrate for family reunification. Furthermore, individuals with earnings above the minimum
wage prior to migrating were significantly more likely to migrate, with a statistically significant
OR of 2.82, suggesting that higher initial earnings might ease the migration process, and it is not
always not the poorest people that migrate. Additionally, migrants citing socio-economic reasons
for moving to the rural industrial sites are significantly more likely to achieve satisfactory out-
comes, with a statistically significant OR of 5.12. Our results show that though migrant experi-
ences may vary, industrial sites in rural communities boost local employment and economic
activities. These findings emphasize the critical role of economic success, information access, and
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demographic factors in shaping migration experiences and outcomes, offering valuable insights
for cross-national labour migration and policy development.

Introduction

The expansion of industrial sites in rural areas has significantly reshaped the socioeconomic landscape of these regions. In many
developing countries, rural industrialization does not simply follow a uniform trajectory; it is deeply influenced by existing governance
structures, infrastructure, population densities, and resource endowments [1]. For example, China’s in-situ urbanization-where rural
industries develop under robust government programs, quality infrastructure, and dense rural populations – has led to industrial
agglomerations and a relatively seamless transformation from rurality to semi-urban industrial enclaves [2–4]. In contrast, rural in-
dustries in Ghana frequently center on the extraction and processing of local resources, such as solid minerals and agricultural produce,
rather than manufacturing clusters integrated tightly with existing urban centers [5–7]. As a result, the patterns of industrial growth,
migration, and socio-economic change in Ghana’s rural areas differ markedly from those observed in other regions such as rural China.

According to Lee’s push-pull model of migration [8], individuals are often attracted to regions offering better economic prospects,
such as industrial zones, where employment opportunities and improved living conditions serve as key pull factors [9–11]. The nature
of these economic opportunities and the ensuing migration streams depends on local conditions. In Ghana, rural industrial sites may
generate employment that does not necessarily match the wage structures found in urban areas [12–14]. This dynamic can limit
long-distancemigration inflows, as wages often reflect local rural standards consequently stimulating local or internal migration rather
than attracting workers from higher-income areas or urban areas [15,16]. Migration is also influenced by a range of other factors,
including social, demographic, environmental, and political conditions [17–20]. While rural industrialization presents opportunities
for economic development, job creation, and infrastructure improvement, it also introduces significant challenges for both local
communities and migrants [21–23]. These challenges often include disruptions to traditional livelihoods, alterations in social struc-
tures, environmental degradation [24,25], among others.

Rural industrialization in Ghana’s resource-rich areas must therefore be understood within the specific economic base and growth
trajectory of each village, as well as its relationship to existing urban areas [26–29]. In instances where industrial activities hinge on
local mineral extraction or agriculture-based processing, the inclusive or exclusive nature of production can shape socio-economic
benefits and determine the extent to which local populations are integrated into new economic activities [30–32]. Industries
reliant on local labor and value chains may enhance community resilience and capacity-building if they incorporate local labor and
value chains, while externally controlled, capital-intensive operations may yield more exclusive benefits, limiting broader community
gains and potentially undermining local well-being [33,34]. Given that migration is a pressing societal issue [17,35–37], the blend of
benefits and drawbacks from expanding rural industrial zones has become a focal point for policymakers, researchers, and the in-
ternational community [38]. Understanding the socio-economic impacts of industrial sites is crucial for developing balanced policies
that foster economic growth while protecting the well-being of both local and migrant populations [39].

Research has shown that industrialization in rural areas often attracts populations from impoverished regions seeking better
employment and living conditions [40]. Such migration reshapes the demographic, economic, and social fabric of rural communities
(push regions) and destination areas (pull regions), necessitating an in-depth analysis of the motives behind migration and its sub-
sequent outcomes [19,41,42]. Migration movements to rural industrial areas will only occur if prospective migrants perceive tangible
improvements in income and livelihood conditions compared to their places of origin [43–45]. One critical area of inquiry is the
differential impact of gender on migration motives and outcomes. Men and women often experience and respond to the opportunities
and challenges posed by rural industrialization in distinct ways [46–48]. Furthermore, assessing the well-being of migrants through
indicators such as self-reported happiness and changes in earnings provides key insights into the socioeconomic dynamics at play [49,
50].

Extensive research has documented the global transformative effects of industrialization on rural economies and societies [51,52].
However, existing literature reveals a significant gap in understanding how industrialization impacts on local and migrant populations
in rural settings [53–56]. Most studies tend to focus on economic growth metrics, often neglecting the diverse experiences of in-
dividuals and communities affected by rural industrial sites [57–59]. While migration related to industrialization is a well-documented
phenomenon, there is a need for more differentiated analyses of migration motives, particularly in terms of gender differences and
their effects on the well-being and socio-economic status of migrants.

This research is guided by several key theories in rural development and migration. The dualistic development thesis posits that
industrialization in rural areas leads to a dichotomy of economic development and social transformation [60–64]. Lee’s push-pull
theory further informs our analysis of migration motives [8], suggesting that individuals are driven from their homes by adverse
conditions and attracted to destinations by better opportunities [11,65–68]. This theory serves as the foundation of our investigation
into how rural industrial sites in Ghana act as magnets for migration and the socio-economic dynamics that emerge as a result.

To enhance the push-pull framework, this study also incorporates concepts from network theory and social capital. Network theory
posits that migration is significantly influenced by the social networks migrants belong to, which include family, friends, and broader
community ties. These networks provide crucial information and resources that facilitate migration decisions, influencing both the
choice of destination and the strategies migrants employ during the process [69–71]. Social capital, similarly, emphasizes the value of
social relations and the reciprocal support systems within migrant communities [72–74]. Social capital manifests in various ways,
including emotional support, information sharing about job opportunities, and assistance with housing, all of which are vital for the
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socioeconomic integration and well-being of migrants [75–77]. By examining these social structures and their impacts, this study aims
to provide a deeper understanding of the social dimensions of migration and how they directly influence migrants’ adaptation and
livelihoods in new environments in Ghana [35,78].

In Ghana, the establishment of rural industrial sites, particularly in solid mineral mining, has driven significant economic growth
and social change in local communities [79–82]. The Ghanaian case highlights the need for policies that balance the economic benefits
of industrialization with environmental sustainability and social inclusion, aligning with the goals of the United Nations Sustainable
Development Agenda [31,83,84]. These policies that are designed often lag behind the realities on the ground, required approaches to
environmental stability, wage standardization, educational investment, and skill-building for local communities [85,86]. Given the
gaps in the existing literature, this study aims to address the following key questions within our theoretical framework: 1. What are the
socio-economic impacts of rural industrial sites on local populations, and how do these impacts influence the environment into which
migrants arrive?

2. What motivates individuals to migrate to rural areas with industrial sites and how do migrants shape the impacts of rural
industrialization on the local population?

3. How does migration to rural industrial areas affect the well-being of migrants?
This research aims to inform policy decisions related to rural development, industrialization, and migration [40,87]. By examining

the socio-economic impacts of rural industrial sites, the results of this study can help policymakers develop strategies that maximize
the benefits of industrialization while mitigating its negative effects on local and migrant populations. For instance, the results may
inform policies that strengthen local labor training programs, ensure fair wage standards, foster environmentally sustainable
extraction practices, and encourage inclusive value-chain development that benefits rural communities [88,89]. Moreover, the study
contributes to the global discourse on sustainable development, particularly in relation to achieving the United Nations Sustainable
Development Goals focused on poverty reduction, gender equality, decent work and economic growth, and sustainable cities and
communities [90]

Fig. 1. (a) Study areas in Ghana, showing locations of different types of industries; (b) example of the systematic selection of the villages within the
6 km buffer showing the World Settlement Footprint Evolution (WSF-EVO), which enabled precise identification of settlements, (c) Location of the
region of interest within Africa.
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Data and methodology

The dataset for this study was collected through a field survey conducted in Ghana from November to December 2023. Utilizing
mobile phones and the Kobo Toolbox app (Kobo Collect), the project team gathered data across selected villages with industries in
Ghana (Fig. 1).

The surveys were conducted in English, Pidgin English, and Twi to ensure inclusivity and comprehension among diverse partic-
ipants. The selected survey locations include Akyempim, Akoti, Asempanaye, Ayanfuri, Baifikrom, Benso, Benso, Bogoso B-line,
Damang, Dumasi, Effasu, Gyedi, Jama, Kwae, Kwame Niampa, New Atuabo, Nsuta Zongo, Patriensa, Prestea-Krutown, Salman, Twifo
Kwenyako, Wassa Agona, Wuba, and Yepala (see Table A1). These locations are host communities to extractive and agricultural in-
dustries. The proximity of these sites to roads, social infrastructure /amenities, and urban areas influences the availability of external
inputs, technology, and labor. Villages closer to urban hubs often experience more diversified industrial activities and may attract non-
local migrants due to perceived income advantages [91,92]. In contrast, more isolated villages depend on local resources, labor, and
traditional techniques, limiting the scale and scope of industrialization [93–95]. This selection was informed by their proximity to
industrial sites within a 6 km radius, which was determined by using the OpenStreetMap (OSM) plugin in QGIS (Fig. 1). The 6 km
buffer was chosen as a compromise to capture the direct and moderate range impacts of industrial sites on surrounding areas,
balancing the need for inclusivity without diluting specific effects, unlike the narrower 1 km or 5 km or the overly inclusive 10 km
buffers [96]. This strategic selection aimed to encompass a broad spectrum of socio-economic environments, providing insights into
the varied impacts of rural industrialization.

Sampling strategy

Respondents within each village were selected through a stratified sampling method, focusing solely on individuals to accurately
capture the experiences and perceptions of both groups, i.e., of Indigenous people and migrants affected by nearby industrial sites.
Villages were chosen based on their proximity to industrial sites within a 6 km buffer, ensuring a mix of varying levels of exposure.
Within each selected village, individuals were randomly selected, considering factors such as age, gender, and occupation, to ensure
balanced representation. This approach ensured a balanced representation of the population by targeting up to 50 respondents in each
site, reflecting the diverse socio-economic dynamics within these communities. The survey team approached individuals in public
areas and community centers, ensuring voluntary participation and obtaining informed consent. The response rate across all sites was
meeting the target, as 50 individuals were surveyed at each site.

Table 1
Demographic Characteristics of Respondents.

Variable Category Frequency Percentage

Gender Women 616 55.9 %
Men 486 44.1 %

Total 1102 100 %
Age Under 18 i.e., 16 & 17 30 2.7 %

18–24 270 24.5 %
25–34 405 36.8 %
35–44 193 17.5 %
45–54 107 9.7 %
55–64 50 4.5 %
65 or older 47 4.3 %

Total 1102 100 %
Education Level No formal education 171 15.5 %

Primary education 100 9.1 %
Junior Secondary education 448 40.7 %
Senior Secondary education 311 28.2 %
Tertiary education 72 6.5 %

Total 1102 100 %
​ ​

Employment Status Self-employed 548 49.7 %
Unemployed 310 28.1 %
Employed 244 22.1 %

Total 1102 100 %
Marital Status Married 507 46.0 %

Single 535 48.5 %
Widowed 31 2.8 %
Divorced 16 1.5 %
Separated 13 1.2 %

Total 1102 100 %
Migration Status Indigene 658 59.7 %

Migrant 444 40.3 %
Total 1102 100 %

I.-O. Abu et al.



Scientific African 27 (2025) e02546

5

Survey implementation

The survey, designed in the Kobo Toolbox, considered parameters such as migration motives, employment changes, income var-
iations, and perceptions of well-being, with a particular focus on examining gender-specific impacts. This allowed for an understanding
of how rural industrialization affects men and women differently, shedding light on each group’s unique challenges and opportunities.
Table A4 shows the different questions asked in the survey.

Data collection

In total, 1102 respondents, comprising 658 indigenous individuals and 444 migrants, participated in the survey. Please see Table 1
for details in the appendix. We surveyed 1102 respondents and at least 50 individuals per site to allow for uniformity. The emphasis
was on surveying individuals rather than households to gain a more granular understanding of the socio-economic conditions influ-
enced by rural industrialization. This approach provided a comprehensive perspective on industrial sites’ direct and indirect effects on
local and migrant populations.

Analytical approach

We utilized descriptive statistical methods to summarize demographic and socio-economic patterns among the survey participants.
The frequencies and percentages were calculated for categorical variables and means with standard deviations for continuous vari-
ables. Table 1 provides an overview of the sample composition, including key variables such as gender, age, education level, marital
status, employment status, and migration status. This allows for a detailed understanding of the diverse characteristics of the popu-
lation surveyed, which includes 658 indigenous individuals (59.7 %) and 444 migrants (40.3 %). The sample includes nearly equal
representation of males and females (44.1 % and 55.9 %, respectively) and spans a range of age groups, education levels, and
employment statuses, ensuring that the analysis captures diverse socio-economic dynamics. This comprehensive summary of the data
distribution provided preliminary insights into patterns and trends relevant to our study objectives. To assess the relationships between
variables in Table 1, intercorrelation analysis was conducted. This method evaluates the strength and direction of linear relationships
among pairs of variables, allowing identification of potential interactions or redundancies [97]. Additionally, Variance Inflation
Factors (VIFs) were calculated to measure multicollinearity among predictors. Low VIF values (<5) indicate minimal collinearity,
ensuring stable regression estimates and valid inference. These steps are critical in preparing the data for inferential analysis and
validating the suitability of predictors for inclusion in the multinomial logistic regression model [98,99]. Table A2 shows the corre-
lations between the independent variables and the VIFs, the correlations are within the range of 0 – 0.13 indicating weak correlations.
Additionally, the VIF values are within the range of − 0.006 to 0.03 and so are all<5 further supporting that the independent variables
are not redundant (see Table A3).

Subsequent analysis employed multi-variable logistic regression to examine the likelihood of experiencing specific socio-economic
outcomes [100,101]. Considering that our analysis of the survey data aims to determine the relationship between various factors
(independent variables) and specific outcomes (dependent variables), multi-variable logistic regression was adopted for such analyses,
also given that the outcomes of interest are categorical (e.g., yes/no). Another reason multi-variable logistic regression was selected for
our analysis is because of the multiple predictors used in the study. This regression model allows for examining the effect of various
factors on the likelihood of experiencing certain outcomes. Moreover, the logistic regression model is designed to work with non-linear
relationships between the independent variables and the log odds of the dependent variable, making it ideal for situations where the
effect of predictors on the outcome is non-linear.

Sixteen independent variables were selected for analysis, including demographic factors such as Gender, Age, Marital status,
Current Educational Level, Cost of living since the industry was established, Income change since the rural industrial site was
established, Consideration of leaving the area since the rural industrial site was established, Noticed changes in the environment since
the rural industrial site was established, Family members left the community since the industry was established, Employment at the
industrial site, Age at the time of migration, How did you migrate, Old Earnings, Migrants’ reason for migrating, Earnings
improvement since moving, and Awareness of job opportunities available here. The coding schemes for all independent variables are
detailed in Table A5, accommodating various data types, including binary (e.g., Male, Female) and categorical variables (e.g., No, Yes,
Not sure). For inferential analysis, we utilized multi-variable logistic regression, which enabled us to explore the adjusted effects of the
independent variables on the likelihood of the standard of living of the local population, migration due to socio-economic motives, and
migrants’ self-reported happiness.Migrants’ motives for relocation were grouped into six categories: conflicts/acts of terrorism
referred to as R1; family reasons referred to as R3); socio-economic reasons referred to as R4; relocation to acquire education or
vocation skill referred to as R5; to be independent referred to as R6; and other reasons not captured in the questionnaire referred to as
R2. These categories allowed for a clearer analysis of the predominant drivers of migration in the region.

The logistic regression results are presented as odds ratios (ORs). To minimize Type I errors, the ORs are tested for statistical
significance at a 95 % confidence level using Wald’s Z-test. The Z-test assesses whether the regression coefficients (log-odds) of the
predictor variables differ significantly from zero, which would indicate an effect on the outcome variable. P-values were calculated for
each predictor, and those with values below 0.05 were considered statistically significant, suggesting a meaningful association be-
tween the predictor and the binary outcome. The selection of reference categories for categorical variables was a critical step in our
analysis, aimed at enhancing the interpretability of the logistic regression outcomes. For instance, in assessing the impact of gender (i.
e., independent variable) on socio-economic migration motive (i.e., the outcome), “female” was designated as the reference category.
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Consequently, an OR for “male” exceeding 1.5 would indicate a higher likelihood for males, relative to females, to migrate for socio-
economic reasons. An OR greater than 1.5 implies that while holding other variables in that category constant, the independent (or
predictor) variable is associated with an increased likelihood of the outcome. The stronger the OR, the stronger the association be-
tween the dependent and independent variables.

Ethical considerations and limitations

This study ensured informed consent from all participants, guaranteeing anonymity and confidentiality to uphold the integrity of
the research process. While the methodology employed provides robust insights into the socio-economic effects of rural industriali-
zation, it acknowledges potential limitations such as non-response bias and the challenge of fully capturing long-term impacts.

Results

Socio-economic impact of rural industrial sites on local populations

To assess the socio-economic impacts of rural industrial sites on local populations, we aimed to capture a comprehensive picture of
how the establishment of industries in rural communities influences local communities in terms of employment, environmental
perceptions, migration patterns, and socio-economic well-being.

Descriptive statistics (see Fig. 2) show that 28.12 % of locals report either direct employment or employment of a family member at
the industrial sites. Further analysis in Table A6 uses logistic regression to identify factors affecting employment among locals.
Notably, individuals connected to someone who has worked at these sites have a 1.36 times higher likelihood of employment (p-
value=0.09). Additionally, the employment survey data highlight that 61.85 % of the local population is employed, indicating that
industrial sites boost employment opportunities in these rural areas, with many benefiting directly or indirectly (Fig. 2). The analysis
extends to examining the broader socio-economic effects. Table A6 reveals significant changes in the income levels of locals since
establishing these sites. Those employed have seen a notable increase in income (OR=2.37, p-value<0.05) compared to other
employed Indigenous people whose incomes have decreased. However, this economic benefit is tempered by an increase in the cost of
living, with those experiencing higher costs having an odds ratio of 1.40 (p-value<0.05) compared to those facing moderate cost
changes.

Fig. 2 shows that a substantial majority (65.96 %) of the respondents have noticed environmental changes since the establishment
of the industrial site. A small fraction (7.75 %) of respondents uncertain about environmental changes demonstrates the community’s
overall concern about industrial effects on their natural surroundings. Furthermore, 50.5 % of the locals who had not considered
leaving the community were likely to report employment opportunities (OR of 1.62, p-value <0.05) compared to those who were
unsure of leaving.

Benefits in socio-economic well-being, as indicated by changes in income, can be documented by our analysis in Fig. 2. 22.49 % of
the local respondents experiencing an increase in income since the establishment of the industrial site were 2.37 times more likely to
report employment opportunities with an OR of 2.37 (p < 0.05) compared to locals whose income has decreased.

The logistic regression analysis also reveals the influence of socio-demographic factors such as education level and age on the
employment opportunities in the communities. For instance, individuals with at least Junior Secondary education are more likely to
report employment opportunities (OR = 2.09, p = 0.0063) than those without formal education.

Fig. 2. Descriptive statistics on the socio-economic impact of rural industrial sites on local populations.
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Migration motives in rural areas with industrial sites

This section aims to delve into the question, “What motivates individuals to migrate to rural areas with industrial sites, and how do these
motives differ by gender?” This inquiry is pivotal in understanding the multifaceted drivers behindmigration patterns, particularly in the
context of rural industrialization. Fig. 3 shows the descriptive statistics of the migration motives.

Socio-economic reasons (R4) emerge prominently, with 20.7 % of males and 16 % of females attributing their migration to such
reasons (Fig. 3). This significant proportion highlights the role of economic considerations in the migration decision-making process,
highlighting the allure of industrial sites for potential employment and better living conditions.

Family-related reasons (R3) follow closely, especially for females, for whom it constitutes the reason for 17.5 % of migrations
(Fig. 3). This factor is also significant for males, although to a lesser extent, highlighting the gendered differences in migration mo-
tivations related to family dynamics.

The desire to acquire academic or vocational skills (R5) is a migration motive that appears to resonate more with females, with
around 5 % moving for this purpose (Fig. 3).

Conversely, the pursuit of independence (R6) is less frequently cited as a primary motive, with a minimal percentage from both
genders citing it as their main reason for migrating (Fig. 3). This observation implies that while the aspiration for autonomy is present,
it commonly intersects with other migration motives. This complex matrix of motives, with socio-economic reasons at taking the lead,
followed by family ties, education, and independence, paints a detailed picture of the factors influencing migration decisions in rural
areas with industrial sites.

Amidst these varied motivations in Fig. 3, the logistic regression findings offer a deeper insight into the socio-economic dimensions
shaping these migration patterns outlined in Table 2.

From Table 2, men were found to have an increased likelihood of migrating for socio-economic reasons compared to women, with
an OR of 1.50 (p-value = 0.042). This supports the notion that economic incentives are a significant migration motive for men in the
context of rural industrialization.

Young adults aged 18–24 showed a significant propensity to migrate, with an OR of 1.62 (p-value = 0.015), indicating a strong
tendency towards seeking employment opportunities compared to those below 18 years (i.e., 16 & 17 years).

Furthermore, the effect of prior earnings on migration decisions further delineates the economic factors contributing to migration
motives. Individuals earning below the minimum wage were less inclined to migrate, as evidenced by an odds ratio (OR) of 0.60 (p-
value = 0.017) compared to those earning at the minimum wage level, possibly due to financial constraints. Conversely, individuals
with earnings above the minimumwage before migrating were significantly more likely to do so, with an OR of 2.82 (p-value< 0.001)
compared to those at the minimum wage level, suggesting that higher initial earnings might facilitate the migration process.

Moreover, the role of social networks in facilitating migration is highlighted by the significant association with migrating with
friends, which presents an OR of 2.56 (p-value = 0.046) compared to migrating alone.

Impact of migration on migrants

In this section, we dissect the impacts of migration by focusing on migrants’ self-reported happiness, changes in their economic

Fig. 3. Group bar chart of the migration motives. Rx + Ry represents the combination of motives chosen by the respondents. R1 Conflicts / Acts of
Terrorism; R2 Other reasons; R3 Relocation because of family reasons; R4 Socio-Economic Reasons; R5 To acquire an academic or vocational skill;
R6 To be Independent.
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status, and their awareness of job opportunities prior to relocation. A portrait of migrant welfare emerges from our analysis, revealing
that 38.29 % of female respondents and 26.13 % of males report feeling happy in their new environments (Fig. 4). However, a sig-
nificant segment remains ambivalent, with 13.06 % of females and 9.23 % of males unsure about their happiness, suggesting a period
of adjustment (Fig. 4). This gender disparity further highlights the differentiated experiences and coping mechanisms among migrants.

Economically, migration presents both opportunities and challenges. Our survey data indicates that a larger proportion of females
(35.59 %) than males (27.93 %) experienced an improvement in earnings post-migration (Fig. 4). Yet, 20.27 % of females and 12.61 %
of males saw no change in their economic situation, pointing to the diverse outcomes of migration endeavors (Fig. 4).

Awareness of employment opportunities before migration is also critical, influencing both the decision to migrate and the ease of
integration into the new setting. According to our findings, 32.66 % of females and 27.48 % of males were informed about job op-
portunities before moving (Fig. 4). However, many embarked on their migration journey without such knowledge, highlighting a
significant information gap.

The logistic regression analysis provides more insights into the factors influencing migrants’ happiness. Table 3 shows that

Table 2
Results of the logistic regression on the determinants of the socio-economic motives for mi-
grants living in rural communities with industries.

Variable OR P-Value

Gender ​ ​
Female Ref
Male 1.50 0.04
Age at the time of migration ​ ​
Under 18 Ref
18–24 1.62 0.02
25–34 1.26 0.29
35–44 1.71 0.21
45–54 1.68 0.39
Current Educational Level ​ ​
Junior Secondary education Ref
No formal education 1.31 0.35
Primary education 1.05 0.90
Senior Secondary education 0.81 0.34
Tertiary education 1.27 0.48
How did you migrate? ​ ​
Alone Ref
With family 0.81 0.28
With friends 2.56 0.05
Marital status ​ ​
single Ref
divorced 1.33 0.74
married 0.97 0.89
separated 1.33 0.74
widowed 1.16 0.81
Old Earnings ​ ​
Minimum wage Ref
Greater than minimum wage 2.82 0.00
Less than minimum wage 0.60 0.02

OR = Odds Ratio. P-Values < 0.05 are considered statistically significant. N = 444** obser-
vations (migrants only) were included in the analysis.

Fig. 4. Descriptive statistics on self-reported happiness, changes in earnings, and awareness of employment opportunities since relocating.
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migrants who reported an increase in earnings post-relocation were notably more likely to express satisfaction with their migration
experience, with an OR of 6.27 (p-value< 0.05) compared to those who were unsure. Conversely, those without earnings improvement
demonstrated a significantly reduced likelihood of positive migration outcomes (OR = 0.13; p-value < 0.05) compared to those who
were unsure.

Socio-economic motivations for migration also played a critical role, with migrants citing such reasons significantly more likely to
achieve satisfactory outcomes (OR = 5.12; p-value < 0.05) compared to reasons in the domains of Conflicts/ Acts of Terrorism.
Additionally, age emerges as a pivotal determinant, particularly affecting younger migrants (aged 18–24), who report less favorable
migration outcomes (OR = 0.39; p-value = 0.001) than those under 18 years. This suggests that younger migrants face unique
challenges, including employment and social integration hurdles, underscoring the need for targeted support and interventions.

Discussion

Studies have reported that rural industrial sites impact migration motives and socioeconomic conditions in rural areas [102,103].
However, the impact is multi-dimensional, involving employment, environmental, social, political, and migratory dynamics that
interplay to shape the well-being of local and migrant populations [104]. In the regional context of Ghana, this study aimed to unravel
this complexity by juxtaposing the socio-economic benefits against the realities of migration within the overarching theme of how
these elements influence individual happiness, social cohesion, and community resilience.

Our results showed that creating employment opportunities stands out as a significant benefit of rural industrialization, with 28.12

Table 3
Results of the logistic regression on the determinants of the self-reported happiness for migrants living in rural
communities with industries.

Variable OR P-Value

Gender
Female Ref
Male 1.26 0.35
Age
Under 18 Ref
18–24 0.39 0.0002
25–34 1.30 0.24
35–44 4.41 0.005
45–54 3.85 0.027
55–64 0.58 0.43
65 or older 1.09 0.90
Are you happy here?
I don’t know (Thoughtful) Ref
No 0.52 0.03
Yes 1.22 0.41
Current Educational Level
No formal education Ref
Junior Secondary education 0.92 0.72
Primary education 0.73 0.44
Senior Secondary education 0.78 0.34
Tertiary education 2.62 0.074
Marital status
divorced Ref
married 2.27 0.0012
separated 1.47 0.98
single 0.44 0.000698
widowed 0.66 0.55
Migrants reason for migrating
Conflicts / Acts of Terrorism Ref
Other** 0.75 0.72
Relocation because of family reasons 0.97 0.90
Socio-Economic Reasons 5.12 2.98E-10
To acquire an academic or vocational skill 0.16 2.69E-09
To be Independent 2.08 0.24
Since you moved, have your earnings improved?
Not sure Ref
No 0.13 2.22E-14
Yes 6.27 2.22E-12
Were you aware of the job opportunities available here?
No Ref
Not sure 1.44 0.57
Yes 1.38 0.18

OR = Odds Ratio. P-Values < 0.05 are considered statistically significant. N = 444** observations (migrants
only) were included in the analysis.
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% of locals finding direct or familial employment. Moreover, 61.85 % of the local respondents are employed, highlighting the sig-
nificant impact of rural industrial sites on employment levels, which is closely aligned with the national employment rate of 61.5 % as
reported by the International Labour Organization (ILO) Data Explorer in 2022 ([105], 2024). This similarity suggests that the
employment level in the area mirrors the national average, highlighting the impact of rural industrial sites on local employment. This
rate of employment is further supported by an odds ratio of 1.36, indicating that individuals connected (for example, through family
relatives) to the industrial sites are more likely to be employed than those with no such connections. These statistics emphasize the
substantial role that rural industrialization plays in bolstering local economies. It enhances direct employment opportunities and likely
contributes to increased consumer spending, stimulates local businesses, and attracts complementary industries, thereby broadening
its economic impact on the community. This is in line with the findings of [106]. Our results also resonate with studies in other regions
that rural industrialization boots economic activities in these more peripheral areas [107–111]. For example, Boiko et al. [112] argued
that rural development can be stimulated by boosting agro-tourism activities in rural areas. Yeh et al., [113] demonstrated how rural
industrialization in China has been instrumental in transforming the economic landscape by providing jobs, increasing incomes, and
reducing poverty. However, this economic upliftment is not uniformly experienced, reflecting broader socio-economic disparities that
can exacerbate existing inequalities, such as increased cost of living [114,115,116]. The scenario calls for targeted interventions to
ensure that the fruits of industrialization are equitably shared, enhancing collective happiness and socio-economic stability.

The environmental dimension introduces a sobering counterpoint to economic gains and also shapes migration dynamics. 65.96 %
of the respondents reported noticeable environmental changes, highlighting significant concerns about pollution, habitat destruction,
and land-use changes. However, these environmental impacts are not uniformly experienced and are perceived differently by locals
and migrants. Nonetheless, the same respondents also reported increased employment opportunities. This may reflect that the pres-
ence of industrial sites, despite their environmental impacts, is associated with increased job creation, possibly due to the expansion of
the site or related industries [117ȁ119]. Notably, environmental degradation acts as a “push factor”, with 45.4 % of locals considering
leaving the area – this is the environmental cost of industrialization, highlighting the conflicting dynamics at play- economic benefits
often attract individuals, while environmental concerns compel others to contemplate relocation. The logistic regression analysis
indicated that these individuals are 0.92 times more likely to report employment opportunities, highlighting a complex situation.
Therefore, despite available jobs, environmental worries may drive the contemplation to move. This collective environmental con-
sciousness among the populace speaks to the tangible degradation of natural habitats and hints at the potential for diminished
community happiness, as environmental quality is closely linked to quality of life [120]. Our study emphasizes the role of environ-
mental sustainability in promoting social cohesion and reducing migratory pressures. For instance, addressing industrial pollution
could enhance community well-being and discourage outward migration caused by environmental push factors. Consistent with our
study, several studies have reported that increasing industrialization is related to environmental deterioration [121–123]. Environ-
mental degradation in rural areas often manifests as land use changes [124,125] and an increase in (water, land, and air) pollution
[126–128], among others [129]. Rahman et al., [130] reported that industrial pollution from increased industrialization hurts human
health and increases death rates. Indeed, minimizing the environmental impacts of rural industrialization involves a multifaceted
approach, integrating sustainable practices, technological innovation, policy interventions, and community engagement. These ap-
proaches not only prevent environmental degradation but also promote a more balanced and sustainable migration dynamic.

Consistent with Lee’s [8] push-pull model, our results confirm that migrants are primarily drawn to industrial sites due to the
economic opportunities they offer. Pull factors such as employment prospects and improved living conditions align with the model’s
assertion that individuals are attracted to areas with perceived advantages [131,132]. While socio-economic motives dominate
(Fig. 3), our findings reinforce the notion that rural industrial zones act as significant magnets for migration, offering enhanced
economic prospects [133], thereby validating the core principles of Lee’s framework. Moreover, the dominance of socio-economic
motives is intertwined with a significant gendered divergence in migration motivations [134,135]. The decision to migrate is often
driven by the pursuit of a better life, whether through improved earnings [136], family reunification [137], or educational oppor-
tunities [138]. However, this journey is not without uncertainties, as evidenced by the mixed responses regarding relocation outcomes.
The varied migration experiences—highlighted by the contrast between those reporting improved earnings (OR = 6.27) and others
facing stagnant incomes highlight the precarious balance between opportunity and risk that migrants must navigate. Thus, migration
patterns in response to rural industrialization reveal a complex interplay of advantages and challenges.

Additionally, our results show that outcomes of migration to rural industrial sites vary across industrial types. For example, among
migrants, the Energy sector accounts for the highest proportion of respondents that reported employment (33 %), followed by the
Agricultural sector (26 %), and the Solid Mineral/Mining sector (22 %), with the lowest in Oil and Gas (19 %). Positive community
impacts are most prominent in the Energy sector (86 %), compared to Agricultural (21 %), Solid Mineral/Mining (18 %), and Oil and
Gas (10 %). Migrants report income increases almost exclusively in the Agricultural sector (38 %). Environmental changes are most
observed in the mining sector (68 %), followed by the Agricultural sector (36 %), while the Solid Mineral and energy sectors reported
relatively minimal changes.

Finally, integrating happiness into the discourse on rural industrialization necessitates a holistic approach that also considers the
intangible elements of environmental integrity and individual well-being. The findings point to a reality where industrial development
offers economic opportunities and poses environmental and social challenges. Achieving a harmonious balance requires policies that
foster economic inclusivity, protect environmental resources, and support migrants in their journeys toward happiness and fulfillment
(Table 3).

Given the constraints of time, cost, and the need for uniformity across multiple industrial sites, a sample size of 50 per site was
deemed appropriate for this study. While this size facilitated manageable data collection and analysis within the given limitations, it
also poses potential challenges regarding the breadth and depth of the insights generated. The methodological approach of this study,
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while robust in its capacity to deliver timely results, inevitably encompasses limitations that must be acknowledged. The accuracy of
participant responses, potentially influenced by the compact nature of the study and its sample size, may not fully represent the wider
community’s experiences. Incorporating additional qualitative methods such as focus groups or detailed interviews could complement
the existing data, offering a richer, more comprehensive view of the socio-economic impacts and enhancing the study’s overall validity
[139,140].

Furthermore, we must also consider the relevance of commuting distances in the context of our study. While specific data on
maximum commuting distances in rural Ghana was not directly available, the use of a 6 km buffer for surveying around industrial sites
was informed by global commuting patterns where individuals typically travel between 5 km and 10 km for work [96]. This
approximation helps justify the chosen survey radius and highlights the need for future studies to obtain more precise local data to
validate or adjust this parameter. Such an examination would provide additional insights into rural Ghana commuting behaviors,
potentially influencing policy and planning decisions related to rural industrial development.

Conclusion

This study addressed the socio-economic impacts of rural industrial sites, the motivations behind migration to these areas, and how
such migration affects migrants. The findings reveal that industrial sites in rural communities boost local employment, have positive
effects on the indigenes of rural communities, and raise environmental concerns, necessitating sustainable development approaches.
Migration to these rural areas with industrial sites is primarily driven by economic opportunities for males and a combination of
economic, family, and educational motives for females. The experiences of migrants vary; while some benefit from improved earnings
and happiness, others face uncertainties.

This study contributes to the existing literature by contextualizing migration patterns within Ghana’s specific socio-economic and
environmental landscape. Unlike studies focused on urban migration or industrialization in developed countries, this research
highlights the dual role of rural industrialization as both a driver of economic opportunities for the migrant and local population and a
source of environmental and social challenges. Generally, the findings reveal that the local populations can benefit from rural
industrialization through employment and the increased rural industrialization has the potential to be a pull factor for migrants who
primarily migrate for socioeconomic reasons. On the other hand, increased urban-rural migration impacts the cost of living in rural
areas and for some industrial types such as mining, has negative consequences on the ecosystem, exacerbating environmental
degradation. The findings equally reveal gendered migration dynamics and their policy implications, offering a more granular un-
derstanding of how industrialization shapes migration in rural Ghana. By highlighting these unique dynamics, the study bridges gaps
in the current literature and provides a Ghana-specific lens to labor migration discussions.

Policy recommendations include investing in education and vocational training to enhance local labor capacities, standardizing
wages to attract and retain skilled workers, and ensuring gender-inclusive policies to support female migrants [14]. Environmental
sustainability should be prioritized through strict regulations and greener technologies, while improved rural infrastructure and social
amenities can enhance the quality of life and attract sustainable investments [29]. Policy interventions must also address the balance
between economic benefits and environmental costs, ensuring that development is equitable and does not disproportionately burden
vulnerable groups. Finally, fostering collaboration between industries, governments, and communities can ensure equitable and
transparent development outcomes [141–143].

Further research opportunities could include comparative studies across different countries and industries, an in-depth study of
migrant well-being, investigating how gendered migration dynamics evolve over time, and exploring policy interventions that can
promote more inclusive forms of rural industrialization. These future inquiries would strengthen the understanding of the complex
interplay between industrialization and migration but also provide evidence-based guidance for more inclusive and sustainable
policymaking.
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Appendix

Table A1
List of industries and villages surveyed.

Industries Name Names of villages Region

Solid Mineral Industry Awaso Bauxite Mine Asempanaye ​
Solid Mineral Industry Benso Gold Mine Benso Western
Solid Mineral Industry Bibiani Gold Mine Gyedi Ashanti
Solid Mineral Industry Bogoso North Gold Mine Bogoso B-line Western
Energy Industry Bontanga Dam Wuba Northern
Agricultural Industry BOPP - Benso Palm Oil Mill Benso Western
Solid Mineral Industry Buesichem Gold Mine Kwame Niampa Western
Energy Industry Bui Dam Jama Savannah
Solid Mineral Industry Chirano Gold Mine Akoti Western
Solid Mineral Industry Chujah Dumasi Gold Mine Dumasi Western
Solid Mineral Industry Damang Gold Mine Damang Western
Solid Mineral Industry Edikan Gold Mine Ayanfuri Western
Agricultural Industry GOPDC - Kwae Palm Oil Mill Kwae Eastern
Solid Mineral Industry Iduapriem Gold Mine Wassa Agona Western
Energy Industry Mankessim Dam Baifikrom Central
Solid Mineral Industry Nsuta Manganese Mine Nsuta Zongo Western
Solid Mineral Industry Nzema Gold Mine Salman Western
Oil & Gas Industry Osagyefo Barge Gas Power Plant Effasu Western
Solid Mineral Industry Owere Gold Mine Patriensa Ashanti
Solid Mineral Industry Prestea South Gold Mine Prestea-Krutown Western
Solid Mineral Industry Savacem - Buipe Cement Grinding Mill Yepala Savannah
Solid Mineral Industry Tarkwa Gold Mine New Atuabo Western
Solid Mineral Industry Teberebie Gold Mine Akyempim Western
Agricultural Industry TOPP - Twifo Ntafrewaso Palm Oil Mill Twifo Kwenyako Central

Table A2
Correlation table between the independent variables.

Sex Age Current Educational Level Employment status

Sex 0.0 0.02 0.13* − 0.09*
Age 0.02 0.0 − 0.13* 0.00
Current Educational Level 0.13* − 0.13* 0.0 − 0.04
Employment status − 0.09* 0.00 − 0.04 0.0

Table A3
Variance Inflation Factor (VIF) table.

Variable VIF

Sex − 0.093
Age 0.029
Current Educational Level − 0.036
Employment status − 0.006

Table A4
Survey Questions and Data Entries.

Section Question Key

Demographics What is your community’s name? Community_name
What is your marital status? Marital_status
What is your employment status? Employment_status
What is your age at the time of migration? Age_at_migration
What is the size of your family at the time of migration? Family_size_at_migration
What is your gender? Gender
What is your age category? Age_category

Migration Details What is your migration status? Migration_Status

(continued on next page)
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Table A4 (continued )

Section Question Key

What is your reason for migrating/relocation? Reason_for_migrating
What is your age at the time of migration? Age_at_migration_2
What is the location of your place of origin? Place_of_origin
What is the size of your family at the time of migration? Family_size_at_migration_2

Community Interaction How is the industry engaging with local communities to address their concerns? Industry_engagement
Industrial Operation Status Is the industrial site still in operation? Industrial_site_operation
Economic Impact What are the economic benefits of the industrial site? Economic_benefits

What are the economic drawbacks of the industrial site? Economic_drawbacks
What is the impact of the industrial site on local employment opportunities? Employment_impact
What changes have occurred in local economic activities since the industrial site began operation? Economic_changes

Happiness Overall, how happy are you with your community and living conditions? Happiness_level

Table A5
Measurement of independent variables.

S/N Variable Coding

1 Gender 0 = Female
1 = Male

2 Age 0 = Age Under 18
1 = 18–24
2 = 25–34
3 = 35–44
4 = 45–54
5 = 55–64
6 = 65 or older

3 Marital status? 1 = separated
2 = divorced
3 = married
4 = single
5 = widowed

4 Current Educational Level 1 = Primary education
2 = Junior Secondary education
3 = No formal education
4 = Senior Secondary education
5 = Tertiary education

5 What has been the cost of living since the industry was established? 1 = Low
2 = Moderate
3 = High

6 Has your income increased or decreased since the rural industrial site was established? 1 = Increased
2 = Decreased
3 = No change

7 Have you considered leaving the area since the rural industrial site was established? 1 = No
2 = Not sure
3 = Yes

8 Have you noticed any changes in the environment since the rural industrial site was established? 1 = No
2 = Not sure
3 = Yes

9 Have you or any family members actually left the community since the industry was established? 1 = Not sure
2 = No
3 = Yes

10 Have you or any family members been employed at the industrial site 1 = Not sure
2 = No
3 = Yes

11 Age at the time of migration_18–24 1 = Under 18
2 = 18–24
3 = 25–34
4 = 35–44
5 = 45–54

12 How did you migrate? 1 = Alone
2 = With family
3 = With friends

13 Old Earnings 1 = Minimum wage
2 = Greater than minimum wage
3 = Less than minimum wage

14 Migrants reason for migrating 1 = Conflicts / Acts of Terrorism
2 = Other**
3 = Relocation because of family reasons
4 = Socio-Economic Reasons
5 = To acquire an academic or vocational skill

(continued on next page)
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Table A5 (continued )

S/N Variable Coding

6 = To be Independent
15 Since you moved, have your earnings improved? 1 = Not sure

2 = No
3 = Yes

16 Were you aware of the job opportunities available here? 1 = No
2 = Not sure
3 = Yes

Other** mostly represents Environmental factors.

Table A6
Logistic Regression Analysis of Factors Determining Employment Status Among Indigenous People in Rural Industrial
Areas
This table presents a logistic regression analysis exploring various factors that influence whether indigenous respondents in rural
industrial communities are currently employed.

Variable OR P Value

Age
18–24 Ref ​
Under 18 0.07 0.001
25–34 1.32 0.11
35–44 1.83 0.01
45–54 1.44 0.20
55–64 1.30 0.45
65 or older 0.64 0.23
Gender
Female Ref ​
Male 0.80 0.16
Marital status?
Separated Ref ​
Divorced 0.92 0.90
Married 1.16 0.36
Single 0.72 0.04
Widowed 3.60 0.04
Current Educational Level
No formal education Ref ​
Junior Secondary education 2.09 0.00002
Primary education 0.83 0.48
Senior Secondary education 0.94 0.73
Tertiary education 1.39 0.42
Has your income increased or decreased since the rural industrial site was established?
Decreased Ref ​
Increased 2.37 0.0001
No change 0.60 0.002
Have you considered leaving the area since the rural industrial site was established?
Not sure ​ ​
Yes 1.08 0.62
No 1.62 0.0003
Have you noticed any changes in the environment since the rural industrial site was established?
No Ref ​
Not sure 1.04 0.89
Yes 1.17 0.35
Have you or any family members actually left the community since the industry was established?
No Ref ​
Yes 0.62 0003
Not sure 1.03 0.96
Have you or any family members been employed at the industrial site?
No Ref ​
Not sure 0.79 0.64
Yes 1.36 0.09
What has been the cost of living since the industry was established?
Moderate Ref ​
High 1.40 0.08
Low 0.35 0.01
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