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A note on 

Population  Dynamics  and  Environmental  Sustainability  
 

 

 

 

The linkage between population dynamics, in particular population size, and environmental 

change is complex. Some studies have found that there is no single, direct,  relationship 

between the two.  The environmental impacts of population dynamics are determined by 

other factors such as consumption pattern, technology, political context, and cultural factors. 

Yet, we also  hear an argument that blames the continuing large number of population as one 

of the most important determinants of environmental destruction, that today population 

consume resources more than the earth can support. The argument continues that , to save our 

planet (for the whole world population, including the rich who consumes a lot),  we should 

reduce the population growth rate and should eventually stabilize the world population size. 

In turn, the argument goes, family planning programmes should be strengthened to speed up 

the reduction in fertility rate, even going further below replacement level to save our planet. 

It is argued that TFR can  go below 1.7, much below replacement level at TFR of around 2.1. 

With this argument, some people are worried about  environmental sustainability of 

Indonesia as its TFR (total fertility rate) has been stagnating at 2.6 for a decade, with a 

continuously large population  These people see TFR of 2.6   as an alarm that the Indonesia’s 

fertility rate can endanger global environmental sustainability and, in turn, the welfare of the 

whole world population, including those in rich countries, with high per capita consumption. 

However, as mentioned earlier, the relationship between population dynamics and 

environment is often not very simple. It is not just because of the growing number of 

population. Different groups of population have different lifestyles, including per capita 

consumption. There are also some confusions on understanding some demographic concepts.  

Before continuing the discussion on the relationship between the number of population 

and environmental sustainability, let us first discuss the concept of stable population. 
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Stable population 

 A stable population is a population with a constant rate of growth and a constant age-sex 

composition of population. These two criteria should be fulfilled if a population is said to be 

stable.  In the absence of migration, there are three types of stable population. The first type is 

when r (rate of population growth) is positive, where CBR (crude death rate) is greater than 

CDR (crude death rate).. In this type, the age-sex composition will remain the same, but the 

population size will keep rising at the same rate.  This first type of stable population will 

occur when fertility is above replacement level, with TFR (total fertility rate) usually above 

2.1. 

The second type is when r = 0. Age-sex composition and the size of population will 

remain the same. CBR = CDR. This is the so-called stationary population. This stationary 

population will be achieved when TFR is at replacement level (at about 2.1).  

The third type is when r is negative, with CBR  less than CDR.  This will happen if TFR 

is below replacement level. The age-sex composition will remain the same but the number of 

population will keep declining. The rate of decline will be faster the lower the TFR is. Once 

fertility is below replacement level, especially if it is below 1.7, it is usually difficult to rise 

again. Population growth will be eventually negative, meaning that the number of population 

will keep declining. The whole population will disappear, unless there is a large inflow of 

migrants from other countries. During the process of  “disappearance” (below replacement 

level), a region or country will experience serious social, economic, and political challenges 

arising from the population ageing.  

 

 

Who should cut their fertility rate further?  

Let us now assume that it is true that  rising population growth is one of the most important 

determinants of destruction on environment. Then we need to reduce population growth rate 

and even make the world population stationary, or stop growing, (not rising and not 

declining). The question is  which countries or which regions of a country should reduce their 

population growth (or absolute number) and how much lower they can go. Should the effort 

to save the planet by reducing population growth be the responsibilities of African countries? 

They have more children with TFR higher than 3.0, but low per capita consumption.  Do we 

want to ask the South Koreans, who have been  struggling from shrinking as their fertility 

reaches very low level (TFR around 1.2),  to continue lowering their fertility?   Should we 

persuade the Americans, with TFR about 2.1   and a high per capita consumption, to stop 
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having children at all? If the Americans stop having children at all, the threat on environment 

can perhaps be much reduced as the US is the third largest populous country in the world, has 

high per capita consumption,  and their fertility is relatively high, just at the replacement 

level, not far from Indonesia’s TFR. Therefore, to save our planet, it will be much more 

effective to ask rich countries (with high per capita consumption) to further lower their 

fertility rate. 

  Indonesia is not yet rich. Do we want to ask Indonesians (with TFR at most 2.6, not far 

from the Americans’ TFR) to speed up the fertility reduction, with risks of going to be far 

below replacement level as already experienced by South Korea, Hong Kong, and Singapore, 

with the resulting social, economic, and political challenges arising from their  rapidly ageing 

population?  

 

 

Policy implication for Indonesia   

If we want to speed up the decline in fertility, which regions within Indonesia do we want to 

have further reduction on fertility rate?  Indonesia is different from many African countries. 

TFR (total fertility rate) in Indonesia is already low, even if  we take the upper estimate of 

TFR at 2.6. It is not far from replacement level (at about 2.1), which will bring Indonesian 

population into a stationary population (no growth and fixed age-sex composition). 

Therefore, we should not worry of “stagnate” fertility at 2.6. 

  If Indonesia’s TFR remains to be below replacement level, the Balinese, who had been 

one of the lowest fertility in Indonesia, and already below replacement level in the last 2 

decades of the twentieth century, will  disappear.  Even the Javanese, the largest ethnic group 

in Indonesia, also already experiencing   below replacement level, will disappear. If Indonesia 

continues to be below replacement level for a long time, the total number of population will 

decline and Indonesia will eventually disappear, unless Indonesia is willing to accept a large 

inflow of migrants from other countries.  

A rapid decline in fertility will also fasten the arrival of older persons boom, which 

needs quickly rising expenditure to take care of the older persons  and  rapidly rising need for 

care givers. This rapidly ageing population will take the necessary resources which otherwise 

can be allocated for the younger persons. If not well anticipated and managed,  the coming 

ageing population will hinder the efforts to create environmental sustainability. At regional 

(provincial and district levels), some provinces and districts have experienced severe ageing 

population challenges, aggravated by heavy out-flow of migration from the regions.  
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Furthermore, if our target is still with reduction in fertility (TFR), then the demographic 

window of opportunity will be closed sooner.  A slower  decline in fertility will prolong the 

opening of the demographic window of opportunity.  

With a longer period of demographic window of opportunity, we can have more 

opportunity to invest in human capital, particularly education and health.  With better human 

capital, we can create environmentally friendly behaviour –environmentally friendly 

consumption. The rising attitude toward environmentally friendly consumption will  motivate 

business to create environmentally friendly business. Environmentally friendly  technology 

will also promise a lucrative business.  

 

 

Strengthening Family Planning Programmes 

Should we promote family planning for countries in Africa, with TFR above 3.0? Yes. It is 

one of human rights that they  know that they can regulate their fertility and they have the 

access to safe, affordable, and effective contraceptive methods. We should promote right-

based family planning programmes to raise the welfare of the people, rather than being 

focused on  reduction in fertility. We should  save our planet, but  family planning 

programmes  in African countries should not be seen as a direct effort to save the whole 

world population, including those living with very high per capita consumption. 

Family planning programmes should be strongly promoted to provide affordable, 

accessible, safe, and effective method of contraception as well as to educate people that they 

can regulate their fertility and it is their right to regulate their fertility. Family planning 

programmes should not be directed at reducing fertility, but be implemented as one of the 

people’s human rights.  

 

 

Population Dynamics and Environment 

The relationship between population dynamics and environment is very complex, not 

depending on the size of population alone. Unfortunately, the relationship between 

population dynamics and environment has sometimes been oversimplified as a relationship 

between population size and environment, ignoring  changes  in population composition 

(including change in human capital) and relationship between population changes and other 

factors such as consumption level,  technology, and norms. Let us illustrate with the 

relationship between population dynamics and climate change (greenhouse gases emissions).  
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Assuming a simple relationship, the analysis  can be carried out using  

a simple formula  as follows: 

 

I =  P C T                                                                  (equation 1) 

Where I – Environmental impact (e.g. GHGs emissions) 

            P – Population size 

            C – Consumption 

            T – Technology (including norms) 

That is, the amount of GHGs emissions will rise with the increase in the number of 

population, given that other things (C and T) constant. With this  simplified formula, a 

positive growth of number of population will raise the GHGs emissions. It also shows that  

rising consumption raises GHGs emissions. Therefore, a country with a rising number of 

population and  consumption will speed up the number of GHGs emissions. 

 But, the actual  relationship is not that simple. The interpretation assumes no change in 

technology (including norms, preference, behaviour). A change in technology (including 

behaviour) can influence the GHGs emissions in a positive or  negative direction.  The use of 

technology and norms which are environmentally friendly will reduce the GHGs emission, 

even if the number of population and consumption keep rising. For example, if the society 

can throw way the “grow now, clean up later” economic paradigm, per capita emissions can 

even decline though the number of population and consumption keep increasing.  On the 

other hand, even in a declining number of population and consumption, per capita emission 

can keep growing if the society continues using technologies and norms that are  not 

environmentally friend. If a country still uses “grow now, clean up later”, with its obsession 

to high economic growth, the declining number of population and consumption may  be 

accompanied by a rising GHGs  emissions. 

 One  main weaknesses of the equation is the assumption that the three variables (P, C, 

and T) are independent with each other. In fact, the three affect each other.  A change in 

population size will have impact on C (consumption) and T (behaviour, at least).  We have to 

understand how the change in size happens. Which segment of population have to do the 

most reduction in population growth?  If the reduction happens in countries with low per 

capita consumption, then the reduction in GHGs emissions will not be important. That means, 

if we believe that we should reduce the number of population to reduce GHGs emissions, 

then we have to start the reduction from countries, or segments of societies, that have the 

higher per capita consumption.  
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 Another example. A population can grow slower, but that may also mean change in 

age structure of the population, becoming old. Are the behaviour of older persons more 

environmentally friendly than the younger persons? If we fail to provide environmentally 

friendly goods and services to the boom of older persons, the slower population growth may 

increase pressure to our planet.  

 A smaller number of family size may also  mean an increase in human capital, rising 

income. This may translate into rising consumption. Without environmentally friendly 

behaviour, this smaller family size will increase the pressure to our planet.  

The most important contribution of demographic analysis to the creation of 

environmental sustainability is through understanding the size, age-sex-educational 

composition, and spatial composition of the population. People are both  the consumers  and 

producers of environmental sustainability. They are the ones who mitigate and adapt to the 

environment. Therefore, better understanding of their characteristics will help making 

effective development planning, including those to create environmental sustainability.  

A good quality population projection with several scenarios is therefore very essential 

to produce environmental sustainability. The need is especially strong at district level, where 

the quality of the projection is usually the weakest.  

  

 

Concluding Remarks 

 The environmental impact of population dynamics is not only from the number of 

population, but also, and more importantly,  from quality of the population,  per capita 

consumption, and technology (including behaviour). If we insist to reduce the negative 

environmental impact of the number of population, then we should concentrate on the 

reduction of the number of population among those with the highest per capita consumption. 

Should we promote further reduction in fertility among those who do not have 

environmentally friendly consumption?   

Otherwise, we can also change their behaviour. If their consumption is not 

environmentally friendly, then they should be the first target to change their behaviour.  This 

change in behaviour will motivate business to produce environmentally friendly goods and 

services. Then a continuing large number of population with rising human capital will 

become an important asset for the creation of environmental sustainability. 
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 Family planning programmes should be strengthened with right-based approach, 

rather than as a means to speed up fertility decline and, then reduction in population growth 

rate. 

 Finally, to make an effective development programme, demographic information will 

help policy makers to know  the future number and sex-age-education  composition as well as 

spatial distribution of the people. Population is both the consumers and producers in 

development programmes (including those on environmental sustainability) and we therefore  

should know their size, age-sex-education composition, spatial distribution and how they 

change over time.  
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