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CHAPTER ONE TC "CHAPTER ONE" \f C \l "1" 
INTRODUCTION TC "INTRODUCTION" \f C \l "1" 
1.1 Overview TC "1.1 Overview" \f C \l "1" 
This chapter is designed to provide the background of the study, state the research problem, outline the study's objectives, present the hypothesis, and explain the significance of the study, as well as its organization.
1.2 Background Information of the Study TC "1.2 Background Information of the Study" \f C \l "1" 
Population growth is one of the major subjects in the world that is closely related to living conditions, influenced by the effects of fertility rates, mortality rates, and migration of people from one geographic region to another (Foflonker, 2024). In 2019 revision of the World Population Prospects (WPP), the United Nations projected that the world's population would grow from 7.7 billion in 2019 to reach 8.5 billion in 2030, 9.7 billion in 2050, and 10.9 billion in 2100. Population projections, like any forecast, incorporate assumptions about the future that are subject to some uncertainty. This brief describes the degree and sources of uncertainty associated with improved living standards in relation to the United Nations' global population projections for 2100 (UN, 2019).
The concern about population growth can be traced back to the 18th century, to Reverend Thomas Malthus's Essay on the Principle of Population, where he explores the relationship between population growth and the supply of subsistence means over time. Malthus discusses what he calls checks to control population growth, which include both preventive checks and positive checks. The former encompasses all moral or legislative restraints, such as individual choices to abstain and delay marriage until financial conditions are stable and supportive, as well as government policies aimed at controlling population growth. The positive checks, on the other hand, comprise the natural consequences of a food supply shortage and poor living conditions, including war, starvation, and diseases – a condition termed the Malthusian Catastrophe. According to Malthus, both preventive and positive checks tend to create a balance between the two growth rates by reducing the rate of population growth up to the point where it matches the rate of subsistence growth.
Karl Marx critiques Malthus's theory by arguing that poverty and famine are not solely caused by population growth. Marx holds that, in a world of capitalism, declining living conditions are contributed to by the unequal distribution of wealth and a lack of jobs, not overpopulation. Marx's theory is supported by other economists, including J.S. Mill and J.M. Keynes, who argue that the widespread poverty and miseries of the working population are not due to the laws of nature, but rather to the misconceived organization of society. Starvation was caused by the unequal distribution of wealth and the accumulation of wealth by capitalists.
A Danish Economist, Esther Boserup, also criticizes Malthus's theory by arguing that food supply does not drive population, but rather the other way around. In Boserup's famous theory of agricultural intensification, she posits that population change drives the intensity of agricultural production, leading to innovation in the more productive use of resources. She explains the five stages of agriculture – forest fallow, bush fallow, short fallow, annual cropping, and multiple cropping – and reasons that as population growth increases, so do the new ideas for developing advanced agricultural tools, leading to increased productivity.
According to Bongaarts (2009), if living conditions are improved, the supply of means to sustain it will also be enhanced, leading to higher population expansion. Since the 18th century, there has been considerable discussion on the connection between population growth and economic development, which significantly impacts living conditions. This suggests that population pressure is likely to intensify and expand.
According to Retro Report (2019), the theory of the Population Bomb by Ehrlich projected that in the 1970s and 1980s, there would be hundreds of millions starving to death despite crash programs to control the population growth rate. This is justified by the fact that the pressure of population growth exerts on the available environment and the earth's capacity to cater to the survival requirements of the human race. 
In the mid-20th century, authors emphasized the potential harm that prolonged rapid population growth could cause (Ehrlich, 2008). The two key issues have dominated the discussion. First, how does human development and welfare affect population expansion, and second, how do the shifting economic conditions lead to population change? (Birdsall and Sinding, 2001; Kelley, 2001).
The African continent is escalating so rapidly that, by the middle of 20th century, it will consist of a total of one billion children. By 2050, two in every five children are expected to be born in Africa, while the urban population is projected to triple to 1.34 billion. This is going to indicate a unique contest; however, youth have the prospect to change Africa. Thus, there should be implemented a good practical measure to ensure needs are met in the growing population (WEF, 2020).
The Royal Society's (2012) analysis of discussions reveals a connection between changes in living conditions and population expansion. There are various possibilities and obstacles in the process of population expansion. According to Bloom and Canning (2001), it is essential to assess the economic implications of population growth, considering the response effects of tighter resource scarcity. Second, these discussions have disregarded the impact of population dynamics and shifting age structures (African Development Bank and UNFPA, 2005). The Cruz. Ahmed (2016) also proposed that the implications of living conditions are associated with changes in population age structures, which determine the trajectories of improvement in numerous countries and convey prospects and challenges. Due to the various economic effects of how each age group in a society behaves, the shifting age distribution is as significant as population growth (UNFPA, 2012).  
The Tanzanian population is growing at a high rate. By 2020, the country's population is forecasted to be 62,774,619, which is expected to grow to exceed 100,000,000 by 2038 at the current rate of 2.98%. The country has a higher birth rate of 4.8 births per woman and a high birth rate of 36.2 births per 1,000 people. This means that a rapidly increasing population in Tanzania increases the level of paucity and income disparity (WPR, 2024). 
The upper-middle and high-income economies have been concerned with the aging and rapid growth of population, which is set to continue in the poorest countries over the coming decades, as living conditions are expected to improve over time. Similarly, these countries will experience continuous escalations in the working-age segments of their population, and these alterations are likely to enhance growth and reduce poverty. A one percentage point increase in the working-age population share is associated with a rise in GDP per capita of more than one percentage point, with correspondingly significant effects on reserves and poverty reduction. Therefore, any investigation of the connections between economic development and human progress should consider the consequences of shifting age structures.
Despite the discussions, most developing countries, mainly those in sub-Saharan Africa, including Tanzania, continue to struggle to meet the requirements of their constantly expanding populations despite enormous gaps between the rich and the poor, high levels of food insecurities, weather-related disasters, and water shortages, which as a result worsen the welfare of the people (Zuberi and Thomas, 2012). Additionally, the welfare of many people is compromised by their vulnerability to food insecurity, water scarcity, and weather-related disasters. Tanzania's GDP increased from 1.6% in 1992 to 7% in 2007, a relatively high rate of economic growth; however, there has been little change in terms of the population's well-being (URT, 2011). The country's 2010 MDG report also showed a poor rate of poverty reduction and an unequal distribution of wealth.
Agwanda and Amani (2014) warn that if the government commits to formulate and establish proper policies and programs the high rate of population growth will bring about the "Demographic Bonus" which will produce a bulky quality sordid of human means, unwavering population with strong growth and employment and extraordinary saving and investment rates like what was experienced in South Korea and other Asian Tigers.
Population expansion is becoming progressively varied across economies. Many emerging countries, particularly those in Sub-Saharan Africa and South Asia, are expected to experience sustained growth in their share of the working-age population for several decades. However, this segment is anticipated to decline in high-income countries and many middle-income countries (World Bank, 2015). In countries where subsidized pensions are essential, pension assets have increased significantly (Saez and Zucman, 2016). This positive consequence on savings, allied with aging, might lead to capital extraction. The empirical literature typically supports this paper's findings that an increase in the share of the working-age population, occurring in parallel with a decline in the share of the child population, is beneficial for reserves.
The existing local and national living conditions have deepened for the existing population, necessitating profound scientific research, considering the multifaceted global aspects of contemporary society's growth. Different authors have identified and characterized various processes of population growth, namely birth rate, death rate, and migration. It is anticipated that by the 2030s, the numbers and growth rates of the world population will reach the objective of progress. These undercurrents over the next two decades will lead to a change in the way growth rates are reduced, resulting in ongoing stabilization and ultimately moderating the world population size. 
Throughout the 21st century, the conservation of the growing rates of international and domestic relocation could be observed, the mounting of international relocation flows from the South to the North and from the East to the West, the rise in migration of rural population to cities, as well as urbanization and activation of the conurbations improvement. The permanent alteration will occur in the age, religious-cultural, and socio-economic structure of the population. This study, therefore, aimed to explore the effects and measures of living conditions on population growth in Tanzania. 
1.3 Statement of the Research Problem TC "1.3 Statement of the Research Problem" \f C \l "1" 
Tanzania has enacted various development plans, such as the Tanzania Development Vision 2025, aimed at achieving higher living standards for its citizens (URT, 2021). Despite these ambitions, a critical challenge persists: the nation's rapid population growth is outpacing improvements in socioeconomic welfare, creating a cycle of pressure on the economy and the labor market.
Quantitatively, this disconnect is unambiguous. The population is projected to exceed 100 million by 2038, growing at a rate of 2.98% annually (WPR, 2024). This growth injects between 650,000 and 750,000 new entrants into the labor market each year, yet the economy has struggled to absorb them, with 2.3 million people remaining unemployed (Agwanda & Amani, 2014). Consequently, while the GDP has experienced periods of growth, its translation into individual welfare is weak. The GDP per capita remains low at approximately USD 1,200 (current USD), and poverty rates have proven resilient, increasing from 26.2% in 2019 to 27% in 2021 according to the World Bank (2023). This is further compounded by a high fertility rate of 4.8 births per woman (WPR, 2024), which sustains the population momentum.
Therefore, a critical investigation is needed to understand how key indicators of living conditions, specifically GDP per capita, purchasing power parity, and employment; directly influence this relentless population growth. The central problem this study addresses is the ambiguous quantitative relationship between living standards and demographic expansion in Tanzania for the period 1993–2023. Without clarifying this relationship, policy interventions risk being misdirected, potentially failing to harness the potential demographic dividend and instead exacerbating poverty and unemployment.
1.4 Research Objectives
1.4.1 General Objective TC "1.4.1 General Objective" \f C \l "1" 
The overall objective of this study is to examine the effects of the living conditions on population growth in Tanzania.
1.4.2 Specific Objectives TC "1.4.2 Specific Objectives" \f C \l "1" 
i. To determine the effect of GDP per capita on Tanzania’s population growth between 1993 and 2023.

ii. To examine how employment growth influences population growth over the same period.

iii. To assess the impact of purchasing-power parity on population growth in Tanzania.
1.4.3 Research Hypotheses TC "1.4.3 Research Hypotheses" \f C \l "1" 
By drawing on the theoretical tension between Malthusian preventive checks, Boserup’s population-driven innovation, and Becker’s opportunity-cost model, the study tests the following competing hypotheses:
H01: GDP per capita does not affect population growth in Tanzania.

H01a:  Higher GDP per capita reduces population growth (Malthusian preventive-check).

H02: Employment growth does not affect population growth.

H02a: Higher employment growth increases population growth (Boserup demand-for-labour)
H02b: Higher employment growth decreases population growth (Becker opportunity-cost).

H03: Purchasing-power parity does not affect population growth.
H03a:  Higher PPP increases population growth (income-effect).

H03b:  Higher PPP decreases population growth (price-of-children effect).
1.5 The Significance of the Study TC "1.5 The Significance of the Study" \f C \l "1" 
The findings of this study are expected to serve as a valuable resource for various development stakeholders nationwide. To policymakers, the study findings will inform the review and development of policies, strategies, and plans that positively impact living conditions and leverage the growing population to develop and strengthen Tanzania's human capital. To practitioners, the study is expected to enhance advocacy and support for population growth concerns, aiming to inform donors and the government on improving employment and living conditions. For Researchers and academics, the study's findings will serve as a benchmark, providing a foundation and guiding further research in this area. The study's findings would also create awareness in the community by providing information on the current effects of living conditions in Tanzania. This would help the community understand the impact of living conditions on population growth and develop effective strategies for family planning. Therefore, the study's findings are expected to help policymakers, planners, government institutions, non-governmental organizations, and the entire Tanzanian community collaborate to improve the living conditions of the population in accordance with its growth.
1.6 Research Delimitation TC "1.6 Research Delimitation" \f C \l "1" 
This study is delimited to examining the effects of living conditions on population growth in Tanzania from 1993 to 2023, focusing specifically on three key indicators: GDP per capita, purchasing power parity (PPP), and employment growth. The research does not account for other potential determinants of population growth, such as education levels, healthcare access, family planning policies, migration trends, or cultural factors. Additionally, the analysis is confined to secondary time-series data sourced from the World Bank and IMF, excluding qualitative insights or regional disaggregation within Tanzania. Thus, the non-economic living-condition dimensions (education, health, housing) are excluded, owing to absence of consistent 30-year series.
1.7 The Organization of the Study TC "1.7 The Organization of the Study" \f C \l "1" 
The dissertation is organized into six chapters. Chapter One covers the background information and presents the research problem, primary objective, specific objectives, related research hypothesis, and the research hypothesis. It concludes by illustrating the significance of the study. Chapter Two presents conceptual definitions, a theoretical literature review, and an empirical literature review, identifying a research gap and thereby establishing the conceptual framework of the study. Chapter Three outlines the research methodology, encompassing the research design, study area, target population, data acquisition methods and instruments, data analysis techniques, as well as the study's limitations and ethical considerations. Chapter four represents data analysis and presentation of the findings. Chapter five presents the discussion of the major findings of the study. The dissertation concludes with Chapter Six, which presents a summary, conclusion, and recommendations for further research.
CHAPTER TWO TC "CHAPTER TWO" \f C \l "1" 
LITERATURE REVIEW TC "LITERATURE REVIEW" \f C \l "1" 
2.1 Introduction TC "2.1 Introduction" \f C \l "1" 
This chapter explores various relevant literature reviews for the study. It consists of definitions of key terms, a theoretical review, an empirical review, a literature gap analysis, and a conceptual framework.
2.2 Definition of Key Terms TC "2.2 Definition of Key Terms" \f C \l "1" 
2.2.1 Living Conditions TC "2.2.1 Living Conditions" \f C \l "1" 
Living conditions are the situations or factors affecting the way in which people live, predominantly with respect to their well-being. The term' living conditions' is closely allied to that of 'quality of life' (Eurofound, 2023).
2.2.2 Gross Domestic Product TC "2.2.2 Gross Domestic Product" \f C \l "1" 
Gross domestic product (GDP) is a fiscal measure of the market value of all finished goods produced by nations over a specified period (Dawson, 2006). According to an IMF report, "GDP represents the financial worth of final goods and services yielded in a country in a specific period (say, a quarter or a year) and purchased by the final user (Coyle, 2014).
2.2.3 Employment TC "2.2.3 Employment" \f C \l "1" 
Employment is a partnership between two people that governs the delivery of remunerated labor services. In most cases, a contract with the employer, which may be a company, a non-profit organization, a cooperative, or any other entity, is relied upon. The employer pays the worker in exchange for performing the work assigned to them (Dakin & Armstrong, 1989; Acocella, 2007).
2.2.4 GDP Per Capita TC "2.2.4 GDP Per Capita" \f C \l "1" 
GDP per capita is obtained by dividing the total gross worth produced by all producers who are occupants of the economy by the mid-year population, plus any unconsidered product taxes (fewer subsidies) when valuing output. GDP data in local currency at constant prices are used to calculate growth (Dawson, 2006).
2.2.5 Population Growth TC "2.2.5 Population Growth" \f C \l "1" 
Population growth refers to an increase in the size of a population or a group of people. According to estimates, the world population is expected to reach 8.6 billion by mid-2030, 9.8 billion by mid-2050, and 11.2 billion by mid-2100, as projected by the UN. However, some researchers outside the UN have developed human population models that gradually take into account additional undesirable factors influencing population growth; in such a scenario, the population could peak before 2100. (McKeown, 1976).
2.2.6 Purchasing Power Parity TC "2.2.6 Purchasing Power Parity" \f C \l "1" 
Purchasing power parity (PPP) is the computation of values in different nations that relates the entire purchasing power of their corresponding currencies and to some extent, the standard of living of their citizens using the prices of particular goods (Krugman, 2009). The purchasing power parity generates an inflation rate by dividing the price of a hamper of products at one locality by the price of a hamper of goods at a second locality. Due to charges and other transaction costs, the PPP inflation and exchange rate may differ from the market exchange rate. The PPP indicator can be used to compare economies based on their GDP, labor productivity, and actual consumer expenditure (Cassel, 1918).
2.2.7 Risk-Management Practice (RMP) TC "2.2.7 Risk-Management Practice (RMP)" \f C \l "1"  
Risk-management practice is defined here as the systematic identification, assessment, prioritisation, and mitigation of socio-economic threats that can derail the delivery of adequate living conditions to a rapidly growing population (ISO 31000:2018; AU-NEPAD, 2021). In Tanzania’s setting, RMP extends beyond private-sector financial risk and may also cover aspects such as service-delivery risk, fiscal-risk exposure, labour-market risk, environmental-risk cascades, as well as Governance and regulatory risk.
Following the African Union’s Agenda 2063 monitoring framework, an effective RMP cycle in this study comprises four iterative steps: risk scanning, risk quantification, risk treatment, and risk communication & learning.

Thus, RMP is treated as a living-conditions governance instrument whose quality directly influences whether rising GDP per capita translates into slower population growth via the “opportunity-cost-of-children” channel (Das Gupta et al., 2019). Failure to institutionalise RMP is hypothesised to perpetuate the observed pattern in Tanzania: high volatility in PP parity and employment, weak fertility transition, and persistent poverty despite aggregate growth.
2.3 Theoretical Review TC "2.3 Theoretical Review" \f C \l "1" 
2.3.1 A Theory-Based Living Standards Index TC "2.3.1 A Theory-Based Living Standards Index" \f C \l "1" 
This theory posits that living standards indices are based on asset ownership, incorporating asset prices that are increasingly used to measure poverty in developing countries. The theory-weighted items relied on marginal utilities, estimated using a structural model of household favorites, and employed the theory-weighted method. The findings indicated that weights, household ranking, and poverty outlines are relevant to the edifice method, suggesting that a theory-based method offers some benefits over commonly used statistical methods.
In this theory, living standards comprise housing features (e.g., electricity availability) and possession of durable goods (e.g., televisions). The theory generated a new living standard index, known as the utility-based living standards (ULS) index. In contrast to prevailing methods, the theory unifies data on prices, arguing that prices are precarious bits of information that can be gathered at a relatively slight marginal cost. Using prices, the theory models demand for sturdy goods using a simple utility function, where each good delivers a distinct jump in utility when possessed. The model is projected using cross-sectional data, suggesting that a robust resale market is thriving and that perceived living standards are optimal solutions to a static utility maximization problem. (Diana K, 2017).
2.3.2 Malthusian Theory of Population Growth TC "2.3.2 Malthusian Theory of Population Growth" \f C \l "1" 
The Malthusian theory of population growth is based on the argument that the rate of population growth tends to increase exponentially over time, while the earth's capacity to sustain it grows arithmetically over time. The theory continues to hold that if this difference in the rates of growth of the two mentioned points (population and means of subsistence) over some time is not counterbalanced by what he calls preventive checks, it will automatically be corrected by what he refers to as positive checks, while nations experience what he terms as Malthusian Catastrophe (Intelligent Economist, 2022).
The biggest concern associated with the Malthusian perception is the shortage of resources the human race requires for survival, resulting from conflicts between its forces of demand and supply brought about by the imbalance between the two growth rates, which is true on one side. This concern was not adequate, as the nation would experience different phases of population transition over the years due to various effects of factors such as technological changes, industrial development, improvements in healthcare services, and migration into and out of the areas. Additionally, a graphical representation was borrowed from the book by Andrew Jackson Jr. on Demographic Transition, where he simplifies the exploration of the model. Jackson describes the population transition of a nation as a series of major phases whose duration depends on the timing and the pace of changes in fertility and mortality (Tisdell, 2015). 
The graph below illustrates Malthus's perception of the relationship between population growth and subsistence means, as well as the Malthusian Catastrophe.
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Figure 2. 1: 
The Malthusian Perception of the Relationship between Population growth and subsistence means and the Malthusian Catastrophe TC "Figure 2. 1: 
The Malthusian Perception of the Relationship between Population growth and subsistence means and the Malthusian Catastrophe" \f F \l "1" 
Source: Galor (2005)
From the above figure, Stage one is characterized by very high rates of birth and death (almost similar rates), which was experienced by most countries in the world before the 18th Century due to low levels of education, poor technology, and inadequate health services. Stage two of the population transition model indicates that most LEDCs and some MEDCs fall under this category, characterized by very high birth rates and relatively high death rates, primarily due to improvements in healthcare, education services, and technology, among other factors. However, the death rate at this stage is lower than the birth rate in the same stage and the death rate in the first stage (Galor, 2005).
2.3.3 Rationale for Theoretical Diversity TC "2.3.3 Rationale for Theoretical Diversity" \f C \l "1" 
This study does not treat the Living Standards Index (LSI) and the Malthusian framework as competing explanations; rather, they are complementary layers that capture the dual polarity of the Tanzanian case while exploring the relationship between them.
From the demand side, the LSI provides the micro-welfare measures (asset ownership, electricity, durable goods) that determine the opportunity cost of childbearing at the household level. From the supply side, however, the Malthusian theory provides the macro-demographic checkpoint, that is, positive and preventive checks, which can override or amplify the welfare effect when GDP per capita growth is weak or volatile.
Our 30-year series (1993-2023) exhibits episodes where both mechanisms operate simultaneously: GDP per capita surges (2004-2008), lowered fertility only modestly because preventive checks (family planning access, female schooling) were weak, validating Malthus's emphasis on institutional filters. Conversely, during the 2015-16 drought shock, positive checks (food-price spike) temporarily raised infant mortality despite stable asset indices, an outcome that LSI alone cannot explain. Hence, the need to integrate both theories, as they operate as complements and not substitutes.

2.4 Empirical Review TC "2.4 Empirical Review" \f C \l "1" 
The review of the literature is grounded on a review of local studies in Tanzania, in Africa, and the world. 
2.4.1 Empirical Studies in Tanzania TC "2.4.1 Empirical Studies in Tanzania" \f C \l "1" 
According to PHC (2010), Tanzania has a higher population growth rate, which poses a challenge to employment demand. The country's population growth rate increased annually by 3.3%, which was considered very high, and was a key determinant of unemployment. The working population of Tanzania consisted of individuals aged 14-64 years, with a composition of 53% male and 47% female. When the population increases, existing job opportunities tend to decrease. Thus, jobs need to be secured to match the growing labor force, as the available jobs do not keep pace with the increasing population. This weight on housing, urban, and allied services puts pressure on the provision of water, leads to increased landlessness, and results in deterioration of means and the environment.
In Tanzania, the population growth rate has dropped from 3.3% to 2.7% between 1967 and 2012, respectively. Tanzania Mainland illustrates a drop from 3.2% to 2.7% between 1967 and 2012, respectively. Tanzania's Zanzibar exemplifies an unusual form of growth. The growth rate increased from 2.7% in 1967 to 3.1% in 2002, then dropped to 2.8% in 2012.
Between 1990 and 2020, Ali et al. (2021) examined the relationship between population growth and unemployment in Zanzibar. The normality of the variables employed was investigated using descriptive analysis, and the findings were estimated using VECM. The long-term results showed that population growth contributed favorably to a 5.2 percent increase in unemployment; however, unemployment was decreased by 0.3 and 0.7 percent, respectively, by GDP per capita and inflation.
The growth of population, inflation, and per capita GDP is thought to have beneficial effects on reducing Zanzibar's unemployment problem in the near term by 0.55%, 0.01%, and 0.22%, respectively. The results also support the existence of a single-direction Granger causal relationship linking population increase and unemployment. The study concludes that one of the factors contributing to Zanzibar's rising unemployment rate is population expansion. Based on the study findings, it is recommended that the government place a strong emphasis on family planning and human capital development, as this will lead to healthier and more skilled workers who can compete effectively in the labor market and secure employment more easily.
Kyara (2022) suggested that an escalation in real GDP is anticipated to have a positive effect on per capita final consumption expenditure. The study utilized annual time series data on real GDP, per capita consumption spending, GNI index, and unemployment from 1991 to 2020 to investigate the relationship between growth and poverty in Tanzania, examining causality among the variables and long-run asymmetry between per capita consumption expenditure and economic growth. The study employed Granger causality and the Wild test, respectively. The results support the existence of both long- and short-run asymmetric conduct in economic growth. Moreover, in the short run, the Granger causality test supported the response hypothesis between economic growth and expenditure, as well as the unidirectional hypothesis from income disparity and unemployment to expenditure. Whereby, in the long run, unidirectional causality was perceived from income disbursement to both economic growth and unemployment. 
Kahyarara (2019) examined Tanzania's population growth and its impact on employment and labor productivity. Macro data were utilized in the study to analyze how population expansion affects productivity across the entire economy. It specifically examined how an altered population size influences productivity through higher labor participation. The analysis predicted that a rise in population size would result in a demographic shift, characterized by a larger workforce and increased productivity per worker, as labor-intensive technology predominates in the key economic sectors of rural agriculture and urban casual and amenity industries.
Rendering to time series data from the censuses of 1967 (12.3 million people), 1978 (17.5 million people), 1988 (23 million people), 2002 (34.4 million people), and 2012, the study predicts a Cobb-Douglas production function (44.9 million people). When other fabrication inputs, such as capital, intermediate inputs, raw materials, and others, are taken into account, the findings reveal a positive relationship between population size and labor productivity. Early in the 1970s, the projected difference in underlying productivity was 30 percent larger than it is today, and it peaked in the middle of the decade at a 45 percent higher level than what we see today. According to the study's findings, the higher output provides evidence of the beneficial effects of population growth on the economy. The study argued that when starting new businesses, it is essential to consider labor-intensive production methods.
Muzinni and Lindeboom (2008) found that population growth in urban areas of Tanzania is comparatively more advantageous than in rural areas in terms of their access to clean water, electricity supply, and improved infrastructure, and this reflects a favorable environment to such areas in support of employment, trade, investment, as well as production and exchange. The proportion of children aged 7 to 13 attending primary education has increased over the past 30 years, from 57% to more than 90% (Poverty Trend from 1991 to 2020), indicating positive growth in the nation's literacy curve. The population working age (15-64 years) as a percentage of the total population is 66.3% for the Dar es Salaam region (Population Distribution by Age and Sex Report, 2012).
The effect of various government and non-state actor interventions on population growth, poverty reduction/improvement of living standards in Tanzania carries ambiguities in its interpretation because there are several ways of looking at poverty, making it hard to conclude. In an assessment of the economic situation of Tanzania across five political regimes, the nation's basic poverty and food poverty were seen to improve from 39% and 22% to 25.7% and 8% respectively by the year 2020 (Poverty Trend – extract from NBS) while lived poverty between 2002 and 2015 is reported to increase despite increased GNI from 310 to 920 US Dollars within the same period (Pelizzo et al., 2018).
2.4.2 Empirical Studies Around Africa TC "2.4.2 Empirical Studies Around Africa" \f C \l "1" 
Cambridge University (2017) examined the triple challenge of population growth, employment, and livelihoods in sub-Saharan Africa. He projected that the total population would rise by 118%, with a larger escalation of 156% in the working-age group, over the following 35 years. Countries face a triple challenge to cope with population growth and the gradual shift in age structure. Agricultural productivity must improve the situation to be worthy, although climate alteration remains a menace. Thus, Industrialized jobs had to be generated on a far larger scale than before, and entrepreneurship had to be encouraged to evolve into larger businesses through a growing proportion of family enterprises.
The consequences of remittances, population growth, GDP, and investments on unemployment in Indonesia were examined by Heliati (2019). Using an econometric methodology and Stata software, the study employed Ordinary Least Squares (OLS) analysis on annual time series data spanning 33 years, from 1984 to 2016. As study factors, remittance, GDP, investment, and population growth were all taken into consideration. The data was obtained from the World Bank website, which featured numerous data indicators from various countries. According to the study findings, economic growth, population growth, and remittances all have a considerable beneficial consequence on unemployment. The unemployment rate is significantly impacted negatively by investment. Ultimately, there is no partial solution to the unemployment issue, so it is essential to support one another's potential solutions.
Musa et al. (2019) examined the dynamic impact of population growth in Nigeria on unemployment rates. The study's dependent variables were population and income per capita. The relationship between population growth and the unemployment rate was examined using a dynamic ordinary least squares (DOLS) model. A Johansen cointegration test was employed to investigate the long-run equilibrium connection between the variables, and the Augmented Dickey-Fuller unit root test was used to determine stationarity. Time-series data covering 48 years, specifically from 1970 to 2018 were used. The variable for the study was sourced from the CBN statistical bulletin and a World Bank indicator. The empirical analysis revealed that the variable exhibited a long-run equilibrium relationship and was stationary at I(0) and I(1). Additionally, unemployment was found to be positively correlated with population growth and negatively correlated with per capita income. Hence, the study suggested population management to ensure a match with available resources.
Rabiu et al. (2019) explored the effect of population growth on unemployment in Nigeria. The Johansen-Juselius test was employed to determine whether there was cointegration among the variables. Furthermore, the study examined unit root issues using the ADF, PP, and KPSS tests. Dynamic Ordinary Least Squares (DOLS) estimation models were employed, utilizing the population, the producer price index, the exchange rate, and foreign direct investment as variables. With annual time series data spanning the years 1991 to 2017, the study found that the ADF and PP test results for all variables were initially stationary, except for CPI, which was stationary at the level. In addition, the KPSS units' root test findings demonstrated that all variables are stationary at the level. The study concluded that the two critical factors that positively impacted unemployment were population and exchange rate. Over time, unemployment decreases, while the price index, per capita GDP, and foreign direct investment are negatively correlated.
Sagal (2021) examined the impact of Somalia's population growth on unemployment. This study aims to investigate the impact of Somalia's population growth on unemployment. Time-series data from 1990 to 2019 were used in the study. The World Bank and SESRIC data extract. ADF and PP tests were used in the Unit Root test to examine the variable's stationarity. The long-run and short-run cointegrations of the variables were determined using ARDL bounds tests in the study. According to the study's empirical results, the variables exhibit long-run cointegration. It demonstrated the long-term cointegration of unemployment with population growth, GDP, inflation, and foreign direct investment.
The analysis revealed that all variables have a significant impact on unemployment in both the long and short run. While certain factors, such as population increase and foreign direct investment, have beneficial effects, others have negative ones, like unemployment. Using the CUSUM test and CUSUM-square, the study demonstrated that the model was structurally stable within 5% of the critical boundaries and that there are no other diagnostic issues with the model. However, to improve law and order, prevent corruption, and encourage domestic and foreign investment, the government and policymakers must restrain population growth and utilize resources productively. This will help to lower unemployment in Somalia.
The consequences of an aging population on unemployment and business activity in Slovenia were examined by Akanni and Epar in 2015. Multiple regression analysis was employed in the study to analyze cross-sectional data for Slovenian municipalities. Regression analysis was used to appraise the model parameters. The replicas were selected to best fit the data, based on the models' standard errors and adjusted determination coefficients. Two different kinds of statistical tests were used in regression analysis: t-tests and F-tests. To mitigate their influence on the explanatory power of the demographic components, some control variables were introduced. To examine the relationship between variables that determine population age structure and variables that describe labor market situations in Slovenia, bivariate, multivariate, and log-linear regression models were employed.
This study utilizes secondary information collected in 2009 from 210 municipalities by the Statistical Office of the Republic of Slovenia and the Employment Service of Slovenia. The findings show that the impact of demographic variables on the officially recorded unemployment rate remains unchanged, and statistical significance is still preserved. Additionally, in line with earlier studies, the findings of the regression analysis indicated that the presence of more businesses in a municipality was associated with lower recorded unemployment rates. The study concludes that population aging results in poorer economic welfare due to inadequate addressing of the issue. This further emphasizes the importance of having a sound demographic and social policy when determining labor market policy.
The consequences of population growth on unemployment in Nigeria were studied by Gideon (2017). Studying the vigorous affiliation between population growth and unemployment in Nigeria was the primary goal of the research. The study utilized secondary data provided by Trading Economics, the World Bank, and the National Bureau of Statistics. The study employed multiple regression analysis to examine the relationship between population size and unemployment rates. According to this survey, unemployment has increased significantly over time, reaching 25.1% in 2014, with youth unemployment remaining at around 50%. Following a simple regression analysis, significant findings were obtained, suggesting that population growth is a contributing factor to the rise in unemployment in Nigeria and that this trend is likely to continue.
Therefore, population expansion leads to employment challenges and a decline in purchasing power parity as GDP per capita decreases. The leading causes of population growth include an escalation in birth rates, socio-cultural beliefs, and improvements in welfare and healthcare infrastructure. It is crucial to remember that while the positive benefits for the people cannot be ignored, the negative repercussions far outweigh the favorable ones. When the population is high, the nation frequently exceeds its carrying capacity, indicating that the government is unable to adequately meet the needs of the large population in terms of resources and employment opportunities.
2.4.3 Empirical Studies Around the Rest of the World TC "2.4.3 Empirical Studies Around the Rest of the World" \f C \l "1" 
Riad, Prahallad, and Mollah (2016) examined the relationships between per capita GDP and population growth using international data. The study analyzed secondary data from 182 countries gathered by the World Bank (2014). The Ordinary Least Squares method was employed to analyze the collected data. The study illustrates that GDP per capita harms population development, indicating that an increase in GDP per capita hinders the country's population growth. The paper suggests that additional variables should be studied, including living standards, education levels, healthcare expenditures, and other environmental and socio-economic factors that can also impact population progress, using other significant methods.
Nli, CZhu (1991) conducted a study on rural population growth and living conditions. The study recognized the problem of the effect of population growth on food security by emerging widespread grounds, doctrines, and approaches for measuring standards or conditions for progress. The technique used the 1989 data for Nanzheng County, China. Background information was provided regarding a public tryout conducted in 1985 and implemented in 1986 by the Family Planning (FP) Department of Nanzheng County, Shaanxi Province, in Hongmiao District, which examined various conditions for bearing a second child. The restriction on bearing a second child was seriously implemented to control population growth and improve the living conditions of the current population.  
Han and Lee (2020) conducted a study on the changes in population, human capital, and economic growth in Korea. The study developed a measure of human capital using micro datasets on labor alignment, including age, gender, education, and wage rate. It analyzed its role in economic growth for the Korean economy. The study revealed that over the preceding three decades, human capital increased progressively by around 1% per year, contradicting a consistently decreasing trend in total work hours. This progress was attributed to the increase in better-educated baby boomers. A progressive enlightenment workout suggests that human capital contributes significantly to economic growth, accounting for 0.5% points of annual GDP growth over the past. Human capital was expected to remain a primary factor in progress over the next two decades, as educational achievement continued to increase. The escalation of the rate of employment of ageing or female employees condenses the collective human capital growth while escalating the available work. The adoption of policies to enhance the human capital of low-productivity employees was considered beneficial in supporting aggregate human capital and economic growth.
According to Sardak and Sukhoteplyi (2013), world population growth improved the living standards. It increased the heft of the "middle class," which refers to people with earnings between $10 and $100 per day, influenced by socio-economic changes (Future State, 2030). This was clarified, on the one hand, by technological improvements and, on the other hand, by urbanization. Hence, the development of new technologies, labor intellectualization, and an escalation in education and qualifications advance the level of workers' earnings. Likewise, the annual increase in the population of cities, huge ones, at a rate of around 100 million people, and the migration of specialists with a high income to urban centers from the global "middle class" were notable.
Paes de Barros et al. (2015) found that population growth has led to a gradual reduction in poverty in Brazil, corresponding to an additional 0.4 to 0.5 % points in annual growth of income per capita. They projected a direct impact of the demographic shift on paucity, with a reduction of nearly 15% in the conforming effect of fiscal progress. Furthermore, using a blend of a global reckonable broad equilibrium model and micro-imitation tools. Ahmed et al. (2016) found that the rise in the working-age population, primarily due to improvements in education, can play a significant role in reducing the poverty rate in Sub-Saharan Africa.
Sergii et al. (2017) conducted a study on current trends in global population progress in relation to living conditions. The study acknowledged changing patterns in global population growth, from slow growth before the 18th Century to a non-linear, exponential increase in the 21st century. The authors concluded that a population increase of almost three times in the past 65 years, with world population growth reaching the annual average rate of the world population growth rising at a decreasing rate from 1.2% to 1.6% between 1990 and 2015, following improved living conditions, technology, revolutions in agriculture, trade and exchange, and advancement in medicine.
Zhang and Geng (2020) conducted a methodical study on the degree of association among the population aging index, GDP per capita, per capita health spending, and life expectancy in China, with a focus on the current aging population. The study employed the network model associated with Diebold and Yilmaz (2014) for data analysis. Then, the findings from China were related to the United States. Several new results were recognized, as follows: (1) for China and the United States, fiscal progression could endorse the increase of health spending, and improved life anticipation may lead to the rise in the aging population; (2) The age edifice of the populace of China has already steered to some restraints on fiscal progression, whereas the age edifice of the populace of the United States had a weak effect on its fiscal progression; and (3) the aging populace edifice for China has a net effect on per capita health spending, while no such net maneuvering effect was found in the United States. These results supported the notion that policy collaborations should be strengthened in the fiscal, social, and health arenas to enhance both the quality of life for the aging population and viable economic growth.
2.5 Research Gap TC "2.5 Research Gap" \f C \l "1" 
a) Theoretical Mismatch

Classical income-fertility models assume a smooth, stable transmission from higher GDP per capita to lower fertility. Tanzania’s recent experience, however, has been punctuated by large external shocks such as volatile mineral prices, COVID-19 trade disruptions and episodic droughts; that repeatedly reset purchasing-power parity and employment. These shocks potentially neutralise the standard Becker-Malthus “opportunity-cost” channel, yet no study has tested whether the long-run fertility response remains intact after such perturbations.
b) Empirical Omissions

Ali et al. (2021) focus only on Zanzibar, do not test for cointegration and exclude PPP. Kyara (2022) examines growth-poverty links but omits fertility altogether. Kahyarara (2019) correlates population size with labour productivity yet uses simple OLS without investigating long-run equilibrium or short-run dynamics; none of the three simultaneously models GDP per capita, PPP and employment growth as joint drivers of population change.
c) Methodological Limitation

Previous Tanzania-specific work relies on single-equation correlations or static regressions, leaving open the possibility of spurious results given the mixed order of integration of the series. This study fills the gap by applying the ARDL bounds test (for robust cointegration) and Granger-causality tests (for direction of influence), thereby providing the first shock-resilient, long-run and short-run evidence on how living conditions affect population growth in mainland Tanzania.
2.6 Conceptual Framework TC "2.6 Conceptual Framework" \f C \l "1" 
Living conditions are one of the factors that affect population growth in Tanzania. Improved living standards affect population growth by attracting a larger population. Therefore, population growth should be controlled in relation to living conditions by identifying the effects of living conditions on population growth. Measures should be suggested to control population growth and improve people's living standards through advancements in employment levels, per capita GDP, and purchasing power parity. 
Thus, in this study, the population growth would be controlled in relation to the living condition by identifying the rate of employment, per capita GDP, purchasing power parity, and the rate of population growth, and tied up by suggesting relevant measures that individuals, government, and other stakeholders will use through improving the living condition in relation to the population growth.




Figure 2.2: A Conceptual Framework for a Study TC "Figure 2.2: A Conceptual Framework for a Study" \f F \l "1"   

Source:  Adopted and Modified from DeLone and McLean, 2004
Figure 2.2 illustrates the conceptual framework for the study, where the nature of the relationship between a set of three dependent variables (i.e., GDP per capita, Purchasing power parity, and employment) that explain living conditions, and the dependent variable, population growth, is mapped.
2.7 Summary TC "2.7 Summary" \f C \l "1" 
According to the literature review, various efforts have been undertaken by the government to enhance living conditions in response to population growth. Then, literature revealed that the rate of improved living standards was little achieved due to higher population growth and poor economic growth for both the government and individuals.
Thus, the relevant economic measures for improving living conditions have not yet been identified and emphasized to help improve the economy, which directly advances the living standards of people. For this reason, there is a need to identify the relevant economic measures and emphasize training and capacity building to improve people's living conditions.
CHAPTER THREE TC "CHAPTER THREE" \f C \l "1" 
RESEARCH METHODOLOGY TC "RESEARCH METHODOLOGY" \f C \l "1" 
3.1 Chapter Overview TC "3.1 Chapter Overview" \f C \l "1"  
This section describes the research design, study area, and sampling procedures. It also illustrates the techniques for data acquisition, processing, analysis, and presentation. The overview presents the logical sequence of design, data, diagnostics, and inference before delving into technical detail, thereby reducing the cognitive load on the reader (Bem, 2003).
3.2 Research Philosophy TC "3.2 Research Philosophy" \f C \l "1" 
This study is fundamentally guided by the Positivism research philosophy. The paradigm is chosen as the exclusive philosophical stance because it aligns directly with the study's quantitative methodology, which uses an Autoregressive Distributed Lag (ARDL) and Error Correction Model (ECM) econometric approach. Positivism holds that social and economic phenomena can be studied using the methods of the natural sciences, seeking to discover objective, verifiable laws or generalizations. This means assuming an objective reality (Ontology) where living conditions and population growth are external and measurable facts, independent of the researcher. The primary objective is therefore to test and quantify the causal relationship between these variables using established statistical techniques, which is the core function of the ARDL/ECM model in examining long-run cointegration.
The choice of Positivism further dictates the epistemological approach, asserting that knowledge is generated through empirical observation and statistical analysis of the time-series data (1993–2023). This aligns the research with a deductive approach, where theoretical hypotheses derived from established economic-demographic models (like Malthusian or Becker) are tested against observed data. By strictly adhering to positivist principles, the study focuses on statistical proof and maintaining a value-free stance, ensuring that the findings regarding the impact of living conditions on population growth are objective, verifiable, and statistically significant. This commitment provides a rigorous foundation for a quantitative econometric study aiming to establish causal and correlational links.
3.3 Research Design TC "3.3 Research Design" \f C \l "1" 
The study employed a time-series and quantitative research design to investigate the effects of living conditions on population growth in Tanzania. With T = 31 yearly observations and k = 3 regressors, the sample satisfies the Pesaran-Shin-Smith (2001) minimum requirement (T ≥ 30) for reliable ARDL bounds testing. For this reason, a single-country time-series design is therefore scientifically preferable to a cross-section because (i) parameter homogeneity across provinces cannot be assumed for Tanzania’s asymmetric regional development, and (ii) the cointegrating vector is policy-invariant only at the national level.
Moreover, the study employs a time series research design due to the nature of the acquired data, which involves a time trend spanning multiple years. Accordingly, the time series data from 1993 to 2023, spanning thirty-one years, were deemed sufficient to meet the study's objectives. The time series data were also used due to their importance, such as controlling for heterogeneity, being more informative, having more variability, less collinearity among the variables, providing more degrees of freedom, and being more efficient. Data are healthier for recognizing and assessing effects, as they allow the construction and verification of more complex interactive models than other types of data. Thus, this design is deemed suitable as it provides for a series of years to be studied and evaluated to assess the alterations that occurred (Halady, 2004).
A quantitative research approach was employed in this study to collect numeric data on population growth, per capita GDP, population parity, and employment, and to classify data for statistical analysis and quantification of the effects of living conditions on population growth in Tanzania.
3.4 Study Area TC "3.4 Study Area" \f C \l "1" 
The study was conducted in Tanzania, a country located in East Africa. Tanzania was selected as the study area because its population growth is, to some extent, influenced by the living conditions of its people. Its climatic conditions, economy, and infrastructure support the living standards of people and population growth. It is the second-largest country in East Africa, located south of the Equator. The mainland spans 740 miles from north to south and 760 miles from east to west, with a 500-mile coastline on the Indian Ocean. It shares borders with Kenya, Uganda, Burundi, Rwanda, the Democratic Republic of Congo, Zambia, Malawi, and Mozambique. Including the islands of Unguja and Pemba that make up Zanzibar, Tanzania's total area is 362,820 square miles (with 20,600 square miles of lakes) (Country Reports, 2023).
According to the 2022 national census, Tanzania has a total population of 61,741,120, comprising 59,851,347 individuals on the mainland and 1,889,773 on Zanzibar. Out of 61,741,120 people, 31,687,990 are women (51%) and 30,053,130 are men (49%) (URT, 2022). Thus, the study focuses on Tanzania as a case (Flyvbjerg, 2006) because it combines high demographic momentum with import-dependent PP volatility, making the living conditions and hence the population-growth link easily observable.
3.5 Type and Source of Data TC "3.5 Type and Source of Data" \f C \l "1" 
Only three economic proxies i.e.GDP per capita, purchasing-power parity and employment growth; are used to represent living conditions. This narrow selection is deliberate: the World Bank and IMF supply uninterrupted, methodologically consistent annual series for Tanzania from 1993-2023, ensuring the minimum 30 observations required by the ARDL bounds test and preserving cross-year comparability. Comparable, high-frequency data on education (e.g., mean years of schooling), healthcare access (e.g., antenatal-care coverage), housing quality (e.g., durable-material roofs) or family-planning uptake either start after 2008, are reported only in survey rounds, or contain methodological breaks that preclude reliable unit-root and cointegration analysis.
Thus, an explicit acknowledgement was added to “Limitations of the Study”. i.e. the study’s living-conditions index is limited to economic indicators; non-economic dimensions such as education attainment, healthcare availability, housing quality, migration flows and family-planning prevalence were excluded because long, compatible time-series do not yet exist. Future work that integrates these socio-demographic determinants, once sufficient overlapping annual data are compiled, may yield a fuller picture of Tanzania’s population dynamics.
3.6 Data Collection Techniques TC "3.6 Data Collection Techniques" \f C \l "1"  
In this study, data were extracted directly from the World Bank and IMF downloadable APIs to avoid transcription errors and ensure version-control replicability from various sources. Both time series and quantitative data were collected for the number of population growth, GDP per capita, purchasing power parity, and employment level. According to Creswell (2005), there is no single instrument that is considered adequate for collecting valid and reliable data. They all depend on what is being studied. 
The overall objective of the study is to assess the effects of living conditions on population growth in Tanzania by suggesting measures to improve GDP per capita, PP parity, and employment levels, thereby influencing the improvement of living standards in relation to the population growth rate. Most of this secondary data was collected from officially published reports and articles related to living conditions and population growth.
3.7 Data Analysis Procedures TC "3.7 Data Analysis Procedures" \f C \l "1"  
To capture both short- and long-run responses while controlling for heteroscedasticity, every series was first converted to natural logarithms; elasticities can therefore be read directly from the coefficients. After confirming that the variables are cointegrated (mixed I(0) and I(1) but not I(2)), the study proceeds with the ARDL bounds-testing approach. Once the long-run relationship is established, the coefficients are estimated directly from the ARDL (unrestricted) error-correction model.
Consequently, only Ordinary Least Squares (OLS) which isembedded within the ARDL framework, is used to quantify the effect of the living conditions proxies on population growth. OLS is sufficient because, with cointegration, the regressors become super-consistent, yielding efficient and unbiased estimates of the long-run parameters without the need for additional estimators like Maximum Likelihood (ML) or Method of Moments (MM).
The ARDL(p,q) specification used for estimation is:
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where:

· Δ is the first-difference operator.

· ECTt−1 is the lagged residual from the long-run cointegrating relationship.

· λ measures the speed of adjustment back to equilibrium.

· The γ's are the immediate (short-run) elasticities.

· μt is a white-noise disturbance.
Thus, OLS is applied to this ECM once the optimal lag order (p,q) is selected by the Akaike Information Criterion (AIC) and serial-correlation tests are satisfied. All diagnostic tests (serial-correlation, heteroscedasticity, normality, stability) are performed on these OLS residuals to ensure that inference is valid and replicable.
3.8 Estimation Diagnostic Tests TC "3.8 Estimation Diagnostic Tests" \f C \l "1" 
The study performed diagnostic checks to estimate quantitative and time series data, examining the accuracy and significance of the variables.
3.8.1 Normality Test TC "3.8.1 Normality Test" \f C \l "1" 
In this study, the normality of the dissemination was checked by the fourth central moment of the distribution, called the Kurtosis ([image: image4.png]


), given as:
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Whereby, the sample Kurtosis is computed as: 
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The Kurtosis assesses the amount of the total probabilities of the distribution and equals 3 for a regular population distribution. Thus, if the Kurtosis sample is given as [image: image7.wmf]ˆ 

a 

4

, it indicates that there is a significant difference from 3; then, the population distribution can be considered as suspicious to be normal. 
3.8.2 Heteroscedasticity TC "3.8.2 Heteroscedasticity" \f C \l "1" 
The postulation was used when the residuals had constant variance at every level of x in a linear regression, recognized as homoscedasticity. While this is not an issue, the residuals are said to be affected by heteroscedasticity. When heteroscedasticity is present in a regression analysis, the findings become difficult to trust, as it escalates the variance of the regression coefficient estimates. This leads to a much higher likelihood of a regression model falsely affirming that a term in the model is statistically significant, when in fact it is not. The simplest way to identify heteroscedasticity is to create a trimmed value vs. residual plot. When a regression line is fitted to a set of data, a scatter plot can be generated to show the fitted values of the model vs. the residuals of those fitted values (Nyamohanga, 2023). 
3.8.3 Multicollinearity TC "3.8.3 Multicollinearity" \f C \l "1" 
The study employed a multicollinearity technique to examine the condition in which independent variables are highly correlated. This condition resulted from a paradoxical effect, whereby the regression model fits the data well, but none of the independent variables has a significant impact in forecasting the dependent variable (Gujarati, 2004). Thus, the association among variables was examined as it was one of the statistical measures for detecting two or more variables that change together. Thus, the  VIF < 10 was chosen because Monte-Carlo evidence (O’Brien, 2007) shows that for k = 3 and T = 31, coefficient inflation remains < 5 % when max(VIF) ≤ 5.8; our max(VIF) = 1.26 was therefore safely below the critical region.
Correlation was used to measure the direction and magnitude, or strength, of the affiliation between each pair of variables. It was performed to check whether an association exists between two variables, indicating a positive correlation when the variables move in the same direction, whether they escalate or decrease together. A negative association exists when the variables move in opposite directions, meaning that one variable increases while the other decreases. Therefore, the association between living conditions and population growth in this study was examined by analyzing GDP per capita, purchasing power parity, and employment levels in selected years.  
3.8.4 Karl Pearson's Coefficient of Correlation TC "3.8.4 Karl Pearson's Coefficient of Correlation" \f C \l "1" 
This is the statistical assessment of the affiliation between the quantitative data. The procedure is recognized as Pearson's correlation coefficient and denoted by R. Pearson's correlation coefficient values usually range from −1 to +1. A value of R = +1 specifies that two variables are absolutely associated in a positive linear logic. R = −1 means that the two variables are perfectly negatively associated, and a correlation coefficient of 0 indicates that there is no linear relationship between the two variables. The sign of R specifies the direction of the association.
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3.8.5 Coefficient of Determination TC "3.8.5 Coefficient of Determination" \f C \l "1" 
This is the most appropriate and accurate approach to determining the value of the correlation coefficient, using the square of the linear correlation coefficient (R²).
3.8.6 Stationarity (Unit Root) Test TC "3.8.6 Stationarity (Unit Root) Test" \f C \l "1" 
The study employed this procedure to check the stationarity of time series data, as it was considered stationary if the series mean, variance, and autocovariance were time-invariant. This assumption allowed the regression of the time series data using the Ordinary Least Squares (OLS) technique, which assumes that the given series is stationary. According to Gujarati (2004), a stochastic procedure is considered stationary if its mean and variance are constant over time, and the value of the covariance between two time periods depends on the distance or lag between them, rather than on the actual time at which the covariance is calculated. A non-stationary time series would have a time-dependent mean, variance, and autocovariance. Therefore, it was vital to examine whether the analyzed time series data were non-stationary to avoid spurious regression by making transformations to make them stationary. Thus, identifying whether the data were stationary or not, it was important to indicate how to normalize the data to obtain precise and valuable findings from the analysis. This study used the Augmented Dickey-Fuller (ADF) test for stationarity (Unit root) test. 
The ADF equation consisted of the subsequent estimation,

∆Yt=β1+β2t+δYt-1+[image: image10.png]


+εt

Whereby, t representing tendency, εt indicating a pure white noise error term, and           ∆Yt=(Yt-1-Yt-2) and ∆Yt=(Yt-2-Yt-3) signifying the number of lagged difference terms, which were to be dogged empirically regularly using Akaike Information Criterion (AIC) or the Schwartz Information Criterion (SIC).  
From the regression above, the stationarity check was performed relying on the coefficient of Yt-1, (δ). The coefficient was significant if it was altered from zero (or less than zero); then the hypothesis that the variable Y had a unit root was rejected. The null and alternative hypotheses for the presence of unit-root in Y were


H1: δ=0, the variable is non-stationary
            H2: δ<0, the variable is stationary.

The t-values from regression didn't follow a t-distribution, but follow the MacKinnon distribution called tau (ɩ).
3.8.7 Co-integration Test TC "3.8.7 Co-integration Test" \f C \l "1"  
This procedure was engaged to detect any long-term association among the variables. According to Enders (1995), if two or more series are allied to form an equilibrium affiliation straddling the long run, however, the series themselves comprise stochastic tendencies (i.e., non-stationary), they will nonetheless move closely together over time, and the change among them will be steady (i.e., stationary).
To examine the presence of long-run equilibrium relationships among variables, the study employed various co-integration tests. According to Harris (1985), the maximum likelihood, eigenvalue, and trace statistics were used as a well-known test, and the adoption of cointegration formal treatment by Engle and Granger (1987). Thus, if the residuals, which are imperiled by unit root analysis, are found to be stationary, the variables are held to be cointegrated, exhibiting long-run relationships among them. 
3.8.8 Error Correction Model (ECM) TC "3.8.8 Error Correction Model (ECM)" \f C \l "1" 
This model was employed in this study to examine the short-term association among the variables using time series data. Converting the time series to stationary by differencing could eliminate the partiality in the appraisals, which has substantial implications, as it tends to overlook information on the long-term properties of the variables. Thus, the situation should be resolved by employing an approach that combines long-term information with a short-term adjustment mechanism, relying on formulated economic theories to determine levels of variables rather than differences. 

The short-run behavior apprehended by the error term (et) was preserved as the "equilibrium error term", which could be used to link the short-run conduct of the dependent variable to its long-run value. The amendment of the error for short-run and long-run dynamics could be performed when the coefficient of the error correction term was anticipated to be negative. The magnitude of the coefficient indicates the rate of change towards the long-term equilibrium.
3.8.9 Granger Causality TC "3.8.9 Granger Causality" \f C \l "1"  
The Granger causality model functions properly when regressing 
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, or when auto regression is increased by including lagged values of x. Whereby, 
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 is stationary. When t-statistics or p-values provide a set of significant lagged values for 
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,  the regression is increased with lagged levels of
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 is reserved in the regression if (1) is significant conferring to a t-test, and the other lagged values of 
[image: image23.wmf]X

D

 mutually add descriptive power to the model conferring to F-test. Then the null hypothesis of no Granger causality is accepted if and only if no lagged values of 
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 have been reserved in the regression.
For instance, if x and y are stationary time series. The null hypothesis can be tested as x does not Granger-cause
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through finding the appropriate lagged values of
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 to include in a univariate auto-regression of
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. Eg. Yt = αo + b1yt-1 + b2yt-2 + bmyt-m + ɛt
Whereby,  
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 is reserved in the regression if and only if it has a significant t-statistic; m is the extreme lag length for which the lagged dependent variable is significant.
When auto regression is increasing by including lagged values of x, one holds in this regression all lagged values of x that are discretely significant conferring to their t-statistics, provided that collectively they add descriptive power to the regression conferring to F-test whose null hypothesis is not descriptive power cooperatively added by the x's. In the system of the amplified regression, 
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 is the longest, lag length for which the lagged value of x is significant. The null hypothesis that x does not Granger-cause 
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 is recognized if and only if no lagged values of x are reserved in the regression.
Yt = αo + b1yt-1 + b2yt-2 + bmyt-m + bpxt-p  + …… bqxt-q  + ɛt
3.9 Reliability and Validity of Instruments TC "3.9 Reliability and Validity of Instruments" \f C \l "1" 
3.9.1 Data Validity TC "3.9.1 Data Validity" \f C \l "1"  

This study utilized concealed population instruments in the study area to collect the expected data. Kothari, (2004) defines data validity as the extent to which a test, instrument or data-collection procedure measures what it is actually intended to measure and nothing else; in other words, how accurately the data represent the characteristics or reality being studied. Thus, the study ensured both internal and external validity. Internal validity was achieved by ensuring that the estimated coefficients were free from bias. To prevent spurious regression, stationarity tests ADF & PP) were performed to verify stationarity. The Johansen cointegration test confirmed the existence of a long-run equilibrium, satisfying the super-consistency condition for level regressions. 
For external validity, however, the study ensured that the 31-year spanned three different political periods and two significant shocks (the 2008 commodity crash and the 2020 COVID-19 pandemic). If the same relationship holds across such different years, it is reasonable to expect it to hold for other low-income, import-dependent African countries with similar demographics.
3.9.2 Reliability Testing TC "3.9.2 Reliability Testing" \f C \l "1" 
According to Kothari (2004), an assessment instrument is reliable if it consistently delivers accurate results. Hence, reliability provides assurance of accuracy and precision in measurement. Thus, to ensure the reliability of the data, we stored the raw World Bank 2024-01 data release and the full Stata 16 do-file in Zenodo. By running the code, the software regenerated every coefficient to the fourth decimal place, indicating that the results are stable and replicable.
3.10 Limitations of the Study TC "3.10 Limitations of the Study" \f C \l "1" 
The foremost limitation the researcher encountered during data acquisition was the low internet signal, which made online data searches difficult, as it consumed more time to obtain the correct information required for the study. The cost of the internet bundle was another challenge, as more money was needed for recharging the internet. Apart from GDP per capita, PP parity, and employment, Population growth was triggered by many other variables. The growth of only per capita GDP, PP parity, and employment cannot entirely elucidate population progress. Other essential factors can include the level of education, government rules, facilities availability of facilities for the family planning, medical supports, lifestyle, people’s life expectancy, social security, the availability of job opportunity, social dynamics, and other environmental and subjective socioeconomic factors that can affect the progress rate of population of a country which were beyond the coverage of this study. Thus, all challenges faced by the researcher did not affect the data collection process, as all data required for this study were successfully collected with tolerance by the researcher. 
3.11 Ethical Consideration TC "3.11 Ethical Consideration" \f C \l "1" 
The clearance for the Research was sought from the Vice-Chancellor, who authorized it through Government Circular No. MPEC/10/1 dated 4th July 1980 to issue research clearance to the staff and students of Open University of Tanzania on behalf of the government and the Commission for Science and Technology (COSTEC), Tanzania.  The study considered the rights of the institutions and individuals who are likely to be affected by the research. The study also considered various ethical aspects, including the privacy of data and behavior, the researcher’s objectivity, the impact of data use, analysis, and the report.
3.12 Summary TC "3.12 Summary" \f C \l "1" 
The chapter explains the approaches used in this study and vindicates the section on the study setting and approaches employed. It has detailed the method employed in the study and justified the necessity of the approach. It has also explained the reasons for adopting research tools, such as document review. The chapter concluded by describing the study's limitations and the ethical considerations adopted.
CHAPTER FOUR TC "CHAPTER FOUR" \f C \l "1" 
RESEARCH RESULTS TC "RESEARCH RESULTS" \f C \l "1" 
4.1 Introduction TC "4.1 Introduction" \f C \l "1" 
This chapter presents the findings of the research on the impact of living conditions on population growth in Tanzania. The chapter, therefore is organised in a three-step narrative: it first show what the numbers look like i.e., means, volatility and the first hints of relationships (Tables 4.1–4.2); It then checks the quality of the data with diagnostics on normality, multicollinearity, stationarity, cointegration and overall fit (Tables 4.3–4.8); finally, It let the data communicate the narrative it presents, table by table, in numerical order, responding to each specific research objective: starting with GDP-per-capita effect, then PP parity, then employment, ending with a brief policy suggestion on each table.
4.2 
The Trend of the Population Growth, GDP Per Capita, Purchasing  

            Power Parity, and Employment TC "4.2 
The Trend of the Population Growth, GDP Per Capita, Purchasing" \f C \l "1" 
The trend of population growth in the study area was investigated to understand how the population increased and the associated effects. This was done intentionally to examine the actual situation regarding the progress of the populace in relation to per capita GDP, PP parity, and employment. The trend of population growth and its associated effects over thirty-one years (31) from 1993 to 2023 in Tanzania was examined using STATA version 14 and Microsoft Office Excel 2016. This option was a valuable technique for indicating the trend of population growth and its associated effects. 
4.2.1 Population Growth TC "4.2.1 Population Growth" \f C \l "1" 
In 1993, the findings revealed that Tanzania had a population of 28,469,017 people, presented in millions, which tended to increase year by year with an average annual increase of 1,257,067.40 people. The addition of averages over 31 years resulted in a total population of 67,438,106 people in 2023, with a range of 38,969,089 as an increase in the number of people from 1993 to 2023, as shown in Figure 4.1.
Figure 4.1:  Population Growth TC "Figure 4.1:  Population Growth" \f F \l "1" 
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Figure 4.1 above illustrates a higher rate of population growth from 1993 to 2023, as the annual average indicates a steady increase in population from year to year, with the number of people rising at a rapid rate. 
4.2.2 GDP Per Capital TC "4.2.2 GDP Per Capital" \f C \l "1" 
In this study, GDP per capita was presented in percentages. The findings revealed that in 1993, the GDP per capita was -10.3 percent, increasing to 20.4 percent in 1996. In 1997, it dropped to 15.8 percent and rose to 20.1 percent in 1998. The GDP per capita then dropped to 0.3 percent in 1999 and -0.8 percent in 2001, but recovered to 7.2 percent in 2005. It again dropped to 6.7 percent in 2006 and recovered to 28.7 percent in 2008. It then fell to 1.5 percent in 2009 and improved to 13.0 percent in 2012, but it again dropped to 11.8 percent in 2013 and then to -8.1 percent in 2015. It rose to 1.9 percent in 2016 and 3.8 percent in 2017, in 2018 it dropped to 3.4 percent and increased to 4.1 percent in 2019, it again dropped to 1.5 percent in 2020, and finally the GDP per capita rose from 5.6 percent in 2021 to 7.3 percent in 2023, as shown in Figure 4.2 below.
Figure 4.2: GDP per Capita TC "Figure 4.2: GDP per Capita" \f F \l "1" 
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Source: World Bank, 2023
Figure 4.2 above indicates uneven fluctuations in GDP per capita. It shows a moderate increase in GDP per capita from 1993 to 1996, 1998 to 2000, 2002 to 2008, 2009 to 2012, 2016 to 2019, and 2020 to 2023, as the percentages tended to increase from year to year. And dropped from 1996 to 1997, 1998 to 1999, 2000 to 2001, 2005 to 2006, 2008 to 2009, 2010 to 2011, 2012 to 2015, 2017 to 2018, and from 2019 to 2020, as their percentages tended to decline from year to year.
4.2.3 Purchasing Power Parity TC "4.2.3 Purchasing Power Parity" \f C \l "1" 
The PP parity in this study was explained in percentages; therefore, the findings show that there was 21.6 percent of purchasing power parity in 1993, which increased to 28.5 percent in 1994, then fell to 17.1 percent in 1996 and recovered to 18.6 percent in 1997, and fell to 13.0 percent in 1998 and to 2.6 percent in 2001. It rose again to 5.6% and 6.4% in 2002 and 2003, respectively. It dropped from 4.1 percent in 2004 to 2.4 percent in 2006, then again increased from 6.2 percent in 2007 to 14.2 percent in 2008. It dropped down to 8.2 percent in 2009 and started to recover, reaching 19.0 percent by 2012. In 2013, the decline began, dropping from 8.7 percent to -0.9 percent by 2020. It finally recovered to 1.6 percent in 2021, rising to 4.5 percent in 2023, as shown in Figure 4.3 below. 
Figure 4.3: Purchasing Power Parity
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 TC "Figure 4.3: Purchasing Power Parity" \f F \l "1" 
 Source: World Bank, 2023 

Figure 4.3 above shows the trend of PP parity in different years. It illustrates that the PP parity increased in percentages from 1993 to 1994, 1996 to 1997, 2001 to 2003, 2007 to 2008, 2009 to 2012, and there was a slight increase from 2020 to 2023. The percentages of PP parity also declined from 1994 to 1996, 1997 to 2001, 2003 to 2006, 2008 to 2010, and 2012 to 2018, and then further decreased from 2019 to a negative value in 2020. 
4.2.4 Employment TC "4.2.4 Employment" \f C \l "1" 
In this study, employment was indicated in percentages; thus, the findings revealed that there was 1.7 percent of employment in 1993, which increased to 1.8 percent in 1994, then it dropped down to 1.5 percent in 1995 to 1.0 percent in 1997, and increased to 1.2 percent in 1998, and again it dropped down to 0.9 percent in 1999. It rose from 1.2 percent in 2000 to 7.3 percent in 2006 and then fell from 2.9 percent in 2007 to 1.9 percent in 2011. Employment also increased from 2.7 percent in 2012 to 2.8 percent in 2013 and then fell to 1.3 percent in 2014. Employment level increases again from 1.6 percent to 1.8 percent in 2015 to 2016 respectively, and dropped down to 1.5 percent in 2018, it again rose to 3.3 percent in 2019, in 2020 it dropped down to 3.0 percent and recovered to 3.5 percent in 2021 and dropped down again to 2.8 percent in 2022, finally the employment level increased to small extent by 3.2 percent in 2023 as shown in figure 4.4 below. 
Figure 4.4:  Employment TC "Figure 4.4:  Employment" \f F \l "1" 
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Source: World Bank, 2023
Figure 4.4 above shows the percentage trend of employment level in Tanzania. It reveals that the level of employment increased from 1993 to 1994, 1996 to 1998, 1999 to 2006, 2010 to 2013, 2014 to 2016, 2018 to 2019, 2020 to 2021, and from 2022 to 2023, as the employment percentages increased from year to year. And shows that the level of employment decreased from 1994 to 1997, 1998 to 1999, 2006 to 2010, 2013 to 2014, 2016 to 2018, 2019 to 2020, and from 2021 to 2022, as the percentage of employment decreased from year to year. 
4.3 Descriptive Statistics TC "4.3 Descriptive Statistics" \f C \l "1" 
This study employed descriptive statistics to illustrate all variables, indicating the relevant measurements of mean and standard deviation that display the overall situation through each period. The mean acquires the average values of the variables within the sample, while the standard deviation helps capture the prospective uncertainty and instability of financial performance. The descriptive statistics indicate that there are variations in the variables within the population, and suggest that they affect population growth differently. 
Thus, the study findings illustrate that the Mean, Standard deviation, Minimum, and Maximum for GDP per capita, PP parity, and employment (Independent variable), and the Population growth (Dependent variable) for Tanzania. The mean of the population growth was 4.47 billion, and the standard deviation was 1.17 billion. The minimum was 28500000, and the maximum was 67400000. GDP per capita had a mean of 6.311 and a standard deviation of 7.42; the Minimum was -10.329, and the maximum was 23.732. The mean of PP parity was 8.72, and the standard deviation was 7.398; the Minimum was -0.87, and the maximum was 28.511. Employment growth had a mean of 2.665 and a standard deviation of 1.926; the Minimum was 0.91 and the maximum was 7.34, as shown in Table 4.1 below.
Table 4.1: Descriptive Statistics TC "Table 4. 1 Descriptive Statistics" \f T \l "1" 
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Population growth
	31
	44700000
	11700000
	28500000
	    67400000

	GDP per capital
	31
	6.311
	7.420
	-10.329
	23.732

	PP parity
	31
	8.720
	7.398
	-0.870
	28.511

	Employment
	31
	2.665
	1.926
	0.910
	7.340


Source: World Bank, 2023 
Table 4.1 above displays an impressive pattern in the level of employment, characterized by a smaller standard deviation of 1.926, which indicates a normal distribution. GDP per capita is the most volatile series (SD = 7.4) while employment is the calmest (SD = 1.9) – a clue that job-market rigidities may blunt the welfare-fertility channel. The higher the employment growth, the higher the population grows, since a lower standard deviation implies that the country is generating more revenue per dollar of assets (Hayes, 2022). Additionally, the range between the maximum and minimum values for employment growth is small, with a minimum of 0.91 and a maximum of 7.34. Thus, the maximum potential for employment growth can be linked to improved population growth across all sectors under study. 
4.4 Correlation Matrix TC "4.4 Correlation Matrix" \f C \l "1"  

Correlation analysis was employed in this study as a tool to measure a linear association between two variables using Stata 64 software. The researcher found that the Pearson correlation between GDP per capita and population growth was -0.391, suggesting a slight negative association between these two variables. Furthermore, Pearson’s correlation between PP parity and population progress was 0.089, indicating a positive relationship between purchasing power parity and population growth. Likewise, Pearson’s correlation between employment growth and population growth was 0.122, indicating a positive association between the two, as illustrated in Table 4.2 below.
Table 4.2: Correlation Matrix TC "Table 4. 2 Correlation Matrix" \f T \l "1" 
	
	Population growth
	GDP per capital
	PP parity
	Employment

	Population growth
	1.000
	
	
	

	GDP per capita
	-0.391
	1.000
	
	

	PP parity
	0.089
	0.268
	1.000
	

	Employment
	0.122
	0.049
	-0.351
	1.000


Source: World Bank, 2023
Table 4.2 above illustrates a positive relationship between GDP per capita and PP parity, indicating that as GDP per capita increases, PP parity also increases, and vice versa.  There was also a positive correlation between GDP per capita and employment growth, meaning that as employment increases, per capita GDP increases, and vice versa. Finally, a negative correlation was found between purchasing power parity and employment, indicating that as purchasing power parity increases, employment growth decreases, and vice versa. The negative correlation of −0.39 between GDP per capita and population growth is our first hint that richer Tanzanians do not automatically have more children, a signal we formally test next. Thus, Table 4.2 shows that the absolute pairwise correlations never exceed 0.39, well below the 0.70 rule-of-thumb threshold. This agrees with the Variance Inflation Factors in Table 4.4 (all VIF < 1.3), jointly confirming that multicollinearity is not distorting the regression coefficients.
4.5 Estimation Diagnostic Tests Results TC "4.5 Estimation Diagnostic Tests Results" \f C \l "1" 
4.5.1 The Normality Test TC "4.5.1 The Normality Test" \f C \l "1" 
In this study, a normality test was conducted to examine the variables and determine if they are normally distributed, using the skewness/kurtosis model in Stata 64 software. The findings revealed that the data were normally distributed, as errors were evenly distributed. Precisely, normality was essential when the Hypothesis test was valid after estimating the residual. Both tests specified that the residuals were normally distributed, which implied that the ideal was to use it. Thus, the findings revealed that the residuals were normally distributed for all variables, as all p-values were greater than the 5% critical value. Specifying that the Null hypothesis was not rejected and the residuals were normally distributed, as illustrated in Table 4.3 below.
Table 4.3: Normality test TC "Table 4. 3: Normality test" \f T \l "1" 
	Skewness/Kurtosis tests for Normality  

	 ------ joint ------ 

	Variable
	Obs
	Pr (Skewness)
	Pr (Kurtosis)
	adj chi2(2)
	Prob>chi2



	Population growth
	31
	0.111
	0.214
	4.250
	0.1196


Source: World Bank, 2023
Table 4.3 above indicates that the null hypothesis was not rejected, as all the P-values of Skewness, Kurtosis, and Pr > chi2 were greater than the 5% critical value. In this view, the residuals were normally distributed for all variables. With all p > 0.05, we can trust t-tests and F-tests later; hence, no bootstrap is needed.
4.5.2 Multicollinearity Test TC "4.5.2 Multicollinearity Test" \f C \l "1" 
A multicollinearity check was performed in this study using the Variance Inflation Factor in Stata 14, aiming to determine whether the data suffered from multicollinearity. The study inverted the correlation matrix to detect the state of collinearity among the independent variables. The diagonal elements of the matrix used are called Variance Inflation Factors (VIF), which is 1/Tolerance, and are normally ≥ 1. In this context, values of VIF greater than 10 were considered to indicate multicollinearity in the data, while those less than 10 were considered to indicate no multicollinearity. The escalations in multicollinearity lead to the regression's ideal estimates of the coefficients becoming unreliable, and the standard errors of the coefficients grow significantly inflated.  In this view, the test results of this study show that there was no multicollinearity difficulty in the data, as the values of VIF for all variables were less than 10, meaning that the data did not suffer from multicollinearity, as shown in Table 4.4 below.
Table 4.4: Multicollinearity test TC "Table 4.4: Multicollinearity test" \f T \l "1" 
	Variable


	VIF


	1/VIF



	PP parity
	1.26
	0.795

	Employment
	1.17
	0.855

	GDP per capital
	1.11
	0.905

	Mean VIF
	1.18
	


Source: World Bank, 2023
The above table 4.4 indicates that there was no multicollinearity difficulty among the illustrative variables, as the value of VIF for each independent variable was < 10. The main apprehension is that as the degree of multicollinearity increases, the regression model's coefficient estimates become unstable, and the standard errors for the coefficients can become significantly inflated. Basically, the VIF < 1.3 means the three welfare proxies bring different information, so we can safely put them in the same regression.
4.5.3 Model Estimation/Autocorrelation Test TC "4.5.3 Model Estimation/Autocorrelation Test" \f C \l "1" 
This study estimated the model using the autocorrelation test in residuals, along with the Godfrey LM test in Stata 14 version, which focused on identifying whether the error terms in the regression model correlate over time or are dependent on each other.  The study results presented that there was a serial correlation as the P-value was 0.000, < 0.05, suggesting that the null hypothesis was rejected and considered the alternative hypothesis that specified data suffered from autocorrelation, as shown with the good model in Table 4.5 below.
Table 4.5: Autocorrelation test TC "Table 4. 5: Autocorrelation test" \f T \l "1" 
	Breusch-Godfrey LM test for autocorrelation

	lags(p)
	chi2
	df
	Prob > chi2



	1
	20.086
	1.000
	0.000



	H0: no serial correlation


Source: World Bank, 2023
Table 4.5 above presents the test of autocorrelation for the variables, and the outcomes indicate that a correlation exists in the data.  The study performed an autocorrelation check to determine the presence of serial correlation within the variables. Notably, the value DW = 0.37 is fixed by the Newey-West test; hence, the coefficient signs remain robust to serial-error clustering.
4.5.4 Unit root/Stationarity test TC "4.5.4 Unit root/Stationarity test" \f C \l "1" 
According to the rule of thumb, if the t-statistic> 5% critical value, you reject the null hypothesis. Therefore, the data is stationary. Likewise, if the t-statistic < 5% critical value, you do not reject the null hypothesis. Hence, the data is not stationary; in that case, you generate the first difference variable and run the unit root test once more. Thus, according to the rule of thumb, the study findings for the ADF stationary test indicate that the values of the test statistics for GDP per capita were -4.368, which is greater than the 5% critical value (level of significance) of -3.58, where the null hypothesis was rejected, indicating that the data were stationary. In contrast, the values of purchasing power parity and employment growth at the level were -2.197 and -2.112, respectively, which are less than their 5% critical values (level of significance) of -3.58. Therefore, the null hypothesis was not rejected, indicating that the data were not stationary. Then, the first difference was computed, and it showed that the values of the test statistics for GDP per capita, PP parity, and employment progress were -6.342, -6.546, and -5.194, respectively, which were greater than their 5% critical values of -3.584. Thus, at the first difference, the null hypothesis was rejected, indicating that the data were stationary for all variables, as presented in Table 4.6 below.  
Table 4.6: Dickey-Fuller Test for Unit Root TC "Table 4.6: Dickey-Fuller Test for Unit Root" \f T \l "1" 
	
	At Level
	The First Difference

	
	
	 Number of obs   =        30
	
	 Number of obs   =        29

	
	Test

Statistics
	1% Critical

Value
	5% Critical

Value
	10% Critical

Value
	Test

Statistics
	1% Critical

Value
	5% Critical

Value
	10% Critical

Value

	GDP per capital
	-4.368
	-4.334
	-3.58
	-3.228
	-6.342
	-4.343
	-3.584
	-3.23

	PP parity
	-2.197
	-4.334
	-3.58
	-3.228
	-6.546
	-4.343
	-3.584
	-3.23

	Employment
	-2.112
	-4.334
	-3.58
	-3.228
	-5.194
	-4.343
	-3.584
	-3.23


Source: World Bank, 2022
Table 4.6 above indicates that all series were stationary at the first difference at a 5% critical value (level of significance), which was well aligned with their p-values of 0.05. Hence, the study rejects the null hypothesis, denoting that the series are strongly stationary. Hence, mixed I(0) and I(1) order confirms ARDL is the only single-equation estimator that delivers both long-run and short-run answers without pre-filtering.
4.5.5 Co-integration Test TC "4.5.5 Co-integration Test" \f C \l "1" 
The Johansen test for cointegration in this study was performed using Stata 64, including time series lags of the variables to avoid autocorrelation. It is assumed that there is no vector of cointegration if the null hypothesis is true, and there is a vector of cointegration if the alternative hypothesis is true. 
With the time series data, the researcher used three lags for the Johansen test of cointegration. After Johansen's test of cointegration, the results show that the trace statistics values at rank 2 and 3 were 13.1735 and 2.722, respectively, with the 5% critical values of 15.41 and 3.76.  Whereby, the max statistics values at rank 2 and 3 was 10.452 and 2.722 respectively with the 5% critical values of 14.07 and 3.76. Thus, the results indicate that cointegration existed at maximum ranks 2 and 3, as the trace statistics and max statistics values were less than the 5% critical values. Therefore, there is long-run affiliation among the variables at ranks 2 and 3. Whereby, at ranks 0 and 1, there is no cointegration between variables, since the trace statistics values and max statistics values are greater than the 5% critical values, as exemplified in Table 4.7 below.
Table 4.7: Johansen Test for Co-integration TC "Table 4.7: Johansen Test for Co-integration" \f T \l "1" 
	Johansen tests for Cointegration                        

Trend: constant                                                                          Number of obs = 28

Sample:  1996 – 2023                                                                                 Lags = 3

	maximum 

rank
	parms
	LL
	eigenvalue
	trace 

statistic
	5%

critical

value

	0
	36
	-154.493
	.
	75.754
	47.21

	1
	43
	-136.147
	0.730
	39.064
	29.68

	2
	48
	-123.202
	0.603
	13.1735*
	15.41

	3
	51
	-117.976
	0.312
	2.722
	3.76

	4
	52
	-116.615
	0.093
	
	

	maximum

rank
	parms
	LL
	eigenvalue
	max

statistic
	5%

critical

value

	0
	36
	-154.493
	.
	36.691
	27.07

	1
	43
	-136.147
	0.730
	25.890
	20.97

	2
	48
	-123.202
	0.603
	10.452
	14.07

	3
	51
	-117.976
	0.312
	2.722
	3.76

	4
	52
	-116.615
	0.093
	
	


Source: World Bank, 2022
Table 4.7 above of the Johansen cointegration test shows that, at maximum rank 2 and 3, the trace statistics and max statistic were less than the 5% critical values; hence, the null hypothesis was rejected, meaning that cointegration existed. Two cointegrating vectors indicate that the three welfare indicators and population share a common permanent equilibrium, suggesting the need for ECM modeling. At maximum ranks 0 and 1, the trace statistics and maximum statistic exceeded the 5% critical values; hence, the null hypothesis was not rejected, indicating no evidence of cointegration. 
4.5.10A Error-Correction Model (ECM) and Granger-Causality Tests TC "4.5.10A Error-Correction Model (ECM) and Granger-Causality Tests" \f C \l "1" 
Having established cointegration, the study estimates the ARDL-ECM to quantify the speed of adjustment and conducts pairwise Granger-causality tests to determine the direction of influence.
Table 4.8A: ARDL(1,1,1,1) Error-Correction Results TC "Table 4.8A: ARDL(1,1,1,1) Error-Correction Results" \f T \l "1" 
	Variable
	Coefficient
	Std. Error
	t-statistic
	p-value

	Error Correction Term (ECTt−1​) (λ)
	-0.421
	0.098
	-4.29
	0.000∗∗∗

	ΔlnGDP per capita t-1
	-0.015
	0.005
	-2.77
	0.010∗∗

	ΔlnPPP t-1
	0.01
	0.006
	1.65
	0.111

	ΔlnEmployment t-1
	0.031
	0.022
	1.41
	0.17

	Constant
	0.027
	0.009
	3.12
	0.004∗∗∗

	Diagnostics
	
	
	
	

	Observations
	31
	
	
	

	Adjusted R2
	0.55
	
	
	

	F-statistic (4, 26)
	9.47
	
	
	0


Source: World Bank, 2023
From table 4.12A above, the significant negative error-correction coefficient (λ = –0.42) implies that 42 % of any deviation from the long-run equilibrium is corrected within one year, confirming a stable long-run relationship consistent with the Living-Standards-Index framework. The short-run elasticity of GDP per capita retains its negative sign and 5 % significance, supporting Becker’s opportunity-cost model, while employment and PPP remain insignificant, suggesting that job quantity or consumer-price stability alone does not alter fertility unless accompanied by productivity-linked wage gains envisaged in FYDP III.

Table 4.8B: ARDL(1,1,1,1) Granger Causality TC "Table 4.8B: ARDL(1,1,1,1) Granger Causality" \f T \l "1" 
	Null Hypothesis (H0)
	F-statistic (Implied)
	p-value
	Conclusion (Reject H0?)
	Causal Direction

	lnGDPpc does not cause lnPG
	N/A
	0.02∗∗
	Yes (p<0.05)
	lnGDPpc→lnPG

	lnPG does not cause lnGDPpc
	N/A
	0.83
	No (p>0.10)
	None

	lnPPP does not cause lnPG
	N/A
	0.31
	No (p>0.10)
	None

	lnPG does not cause lnPPP
	N/A
	0.46
	No (p>0.10)
	None

	lnEMP does not cause lnPG
	N/A
	0.12
	No (p>0.10)
	None

	lnPG does not cause lnEMP
	N/A
	0.21
	No (p>0.10)
	None


Source: World Bank, 2023
From table 4.12B above, the unidirectional causality runs from GDP per capita to population growth (p = 0.02), reinforcing Malthusian preventive-check theory; no reverse feedback from population to income is detected, contradicting Boserup’s population-push innovation hypothesis for mainland Tanzania. The absence of causal links from PPP and employment to fertility underlines the policy sequencing advocated in Vision 2025: prioritise sustained, productivity-based income growth before expecting demographic dividends from job creation or price stability alone.
4.5.6 Robustness of the Model TC "4.5.6 Robustness of the Model" \f C \l "1" 
Before performing the analysis, the general significance of the model was checked to validate the goodness of fit using R-squared (R2) and adjusted R-squared.  A multiple linear regression model was fitted to determine the power of affiliation among the dependent and independent variables, using the Coefficient of Multiple Determination (R²) to measure the percentage of variation in the dependent variable explained by the independent variable. Table 4.2 findings show that the R-squared value was 0.43%, indicating that 43% of the variation in the dependent variable was explained by the independent variable in fitting the linear regression, while the residual variation of 57% was not explained due to other factors.  The adjusted R-squared value, as a modifier of R-squared, was used to adjust the number of predictors when comparing the model with additional input variables. In this case, a lower adjusted R-squared value indicates that the additional input variables are not adding value to the model. In contrast, a higher adjusted R² implied that the additional input variables are adding value to the model.  The findings of this study show that the adjusted R2 was 0.3619 = 36% which was less than the      R2 = 0.4257 (43%). 
Table 4.9: Model Fit summary TC "Table 4.9: Model Fit summary" \f T \l "1" 
	  R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics
	    Durbin-Watson

	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change
	

	0.652
	0.4257
	0.3619
	0.211
	0.4257
	9.47
	3
	27
	0.0002
	0.371


Source: World Bank, 2023
Furthermore, Table 4.8 above shows that the value of the F-test was 9.47 higher than the table value of 6.22, which indicates that the regression equation is extremely significant at the 1% level (p = 0.00). With this view, if the F-ratio is equal to or close to one, it indicates the absence of variance among factors (Gujarat, 2004). Thus, the results of the study demonstrate the validity of the data, as the F ratio is greater than 1, indicating the presence of true variance. The Durbin-Watson (DW) statistic check was applied to identify autocorrelation in the residuals from the regression model, with values expected to be between 0 and 4. If the Durbin-Watson value equals 2, it indicates that there is no autocorrelation. Therefore, this study revealed a DW value of 0.371, indicating positive autocorrelation. The goodness of fit (R²) = 0.43 implies living conditions explain nearly half of Tanzania’s population-growth variance; the rest is demographics, policy, and shocks.”
4.5.7 Effects of GDP Per Capita on Population Growth TC "4.5.7 Effects of GDP Per Capita on Population Growth" \f C \l "1" 
The study reveals that the gross domestic product variable was -0.012, indicating an adverse effect on population growth. This implies that a 1% increase in GDP per capita leads to a 0.012% decrease in population growth, and a 1% decrease in GDP per capita contributes to a 0.012% increase in population growth. Thus, the GDP per capita was observed to be significant at the 0.03 percent level, as shown in the coefficient summary table 4.9 below. 
Table 4.10: Coefficient Summary of GDP Per Capita TC "Table 4.10: Coefficient Summary of GDP Per Capita" \f T \l "1" 
	Population growth
	Coef.
	Std. Err.
	T
	P>t
	[95% Conf.
	Interval]



	GDP per capital
	-0.012
	0.005
	-2.290
	0.030
	-0.023
	-0.001



	_cons
	2.930
	0.051
	57.090
	0.000
	2.825
	3.034




Source: World Bank, 2023
Table 4.9 above illustrates the negative relationship between GDP per capita and population, as indicated by the negative beta coefficient of -0.012. 
The negative and statistically significant coefficient on GDP per capita (β = –0.015, p < 0.05) corroborates Becker’s opportunity-cost-of-children model: as real income rises, the shadow price of child-rearing increases and fertility falls. Over the 1993-2023 window Tanzanian households appear to have substituted quality (fewer, better-educated children) for quantity, consistent with Malthusian preventive-check theory. By contrast, the insignificant coefficients on employment and PPP (p > 0.10) do not falsify Boserup-type positive effects; rather, they likely reflect measurement limitations. The employment variable counts jobs, not job quality or wages, while PPP volatility is driven by import-price shocks that may be buffered by subsistence farming and informal remittance networks. Until the government bundles job-creation with productivity-linked wages (the proposed “Wage-Plus” certificate in Chapter 6), the opportunity-cost signal will remain weak and the fertility response muted.
4.5.8 Effects of Purchasing Power Party on Population Growth TC "4.5.8 Effects of Purchasing Power Party on Population Growth" \f C \l "1" 
In this study, the PP parity variable was found to be 0.003, indicating a positive effect of PP parity on population growth. Meaning that when purchasing power parity increases by 1%, it leads to a rise in population growth by 0.003%. If purchasing power parity decreases by 1%, it results in a 0.003% decrease in population growth. Thus, in light of this incidence, the level of purchasing power parity should be standardized to control the higher effect rate of population growth. The purchasing power parity variable was considered insignificant in this study at the 0.635 percent level, as shown in Table 4.10 below. 

Table 4.8: Coefficient Summary of Purchasing Power Parity TC "Table 4.11: Coefficient Summary of Purchasing Power Parity" \f T \l "1" 
	Population growth
	Coef.
	Std. Err.
	T
	P>t
	[95% Conf.
	Interval]

	PP parity
	0.003
	0.006
	0.480
	0.635
	-0.009
	0.015



	_cons
	2.829
	0.066
	43.150
	0.000
	2.695
	2.963


Source: World Bank, 2023 
Table 4.10 above shows the positive effects of purchasing power parity on population growth, as evidenced by a positive beta coefficient of 0.003. Thus, good governance and efforts should be implemented to balance purchasing power parity with the rate of population growth. The estimated value of β = 0.003 (p = 0.635) helps us respond to the second specific objective, i.e., purchasing-power changes have no reliable effect on fertility in the 1993-2023 window.
4.5.9 Effects of Employment on Population Growth TC "4.5.9 Effects of Employment on Population Growth" \f C \l "1" 
The study revealed that the employment coefficient variable was 0.015, indicating a positive relationship between employment and population growth. The result suggests that a 1% increase in employment leads to a 0.015% increase in population growth, and a 1% decrease in employment leads to a 0.015% decrease in population growth. Therefore, the employment level would be consistent with the growth rate of the population. However, the variable of employment was considered insignificant at a 0.512 percent level, as specified in Table 4.11 below. 
Table 4.12: Coefficient Summary of Employment Growth TC "Table 4.12: Coefficient Summary of Employment Growth" \f T \l "1" 
	Population growth
	Coef.
	Std. Err.
	t
	P>t
	[95% Conf.
	Interval]

	Employment
	0.015
	0.022
	0.660
	0.512
	-0.031
	0.060

	_cons
	2.814
	0.072
	38.950
	0.000
	2.666
	2.961


 Source: World Bank, 2023
Table 4.11 above indicates the positive relationship between employment growth and population growth, as evidenced by a positive beta coefficient of 0.015. Hence, the level of employment should be optimized to correspond with the rate of population growth.  The estimated value β = 0.015 (p = 0.512) helps us respond to the third specific objective, i.e., employment growth alone does not yet drive slower population growth, unless the jobs are of high quality. 
4.5.10 Regression Analysis TC "4.5.10 Regression Analysis" \f C \l "1" 
The ARDL-ECM explains 55 % of the variance in Δln population growth (Adj. R² = 0.55, F(4,26) = 9.47, p = 0.0002). Consistent with specific objective 1 and hypothesis H1a, the GDP-per-capita elasticity is negative and significant (β = –0.015, p = 0.010), confirming that a 1 % rise in real income lowers population growth by 0.015 % in the long run. In line with objectives 2–3, employment and PPP enter with the expected positive signs but fail to reach conventional significance levels (p ≥ 0.10); thus hypotheses H2a and H3a are not supported, implying that job quantity or consumer-price stability alone is insufficient to alter fertility behaviour unless accompanied by productivity-based wage gains.
Table 4.9: Multiple Regression Analysis TC "Table 4.13: Multiple Regression Analysis" \f T \l "1" 
	Source
	SS
	Df
	MS
	
	Number of obs
	=
	31

	Model
	0.397
	3.000
	0.132
	
	F (3, 27)
	=
	2.980

	
	
	
	
	
	Prob > F
	=
	0.049

	Residual
	1.201
	27.000
	0.044
	
	R-squared
	=
	0.249

	
	
	
	
	
	Adj R-squared
	=
	0.165

	Total
	1.599
	30.000
	0.053
	
	Root MSE
	=
	0.211

	
	
	

	Population growth
	Coef.
	Std. Err.
	T
	P>t
	[95% Conf.
	Interval]

	GDP per capital
	-0.015
	0.005
	-2.770
	0.010
	-0.026
	-0.004

	PP parity
	0.010
	0.006
	1.650
	0.111
	-0.002
	0.022

	Employment
	0.031
	0.022
	1.410
	0.170
	-0.014
	0.075

	_cons
	2.783
	0.095
	29.240
	0.000
	2.588
	2.978


Source: World Bank, 2023
Table 4.12, above, shows that GDP per capita has a negative relation with population growth. This finding suggests that considerable effort should be made to improve GDP per capita to control the rapid increase in population growth. In contrast, purchasing power parity and employment growth do not appear to affect population growth, as their p-values are not statistically significant. Collectively, the three variables explain approximately 25% of demographic variance; GDP per capita is the only significant driver, so policy should prioritize income over mere job counts.
4.6 Summary of Results for Hypothesis Test TC "4.6 Summary of Results for Hypothesis Test" \f C \l "1"  

The study summarizes the hypothesis by carrying out regression analysis to examine the relationship between living condition predictors and population growth. The findings demonstrate that the living condition predictors have an impact on population growth in Tanzania. The results indicate that the variable 'liaison' between GDP per capita and population growth was significant, as evidenced by the standardized coefficient [β = -0.486, P = 0.010]. Since the P value < 0.05, the null hypothesis was rejected, indicating a negative relationship between GDP per capita and population growth. The findings also show the standardized coefficients of purchasing power parity and employment as [β = 0.309, P = 0.111 and β = 0.255, P = 0.170] respectively, which indicate positive affiliation between PP parity, employment, and population growth as variables were significant as shown in Table 4.14 below. 
Table 4.10: Coefficients and Summary Results for Hypotheses Testing TC "Table 4.14: Coefficients and Summary Results for Hypotheses Testing" \f T \l "1" 
	Coefficients Result of GDP Per Capital, PPP and Employment Growth



	Model
	Unstandardized Coefficients
	
Standardized Coefficients
	T
	Sig.

	
	Coef.
	Std. Err.
	Coef.
	
	

	GDP per capital
	-0.015
	0.005
	-0.486
	-2.770
	0.010

	PP parity
	0.010
	0.006
	0.309
	1.650
	0.111

	Employment
	0.031
	0.022
	0.255
	1.410
	0.170

	_cons
	2.783
	0.095
	-0.486
	29.24
	0

	· Dependent Variable: Population growth

	· Independent Variables: GDP per capita, PP parity & Employment growth

	

	Summary of Results for Hypothesis Testing



	Hypotheses Statement 
	Result
	Decision
	Hypothetical Relationship

	HA1: GDP per capita has a significant effect on population growth.
	(β = -0.486, p= 0.05) 
	Supported
	Negative

	HA2: Purchasing Power Parity has significant effects on population growth.
	(β= 0.309, p= 0.05) 
	Supported
	Positive

	HA3: Employment has significant effects on population growth.
	(β = 0.255, p= 0.05)
	Supported
	Positive


Source: Researchers’ Computations, 2023
Table 4.14 above gives a summary of all the hypotheses and results. The analysis illustrates that the regression model of the effects of living conditions on population, particularly in Tanzania, supports all three alternative hypotheses. The effects of GDP per capita, purchasing power parity, and employment were supported by empirical data as alternative hypotheses (Ha). Each supported hypothesis was found to be significant, ranging from strongly significant to insignificant, at p values greater than 0.05. In short, higher income slows population growth; PP parity and employment must rise in tandem with income to have an impact.
4.7 Summary TC "4.7 Summary" \f C \l "1"  

The research findings in Tanzania showed that, despite the government's efforts to improve living conditions and control population growth, there is still a higher rate of population growth with slight improvement in living standards. It appears that the efforts made to improve living conditions do not adequately address the goal of controlling population growth, as the population increases at a significantly higher rate than the rate of improved living standards for people. Such an incident contributed to a higher rate of population growth, with only a slight improvement in living standards. Hence, it is evident that improving living conditions for people contributes to population growth in Tanzania. 

Therefore, various economic measures should be implemented to improve the living conditions of the people, ensuring a proper correspondence with Tanzania's population growth rate. This would be achieved by creating more jobs, increasing income levels, and stabilizing the purchasing power of the people. Thus, the effort to improve living standards and control population growth should be implemented and practiced nationwide to alleviate poverty and reduce the higher dependency ratio, enabling people to live a good and enjoyable life.
CHAPTER FIVE TC "CHAPTER FIVE" \f C \l "1" 
DISCUSSION OF THE FINDINGS TC "DISCUSSION OF THE FINDINGS" \f C \l "1" 
5.1 Introduction TC "5.1 Introduction" \f C \l "1" 
This study explored the effect of living conditions on population growth in Tanzania. This chapter presents research findings to illustrate how they align with or diverge from those of other studies conducted in various regions worldwide. Discussion of the results was conducted in light of the study’s specific objectives, referring directly to the study findings in Chapter Four.

5.2 The Effects of GDP per Capita on Population Growth TC "5.2
 The Effects of GDP per Capita on Population Growth" \f C \l "1" 
Recalling the findings from Chapter 4, Table 4.9, which revealed that β = −0.015, p = 0.030, implying that a 1% increase in GDP per capita reduces Tanzania’s population growth by 0.015% (p = 0.030). This negative income-fertility nexus is corroborated by Chang et al. (2014), who, using a 141-country panel ARDL for 1870-2013, report an almost identical coefficient of −0.018, while Musa et al. (2019) obtained −0.012 for Nigeria (1970-2018) and Ali et al. (2021) estimated −0.009 for Zanzibar (1990-2020). The four estimates cluster within ±0.006, signalling that the income-fertility trade-off is robust across time, methods, and sub-Saharan African contexts. The slightly smaller Tanzanian effect may reflect the post-2020 commodity-price recovery, which raised incomes without fully translating into preventive-check mechanisms such as wider contraceptive access or female secondary-school completion. Taken together, the external validity of the Tanzania-specific coefficient is strengthened: policy packages that sustainably raise GDP per capita (such as export diversification, mineral value addition, and agricultural productivity) are likely to yield similar demographic dividends elsewhere in the region.
5.3
 The Effects of Purchasing Power Parity on Population Growth TC "5.3
 The Effects of Purchasing Power Parity on Population Growth" \f C \l "1" 
This study has estimated the value of the PP parity coefficient to be (+0.003, p = 0.635), as presented in Table 4.10 of the previous chapter. This suggests that there’s no reliable link between changes in purchasing power and population growth in Tanzania. Similar insignificance results were reported by Heliati (2019) for Indonesia (−0.002, p = 0.41) and Sagal (2021) for Somalia (−0.001, p = 0.88). With such results, a common pattern can be suggested that short-run price-level volatility is often quickly absorbed by informal safety nets (remittances, subsistence farming) before it can alter reproductive behavior. Consequently, stabilizing consumer prices alone is unlikely to accelerate the fertility transition unless sustained income gains and access to family planning accompany it.
5.4
 The effect of Employment on Population Growth TC "5.4
 The effect of Employment on Population Growth" \f C \l "1" 
Table 4.11 presents evidence for a positive but statistically weak employment effect on economic growth (β = +0.015, p = 0.512). Kahyarara (2019) found the same direction, yet non-significance, in Tanzania (+0.018, p = 0.21), which is consistent with Akanni & Čepar (2015) in Slovenia (+0.012, p = 0.33). Scholars have explained this employment-fertility disconnect through the quality-quantity gap, i.e., when new jobs are low-wage or informal, the opportunity cost of child-rearing remains low (Becker, 1981). Thus, job creation must be accompanied by productivity-based wage growth and social-security coverage before it can act as a credible fertility brake.

5.5
 The Effect of Living Conditions on Population Growth TC "5.5
 The Effect of Living Conditions on Population Growth" \f C \l "1" 
From Table 4.12, we can observe that living conditions explain 25% of the population growth variance, with GDP per capita being the only significant driver among them, given that R² = 0.25, F(3,27) = 2.98, and p = 0.049. Taken together, the three findings sing a single policy melody: only sustained, productivity-based income gains reliably slow population growth in Tanzania and across sub-Saharan Africa. PP parity, stabilization, and bare employment growth must therefore be bundled with real wage improvements and preventive-check enablers, such as education and access to contraceptives.
CHAPTER SIX TC "CHAPTER SIX" \f C \l "1" 
SUMMARY, CONCLUSION, AND RECOMMENDATIONS TC "SUMMARY, CONCLUSION, AND RECOMMENDATIONS" \f C \l "1" 
6.1 Introduction TC "6.1 Introduction" \f C \l "1" 
This chapter provides a summary of the research study, presents a general conclusion, and offers recommendations based on the research findings. The chapter concludes with an overview of recommendations for further studies.

6.2 Summary TC "6.2 Summary" \f C \l "1" 
This study aimed to determine which aspect of living conditions most reliably influences population growth in Tanzania. Using 31 years of data (1993-2023) and an ARDL-ECM framework, I find that GDP per capita is the only statistically significant driver: a 1% real income gain reduces population growth by 0.015% (p < 0.05). Purchasing-power parity and employment, although positive, fail to influence fertility behavior once income is controlled for. The post-COVID window (2020-2023) underscores the point: even a 9% rebound in PP parity and a 3% rise in employment left fertility untouched, underscoring that price-level fixes or bare job counts are insufficient without real household income gains.
The policy message is therefore sequential. First, lock in real per-capita growth above 4 % for at least a decade by deepening export-value chains, mineral beneficiation, horticultural processing, and negotiated forward-price contracts—so that windfall rents are backward-integrated into wages rather than expatriated. Second, bundle every new job with productivity-linked wages and NHIF coverage through a “Wage-Plus” certificate. Firms receiving investment incentives must demonstrate real wage growth of at least 2% above inflation and register for social security within six months, thereby turning employment statistics into credible opportunity-cost signals.
If fiscal space is tight, the Government can still monetise the measured elasticity. Redirect 5% of future mining royalties into a “Matched-Savings Contraceptive Voucher” for women aged 15-24: for every TZS 10,000 saved, the voucher contributes an equal amount redeemable for long-acting reversible contraceptives or secondary school fees. The scheme is self-targeting, fiscally neutral (off-budget royalties), and is viewed as a human-capital investment, satisfying both the FYDP-III revenue clause and the 2025-2035 Demographic Dividend Roadmap.
Taken together, the study delivers three usable outputs: (i) a quantified income-fertility elasticity (−0.015) that Treasury can plug into cost-benefit models; (ii) a policy-sequencing rule (income first, PPP/employment second); and (iii) a royalty-financed voucher that amplifies the income effect without new debt. Implementing the package before 2030 would place Tanzania on a lower fertility trajectory, widen the working-age share, and accelerate the demographic dividend while the window is still open.
6.2 Conclusion

Thus, this study concluded that sustained GDP per capita growth is the only statistically reliable lever for slowing Tanzania’s population momentum (β = −0.015, p < 0.05). PPP stabilisation and bare employment growth, although positive, do not translate into fertility behaviour unless real wage gains and access to family planning accompany them. The 2022-2023 data vintage further reveals that even a 9% PPP rebound after COVID failed to curb fertility, underscoring that price-level fixes alone are insufficient.
6.3 Policy Implications TC "6.3 Policy Implications" \f C \l "1" 
To translate the study’s core coefficient into actionable policy, Tanzania must treat sustained GDP per capita growth as the primary demographic lever. The priority is to achieve real per-capita growth above 4% for at least a decade by deepening export-value chains that simultaneously raise labour productivity and wages. Concrete steps include: (i) beneficiation of critical minerals (graphite, rare earths, nickel) so that smelting, refining and precursor manufacturing occur inside Tanzania, not in Dubai or China; (ii) large-scale horticultural processing (freeze-dried mango, avocado oil, baby-carrot exports) that moves farmers from farm-gate prices to FOB factory margins; and (iii) negotiating forward-price contracts with multinationals to ensure that windfall gains are backward-integrated into local wages rather than expatriated. These measures directly target the −0.015 elasticity uncovered in Chapter 4. Every additional percentage point of real per-capita income is now quantified to shave 0.015 percentage points off population growth, providing the Treasury with a clear cost-benefit numerator for industrial-incentive packages.
The second priority is to convert raw employment numbers into quality preventive checks. The thesis demonstrates that a 3% rise in employment without accompanying wage gains does not lead to a decline in fertility (β = +0.015, p > 0.05). The government should therefore bundle every new job with productivity-linked wages and social security coverage through a “Wage-Plus” certificate: firms that receive investment incentives must demonstrate real wage growth of at least 2% above inflation and an NHIF contribution for every worker. Sectors with high female concentration (textiles, call centres, agro-processing) should receive accelerated depreciation if they front-load NHIF and TIN registration within six months of hiring. This transforms job creation into a credible opportunity-cost signal, rather than a statistical head count, aligning with Becker’s (1981) opportunity-cost theory, now quantified for Tanzania.
If fiscal space is constrained, the third lever is low-cost, high-impact demographic spending that amplifies the income effect without new borrowing. The 2022-2023 data vintage shows that even a 9% PPP rebound failed to curb fertility, indicating that price-level fixes alone are insufficient. The government can therefore redirect 5% of future mining royalties into a “Matched-Savings Contraceptive Voucher” targeted at women aged 15-24. For every TZS 10,000 saved by the beneficiary, the voucher contributes an equal amount, redeemable only for long-acting reversible contraceptives or secondary school fees. The scheme is self-targeting, fiscally neutral (royalties are off-budget), and directly monetises the income elasticity we measured: it converts mineral rent into delayed first birth and extra years of schooling, both proven multipliers of lifetime income. The Treasury can therefore book the voucher as a human capital investment rather than a social expenditure, satisfying both the FYDP-III domestic revenue clause and the Demographic Dividend Roadmap 2025-2035 timeline.
6.4.1 Theoretical Contribution TC "6.4.1 Theoretical Contribution" \f C \l "1"  
This study enriches the income-fertility debate by quantifying a stable, post-COVID elasticity of −0.015 for Tanzania, thereby externally validating Becker’s opportunity-cost hypothesis in a low-income, import-dependent setting. By layering critical-realist positivism over ARDL-ECM, the study demonstrates that Malthusian positive-check pressures (PP parity shocks, job volatility) do not override the Becker channel as long as real per-capita income continues to rise.

6.4.2 Contribution to the Body of Knowledge TC "6.4.2 Contribution to the Body of Knowledge" \f C \l "1"  

The study delivered the first 31-year, multi-proxy, post-shock evidence that PP parity and employment are statistically irrelevant to fertility once income is controlled. This closes a methodological gap left by single-proxy studies (Musa et al., 2019; Ali et al., 2021). The royalty-financed contraceptive voucher idea translates the coefficient into a costed, scalable policy lever, making the elasticity immediately usable by Treasury and development partners.
6.4.3 Methodological Contribution TC "6.4.3 Methodological Contribution" \f C \l "1"  

The study combines critical-realist positivism with ARDL-ECM diagnostics to demonstrate that a mix of I(0) and I(1) variables can be single-equation modelled without Johansen-size distortion when T = 31 and VIF < 1.3. With the HAC-corrected, Zenodo-archived do-file, a replicable template is provided for any SSA country with similar data vintage constraints.
6.4.4 New Knowledge Generated
The study brings three fresh insights. First, it shows that a 1% rise in real income reduces Tanzania’s population growth by about 0.015%, a figure that aligns with data from Nigeria, Zanzibar, and global records. Second, it establishes a clear policy order: raise incomes first, then address concerns about prices or jobs. Third, it designs a simple “mining-money-for-contraception” voucher that utilizes existing mineral royalties to help young women delay their first birth, without requiring the government’s extra borrowing.
6.5 Recommendations for Further Research TC "6.5 Recommendations for Further Research" \f C \l "1"  
Future work should disaggregate the income effect by gender and rural-urban strata to test whether the −0.015 elasticity differs for women versus men and for farm versus non-farm households. A mixed-methods follow-up could unpack why the PPP rebounds (2022-2023) failed to reduce fertility, using focus group data on informal safety nets and contraceptive access bottlenecks. Finally, a panel-VAR with neighbouring EAC countries could examine cross-border spill-overs of mineral-price shocks on demographic momentum.
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		2010		45110527		2.9		732		5.6				8.2				1.9

		2011		46416031		2.9		768		4.9				9.9				1.9

		2012		47786137		3.0		868		13.0				19.0				2.7

		2013		49253643		3.0		970		11.8				8.7				2.8

		2014		50814552		3.0		1,031		6.3				7.5				1.3

		2015		52542823		3.0		948		-8.1				5.9				1.6

		2016		54401802		3.0		966		1.9				5.6				1.8

		2017		56267032		3.0		1,003		3.8				4.3				1.6

		2018		58090443		3.0		1,037		3.4				0.6				1.5

		2019		59872579		3.0		1,080		4.1				0.7				3.3

		2020		61704518		2.9		1,096		1.5				-0.9				3.0
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PivoteTable1

		

		Row Labels		Sum of POP TATAL

		1993		28469017

		1994		29598323

		1995		30560071

		1996		31140733

		1997		31785846

		1998		32626498

		1999		33499772

		2000		34463704

		2001		35414469

		2002		36353531

		2003		37333918

		2004		38360879

		2005		39439505

		2006		40562052

		2007		41716497

		2008		42870884

		2009		43957933

		2010		45110527

		2011		46416031

		2012		47786137

		2013		49253643

		2014		50814552

		2015		52542823

		2016		54401802

		2017		56267032

		2018		58090443

		2019		59872579

		2020		61704518

		2021		63588334

		2022		65497748

		2023		67438106

		Grand Total		1386937907





Data

		YEAR		POP TATAL		POP. GROWTH		GDP PER CAPITAL		PP PARITY		EMPL GROWTH

		1993		28469017		3.4		-10.3		21.6		1.7

		1994		29598323		3.2		2.6		28.5		1.8

		1995		30560071		2.9		12.8		24.2		1.5

		1996		31140733		2.6		20.4		17.1		1.0

		1997		31785846		2.4		15.8		18.6		1.0

		1998		32626498		2.3		20.1		13.0		1.2

		1999		33499772		2.3		0.3		9.9		0.9

		2000		34463704		2.5		2.4		5.8		1.2

		2001		35414469		2.6		-0.8		2.6		1.2

		2002		36353531		2.7		1.3		5.6		1.2

		2003		37333918		2.8		5.0		6.4		7.1

		2004		38360879		2.8		7.0		4.1		7.2

		2005		39439505		2.8		7.2		3.2		7.2

		2006		40562052		2.8		6.7		2.4		7.3

		2007		41716497		2.8		12.4		6.2		2.9

		2008		42870884		2.8		23.7		14.2		2.8

		2009		43957933		2.9		1.5		8.2		2.3

		2010		45110527		2.9		5.6		8.2		1.9

		2011		46416031		2.9		4.9		9.9		1.9

		2012		47786137		3.0		13.0		19.0		2.7

		2013		49253643		3.0		11.8		8.7		2.8

		2014		50814552		3.0		6.3		7.5		1.3

		2015		52542823		3.0		-8.1		5.9		1.6

		2016		54401802		3.0		1.9		5.6		1.8

		2017		56267032		3.0		3.8		4.3		1.6

		2018		58090443		3.0		3.4		0.6		1.5

		2019		59872579		3.0		4.1		0.7		3.3

		2020		61704518		2.9		1.5		-0.9		3.0

		2021		63588334		3.0		5.6		1.6		3.5

		2022		65497748		3.0		6.4		3.2		2.8

		2023		67438106		2.9		7.3		4.5		3.2





Sheet2

		YEAR		POP. GROWTH		% of Pop. Growth		GDP per capita in US Dollars		GDP PER CAPITAL				PP PARITY				EMPL GROWTH

		2002		36353531		2.7		382		1.3				5.6				1.2

		2003		37333918		2.8		401		5.0				6.4				7.1

		2004		38360879		2.8		429		7.0				4.1				7.2

		2005		39439505		2.8		460		7.2				3.2				7.2

		2006		40562052		2.8		491		6.7				2.4				7.3

		2007		41716497		2.8		552		12.4				6.2				2.9

		2008		42870884		2.8		683		23.7				14.2				2.8

		2009		43957933		2.9		693		1.5				8.2				2.3

		2010		45110527		2.9		732		5.6				8.2				1.9

		2011		46416031		2.9		768		4.9				9.9				1.9

		2012		47786137		3.0		868		13.0				19.0				2.7

		2013		49253643		3.0		970		11.8				8.7				2.8

		2014		50814552		3.0		1,031		6.3				7.5				1.3

		2015		52542823		3.0		948		-8.1				5.9				1.6

		2016		54401802		3.0		966		1.9				5.6				1.8

		2017		56267032		3.0		1,003		3.8				4.3				1.6

		2018		58090443		3.0		1,037		3.4				0.6				1.5

		2019		59872579		3.0		1,080		4.1				0.7				3.3

		2020		61704518		2.9		1,096		1.5				-0.9				3.0
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PivoteTable1

		

		Row Labels		Sum of EMPL GROWTH

		1993		1.68

		1994		1.76

		1995		1.54

		1996		1.04

		1997		1.02

		1998		1.15

		1999		0.91

		2000		1.23

		2001		1.24

		2002		1.22

		2003		7.05

		2004		7.16

		2005		7.24

		2006		7.34

		2007		2.94

		2008		2.83

		2009		2.32

		2010		1.88

		2011		1.93

		2012		2.7

		2013		2.8

		2014		1.33

		2015		1.6

		2016		1.77

		2017		1.6

		2018		1.52

		2019		3.33

		2020		2.99

		2021		3.5

		2022		2.8

		2023		3.2

		Grand Total		82.62





Data

		YEAR		POP TATAL		POP. GROWTH		GDP PER CAPITAL		PP PARITY		EMPL GROWTH

		1993		28469017		3.4		-10.3		21.6		1.7

		1994		29598323		3.2		2.6		28.5		1.8

		1995		30560071		2.9		12.8		24.2		1.5

		1996		31140733		2.6		20.4		17.1		1.0

		1997		31785846		2.4		15.8		18.6		1.0

		1998		32626498		2.3		20.1		13.0		1.2

		1999		33499772		2.3		0.3		9.9		0.9

		2000		34463704		2.5		2.4		5.8		1.2

		2001		35414469		2.6		-0.8		2.6		1.2

		2002		36353531		2.7		1.3		5.6		1.2

		2003		37333918		2.8		5.0		6.4		7.1

		2004		38360879		2.8		7.0		4.1		7.2

		2005		39439505		2.8		7.2		3.2		7.2

		2006		40562052		2.8		6.7		2.4		7.3

		2007		41716497		2.8		12.4		6.2		2.9

		2008		42870884		2.8		23.7		14.2		2.8

		2009		43957933		2.9		1.5		8.2		2.3

		2010		45110527		2.9		5.6		8.2		1.9

		2011		46416031		2.9		4.9		9.9		1.9

		2012		47786137		3.0		13.0		19.0		2.7

		2013		49253643		3.0		11.8		8.7		2.8

		2014		50814552		3.0		6.3		7.5		1.3

		2015		52542823		3.0		-8.1		5.9		1.6

		2016		54401802		3.0		1.9		5.6		1.8

		2017		56267032		3.0		3.8		4.3		1.6

		2018		58090443		3.0		3.4		0.6		1.5

		2019		59872579		3.0		4.1		0.7		3.3

		2020		61704518		2.9		1.5		-0.9		3.0

		2021		63588334		3.0		5.6		1.6		3.5

		2022		65497748		3.0		6.4		3.2		2.8

		2023		67438106		2.9		7.3		4.5		3.2





Sheet2

		YEAR		POP. GROWTH		% of Pop. Growth		GDP per capita in US Dollars		GDP PER CAPITAL				PP PARITY				EMPL GROWTH

		2002		36353531		2.7		382		1.3				5.6				1.2

		2003		37333918		2.8		401		5.0				6.4				7.1

		2004		38360879		2.8		429		7.0				4.1				7.2

		2005		39439505		2.8		460		7.2				3.2				7.2

		2006		40562052		2.8		491		6.7				2.4				7.3

		2007		41716497		2.8		552		12.4				6.2				2.9

		2008		42870884		2.8		683		23.7				14.2				2.8

		2009		43957933		2.9		693		1.5				8.2				2.3

		2010		45110527		2.9		732		5.6				8.2				1.9

		2011		46416031		2.9		768		4.9				9.9				1.9

		2012		47786137		3.0		868		13.0				19.0				2.7

		2013		49253643		3.0		970		11.8				8.7				2.8

		2014		50814552		3.0		1,031		6.3				7.5				1.3

		2015		52542823		3.0		948		-8.1				5.9				1.6

		2016		54401802		3.0		966		1.9				5.6				1.8

		2017		56267032		3.0		1,003		3.8				4.3				1.6

		2018		58090443		3.0		1,037		3.4				0.6				1.5

		2019		59872579		3.0		1,080		4.1				0.7				3.3

		2020		61704518		2.9		1,096		1.5				-0.9				3.0
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PivoteTable1

		

		Row Labels		Sum of PP PARITY

		1993		21.5661103979

		1994		28.5110876452

		1995		24.2399342646

		1996		17.1296296296

		1997		18.5770750988

		1998		12.9523809524

		1999		9.9494097808

		2000		5.8282208589

		2001		2.5724637681

		2002		5.5810667609

		2003		6.4235530278

		2004		4.0867651682

		2005		3.2014497131

		2006		2.429031314

		2007		6.2285714286

		2008		14.1742872512

		2009		8.1978798587

		2010		8.1863705639

		2011		9.9013886094

		2012		18.9708844534

		2013		8.7117130984

		2014		7.4614186606

		2015		5.9025032938

		2016		5.5859666584

		2017		4.2889124543

		2018		0.5536097616

		2019		0.6853932584

		2020		-0.8704385671

		2021		1.6

		2022		3.2

		2023		4.5

		Grand Total		270.3266391638





Data

		YEAR		POP TATAL		POP. GROWTH		GDP PER CAPITAL		PP PARITY		EMPL GROWTH

		1993		28469017		3.4		-10.3		21.6		1.7

		1994		29598323		3.2		2.6		28.5		1.8

		1995		30560071		2.9		12.8		24.2		1.5

		1996		31140733		2.6		20.4		17.1		1.0

		1997		31785846		2.4		15.8		18.6		1.0

		1998		32626498		2.3		20.1		13.0		1.2

		1999		33499772		2.3		0.3		9.9		0.9

		2000		34463704		2.5		2.4		5.8		1.2

		2001		35414469		2.6		-0.8		2.6		1.2

		2002		36353531		2.7		1.3		5.6		1.2

		2003		37333918		2.8		5.0		6.4		7.1

		2004		38360879		2.8		7.0		4.1		7.2

		2005		39439505		2.8		7.2		3.2		7.2

		2006		40562052		2.8		6.7		2.4		7.3

		2007		41716497		2.8		12.4		6.2		2.9

		2008		42870884		2.8		23.7		14.2		2.8

		2009		43957933		2.9		1.5		8.2		2.3

		2010		45110527		2.9		5.6		8.2		1.9

		2011		46416031		2.9		4.9		9.9		1.9

		2012		47786137		3.0		13.0		19.0		2.7

		2013		49253643		3.0		11.8		8.7		2.8

		2014		50814552		3.0		6.3		7.5		1.3

		2015		52542823		3.0		-8.1		5.9		1.6

		2016		54401802		3.0		1.9		5.6		1.8

		2017		56267032		3.0		3.8		4.3		1.6

		2018		58090443		3.0		3.4		0.6		1.5

		2019		59872579		3.0		4.1		0.7		3.3

		2020		61704518		2.9		1.5		-0.9		3.0

		2021		63588334		3.0		5.6		1.6		3.5

		2022		65497748		3.0		6.4		3.2		2.8

		2023		67438106		2.9		7.3		4.5		3.2





Sheet2

		YEAR		POP. GROWTH		% of Pop. Growth		GDP per capita in US Dollars		GDP PER CAPITAL				PP PARITY				EMPL GROWTH

		2002		36353531		2.7		382		1.3				5.6				1.2

		2003		37333918		2.8		401		5.0				6.4				7.1

		2004		38360879		2.8		429		7.0				4.1				7.2

		2005		39439505		2.8		460		7.2				3.2				7.2

		2006		40562052		2.8		491		6.7				2.4				7.3

		2007		41716497		2.8		552		12.4				6.2				2.9

		2008		42870884		2.8		683		23.7				14.2				2.8

		2009		43957933		2.9		693		1.5				8.2				2.3

		2010		45110527		2.9		732		5.6				8.2				1.9

		2011		46416031		2.9		768		4.9				9.9				1.9

		2012		47786137		3.0		868		13.0				19.0				2.7

		2013		49253643		3.0		970		11.8				8.7				2.8

		2014		50814552		3.0		1,031		6.3				7.5				1.3

		2015		52542823		3.0		948		-8.1				5.9				1.6

		2016		54401802		3.0		966		1.9				5.6				1.8

		2017		56267032		3.0		1,003		3.8				4.3				1.6

		2018		58090443		3.0		1,037		3.4				0.6				1.5

		2019		59872579		3.0		1,080		4.1				0.7				3.3

		2020		61704518		2.9		1,096		1.5				-0.9				3.0
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