
 

International Journal of Advance and Applied Research 
www.ijaar.co.in 

 

ISSN – 2347-7075 Impact Factor – 8.141 
Peer Reviewed Bi-Monthly   

Vol. 7 No. 2 January – February - 2026 
 

 

678 

 

Population Dynamics and Human Integration: A Study of Population Change and 

Resource Use in Sustainable Development 
 

Asha B. Madavi1, Mr. Vivek S. Netam2, Miss Nikita V. Zambre3 
1,3Assist. Professor Department of Geography, Dr. Patangrao Kadam Mahavidyalaya, Ramanandnagar 

2Assist. Professor, Department of Zoology and Fisheries, YCIS College, Satara 

 

Abstract: 

Population Dynamics play an important role in the shaping of the regional development, human 

societies, influencing resource utilization, economic growth, and environmental sustainability. Population 

dynamics study how populations change over time and space due to births, deaths, migration, and socio-

economic factors. Human integration refers to the interaction between population growth patterns and 

social, economic, and ecological systems. The present study examines population dynamics in relation to 

human integration, focusing on population growth rate, sex ratio, working pattern, migration, and their 

impact on resource use and social systems. Secondary demographic data were analysed using population 

growth models and indicators of human development. The results reveal that rapid population growth and 

unplanned human integration exert significant pressure on natural resources, employment, and 

infrastructure, whereas balanced population dynamics promote sustainable development. The study 

emphasizes the need for integrated population management strategies to ensure socio-economic stability 

and environmental conservation. 
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Introduction: 

Population dynamics is the sign of the 

regional development as the foundation for 

planning in health, agriculture, education, labour, 

infrastructure, and environmental conservation 

(Sinha, 2024). Population dynamics refers to 

changes in population size, structure, and 

distribution over time due to births, deaths, and 

migration. Human integration is the process by 

which populations interact with social 

institutions, economic systems, and natural 

environments. Together, these processes 

determine the quality of life, resource availability, 

and long-term sustainability of human societies. 

Globally, population growth has been 

uneven, with developing regions experiencing 

rapid expansion while developed nations show 

stable or declining populations. Uncontrolled 

population growth can lead to overexploitation of 

natural resources, unemployment, poverty, and 

environmental degradation (De, 2016). 

Conversely, effective human integration through 

education, healthcare, employment, and urban 

planning can convert population growth into a 

demographic dividend. 

Understanding population dynamics in the 

context of human integration is essential for 

policy formulation, sustainable development, and 

environmental management. This study aims to 

analyse population trends and assess their 

implications for human integration and resource 

sustainability. Geographical unit are most 

important elements in the study of population.  
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Materials and Methods: 

1. Study Design: The study is based on a 

descriptive and analytical research design using 

secondary data sources. 

Study Area: 

The Satara district lies in the western side 

of Deccan plateau in the Maharashtra state. The 

latitudinal and longitudinal extension of district 

lies from 1705’ to 18 11’ North and 73 33’ to 

74 54’ East. Geographical unit are most 

important elements in the study of population. 

There are11 tehsils which are Satara, Koregaon, 

Jaoli, Phaltan, Man, Khatav, Karad, Patan, 

Mahabaleshwar, Wai and Khandala. 

Physiographic region may be divided into three 

units: i) Hills and Ghats, ii) Foot hill zone, iii) 

plain area. There are four river basins in the 

district. The Krishna drains the major portion to 

the south, the Yerala drains the mid-east portion 

also to the south, the Man drains the eastern parts 

to join the Bhima River outside the district and 

Nira drains the northern portion of the district. 

From the point of view of the peninsular drainage, 

the entire district belongs to the larger drainage 

system of the Krishna River. The climate of the 

Satara district is Monsoon type.  

 

Fig no. 1 Location Map 

2. Data Sources: 

Population and socio-economic data were 

collected from: 

• Census reports 

• United Nations Population Division 

• World Bank demographic indicators 

• Published research articles and reports. 

3. Parameters Studied: 

The following parameters were analysed: 

• Population growth rate 

• Sex Ration Male-Female (working 

population) 

• Migration trends 

• Human Development Index (HDI) 

indicators 

• Resource consumption patterns 

4. Analytical Methods: 

• Population growth models (exponential 

and logistic models) 

• Percentage and trend analysis 

• Comparative analysis of population 

growth and human development 

indicators 

 

Results: 

1. Population Growth Trends: 

The analysis revealed a steady increase in 

population size over recent decades, particularly 

in developing regions. High fertility rates and 

declining mortality contributed significantly to 

population expansion. Satara District recorded 

30,03,741 persons with 15,10,842 males and 

14,92,899 females. Satara District added 1,94,747 

persons during the past decade with the growth 

rate of 6.9 percent i.e. 0.9 percent in rural and 

43.3 percent in urban as per 2011 census.  

We collect the population data for year 

2001 and 2011. In that study we get quantitative 

information of Satara district tehsil wise and by 

the help of GIS we convert the quantitative data 

into qualitatively data format. We making 

comparative chart for the study.  Population 
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growth correlated with Migration & Migration 

peaks correlated with employment. That type of 

data makes easily policy for population toward 

the sustainable development. Fertility rate trends 

forecast a decrease by 2030, Population growth 

impacting workforce patterns. The effects that 

have to do with availability of data, to making 

planning for sustainable practices for future study. 

Table 1 -Satara District: Population Growth Rate (2001-2011) 

Population Growth of Satara District 

Tehsil 1991 2001 % 2011 % 

Mahabaleshwar 44,513 54546 22.5 72830 33.5 

Wai 167,532 189336 13 200269 5.77 

Khandala 101,105 119819 18.5 137418 14.68 

Phaltan 273,451 313627 14.7 342667 9.25 

Man 184,489 199597 8.2 225634 13.04 

Khatav 234,182 260951 11.4 275274 5.48 

Koregaon 225,002 253128 12.5 257500 1.72 

Satara 368,871 451870 22.5 502049 11.1 

Jaoli 117,988 124600 5.6 106506 -1.45 

Patan 274,284 298095 8.7 299505 0.47 

Karad 459,955 543424 18.1 584085 7.48 

 

 

Fig. no. 2 Population Growth Map of Satara 

District: 2001 and 2011 

 

2. Sex Male- Female worker and Human 

Integration:  

A large proportion of the population falls 

within the working-Male-Female Sex Ratio, 

indicating potential for economic growth. 

However, inadequate employment opportunities 

hinder effective human integration. In the district 

as a whole, there are 995 females for every 

thousand males. Within the district Sex ratio 

varies from 1,100 in Jaoli tahsil to 873 in 

Mahabaleshwar tahsil. Generally, rural areas have 

a higher proportion of females than the urban 

areas. Satara district also conforms to this pattern. 

 

Table no. 2 - Satara District: Sex Ratio (2001-

2011) 

Sex Ratio of Satara District  

 2001 2011 

Mahabaleshwar 873 937 

Wai 1021 1005 

Khandala  960 947 

Phaltan 953 944 

Man 995 976 

Khatav 1024 1012 

Koregaon 1000 999 

Satara 973 976 

Jaoli 1100 1068 

Patan  1089 1065 

Karad  961 972 
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Fig no. 3. Graphical representation of Satara 

District: Sex Ratio (2001-2011)  

 

Work Participation Rate:  

Percentage of workers (Main + Marginal) 

to total population is called as Work participation 

rate. The district recorded 45.11 percent workers 

constituting 39.43 percent main workers and 5.68 

percent marginal workers. Male work 

participation rate is 55.92 percent and female 

work participation rate is 34.17 percent. 

Table no. 3 Distribution of workers by Male-Female in Cultivators of economic activity in 2001 & 

2011 

Tehsil 2001 2011 

 Male % Female % Male % Female % 

Mahabaleshwar 20.0 40.7 31.38 48.8 

Wai 42.5 55 41.5 48.19 

Khandala  41.8 55.5 42.15 51.83 

Phaltan 38.9 45.4 39.56 40.56 

Man 55.4 58.2 55.05 53.87 

Khatav 54.6 58.1 53.2 48.53 

Koregaon 49.2 50.8 48.55 41.39 

Satara 28.7 48 26.9 33.9 

Jaoli 56.1 69.9 52.45 62.03 

Patan  58 62.6 57.25 50.32 

Karad  41.1 52.4 37.14 35.74 

 

 

Fig no.4. Graphical representation of Distribution of workers by Male-Female in Cultivators of 

economic activity in 2001 & 2011 
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Table no.4 Distribution of workers by Male-Female in Agriculture Labours of economic activity in 

2001 & 2011 

Tehsil  2001  2011 

 Male % Female % Male % Female % 

Mahabaleshwar 5.5 18.8 6.82 14.14 

Wai 14.6 29.7 15.16 30.36 

Khandala  10.6 29.7 11.39 27.48 

Phaltan 21.4 39.9 23.89 40.78 

Man 16.7 31.6 21.29 34.10 

Khatav 17.2 32.6 19.98 35.36 

Koregaon 9.7 39.4 17.42 36.93 

Satara 8.5 25.4 7.6 20.86 

Jaoli 9.9 20.4 10.66 21.65 

Patan  11.1 25.8 15.88 36.23 

Karad  16.2 32.5 15.58 33.81 

 

 

Fig no.5. Graphical representation of Distribution of workers by Male-Female in Agriculture 

Labours of economic activity in 2001 & 2011 

Table no. 5 Distribution of workers by Male-Female in Household Industry Workers of economic 

activity in 2001 & 2011 

Tehsil 2001 2011 

 Male % Female % Male % Female % 

Mahabaleshwar 2.4 3.6 2.69 3.68 

Wai 2.8 3.6 2.3 2.54 

Khandala 3.3 3.2 2.97 3.08 

Phaltan 2.4 3.1 2.14 2.88 

Man 2.7 2 1.60 1.77 

Khatav 3.3 3.1 2.13 3.81 

Koregaon 2.7 2.4 2.59 4.15 

Satara 2.2 5.3 2.57 7.81 

Jaoli 2.6 2.5 2.61 3.65 

Patan 2.4 2.5 2.28 2.47 

Karad 2.4 3 2.48 4.75 
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Fig no.6. Graphical representation of Distribution of workers by Male-Female in Household 

Industry Workers of economic activity in 2001 & 2011 

Table no. 6 Distribution of workers by Male-Female in Household Industry Workers of economic 

activity in 2001 & 2011 

Tehsil  2001  2011 

 Male % Female % Male % Female % 

Mahabaleshwar 72.1 36.8 59.11 33.38 

Wai 40.1 11.7 41.312 18.42 

Khandala  44.4 11.5 43.49 17.61 

Phaltan 37.3 11.6 34.41 15.77 

Man 25.2 8.2 22.06 10.26 

Khatav 25 6.2 24.69 12.30 

Koregaon 28.4 7.5 31.44 17.53 

Satara 60.5 21.4 62.94 37.42 

Jaoli 31.4 7.1 34.28 12.66 

Patan  28.5 9.0 24.59 10.98 

Karad  40.3 12.1 44.80 25.69 

 

Fig no.7. Graphical representation of Distribution of workers by Male-Female in Household Industry 

Workers of economic activity in 2001 & 2011 
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3. Migration and Urbanization: 

Rural-to-urban migration has increased 

due to better employment and education 

opportunities in cities. This has led to rapid urban 

expansion, pressure on housing, sanitation, and 

public services. 

Table no. 7 Distribution of workers by Male-Female in migration and urbanization in 2001 & 

2011 

Tehsil  2001  2011 

 Male % Female % Male % Female % 

Mahabaleshwar 42 14.8 26.11 13.38 

Wai 20 5.7 21.31 9.42 

Khandala  24.3 5.5 25.49 8.61 

Phaltan 15.6 5.6 14.41 6.77 

Man 12.4 4.2 12.06 5.26 

Khatav 15 3.2 14.69 5.30 

Koregaon 13.3 5.5 15.44 9.53 

Satara 30.5 15.4 31.94 13.42 

Jaoli 14.4 3.1 16.28 6.66 

Patan  12.5 4.0 12.59 5.98 

Karad  19.3 6.1 21.80 12.69 

 

Fig no.8. Graphical representation of Distribution of workers by Male-Female in migration and 

urbanization in 2001 & 2011 

 

4. Resource Utilization: 

Regions with high population density 

showed increased demand for water, food, and 

energy. Unsustainable consumption patterns were 

observed where population growth was not 

matched with effective planning. 

Table no.8 Distribution of workers by Male-Female in Resource utilization in 2001 & 2011 

Tehsil 2001 2011 

  Male % Female % Male % Female % 

Mahabaleshwar 51 47 53 49 

Wai 50 54 48 52 

Khandala  51 55 49 53 

Phaltan 54 50 56 52 

Man 53 57 51 55 

Khatav 54 58 52 56 

Koregaon 55 59 53 57 
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Satara 56 60 54 58 

Jaoli 57 62 58 52 

Patan  59 68 52 58 

Karad  61 57 63 59 

 

Fig no.9. Graphical representation of Distribution of workers by Male-Female in Resource utilization 

in 2001 & 2011 

 

Discussion: 

The findings highlight that population 

dynamics strongly influence human integration 

and sustainability. Rapid population growth 

without adequate social and economic integration 

leads to unemployment, poverty, and 

environmental degradation (Bala et al., 2020). 

The demographic transition theory explains this 

shift, where declining mortality precedes fertility 

reduction, resulting in temporary population 

explosion. Human integration through education, 

healthcare, and skill development can transform 

population growth into an economic advantage 

(Sairmaly et al., 2023). Countries that invest in 

human capital demonstrate better integration and 

sustainable resource use. Migration plays a dual 

role by providing labour to urban economies 

while creating stress on infrastructure. 

The study underscores the importance of 

population control measures, inclusive 

development policies, and sustainable resource 

management to balance population dynamics and 

human integration. 

 

 

Conclusion: 

Population dynamics and human 

integration are interdependent processes that 

determine the socio-economic and environmental 

future of societies. Effective integration of 

growing populations through education, 

employment, and healthcare can promote 

sustainable development. Policymakers must 

adopt integrated population management 

strategies to ensure balanced growth, social 

stability, and conservation of natural resources. 
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