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A B S T R A C T

Small and medium-sized businesses have the potential to make a significant contribution to Bangladesh’s overall 
economic development, both in alleviating poverty and contributing to the country’s GDP. The present study 
aims to investigate the causes and consequences of poverty, identify suitable small- and medium-sized industries, 
and select appropriate sites for the development of such industries, using Chatmohor in Pabna district as a case 
study. This study utilized descriptive statistics, multilinear regression, binary logistic regression, rank-based 
quotient, Analytical Hierarchy Approach and the Multi-criteria decision analysis method. PRA, FGD, and KII 
are also the instruments that were used in the process of primary data collection. The study shows 80% of re
spondents live below extreme poverty, with 37.5% never attending school and 5.2% reaching undergraduate 
level. With a less than 0.05 p-value, two factors, unemployment and unstable economic conditions found to be 
significant in affecting mental health. Using AHP, weights of 55.79%, 26.33%, 12.19%, and 5.69% were assigned 
to growth centres, Land Use Land Cover, rural markets, and slope, respectively. Using this weight Multi-criteria 
Decision analysis identified most of the suitable land for industry, such as right near the Chatmohor railway 
station, Shitllai Zaminadar house near Natore National Highway, and Mulgram. The study’s findings indicated 
that agro-processing companies in the region are crucial to the local economy, as a wide variety of agricultural 
products are readily available. This study enables stakeholders to make informed decisions about industries, 
promoting economic prosperity, thereby contributing to sustainable growth and achieving the goal of poverty 
alleviation.

1. Introduction

Small and medium-sized enterprises (SMEs) are crucial for allevi
ating poverty by generating income, creating jobs, fostering entrepre
neurship, and enhancing economic diversity. In this regard, the United 
Nations’ SDGs relating to ending poverty in all its forms everywhere by 
2030 itself shows the serious commitment at the global level for the 
alleviation of poverty [1]. Asian industrial expansion is a key factor in 
reducing poverty via relocation schemes, environmental preservation, 
and education. The approach emphasizes that marginalization and so
cial exclusion from basic economic opportunities lead to poverty. Ac
cording to Silver, the establishment of industries near people will go a 
long way to present people with opportunities for economic participa
tion [2]. In this regard, tools such as Multi-Criteria Decision Analysis 
(MCDA) are highly instrumental. MCDA is a method for assessing al
ternatives against various options and factors [3]. The application of 

MCDM techniques in selecting industrial sites has demonstrated signif
icant effectiveness in addressing economic disparities, particularly in 
regions affected by poverty. To demonstrate their use in selecting in
dustrial sites focused on poverty alleviation, several comparative case 
studies are presented from countries such as Nigeria, Turkey, and India. 
Research conducted by Kılıc et al. [4] in Turkey utilized a Geographic 
Information System (GIS) to identify the most suitable rural settlement 
areas in Erzincan Province, taking into account various technical, eco
nomic, and social factors. In Nigeria, Davidson et al. [5] employed GIS 
and the Analytic Hierarchy Process (AHP) to evaluate land suitability for 
solar power plants in Borno and Jigawa states, emphasizing the impact 
of socio-economic factors, such as poverty and infrastructure, on land 
suitability, even in the presence of favorable environmental conditions. 
In India, Ramya and Devadas [6] employed GIS and MCDA techniques, 
including AHP and TOPSIS, to identify suitable sites for agro-based in
dustrial applications in the Tehri Garhwal district of Uttarakhand.
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It is most important to restore people’s own ability to avoid and 
overcome poverty. Some research also highlights that poverty signifi
cantly constrains access to crucial resources, such as education, 
healthcare, and career prospects, which has a negative impact on both 
individual well-being and overall economic progress and social cohesion 
[7]. Moreover, the psychological ramifications of poverty may result in 
mental health disorders like anxiety and depression, which hinder the 
ability to make decisions and be productive, hence perpetuating the 
cycle of poverty [8]. This requires implementing specific interventions 
that provide immediate assistance and tackle underlying structural 
problems.

Industrial clustering is the spatial concentration of related enter
prises, suppliers, and institutions in a field [9]. Understanding industrial 
clustering is therefore very relevant to developing regional policy, 
making strategic decisions, managing business sites, and promoting 
economic growth. Several non-spatial clustering techniques, including 
input–output analysis [10], location quotient analysis [11], and 
shift-share analysis [12], have been employed to identify the motiva
tions behind the concentration of economic activities within 
well-defined geographic areas. The insights generated by these tech
niques could be very useful in guiding policy and other decision-making 
processes to promote industrial growth and alleviate poverty. This paper 
focuses on the critical issues of industrial clustering and its relationship 
with alleviating poverty in Bangladesh.

According to research by Rikalovic et al. [13], Complex information 
management, categorization, and analysis abilities are needed to choose 
industrial sites. Industrial site selection is generally separated into two 
phases: macro-location selection and micro-location identification 
within regions, due to its complexity. Industrial operations are subject to 
various variables, including rising prices, raw material shortages, and 
population thresholds, which can lead to losses. Several studies have 
established site selection factors. Fataei et al. [14] examined average 
yearly temperature, slope, water availability, highways, land use, resi
dential areas, and geological faults in Germany. A study conducted in 
Khulna, Bangladesh, by Haque et al. [15] employed similar criteria for 
selecting a suitable industrial site. However, these investigations over
looked critical points. Rural markets and growing areas with a need for 
final products are crucial for industry raw material availability. Both 
studies addressed roads, but they did not specify the type, which is 
essential, as infrastructure (e.g., unpaved roads) can cause problems, 
particularly during the rainy season. These researchers ignored com
munity attitudes and needs, which are vital to industrial growth. 
Industrialization reduces rural poverty; therefore, community involve
ment is crucial. Industrial development reduces poverty by creating jobs 
and boosting economic growth, especially in developing countries [16]. 
Industrialization, primarily through small and medium-sized industries, 
reduces poverty by increasing income-generating opportunities and 
reinforcing local populations [17]. This suggests that poverty reduction 
can occur at lower levels in cases where industrialization is accompanied 
by an inclusive industrial policy and environmental sustainability [18]. 
Recent works have cited the possibility of reducing regional disparities 
through industry diversification, thereby promoting a development 
process that is both equitable and sustainable [18]. Education and skill 
development should go hand in hand with industrial growth if industrial 
growth is to realize its full potential for poverty reduction [19]. Indus
trial poverty reduction policies require government initiatives, such as 
infrastructure development and entrepreneurial reforms [16].

One of the primary challenges to industrial development is the dis
tribution of growth benefits among different sections of the population. 
Inequities are likely to be perpetuated in certain areas or sectors through 
a set of concentrated effects of growth. Though industrialization drives 
economic growth and poverty alleviation, its success relies on infra
structure, market accessibility, and policy favorability [20]. Bangladesh 
has faced unequal industrial growth, with the majority of regions seeing 
inadequate infrastructure and diversification [21]. Chatmohar Upazila 
in the Northern region of Bangladesh is no exception to such issues, thus 

constituting a legitimate case for studying industrial growth challenges 
and prospects. The area of study, Chatmohar Upazila, faces several 
socio-economic challenges, including poverty and a lack of industriali
zation. As such, the unemployment rate is approximately 12 %, with the 
majority of the population comprising farm workers [22]. While SMEs 
contribute to economic development by alleviating poverty through job 
creation, industrialization remains slow due to inadequate infrastruc
ture, a scarcity of raw materials, and challenges related to market access. 
More than 35 % of households are falling below the poverty line ac
cording to the Bangladesh Bureau of Statistics, because there is no in
dustrial diversification [22]. On the other hand, a well-established 
relationship exists between income (or poverty) and housing status. 
Indeed, the empirical evidence indicates a strong linkage between 
poverty and residence in slums, since economic constraints compel the 
low-income population to informal settlements. With rapid urbanization 
documented in developing countries, slums have mushroomed, and the 
poor tend to be concentrated therein due to limited access to housing 
and urban services [21]. Slums can also be the port of entry for 
rural-to-urban migrants in search of economic opportunities, which 
further links poverty to inferior housing. Nevertheless, a few researchers 
still challenge the direct linkage between poverty and slum residency. 
Not all poor people live in slums because rural poverty is still pervasive, 
and many urban poor people do not live in slums but in other types of 
informal or substandard housing. Additionally, some slum residents may 
not be the poorest, but rather individuals in transitional housing situa
tions due to urban inequality [23].

Despite the issues and potential of industrial development, no 
research has been conducted to identify a suitable site. The types of 
SMEs that could be developed based on the resources and skill sets 
available among the residents of Chatmohar Upazila remain underex
plored in the literature. In addition, the impacts of poverty on mental 
health and basic living conditions remain insufficiently attended to by 
scholars. Individuals and researchers also neglect GIS and remote 
sensing technologies in industrial site decision-making in Bangladesh. 
These have worked in nearby nations like India for various reasons. GIS 
and Remote Sensing were utilized by Swetha et al. [24] to identify 
groundwater prospects and by Gopinath et al. [25] for a watershed 
study. This highlights the lack of understanding of poverty in 
Bangladesh, particularly in the north, as well as the role of industriali
zation in reducing poverty, the identification of growth industries, and 
the use of advanced tools like GIS and remote sensing to locate ideal 
industrial sites. To fill this gap, this research tried to provide a way to 
reduce poverty through SME development. This study contributes by 
bringing the pros and cons of poverty and showing a way to alleviate it. 
To achieve the aim of the study, three objectives were selected: (1) to 
explore the causes and consequences of poverty in Chatmohar Upazila, 
Pabna, Bangladesh; (2) to identify desirable small and medium-sized 
manufacturing industries for the local community; and (3) to identify 
suitable site locations for industrial development in the study area. 
Based on these objectives, the following research questions are 
formulated: 

i. What are the primary causes of poverty in Chatmohar Upazila, 
Pabna, Bangladesh?

ii. What is the impact of poverty on the mental health and basic 
living conditions of the people?

iii. Will generating employment reduce poverty?
iv. Which small and medium-sized manufacturing industries would 

be most beneficial for the local community based on resources, 
skills of the people, and their desire?

v. What are the most suitable locations for industrial development 
in Chatmohar Upazila, considering socio-economic and environ
mental factors?
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2. Methods and materials

2.1. Study area profile

Chatmohar Upazila, in northern Pabna District, Bangladesh, is 
located between 24◦07′ and 24◦19′ north latitudes and 89◦15′ and 89◦29′ 
east longitudes (Fig. 1). Tarash, Faridpur, Bhangura, and Bera Upazilas 
border the north, south, east, and west, respectively. Chatmohar Upazila 
has a population of 2523,179, comprising 1262,934 men and 1260,245 
women [20]. There are 590,749 households, comprising 89,395 urban 
and 501,354 rural households. Most Chatmohar residents work in 
agriculture [26]. Poverty issues greatly affect the region’s circum
stances. Farmers in Chatmohar are further impoverished by frequent 
natural calamities, such as floods, which destroy their crops. The case 
study region was Chatmohar Upazila due to its poverty, transportation 
challenges, and location. First, statistics from the Housing and Popula
tion Census, the World Bank, and other secondary sources indicate that a 
significant portion of the population lives in poverty. Second, paved 
roads and a railway station are essential for industrial activities, 
including the import and export of raw materials, as well as providing 
strong communication with other established upazilas. Finally, Chat
mohar’s location provides access to water, markets, and waste disposal 
facilities, making it ideal for industrial Expansion.

2.2. Data collection

The household questionnaire survey, using a semi-structured ques
tionnaire and random sampling technique, Participatory Rural Appraisal 
(PRA), Focus Group Discussions (FGDs), and Key Informant Interviews 
(KII) were used to collect the primary data. PRA excels at uncovering 
communal poverty issues. FGDs reveal local industry difficulties and 
stakeholder concerns. To guarantee impartial and reliable data collec
tion, KII was conducted with the UNO (Upazila Nirbahi Officer: the chief 
executive of a sub-district) and Palli Daridro Bimochon Foundation 
specialists who understand poverty and local dynamics to cover the 
Upazila completely. In the summer, four survey teams visited commu
nities and unions in the research regions. A six-person PRA team 
examined households using questionnaires to gain a deep understanding 
of the study locations through various data collection methods. This 
research employed the “Yamane formula” (1967) to determine the 
sample size, with 95 % confidence, 5 % accuracy, and a 50 % prevalence 
rate. The Yamane method is widely used to calculate sample sizes for 
studies and surveys, particularly when the population size is known, as it 
is both easy and effective. Since the population figure of Chatmohar 

Upazila was known, this formula was used. 

n =
N

1 + Ne2 (1) 

[27–29]
Here, n = sample size for household survey, N (Number of house

holds) = 90904 for Chatmohar [22], e (Margin of error) = 0.05, n =
90904/{1 + 90904 * (0.05)2} = 399 sample size of households for 
Chatmohar Upazila (Pabna).

Secondary data were collected through PRA and FGDs. The PRA 
sessions included 80 participants, including local leaders, older in
dividuals, men, women, and youth. Participation in FGDs topped 20, 
with 16 participants. According to Kabir [30], a good FGD has 6–12 
people. With these two tools, the sample size was calculated with an 
error margin (Kabir, 2016). Secondary data from the USGS website and 
other sources help determine industrial locations through a weighted 
overlay analysis of satellite imagery.

2.3. Methods of data analysis

This research adopted a mixed-method approach. We used descrip
tive statistics and the Rank-Based Quotient (RBQ) to identify and eval
uate the determinants of poverty, thereby addressing the initial research 
topic. This study employs correlation analysis, logistic regression, and 
descriptive statistics to investigate the impact of poverty on mental 
health and basic living conditions, and to address the second research 
question. The study used multiple linear regression analysis to solve the 
third research issue. This research utilizes quantitative data from the 
local community to identify small and medium-sized manufacturing 
industries. This research used AHP and MCDA approaches to identify the 
optimal sites for industrial growth. The weight which is required during 
the GIS-based MCDA analysis to combine all the criteria selected for 
suitable site selection is identified by the AHP method.

2.3.1. Rank-based quotient (RBQ)
The RBQ is a tool used in PRA to determine the main issues facing the 

people of an area. Eq. 2 was used for RBQ calculation: 

RBQ =

∑
fi(n + 1 − i)

N ∗ n
× 100 (2) 

[31]
In Eq. 2, ‘fi’ represents the number of participants provided the rank 

‘i’, ‘n’ is the highest value of scale taken, such as if the rank is taken in 1 
to 5 scale then the value of n will be 5. ‘i’ is the rank provided by the 

Fig. 1. Study area (Chatmohar Upazila, Pabna District, Bangladesh).
Source: Authors’ drawing, 2025.
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participants, ‘N’ is the total number of participants.

2.3.2. Correlation
Another technique for gauging the statistical link or degree of asso

ciation between two variables is to use the correlation coefficient. The 
most commonly used correlation measure, despite several others, is the 
Pearson product-moment correlation coefficient, which quantifies the 
strength of the linear relationship between two continuous variables 
[31]. One obtains Pearson’s coefficient r for a sample that is taken from a 
population. Hence, r is a gauge of s. The population value of Pearson’s 
coefficient is denoted as rho (s). Eq. 3 was used to calculate r: 

r =
N
∑

XY − (
∑

X)(
∑

Y)
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅

N
∑

X2 − (
∑

X)2N
∑

Y2 − (
∑

Y)2
√ (3) 

[32]
Σxy denotes the summation of the products of corresponding x and y 

values, Σx represents the total of all x values, Σy signifies the total of all y 
values, Σx² indicates the summation of the squared x values, and Σy² 
refers to the summation of the squared y values.

2.3.3. Binary logistic regression
Binary logistic regression is a statistical method used to model the 

relationship between one or more independent variables (predictors) 
and a binary dependent variable (outcome) [33]. Binary logistic 
regression is based on the computation of the probability for an input, 
mostly valued either 0 or 1 or yes or no, to be in one of the categories. Eq. 
4 was used in this analysis: 

ln
[

p
1 − p

]

= β0 + β1X1 + β2X2 + … + βKXK (4) 

[29]
Here, p = dependent variable, X1-k is the independent variable, and 

β0-k is the coefficient.

2.3.4. Multi-linear regression analysis
Statistically, the relationship between a single dependent variable 

and one or more independent variables can be estimated using linear 
regression analysis [34,35]. Eq. 5 illustrates the generic form of a mul
tiple linear regression model: 

Y = β0 + β1X1 + β2X2 + … + βKXK + εi (5) 

[32]
Here, Y= Dependent variable, X1–9 = independent variables, β1–9 =

coefficient of independent variables, βo = intercept and εi = Error term. 
Depending on the multi-linear regression equations used by Hasan et al. 
[36], Wudud et al. [34], Alvin & Bruce [37], Erik & Sarstedt [38]. The 
following is a representation of the relationship between the dependent 
and independent variables: 

PPH = f (TFI, TCPH, TT and IOR).

Where, Y= TFI (Total family income in BDT), X1 = NEM (Number of 
earning member), Categorical variable, X2 = DLM (Distance between 
industry location and market in KM), Categorical variable, X3 = AWL 
(Average wages of labour in BDT), Categorical variable, X4 = PI (Present 
income of the respondent in BDT), Categorical variable.

2.3.5. Analytical hierarchy approach (AHP)
One of the most popular MCDA methods for solving multi-criteria 

problems, particularly useful in GIS-based analysis, was developed by 
Thomas L. Saaty in 1980 and is known as the AHP method. It was used in 
this research to assign weights to different spatial criteria. It ensures that 
decisions are made based on expert judgment, while also considering 
spatial issues. The steps in the AHP methodology are outlined below:

Expert panel: Four Associate Professors from the Department of 
Urban and Regional Planning (URP) and Geography have been chosen, 

each bringing a wealth of knowledge and holding a Ph.D. in their 
specialized fields. 

Step 1: Pairwise Comparison Matrix Development

Pairwise comparisons are conducted between each pair of criteria. 
Experts rate the relative importance of one criterion over another using a 
standardized scale provided by Saaty, presented in Table 1. 

Step 2: Determination of Eigen Vector (Vp)

Eq. 6 was used to determine the Eigen vector. 

Vp =
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
V1 × V2 × …….. × VN

N
√

(6) 

[40]
In this equation, Vp represents the eigenvalue for each variable. N 

stands for the number of variables. V1 to VN Stands for the rating of each 
variable from the pairwise comparison matrix. 

Step 3: Calculation of Weighting Coefficient (Cp)

Eq. 7 was used to determine the Weighting Coefficient Cp: 

Cp =
Vp

∑
Vp

(7) 

[40]
In this equation, Cp is the weighting coefficient, Vp is the Eigen 

vector, and the sum of 
∑

Vp is the summation of the Eigen vectors. 

Step 4: Normalize the matrix by dividing each element by the sum of 
the column.
Step 5: Average each line to determine the priority vector C.
Step 6: Multiply each column of the matrix by the priority vector 
corresponding to it to determine the overall priority D.
Step 7: Determine the Rational Priority (E)

Eq. 8 was used to determine the rational priority: 

E =
D
Cp

(8) 

In this equation, E stands for rational priority, D stands for overall 
priority, and Cp is the weighting coefficient. 

Step 8: Determine the Maximum Eigen Value (λmax)

The maximum eigenvalue (λmax) is the average of rational priority 
(E). Eq. 9 was used to calculate the maximum eigenvalue. 

λmax =
(
∑

E)
N

(9) 

Step 9: Determination of Consistency Index (CI)

The consistency index (CI) is a measure used to evaluate the degree 

Table 1 
Rating table for pairwise comparison matrix by Saaty.

Rating Verbal Judgement

1 Equal importance
3 Moderate importance
5 Strong importance
7 Very strong importance
9 Extreme importance
2,4,6,8 Judgements

Source: [39,40]
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of consistency in the pairwise comparisons made by decision-makers. 
Eq. 10 was used to determine the consistency index (CI). 

CI =
λmax − N

N − 1
(10) 

In this equation, N is the number of variables taken for the analysis. 

Step 10: Determination of Consistency Ratio (CR)

The Consistency Ratio (CR), which compares the CI to a Random 
Index (RI), helps to determine if the inconsistency level is acceptable. 
Eq. 11 is the mathematical expression of the CR calculation, which was 
utilized in this research. 

CR =
CI
RI

(11) 

In this equation, RI is the random index, which was given by Saaty, 
presented in Table 2

In Table 2, N is the number of variables, which varies according to 
research variables. The RI value for the economic zone will be taken as 
0.9, as the variable is 4 for the analysis. In the case where the value of the 
consistency ratio (CR) is less than 10 % (<0.10), the judgment is 
consistent, and when it exceeds 10 % (>0.10), the assessments may 
require some revisions. 

Step 11: Preparation of Normalized Matrix

After the pass of the consistency ratio, the normalized matrix is 
prepared using Eq. 12. 

Variable =
Each ranking from the relevant row

∑
Ranking from row

(12) 

Step 12: Calculation of Weight for Each Variable

This is the final stage of the AHP method, where the weight for the 
GIS-based analysis is found by summing the normalized weights of each 
row. 

Weight =
∑

Summation of values of each row from normalized matrix 

2.3.6. Conceptualization of poverty
Conceptualization provides a fundamental understanding of the 

research problem and establishes the objectives of the research. This 
section explores the poverty scenario, the impact of poverty, and various 
approaches to poverty alleviation through extensive research papers, 
books, newspaper articles, and other credible sources. The conceptual 
framework developed for this research is shown in Fig. 2.

2.3.7. Interpretation of secondary data
Secondary data were collected from the Landsat 8 satellite image for 

the year 2024, as well as other government reports, including the LGED 
map and municipality data. Some data were immediately usable, while 
others needed GIS processing. Geo-referencing and shapefile generation 
were used to handle data on rural markets and growth center points. To 
minimize data duplication, LULC map criteria like settlement and forest 
distances were not included as variables. Using secondary data to 
identify potential industrial sites is more transparent and accurate when 
a flowchart, such as Fig. 3, is employed.

The 1 km buffer provides an equitable compromise between acces
sibility and the reduction of negative impacts, like noise and pollution 
from roadways [41]. The 100 m buffer zone next to rivers is warranted 
as an environmental safeguard to prevent direct effects on aquatic 
ecosystems, mitigate pollution concerns, and preserve riparian habitats. 
This aligns with several environmental standards advocating for safe 
buffer zones of around 50 m to 300 m, dependent upon national re
strictions and biological sensitivity [41].

The following two Eqs. 13 and 14 were used to assess the accuracy of 
the LULC classification: 

K =
Lo − Le

1 − Le
(13) 

In Eq. 13, k is the standard for the Kappa coefficient, Lo stands for 
observed agreement, and Le stands for expected agreement. 

OA =
TP + TN

TP + TN + fP + fN
(14) 

In Eq. 14, OA stands for overall accuracy, TP represents true positive, 
TN represents true negative, fP represents false positive and fN represents 
false negative.

3. Results and findings

3.1. Poverty scenario and causes of poverty

Based on World Bank data, which defines extreme poverty as living 
on less than $1.90 per day per person (Taking $1 = 110BDT, the 
monthly total family income will be 110 * 1.90$ * 30 * the number of 
family members. Using this standard, the study found that 80 % of 
people live below this severe poverty level, making it difficult for them 
to satisfy basic requirements. However, just 20 % of the population can 
afford a basic quality of life. This distribution highlights the severity of 
poverty and the necessity of targeted poverty-reduction and economic 
development efforts to help the majority of people living in extreme 
poverty. Fig. 4 depicts the causes of poverty and their percentage 
contributions.

The biggest bar is 76 %, indicating that most people believe a lack of 
education is the leading cause of social problems. Similar to the second 
most significant concern, 75 % of the population views a lack of work 
opportunities as an essential issue. Additionally, 50 % of respondents 
attribute poverty to an uncertain economy, making it the third most 
significant factor. Thirty-five percent blame poor government policies 
for poverty. Personal decisions are the least major source of poverty, 
according to the 25 % bar. That graphic suggests that restricted career 
options and lack of education are the leading causes of poverty, with 
personal decisions being the least influential.

3.2. Impact of poverty on mental health

Anxiety: To evaluate the effect of poverty traits on the probability 
that respondents would report experiencing anxiety, binary logistic 
regression was used (shown in Table 3). Three impartial variables 
comprised the version: the respondent’s age, the supply of jobs, and the 
state of the economy. With all variables controlled, the entire version 
became statistically significant (N = 399, p < 0.001), meaning it could 
discriminate between respondents who reported feeling anxious and 
those who did not. The entire version accurately identified 70.8 % of 
cases and explained 16.6 % (Cox and Snell R-squared) and 22.1 % 

Table 2 
Random Index (RI) values proposed by Saaty.

N 1 2 3 4 5 6 7 8 9 10
RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49

Source: [40]
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(Nagelkerke R-squared) of the variance in the anxiety version. As shown 
in Table 3, only two independent variables, constrained work opportu
nities (p = 0.002) and unstable economic conditions (p = 0.007), 
contributed significantly to the model. From here, the odds ratio for 
limited employment opportunities changed to 0.172, meaning that for 
every unit increase in employment, the respondents were 0.172 less 
likely to report them as demanding. In contrast, the odds ratio for risky 
financial situations decreased to 0.288, indicating that respondents were 
significantly less likely to report feeling stressed for every unit increase 
in regular income. The version also examined the relationship between 
age and tension, but the results did not indicate a significant effect of age 
on tension (p = 0.873 > 0.05).

Depression: Binary logistic regression was used during the study to 
determine whether social factors, such as poverty, show depression 
when reported (shown in Table 4). This study was conducted with the 
respondent’s age, employment availability, and economic instability as 
its independent variables. With the model at 100 %, the Omnibus test of 
model coefficients was statistically significant (N = 399, p <0.000), 
meaning it is capable of distinguishing between those respondents who 
are anxious and those who are not. The whole model explained between 

20.2 % (Cox and Snell R-squared) and 29.3 % (Nagelkerke R-squared) of 
depression variance, correctly classifying 82.3 % of cases considered by 
it. As indicated in Table 4, only two independent factors made a sig
nificant statistical contribution to this model: limited employment 
prospects (p = 0.027) and unstable economic conditions (p = 0.000). 
Consequently, an odds ratio for little work possibilities was 0.275, 
suggesting that for every unit increase in job facilities, respondents were 
0.275 times less likely to report feeling depressed than when such work 
opportunities were not available at all or very rare. However, when 
there are unstable economic conditions, a one-unit increase in regular 
monthly income is associated with a 0.119 times lower likelihood of 
reporting feeling depressed, according to the odds ratio provided above. 
In terms of age-related depression, the findings did not indicate that age 
had a significant effect on depression (p = 0.111 > 0.05).

3.3. Impact of poverty on basic living conditions

To investigate the effect of poverty on living situations, a correlation 
analysis was conducted to examine the relationship between household 
income and basic living conditions, including access to education for 

Fig. 2. Conceptual framework of the research.
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children, clean drinking water, sanitation facilities, and healthcare ser
vices. Table 5 presents the correlation coefficients, indicating the 
strength and direction of these relationships. The consequences show 
mild to strong correlations between family income and access to basic 
living factors: education (r = 0.167), sanitation (r = 0.242), and 
healthcare (r = 0.254). These results suggest that an increase in personal 
family income is correlated with enhanced access to child education, 
superior health facilities, access to clean water, and improved sanitation 
facilities.

The chart illustrates the distribution of access to education by 

children (Fig. 5) and access to health facilities (Fig. 6) categorized into 
five levels: Very Low, Low, Normal, Good, and Very Good.

Fig. 5 shows that 29 % of youngsters have limited educational access. 
Education is inferior for 21 % of youngsters, the second-largest group. 
Education is the third most crucial area, with 20 % of youngsters having 
very excellent access. Only 14 % of children in the smallest group obtain 
an outstanding education, while 17 % have standard access. Most chil
dren have poor or very low access to schooling, and just 20 % have 
excellent access, with a handful having standard or good access. Fig. 6
shows that 27 % of individuals have limited access to health facilities. 

Fig. 3. Steps in suitable location identification by using secondary data.

Fig. 4. Causes of poverty.
Source: Household survey, 2025.
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About 26 % of individuals have minimal access to health facilities, the 
second-largest category. Health facilities are the third most important 
category, with 24 % of individuals having very excellent access. Thirteen 
percent of people have regular access to a health facility, implying a 
reduced middle class. Only 10 % of the population has decent health 
facilities. Most individuals have poor, very low, or excellent access to 
health facilities, with fewer having good or average access.

3.4. Baseline for industry formation decision-making

Multiple regression analyses were conducted to examine the corre
lations between the circle of relatives’ earnings and various predictor 
factors, including earnings contributors, regional market distance, 
average labor salaries, and current earnings. The quality-fitting model 
for certain functional bureaucracies was an exponential function with an 
adjusted R-squared value of 0.885. This suggests that the block of in
dependent factors explains 88.5 % of the variance in personal family 
income. Multicollinearity was assessed using tolerance and variance 
inflation factor (VIF) statistics. We found no change in multi-collinearity 
because all tolerance levels were above zero. All tolerance levels were 
above 10, and all VIF values were below 10. The model did not identify 
any outliers.

The results suggest significant relationships between family income 
and the independent variables: 

Table 3 
Binary logistic regression results assessing factors influencing anxiety symptoms.

Variables in the Equation

B S.E. Wald df Sig. Exp(B) 95 % C.I.for EXP(B)

Lower Upper

Step 1a Limited job opportunities -1.763 .565 9.746 1 .002 .172 .057 .519
Unstable economy -1.243 .463 7.208 1 .007 .288 .116 .715
Age of the respondent .003 .016 .026 1 .873 1.003 .972 1.034
Constant 1.031 .739 1.946 1 .163 2.803 ​ ​

a. Variable(s) entered on step 1: Limited job opportunities, Unstable, respondent Age.
b. Dependent variable: Anxiety.
Source: Authors’ calculation, 2025

Table 4 
Binary logistic regression analysis assessing the determinants of depression among respondents.

Variables in the Equation

B S.E. Wald df Sig. Exp(B) 95 % C.I.for EXP(B)

Lower Upper

Step 1a Limited job opportunities -1.290 .584 4.873 1 .027 .275 .088 .865
Unstable economy -2.126 .605 12.362 1 .000 .119 .036 .390
Age of the respondent -0.028 .018 2.533 1 .111 .972 .939 1.007
Constant 3.890 1.014 14.729 1 .000 48.906 ​ ​

a. Limited job opportunities, Unstable economy, and Age of the respondent.
b. Dependent variable: Depression.
Source: Authors’ calculation, 2025

Table 5 
Relationship between Family Income and Household Living Conditions.

Correlations

Total family 
income

Capable of educating the 
children

Availability of water 
source

Opportunity for a sanitation 
facility

Opportunity for a health 
facility

Total family 
income

Pearson 
Correlation

1 .167** 0.024 .242** .254**

Sig. (2-tailed) ​ 0.001 0.630 0.000 0.000
N 399 399 399 399 399

** . Correlation is significant at the 0.01 level (2-tailed). 
Source: Authors’ calculation, 2025

Fig. 5. Access to child education.
Source: Household survey, 2025.
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• Number of Earning Members: A 1 % increase in the range of 
earning participants affects a 61 % boom in the circle of family 
earnings (Table 6).

• Average Labor Wage: A 1 % increase in wages will result in a 20 % 
change in family earnings.

• Worker’s Current Income: A 1 % rise in profits to the worker in the 
current day corresponds to a 58.9 % rise in the circle of family 
income.

• Distance from Market: Distance from market has been found to 
have a significant negative relation with the family income (Beta =
-0.082, t = -2.264, p = 0.026), i.e., a decrease of 1 % in distance from 
market will increase the family income by 8.2 % (Table 6).

To conclude, these findings reveal that increasing income and 
employment are the potential solutions for reducing poverty in the re
gion. In this context, it is advisable to establish industries near the 
market (i.e., to improve accessibility), which could enhance family 
income.

3.5. SME selection

3.5.1. Findings from FGD
Originally, the pottery business had eight people, four men and four 

women. Similar to 87.5 % of pottery industry participants, 7 out of 8 said 
their forebears influenced them to join. 12.5 % reported doing pottery 

since 2003, but started indirectly in infancy. Though all 100 % agreed 
that pottery has helped their financial situation, the sector is threatened 
by the decline in earthenware demand due to plastic, glass, and 
aluminum items. Second, seasonal restrictions impede production: 50 % 
of participants reported that the wet season hinders work due to the 
uncovered workplace. In this scenario, 62.5 % of individuals advocated 
promoting pottery and minimizing the use of dangerous alternatives. 
Additionally, 87.5 % stated that transportation networks should be 
expanded to reach more markets and alleviate poverty.

There were six participants from the chicken sector in the Focus 
Group Discussion: farm owners, workers, and a veterinary doctor. The 
farm, founded in 2008, now has over 30,000 hens and employs 20 staff 
members, thanks to a microloan. According to the responses, the sector 
has grown rapidly due to strong local demand and year-round growth in 
chicken production. The industry loses money in winter owing to cold 
weather. Despite local market stability, 66.67 % of participants cited 
poor transportation infrastructure as a key barrier to reaching other 
markets. Given the limited transportation alternatives, respondents 
noted that the cost of chicken feed prevents these firms from expanding. 
Financing issues can hinder industrial progress. Another 16.67 % sug
gested financing and training, while 16.67 % proposed local chicken 
feed manufacturing to boost development and improve the quality of life 
for industry workers. Others did not address these concepts in the 
conversation.

Both FGDs emphasized that SMEs play a vital role in improving 

Fig. 6. Access to health facilities.
Source: Field survey, 2025.

Table 6 
Regression model assessing the influence of selected predictors on family income.

Coefficientsa

Model Unstandardized Coefficients Standardized Coefficients t Sig. Collinearity Statistics

B Std. Error Beta Tolerance VIF

(Constant) -12,992.098 2244.489 ​ -5.788 0.000 ​ ​
Number of earning members of the family 8888.332 523.760 0.610 16.97 0.000 0.934 1.071
Distance between the location and market -3.898 1.722 -0.082 -2.264 0.026 0.915 1.093
Average wages of labour in the study area 22.584 4.272 0.200 5.287 0.000 0.843 1.187
Present income of the respondent 0.744 0.045 0.589 16.66 0.000 0.963 1.038

a . Dependent Variable: Total family income 
Adjusted R-square: 88.5 % 
Source: Authors’ calculation, 2025
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livelihoods and reducing poverty. However, the decline in demand, 
infrastructural bottlenecks, and lack of training and finance hold them 
back.

3.5.2. Findings from PRA
At the first PRA site in Ratanpur village, participants assigned scores 

to several concerns, therefore identifying their main difficulties. The 
author computed the relative seriousness of these issues using his Rank- 
Based Quotient (RBQ). With RBQ = 93.33, fresh drinking water was the 
most critical problem, followed by restricted access to healthcare ser
vices (RBQ = 65.33) and unemployment (RBQ = 58.67) (Table 7). 
Furthermore, underlined as major issues were bad road conditions (RBQ 
= 48.00) and reduced agricultural output (RBQ = 30.67) (Table 7)

Agriculture might enhance life in the area, given its high agricultural 
productivity. To reduce unemployment, participants pledged to assist 
companies grow, creating economic opportunities. Among the 15 par
ticipants, 73.33 % (11 individuals) demonstrated skills in cloth-making 
and cottage industry. If the government established an enterprise in the 
hamlet, 66.67 % (10 participants) would work in it, and 86.67 % (13 
participants) would recommend a clothes factory as the best choice. Due 
to its strategic location, the residents agreed to build the garment factory 
on the vacant land between the Fish Seed Production Farm and the 
village khal (small canal). They promised to attend government training 
programs and stressed that both men and women could work, reducing 
rural poverty.

Participants in Bhabanipur village evaluated problems to identify 
primary impediments, while the Rank-Based Quotient (RBQ) was 
computed to determine their degree. Dredging the river (RBQ = 81.05) 
was the most pressing concern, followed by unemployment (RBQ =
78.95) (Table 10), highlighting the importance of water management 
and livelihood opportunities. Bad roads (RBQ = 64.21), which affected 
transit and connectivity, were another issue. Limited access to health
care (RBQ = 37.89) and lower agricultural production (RBQ = 35.79) 
were also identified as impediments, despite their relatively minor 
impact on village well-being and economic sustainability (Table 8).

The educated people of this community shun agriculture because it’s 
beneath their standards. 90 % of the 19 participants (17) would work in 
village industry if it were built and they attended government training. 
Max is good at farming and cloth-making. 73 % (14 participants) indi
cated skills in agro-farming, cloth-making, cottage industries, and dairy 
production. All delegates recommended a garment factory as the vil
lage’s best industry. The resource mapping highlighted the optimal site 
for the town and the surrounding region’s transportation. The partici
pants informed the investor that developing this enterprise would 
require paying fair land costs. They noted that such an industry would 
employ both men and women, thereby considerably alleviating poverty.

3.5.3. Validation of selected industries with local resources and people’s 
skills

The FGD and PRA demonstrated the need for small and medium- 
sized companies. The regression analysis revealed that increasing 

employment, reducing the distance to work, increasing earnings, and 
enhancing respondent income may all contribute to a decrease in 
poverty. Table 9 lists the main drivers for industry formation and the 
proportion of respondents who consider them essential.

Most respondents (92.70 %) stated that land availability is the most 
crucial factor for industrial formation. The lowest figure is 19.82 %, 
suggesting that industrial establishments deem the average hour of 
electricity the least vital. The second-highest proportion, 86.60 %, re
veals that most respondents value enough water. Additionally, 69.80 % 
of respondents believe that industry formation depends on the desire for 
training. Table 9 reveals land availability and water availability as the 
most significant criteria, whereas industrial firms value typical elec
tricity hours least.

Table 10 details the relationships among the raw materials available, 
the industries preferred by the respondents, their current skills, and the 
training they prefer. Generally, the table shows a wide range of raw 
materials and related industries that most respondents prefer. It also 
presents what existing skills the respondents have and the kind of 
training they would prefer to enhance their productivity. Finally, while 
most people’s skills align with the preferred agriculture-related in
dustries, poultry farming, dairy farms, and garment production, and 
while raw materials like cotton, dairy products, and jute are readily 
available, these industries are deemed more suitable for the area. The 
findings of the FGD and PRA reports support this conclusion.

3.6. Site selection for SME development

3.6.1. Data preparation
The following secondary data are required for a detailed analysis: 

1. Land Use Data (Fig. 9).
2. Elevation Data derived from USGS (Fig. 7).
3. Road Data Shape File received from LGED (Fig. 10).
4. Growth Centre Point Shape File prepared by geo-referencing from 

the Upazila map of Chatmohar (Fig. 8).
5. Rural Market Point Shape File prepared by geo-referencing from the 

Upazila map of Chatmohar (Fig. 11).
6. River Shape File extracted from the Local Government Engineering 

Department, LGED (Fig. 12).
Table 7 
Ranking of Key Problems in Ratanpur Village, Chatmohar Upazila (Bangladesh).

Problem Ranking of Ratanpur Village

Problem Rank

5 4 3 2 1 RBQ

Lower agricultural production 11 2 0 2 0 30.67
Lack of fresh drinking water 0 0 0 0 14 93.33
Limited access to health services 0 3 5 7 0 65.33
Unemployment 1 4 5 5 0 58.67
Poor roadway condition 3 5 5 2 0 48.00

The scale taken as 5(minor problem to 1(major) problem
Higher RBQ represents a major problem
Source: Authors’ calculation, 2025

Table 8 
Ranking of Key Problems in Bhabanipur Village, Chatmohar Upazila 
(Bangladesh).

Problem Ranking of Bhabanipur Village

Problem Rank

5 4 3 2 1 RBQ

Poor roadway condition 0 4 10 2 3 64.21
Limited access to health facilities 8 7 3 0 1 37.89
Lower agricultural production 11 4 2 1 1 35.78
Unemployment 0 4 1 6 8 78.94
Dredged river 0 0 4 10 5 81.05

Source: Authors’ calculation, 2025

Table 9 
Key factors for Industry establishment.

Key factors for Industry establishment Percentage of respondents’ 
perception

Willingness to train 69.80 %
The average number of hours of having 

electricity
19.82 hours

Land availability 92.70 %
Adequate water 86.60 %
Better road conditions 45.80 %

Source: Household survey, 2025
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The data preparation process uses four ArcGIS Analysis Tools. To 
extract information, tabular analysis is used. Space Query: Enables users 
to pose spatial queries and select or generate maps based on the re
sponses. Geo-referencing offers geographic data a recognized coordinate 
system, ensuring spatial information accuracy and continuity. Land-use 
and land-cover mapping enable the evaluation of geographical patterns 
and trends by compiling maps of various types. These techniques and 
data are crucial for a thorough geographical analysis at the research 
location.

Accuracy assessment of LULC map: In order to validate the Land Use 
Land Cover (LULC) classification, two accuracy tests were conducted 
and the results tabulated in Table 11.

The Kappa coefficient (K) is 0.81, and the Overall Accuracy (OA) is 
0.87, which is an excellent level of classification accuracy suitable for 
future analysis.

3.6.2. Weight identification for GIS analysis using AHP
Table 12 represents the pairwise comparison matrix to determine the 

weight of the criteria selected for Industrial location identification. In 
Table 12, the Consistency Ratio (CR) is 0.043 or 4.3 %; this percentage is 
below 10 % highlighting the consistency of the matrix to determine the 

Table 10 
Industry preference and workforce development.

Raw Materials 
available

Preferred Industry by 
the local community

Skills Training

Cotton Agricultural Farm Farming Advanced 
Husbandry

Crops and 
vegetables

Fish feed processing Knitting Jute handicrafts

Jute Paper mill Selling Products Knitting
Poultry feed Garments Processing of 

Jute products
Operating a 
computer

Milk Crops Mill Repairing 
Machine

Use and Repairing 
Machines

Rice Dairy Farm Driving Food processing.
Wheat-barley Bakery ​ Advance animal 

farming 
techniques.

Feed Welding Industry ​ ​
​ Food Processing ​ ​

Source: Household survey, 2025

Fig. 7. Elevation.
Source: USGS, 2024.
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weights. The Random Index (RI) was taken to be 0.9 because the number 
of criteria was 4.

The pairwise comparison matrix yielded the weights presented in 
Table 13, which the GIS analysis then used.

The relative relevance of four spatial decision-making variables, 
growth centre, rural market, land use land cover (LULC), and slope, is 
shown in Table 13 by use of an analytical hierarchy process (AHP). 
Every cell in the matrix displays the relative relevance of the row vari
able relative to the column variable based on normalizing values. After 
that, these normalized values are aggregated across every row to provide 
the Weight for every variable, therefore reflecting its general impact in 
the process of decision-making.

After that, a weighted overlay approach turned these weights into 
ArcGIS scores for geographical analysis. This procedure converts the 
influence of each variable, measured by the AHP-derived weights, into a 
percentage score out of 100 and assigns it to the relevant spatial data 
layer in ArcGIS. These values, 5.69 for Slope, 55.79 for Growth centre, 
26.33 for LULC, and 12.19 for Rural market, highlight the relative 
relevance of each element as decided in the AHP. ArcGIS combines many 
raster layers using these ratings to create a composite suitability map 
emphasizing priority regions for planning, development, or 
intervention.

3.6.3. Macro-level suitable locations for industrial development
Combining all layers with the help of the following equation, where 

criteria are multiplied by the weight of each identified in subSection 
3.6.2 (Table 13). 

Combined layer = (Reclassified growth centre× 55.79)

+ (Reclassified LULC× 26.33)

+ (Reclassified rural market× 12.19)

+ (reclassified slope× 5.69)

Tabulation analysis determines the best industrial placement within 

2 km of the paved road after converting the raster layer from majority 
characteristics to a vector layer/polygon. After tabulation analysis, the 
appropriate position is further narrowed to exclude areas 100 m from 
the river, presented in Figs. 13 and 14.

Then, more than 200 points are selected randomly, and the final 
location for industry establishment. After that, a micro-level location is 
selected for the proposal to establish an industry.

3.6.4. Micro-level locations for industrial development

Location 1. Near Chatmohar railway station

The proposed site is well-positioned near the Chatmohar railway 
station and adjacent to the banks of the Chiknai River. This site would be 
chosen particularly because of its low wage rates, excellent communi
cation infrastructure, and convenient waste disposal facilities. By 
selecting this site, an attempt is also made to encourage TOD through 
this study. Specifically, the site is situated at coordinates 89◦15′55.4″ E 
longitude and 24◦11′8.2″ N latitude (Fig. 15).

Location 2. Near Chatmohar railway station

This location is near the Chatmohar railway station and the Chiknai 
River. The surrounding settlements make it accessible for people. The 
area is also well-suited for Transit-Oriented Development (TOD). Spe
cifically, it is situated at coordinates 24◦11′52.08″ N, 89◦16′31.8″ E 
(Fig. 16).

Location 3. Somaj Union

This location, which was specially recommended by Chatmohar 
Upazila’s Upazila Nirbahi Officer (UNO) and visited by the team, is ideal 
for meat processing, dairy farming, and the dry fish industry. It is 
conveniently located close to the Natore National Highway and the Atrai 
River. Many people in this area raise fish. Shitlai Zamindar House is also 
located beside this union. Moreover, this union has huge “khas” lands 
(Government owned lands). The exact location is 24◦18′59.04″ N, 

Fig. 8. Growth centre.
Source: LGED, 2020.
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89◦18′57.96″ E (Fig. 17).

Location 4. Mulgram Union

Mulgram is the entry point to Chatmohar Upazila. This area shows 
enormous potential for the project’s success due to its sufficient 
threshold population and availability of raw materials.

It has a well-developed communication system, and the proximity to 
the Chiknai River is an added advantage. The coordinates of this place 
are 24◦9′18″ N, 89◦16′17.04″ E (Fig. 18).

3.6.5. Policy relevance and practical applications of the results
The findings of this research are relevant to the Perspective Plan 

2041 and SME Policy 2019 of Bangladesh. The vision of the Perspective 
Plan is to end poverty in Bangladesh by 2031 [42]. On the other hand, 
the SME Policy 2019 is a framework to support small and medium-sized 
industries, which is supposed to be implemented from 2025 to 2030. 
One of the key features of the SME Policy is the development of SME 

clusters with common facilities to facilitate mass production and quality 
control. Sometimes, poor site selection causes industrial estates to fail. 
For instance, the Golden Finance 117 skyscraper in Tianjin, China, failed 
initially due to its remote location on former industrial land with poor 
accessibility and low market demand [43].

The research findings of this study have greatly helped policymakers 
in planning and implementing the National SME Policy 2019 by iden
tifying locations where SME development is most viable, selecting in
dustries with sustainable potential, and providing valuable insights into 
the present status of SMEs, local skills, resources, and community 
readiness, especially in Pabna district. The research also contributes to 
poverty reduction by facilitating employment generation through tar
geted SME development initiatives. In general, this research connects 
the goals of SDG 1, the Perspective Plan 2021–2041, the National SME 
Policy, and regional development priorities, thus informing evidence- 
based and pragmatic decision-making for local economic planning.

Fig. 9. Land Use Land Cover of the study area.
Source: Authors’, 2025.
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Fig. 10. Paved road.
Source: LGED, 2018.

Fig. 11. Rural markets.
Source: LGED, 2020.

Md.A. Pramanik et al.                                                                                                                                                                                                                         Sustainable Futures 11 (2026) 101598 

14 



4. Discussion

According to the World Bank report, proximity to major trans
portation routes and markets significantly reduces logistics costs, 
allowing for easy access to raw materials and the distribution of finished 

goods, which are essential for the sustainability of an industry [44]. The 
four chosen locations meet this criterion due to their strategic location 
near major transportation routes.

According to Rahman, the ideal site for industrial development in 
manufacturing industries depends on the availability of water, energy, 
and minerals [45]. The selected places meet these requirements since 
they are near a river and have dependable power most of the day. In
dustrial sustainability also depends on labor supply and pay structure: 
the Bangladesh Bureau of Statistics reports a local skilled labor force that 
reduces recruiting and training expenses due to a constant supply. The 
four places and industries in this article meet this condition. Thus, their 
labor market adaptability is assured.

Community attitudes also significantly affect industrial 

Fig. 12. River.
Source: LGED, 2018.

Table 11 
Accuracy test of the LULC map.

Test Result

Kappa (K) 0.81
Overall accuracy (OA) 0.87

Source: Authors’ calculation, 2025

Table 12 
Pairwise comparison matrix for determining weights.

No. of Variables 1 2 3 4 λmax CI RI CR
Variables Slope Growth centre LULC Rural market

Slope 1 0.143 0.2 0.333 4.117 0.039 0.900 0.043
Growth centre 7 1 3 5
LULC 5 0.333 1 3
Rural market 3 0.2 0.333 1

“Note: λmax=maximum eigenvalue, CI = Consistency Index, RI = Random Index, CR = Consistency Ratio, LULC= Land Use Land Cover”
Source: Authors’ calculation, 2025

Table 13 
Variable weight for ArcGIS use.

Variables Slope Growth centre LULC Rural market Weight Percentage ArcGIS

Slope 0.06 0.09 0.04 0.04 0.23 0.06 5.69
Growth centre 0.44 0.60 0.66 0.54 2.23 0.56 55.79
LULC 0.31 0.20 0.22 0.32 1.05 0.26 26.33
Rural market 0.19 0.12 0.07 0.11 0.49 0.12 12.19

Source: Authors’ calculation, 2025
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development. This is because host communities may later become an 
obstacle to development if their perception of proposed projects is 
negative. Thus, supportive attitudes will facilitate a smooth imple
mentation. Locations have been selected based on a survey, FGD, KII, 
and PRA tools conducted throughout the upazila, reflecting positive 
community perception towards industrial development. These are lo
cations on agricultural land itself, so there will be no need for defores
tation, a crucial ecological component. Although land use does change, 
the degree of change is limited, as only a small area will be required 
relative to the total agricultural land available. There are no extensive 
forests, endangered species, or sensitive habitats in or around the 
selected areas; therefore, ecological risks from an industrial develop
ment viewpoint will be very minimal or low. SME businesses suggested 
in this research are unlikely to pollute air, water, and soil. Low to 
moderate emissions of hazardous gases, including CO₂, SO₂, and NOₓ. It 
follows ecological conservation principles. To mitigate environmental 
impacts, the world is transitioning to renewable energy [46]. The chosen 
places are open and sunny, making them ideal for solar power plants, 
which may help maintain electricity.

Sustainability includes environmental, social, and economic factors. 
Waste from one company becomes input for another in industrial sym
biosis, improving resource efficiency and reducing environmental 
impact [47]. According to this research, industries such as agriculture, 
fisheries, handicrafts, textiles, feed processing, and paper mills may 
form industrial symbiosis. Water from garment and agricultural activ
ities may be used in paper mills, while trash from fisheries and agri
culture can be used in feed processing. These methods will decrease 
environmental footprints and ensure sustainability.

Comparative analysis with similar studies: Few studies have 
focused on industrial site selection for poverty reduction. However, 

research using comparable methods but distinct goals may teach us a 
great deal. The research identified agro-processing, handicrafts, fish
eries, and textiles as attractive businesses due to their accessibility to 
transportation and agricultural raw supplies. This finding is similar to 
those of Turkey’s GIS and AHP-based studies, which showed that 
transportation infrastructure and resource availability determine in
dustrial zone placement [48].

India uses it for agricultural and industrial site development in the 
Southwestern Ghats. This study delineated groundwater potential zones, 
highlighting the importance of natural resource extraction for agro- 
industrial development. GIS and AHP were utilized to identify landfill 
sites in Ouarzazate, Morocco, with a focus on slope, height, and envi
ronmental considerations [49]. The Chatmohor research addresses 
poverty, but the Moroccan study shows how AHP models may be 
tailored to local circumstances [50].

Nepalese research identified agro-processing centers using GIS and 
AHP. Most studies examine rural development and market access. Such 
techniques expand views on integrating industries into supply chains, 
which may make Chatmohor’s ideas more applicable [48].

Khulna, Bangladesh, saw another GIS-AHP-based industrial site se
lection study to promote Sustainable Development Goal 9. Municipal
ities, which are more developed than rural regions, were evaluated [15]. 
The selection criteria were identical to Khulna’s, but the technique will 
vary. The Khulna research selected places based on the 
municipality-provided appropriate land, which gives a broad view but 
no special emphasis for businesses.

Government’s role in implementing the policy suggested in this 
research: Several strategies may help the government adopt the results. 
Industrial development sites should be included in national and regional 
master plans to ensure they suit long-term development goals. 

Fig. 13. Suitable locations within 2 km of paved road.
Source: Authors’ analysis, 2025.
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Incentives for Public-Private Partnerships (PPPs) will be necessary, as 
private investment and expertise can complement public sector efforts. 
Industrial zones are only viable and attractive to investors until roads, 
utilities, and communication networks are established around them.

The government may also encourage local enterprises with lending 
packages, helping SMEs prosper. Skill development centres in Upazilas 
would be crucial for training local workers in technical and vocational 
skills needed by the planned industries. The centres must empower 
women via direct training to improve their economic participation. 
Additionally, UNO funding allocations would ensure that such programs 
receive the necessary resources and are utilized effectively. Local 
budgeting approaches would concentrate development on community 
needs and support industry growth.

4.1. Challenges in industrial site selection

Weak governance, which results in inefficiencies and delays, and 
government policy inconsistencies that cause uncertainty for investors, 
will be among the various difficulties industrial site selection will 
encounter. Site selection will also be hampered by financial restraints, 
such as limited budgets and expensive real estate. Furthermore, com
munity relocation causes disturbances at socioeconomic levels. Solving 
these challenges requires concerted efforts among the government, 
business sector, and local stakeholders toward sustainable industrial 
development.

4.2. limitations of the study

While the identified locations demonstrate scientific sustainability, 
they face limitations due to social challenges, particularly land-related 

Fig. 14. Suitable locations within 1 km of paved road.
Source: Authors’ analysis, 2025.

Fig. 15. First proposed location for industrial setup.
Source: Authors’ analysis, 2025.
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conflicts prevalent in Bangladesh. Furthermore, the lack of a detailed 
digital map that differentiates between private and government prop
erties hinders the effective overlay and integration of this data into the 
study.

4.3. Policy suggestions

To tackle poverty in the study area, it is essential for policies to 
emphasize job creation via local small and medium enterprises, 
including agro-farming and garment industries, in addition to public 

Fig. 16. Second proposed location for industrial setup.
Source: Authors’ analysis, 2025.

Fig. 17. Third proposed location for industrial setup.
Source: Authors’ analysis, 2025.
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works programs and vocational training to close skill gaps. It is essential 
for education policies to guarantee universal access to both primary and 
secondary education, as well as to implement adult literacy programs. 
Support for mental health and initiatives to raise public awareness are 
crucial for enhancing overall well-being. Economic stability can be 
attained by leveraging microfinance, providing small loans, and diver
sifying into robust industries. Healthcare policies ought to enhance ac
cess to mental health services alongside advancements in sanitation and 
nutrition. Strategic planning of industrial development must incorporate 
sustainable practices, while implementing social safety nets like condi
tional cash transfers and unemployment benefits can effectively support 
vulnerable populations. Ultimately, the designated sites for industrial 
development must be incorporated into local plans to direct future 
growth and ensure sustainability.

4.4. Further areas of research

To encourage more women to pursue economic careers and entre
preneurship, future research may concentrate on empowering women to 
engage more effectively in economic growth. More study is needed on 
the environmental impacts of SME growth in specific locations. This 
research may identify environmental hazards, sustainable practices, and 
strategies for balancing industrial expansion with ecological 
conservation.

5. Conclusion

Identifying suitable sites for industries is a crucial element of sus
tainable industrialization. The main goals of this study were to pinpoint 
suitable locations for upcoming business growth and evaluate the 
existing conditions of sectors within the case study region. The investi
gation pinpointed the optimal locations for industrial expansion within 
1 km of major communication facilities (paved roads, National high
ways, and railways), emphasizing elements like market accessibility, 
road conditions, and additional pertinent factors associated with in
dustrial advancement. The most important criteria were distance from 
growth centre (Weight was 55.79 %), LULC (Weight was 26.33 %) and 
distance from rural markets (Weight was 12.19 %). The results directly 
respond to the fifth inquiry posed. The findings indicated that agro- 
processing, dairy products, and garments play a crucial role in the re
gion’s economy, as these sectors benefit from a diverse array of raw 

materials and resources, addressing the third and fourth inquiries of the 
study. The primary aim of the study, which pertained to the initial two 
inquiries, was to investigate the factors and effects of poverty within the 
region. The investigation revealed that the main factors contributing to 
poverty in the area are insufficient education (76 %), restricted 
employment prospects (75 %), and volatile economic circumstances (50 
%). The effects of these factors were observed in declining mental health 
and substandard living conditions, with a p-value of less than 0.05. The 
study concludes with policies that will help the government and poli
cymakers plan for future development. The findings culminate in a se
ries of policy suggestions designed to support the government and 
decision-makers in formulating future plans and development ap
proaches. These policies aim to address the study’s key findings and 
offer practical solutions to foster sustainable industrial growth, alleviate 
poverty, and enhance the region’s socio-economic landscape.
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