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Introduction
The aging of Germany may be among great success stories in the twentieth century. Nonetheless, increased longevity may also lead to notable long-term economic consequences. This includes a slower rate of economic growth and immigration flows due to diminishing income gaps between high-income and middle-income countries and individuals. It also includes reduced workforce and increased subsistence production. Malthus is one of the theorists who describe pre-industrial societies and the change in long-term economic growth in the industrial revolution. This paper highlights the effect of population aging on economic growth and sustainability of the environment based on the Malthusian population growth theory. The theory helps provide the basis for the economic consequences of the aging population in Germany. Further, the country may be experiencing logistic population growth, where a population may continue growing until it gets to its carrying capacity; the maximum number of people that a society’s resources can support. Achieving a population size of the carrying capacity implies that resources are limited, which may eventually slow population growth. Thus, a logistic population growth model may be vital for studying the patterns of economic expansion and aging population to bring about improved living standards in Germany.
Economic Theory and Model
The country may be experiencing diminished population growth and changes in recent years. The changes in a population vary significantly in spatial and age factors. Germany represents a case of increased aging population; the proportion of individuals in older age groups has increased more than that of younger age groups. This may have a significant impact on both the economy and the environment. Malthusian theory of population growth analyzes the effect of population changes on economic growth and sustainability of economic resources. His arguments back the claim that level of resources in the environment to support production activities limits population growth, rendering further growth impossible. The theory relies on two assumptions; land is a fixed factor of production and, hence resources increase at given time periods, and population growth occurs exponentially. Malthus posits that populations aging can outgrow resources if left unchecked. The logic behind the argument is that population growth occurs geometrically say 1, 2, 4, 8, whereas resources increase arithmetically say 1, 2, 3, 4. Thus, the logistic growth equation applies in the calculation of population growth rate. The equation is as follows: dN/dt=rN([K-P]/K). Since population growth rate is a function of population (P) and time (t), it is defined as dP/dt, where d means change in population size due to change in time. K represents carrying capacity while r represents highest per capita growth rate characteristic of a population. Per capita growth rate depends on the fertility and mortality rates of the population. The equation is based on the assumption that carrying capacity and per capita growth rate remain constant over time in any given population. Ultimately, the corresponding logistic model will be an S-shaped curve, as shown below.
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Discussion
As evident in the graph, population growth is higher during the initial periods when the environment can support the population, but growth starts to slow when resources become limited. Consequently, population growth will start to decline until it reaches sustainable levels. The logistic model has two major components; there exists a positive impact of the standard of living on population growth rate, and the existence of fixed resources creates negative feedback to standards of living and population size. This implies that, where there is no technological change or expansion of resources, the population will achieve stability around a constant level. The population growth model offers the best understanding by imagining Germany as a land with fixed resources, confronted with the possibility of increased national expenditure due to rise in number of the aging population. Such increase may lead to negative impact on economic growth because it would occur from an unproductive sector. Most elderly individuals do not engage in production, and the fact that there is increased longevity implies that there is more consumption than it may have been the case in earlier periods of time. Economic issues of the aging population include the perception that it may occur under reduced growth rate of per capita income. This would lead to more elderly individuals depending on the younger generation and the limited economic resources for survival. Likewise, the older age groups are characterized by greater unproductivity when compared to the younger age groups. Correspondingly, they place increased expenditure to the economy through social support and pension. Moreover, aging population would cause unequal distribution of income between households whose head has attained retirement age and the younger families, and increased savings as opposed to investment among the older age groups.
Issues that contribute to unproductiveness from the older age groups include the availability of pension and welfare, health limitations, and elderly individuals in the workforce becoming disheartened and opting for early retirement whenever they face bad reemployment prospects. Consequently, output will decline due to the law of diminishing returns; if one factor of production such as labor increases while other factors such as resources remain constant, output per unit will eventually diminish. As a result, population growth would create a scenario where diminishing returns reduce incremental output to zero, that is, an increased in the proportion of the older age groups to the fixed resources yields no increase in output. Therefore welfare and pension consume a significant output of the economy. After a population reaches its carrying capacity, further growth may be impossible due to lack of non-wage income for capital formation. The country’s economy would arrive at a stationary state, where the size of the population is optimum, and many individuals would be living at or close to subsistence level. If the assumptions hold true, that carrying capacity and per capita growth rate, among other variables, remain constant over time, then Malthus theory of population growth would also be valid. It would also imply an inverse relationship between population growth and subsistence production. However, changes in the variables and addition of new ones such as migration, biotechnology, expansion of human mind and imagination, the unpredictability of nature, and technological improvements, amongst other variables, may have mitigating effects on the relationship between population growth and subsistence production. At their core, the theory and model verify that humans are tied to the environment. Even a highly developed society like Germany, with modern technological advancements in agriculture, can experience slowed economic growth through increased aging population. Generally, the above discussion provides vital evidence on age utilization of public output and the need to increase the number of individuals engaging in production among younger age groups and restructure assignment rules for government income and expenditure across levels of government.
Summary
In summary, the impact of population aging on the cost and revenue structures of Germany’s economy has been presented. Economic issues of an aging population include: population aging occurring under reduced growth rate of per capita income, increased dependency of the economic status of the elderly individuals on limited resources, greater unproductivity but equally greater consumption from older age groups, and unequal distribution of income between households whose head has attained retirement age and the younger families. Issues hindering labor supply of the older age groups include: availability of pension and welfare, health limitations that influence decisions to retire, and older individuals in the workforce becoming disheartened and opting for early retirement whenever they face bad reemployment prospects. Malthusian theory of population growth backs the claim that limited resources, in turn, leads to a limited increase in population size, rendering further growth impossible. The logistic growth model helps analyzes population changes for any given time period. Generally, the discussion shows that increased aging population of Germany may eventually lead to higher expenditures in national budget and social security and increased dependency among the older age groups. Nonetheless, rapid change in technical knowledge and increased competition may necessitate greater adaptability of the labor force.
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