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Abstract

Tati Para, a non-agricultural part of Harinagar village, Chapainawabganj, Bangladesh, supports roughly 900
residents through a predominantly weaving-based economy. This study employs a mixed-methods framework;
household questionnaires, focus group discussions, and physico-chemical assessments of air, water, and noise to
evaluate socio-economic, environmental, and institutional dimensions in light of the Sustainable Development
Goals (SDGs 1, 3-8, 11, 16). The population composition is 56% male and 44% female, with 4% upper-middle
class and 58% lower-middle class (SDG 1, SDG 10). Educational attainment is high: only 5% uneducated and
3% university-educated, while female enrollment in secondary and tertiary institutions surpasses that of males
(SDG 4, SDG 5). Household energy consumption relies predominantly on conventional fuels, with biogas
adoption at 1% (SDG 7). Regular disbursement of old-age pensions and festival allowances under government
schemes contributes to social protection (SDG 1, SDG 8). Environmental monitoring reveals potable
groundwater quality and satisfactory sanitation (pH, TDS, salinity, and conductivity within standards and
satisfaction from field survey; SDG 6), whereas pond dissolved oxygen, BOD, and COD levels constrain
aquaculture viability. Ambient air quality is excellent, but noise levels near schools exceed permissible limits
(SDG 11). The traditional silk-weaving sector has contracted by half over three decades due to waning demand,
profitability challenges, and insufficient institutional backing (SDG 8, SDG 9). The community organization
“Dasher Lok” actively fosters social cohesion, conflict resolution, and participatory governance (SDG 16).
Findings underscore the imperative for targeted financial incentives, resilient healthcare access during monsoons
(SDG 3), scalable renewable energy uptake, and strengthened environmental management to bolster rural non-
agricultural livelihoods and accelerate progress toward the SDGs.

Keywords: SDGs; Harinagar Tati para; Rural non-agricultural development; Handloom industry; Northern
Bangladesh.

1 Introduction

Villages are vital hubs of both economic and cultural development. Bangladesh is home to approximately 87,223
villages, with around 68.34% of the total population residing in rural areas. In the context of achieving the
Sustainable Development Goals (SDGs) by 2030 and the vision of becoming a developed nation by 2041,
villages represent a crucial frontier. These rural areas offer significant opportunities for planned and sustainable
transformation, playing a key role in shaping the nation’s inclusive progress.

Recent empirical studies paint a nuanced portrait of rural non-agricultural development, revealing both strides
and setbacks across welfare access, livelihood diversification, sector sustainability, and gender equity. Bhowmik
(2021) demonstrates that cooperative models significantly enhance welfare-scheme uptake, yet spatial distance
and low literacy curb their reach. Parvin and Haque (2017) report generally improved living standards among
handloom households, with persistent gaps in education, finance, and institutional support. Sangtam et al. (2025)
find that diversified income streams and emerging gender inclusion boost resilience but are hindered by poor
infrastructure and inadequate credit. Moral et al. (2024) and Kader (2024) document that home-based women
entrepreneurs, rooted in traditional crafts, are struggling with social stigma, limited market access, credit
shortages, and transport constraints, while recognizing opportunities in cultural heritage and targeted training.
Hasan et al. (2021) highlight the handloom sector’s contraction under mechanization and shifting consumer
tastes, underscoring fair-trade initiatives and design-technology innovation as potential lifelines. Toufique and
Turton (2002) illustrate the rise of non-farm activities tempered by the marginalization of the poorest households,
even as remittances and small enterprises emerge. Nawaz (2013) shows that microfinance programs yield modest
women’s empowerment but often fall short of transformative impact, and Fatima et al. (2025) link non-farm
diversification to persistent gendered barriers like low literacy, unequal workload, and restricted access to
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resources calling for inclusive policies, financial schemes, and skill development to unlock sustainable, equitable
growth in rural Bangladesh and beyond.

Comparative analysis of two recent studies, Kader (2024) and Hasan et al. (2021), reveals convergent priorities
and context-specific challenges in fostering environmental sustainability within rural Bangladesh. Kader (2024)
foregrounds deficits in potable water supply, sanitation infrastructure, and solid-waste management,
documenting a critical need for capacity-building in environmental management and preservation. To address
these gaps, the study advocates structured training programs and targeted investment in eco-friendly water- and
waste-treatment technologies. In contrast, Hasan et al. (2021) interrogate resource inefficiencies in the traditional
handloom sector, identifying patterns of overconsumption, waste generation, and environmental pollution. Their
proposed interventions center on the adoption of green manufacturing techniques and closed-loop trade models,
complemented by financial mechanisms including fair-trade financing and community-based entrepreneurship
support to catalyze industry-wide shifts toward circularity. Together, these findings underscore that sustainable
rural development hinges on integrated approaches combining technical training with accessible funding for eco-
innovations across sectors.

There is no systematic research on the stages of attainment of SDGs by villages, especially a village that is not
independent of its food security. Besides, the influence of the use of technology or the fluctuation of demand has
not been studied. Therefore, this study aimed to assess the stages of SDGs achieved by Tati Para, a non-
agricultural part of Harinagar village, Chapainawabganj.

2 Methodology

2.1 Study Area

The study (Figure 1) was conducted in Tati Para, a small enclave in southeastern Shibganj within Harinagar
village, Chapainawabganj District, Bangladesh. The total population is approximately 900, comprising 56%
males and 44% females. The village’s unique economy, dominated by the weaving sector rather than agriculture,
and its proximity to the Padma River for protein supply render it an ideal site for integrated socioeconomic and
environmental assessment.
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Figure 1. Study area map
2.2 Sampling and Participants
A mixed-methods design guided participant selection and data collection. Quantitative data were gathered
through a stratified household questionnaire survey, targeting 200 households (22% of total) selected via
proportionate random sampling to ensure representation across gender, age, and socioeconomic strata.
Qualitative insights were obtained from four focus group discussions (FGDs), each comprising 8-10 participants
drawn from key stakeholder groups (weavers, farmers, educators, and local leaders).

2.3 Household Questionnaire Survey

A structured questionnaire captured demographic profiles, economic activities (weaving, agriculture, other),
income brackets (classified per World Bank guidelines), food security status, access to utilities (electricity,
sanitation, transportation), and health care accessibility. Educational attainment data were corroborated through
interviews with school and college teachers, ensuring triangulation of self-reported and institutional records.
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2.4 Focus Group Discussions
FGDs (Figure 2) were facilitated using a semi-structured guide to explore community dynamics, the role of the
“Dasher Lok” group, gendered labor division, perceptions of environmental quality, and barriers to weaving
sector sustainability. Sessions were audio-recorded, transcribed verbatim, and subjected to thematic analysis.
Then, triangulation was done between the questionnaire and FGD findings. To picture the progress of different
SDGs, the overall scenario of the last five to ten years was examined.

l 1
b. Members of FGD
Figure 2. Focal Group Discussion at Woven Factory

a. Woven factory

2.5 Environmental and Land-Use Assessment
Physical and chemical quality of water, air, and noise were measured in the same season at the representative
points by collecting multiple samples to ensure accuracy and reliability of results (Figure 3):

a. Sound level measurement b. Air quality monitoring c. Water parameter testing
Figure 3. Different devices for measuring various parameters

a. Water quality parameters (pH, TDS, salinity, conductivity) in wells and ponds using a multiparameter probe

b. Dissolved oxygen (DO), biochemical oxygen demand (BOD), and chemical oxygen demand (COD) in pond
water via standard titrimetric methods

¢. Noise levels at school and marketplace measured with a Class 2 sound level meter

d. Air quality assessed qualitatively by visual inspection and resident surveys

e. Land-use mapping was conducted using field transects and GPS-referenced plotting to quantify proportions of
agricultural land, residential area, forest cover, and idle land.

2.6 Data Analysis

Quantitative data were analyzed for descriptive statistics. Integration of mixed-methods findings followed a
concurrent triangulation strategy to synthesize socioeconomic indicators with environmental quality metrics.
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3 Results and Analysis

3.1 Demographic and Socioeconomic Profile

The surveyed population (Table 1) of Tati Para comprises 900 residents (56% male, 44% female). Income
distribution according to World Bank thresholds indicates that 4% of households fall into the upper-middle class,
58% into the lower-middle class, and 38% into other categories, reflecting moderate economic vulnerability
“SDG 1 (No Poverty)”; “SDG 8 (Decent Work and Economic Growth)”. Household livelihood diversification
underscores resilience against agricultural shocks, with 28% of land under cultivation and most villagers
accessing off-farm incomes through the weaving industry. From FDG, income increased from past years, but
expenditure also rose, and the decreasing demand for Tat makes their profession risky.

Table 1. Household income classification (World Bank thresholds)

CLASSIFICATION ACCORDING TO THE 2024 GNIPC, CALCULATED PERCENTAGE
USING THE WORLD BANK ATLAS METHOD
LOWER INCOME $1135 or less 58%
LOWER-MIDDLE INCOME $1136-$4495 38%
UPPER-MIDDLE INCOME $4496-$13935 4%
HIGH INCOME More than $13935 0%

3.2 Gender Parity and Educational Attainment

Female educational attainment (Table 3,4) is notably high: only 5% of residents are uneducated (Figure 4), and
3% hold university degrees. Enrollment data reveal a higher female-to-male ratio in college attendance, and
teacher—student ratios (Table 2) in local schools meet national benchmarks “SDG 4 (Quality Education)”; “SDG
5 (Gender Equality)”.

® Uneducated
® 5 or less
8 or less
SSC or less
B HSC orless

= Higher Education

Figure 4. Percentages of the education rate at different levels

Table 2. Education Statistics

INFORMATION PRIMARY SCHOOL HIGH SCHOOL COLLEGE
NO. OF TOTAL STUDENTS 287 657 1080
NO. OF TOTAL TEACHERS 9 17 57
RATIO OF TEACHERS AND STUDENTS 1:32 1:39 1:19

Table 3. Gender Participation in Education

PRIMARY SCHOOL HIGH SCHOOL COLLEGE
MALE FEMALE MALE FEMALE MALE FEMALE
111 116 342 315 432 648

Table 4. Gender Participation in Work

Work place Weaving factory Primary school High school Degree college
(Teachers) (Teachers) (Teachers)
Ratio (Male: Female) 5:1 1:9 3:1 2:1

3.3 Health and Well-Being

No acute or endemic health crises were reported; common ailments (e.g., seasonal fevers, gastrointestinal
infections) prevailed. However, accessibility to healthcare facilities is significantly impeded during the monsoon
season, “SDG 3 (Good Health and Well-Being)”.
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a. Distance to nearest clinic increases by 50% in rainy months
b. Preventive care utilization remains below 40%

3.4 Water, Sanitation, and Energy Access

Groundwater testing across seven wells showed pH (6.8-7.2), TDS (240-320 mg/L), salinity (0.2-0.5 ppt), and
conductivity (350-450 uS/cm) within World Health Organization limits “SDG 6 (Clean Water and Sanitation)”.
Pond water met pH and salinity standards for aquaculture but failed to achieve expected dissolved oxygen (DO <
3 mg/L), biochemical oxygen demand (BOD > 3 mg/L), and chemical oxygen demand (COD > 10 mg/L)
thresholds. Sanitation coverage stands at 88%, yet seasonal flooding compromises latrine integrity. Only 1% of
households utilize biogas, with the remainder dependent on firewood or purchased LPG “SDG 7 (Affordable and
Clean Energy)”. Pond water quality target ranges: DO 5-8 mg/L ideal (minimum 3 mg/L but not less than 2
mg/L), BOD5 <3 mg/L ideal (<10 mg/L acceptable); COD 20-50 mg/L typical for clean freshwater ponds (<100
mg/L acceptable), pH 6.5-8.5 optimal (6.0-9.0 tolerable), Salinity 0-5 ppt for freshwater culture, Temperature
25-32 °C preferred (Boyd & Tucker, 1998; FAO, 2018; WHO, 2011)

3.5 Land-Use Patterns and Environmental Quality
Field mapping and GPS surveys quantified land-use distribution as follows in figures 5 and 6: “SDG 11
(Sustainable Cities and Communities)”; “SDG 15 (Life on Land)”.

B Agricultural land

Residential area

M Forest area

52% Eynused land

Table 5. Land use percentage
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Figure 6. Land use map
Ambient air quality was uniformly excellent, whereas noise levels at the primary school as well as high school

peaked at 75 dB(A), exceeding the 55 dB(A) guideline for learning environments. Excessive noise disrupts
student concentration and lowers learning outcomes, “SDG 4 (Quality Education)”.
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3.6 Weaving Industry and Economic Sustainability

The traditional silk-weaving sector contracted from ~500 to <250 units over three decades, driven by declining
demand, low profitability, and limited institutional support. Financial assistance from the Bangladesh Handloom
Board and the Noyalavanga Weavers Cooperative remains inadequate, constraining reinvestment and
modernization “SDG 8 (Decent Work and Economic Growth)”; “SDG 12 (Responsible Consumption and
Production)”. Due to low economic profitability and limited industrial support, youth have been migrating from
this village for an extended period. As a result, it leads to the gradual loss of local culture, heritage, and
traditional skills “SDG 11 (Sustainable Cities and Communities)”. But, as the income-expenditure scenario has
changed from past years, young people search for better professions. Gender-equitable wages prevail, yet
women’s household responsibilities reduce their productive hours, signaling a need for supportive childcare or
flexible work arrangements. Consequently, the actively engaged portion of women is one-sixth of the total
workers in the weaving industry.

3.7 Community Governance and Partnerships

“Dasher Lok,” a grassroots community organization, facilitates conflict resolution, interfaith harmony, and
village-level development initiatives, exemplifying local governance and multi-stakeholder collaboration, “SDG
16 (Peace, Justice and Strong Institutions)”; “SDG 17 (Partnerships for the Goals)”.

4 Conclusion

This study delivers a holistic socio-environmental assessment of Tati Para, documenting notable successes in
female educational attainment, gender-equitable livelihoods, and compliance of groundwater with drinking-water
standards, alongside persistent vulnerabilities in monsoonal healthcare access, renewable energy adoption, and
pond water quality for aquaculture. The marked decline of the traditional silk-weaving sector highlights the
urgency of designing financial mechanisms and market-development strategies to safeguard local economic
heritage. By aligning quantitative and qualitative findings with Sustainable Development Goals, our analysis
underscores progress toward quality education (SDG 4) and gender equality (SDG 5), while flagging critical
gaps in clean energy (SDG 7), good health and well-being (SDG 3), and decent work (SDG 8).

To accelerate holistic development, we advocate for monsoon-resilient healthcare infrastructure, scalable
renewable energy schemes, enhanced credit and technical support for weaving enterprises, targeted pond water
treatment protocols, and strengthened partnerships between community groups such as Dasher Lok and local
institutions. Such evidence-based interventions will reinforce progress toward SDGs 3, 6, 7, 8, and 17. Future
research should monitor the longitudinal impacts of these measures through participatory monitoring frameworks
to inform policy and practice in comparable rural settings.
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