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BACKGROUND AND OBJECTIVES 

 

Drivers of climate change 

Climate change can be seen as the  current major and most urgent environmental issues in the 

world.  The effects are world wide, nobody will be able to hide from it.  This paper  follows the  

IPCC (2007)’s definition of climate change, referring to “... a change of the climate that can be 

identified (e.g. using statistical tests) by changes in the mean and/ or the variability of its 

properties, and that persists for an extended period, typically decades or longer”.   Clearly, this 

definition does not refer to a sudden change in the weather. 

 There are two drivers of the climate change. First is the natural driver, which we can do 

very little to stop it. The most we can do is to adopt to it. The natural drivers include  aerosols, 

land cover and solar  radiation.  Second is the anthropogenic drivers, related to the behaviour of 

the human being.  We therefore can change the behaviour of the population  to stop the climate 

change or, at least, to slow down the climate change. 

 As mentioned in IPCC (2007), the anthropogenic drivers affect climate through  the 

emission of Greenhouse Gases (GHGs). These are called greenhouse gases because their 

contents are similar to that of Green Housing, trapping the heat from the earth, therefore raising 

the temperature on earth.  There are actually many GHGs, but only some are very important in 

contributing to the rise in global temperature.  

These drivers include carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4), halo-

carbon ( a group of gases containing of fluorine, chlorine or bromine), and low-ground ozone.  

Atmospheric concentrations of GHGs rise when emissions exceed the removal of GHGs.  

 However, they have different life times  in trapping the heat on the earth. Each of the 

GHGs will eventually break-down in the atmosphere, but each differs in the length of time to 

break down.  As described in the U.S. Climate Change Science Program (September 2008),  CO2 
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has the longest life span, with at least 100 years. (It can be 1000 years.) That is, reduction in 

emission of CO2 today may only have the effect on cooling the temperature after at least 100 

years. The life-time of N2O can also be more than 100 years. These two gases are often called as 

long-lived drivers of climate change. The short-lived drivers includes CH4 which stays in the 

atmosphere for only about ten years and  low-ground ozone ( a week to a  month). Reduction in 

emission of these short lived drivers can result in cooling impact of the temperature in a 

relatively short period of time. It can become a soothing impact for the long run effort on 

mitigating climate change. 

 

Indicators of climate change 

It is not easy to say what will happen in the future.  As other projections, discussion of future 

impacts of climate change will be built on some  scenarios. 

 However, observing what had happened  since 1950s until 2000s,  IPCC (2007) found   

some  extreme weather events in the world.  First is that cold days, cold nights and frost have 

been less common  in most land area. At the same time, hot days and  nights have occurred more 

often. Second is the more occurrence of heat waves in almost all land areas. Third is the rising 

frequency of heavy precipitation in almost all areas.  Fourth is the rising incidence of extreme 

high sea level world wide, which  will reduce the availability of fresh water. 

 IPCC  projected that  these changes will occur more frequently in the future. This more 

severe climate change will have  serious effects on many eco-systems when it is combined with 

the  “associated disturbances (e.g. flooding, drought, wildfire, insects, ocean acidification)” and 

other global change drivers (e.g. land use change, pollution, fragmentation of natural resources, 

over exploitation of resources).  

Indonesia is not an exception. As reported by ADB (2009), temperature in Indonesia had 

increased between 1.040 and 1.400 C per century. Average of sea level rose by 1-8 mm per year, 

with the area of Belawan suffering from the highest increase. Indonesians are also expected to 

experience warmer temperatures, heavier precipitation in the northern islands, less precipitation 

in the southern islands, as well as changes in the timing of both the precipitation and monsoons.   

This change will result in the rising likelihood of drought or flooding, depending on the 

location. The rising sea levels may result in more flood in coastal areas and those near to them. 

Furthermore, the erosion of coastal areas will increase.   Indeed, a number of coastal areas, such 
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as in Demak, Banten, and Jakarta,  have been inundated during the spring tide. It has also 

produced saltwater intrusion into coastal fresh water and ground water resources in big cities of 

Jakarta, Surabaya, and Semarang. Therefore,  those whose livelihood  depend on the sea,  such as 

those living and working in the northern coastal areas of the Island of Java, will suffer more. 

Indonesians have also seen many unusual climate related events. For example,  since 

2009, there have been an increasing number of  occurence of whirwind. Two strange natural 

disasters hit the Island of Sumatra, which is located in a tropical region. One occurred in the 

district of West Aceh, in  the province of Aceh, hit by hail accompanied by whirlwind on 26 

March 2012; another was in the district  of Sinjujung, in the province of West Sumatra, suffering 

from blizzard on 28 March 2012. 

 ADB also described that ENSO (El Nino Southern Oscillation) had  resulted in floods, 

damage to crops, difficulty in having clean water, and disruption of electricity. The erratic 

precipitation pattern has also created uncertainty in planting time and growing season. In West 

and Central Java,  a one-month delay in the start of the wet season has reduced the production of 

rice by 6.5 per cent. Badan Meteorologi dan Geofisika (no date) reported that the glacier at the 

Puncak Jaya, Papua, has been disappearing very fast.  

 As in other countries, fresh/ clean water will become increasingly strategic commodity in 

Indonesia. Jotzo et al (2009) argued that the majority of the impacts will be  related to water, 

such as sea-water flood in coastal areas and flooding because of heavy rainfall in some regions or 

periods of the year, or absence of water resulting in droughts.  Water is expected to play a cross-

sectoral role in agriculture, coastal zones, water supplies, and health sector. Other impacts are on 

the rising frequency and intensity of tropical storms.     

As mentioned  in the Jakarta Post (2011), the climate change induced problem of 

availability of fresh water can exacerbate the long issues of providing fresh water in Indonesia. 

Citing the study by the National Disaster Management Agency (BNPB), it  described that  water 

crisis has been seen in most cities and regencies in the Island of Java. About 78.4 per cent of the 

cities and regencies will suffer from water crisis in 2025 around one and 12 months in  a year.    

 This climate change will worsen the existing, unrelated to climate change, but mostly 

human made natural disasters, such as flood and erosion in Indonesia. The capital city of Jakarta, 

famous for its annual flood, may suffer more because of the climate change if the Government of 

Jakarta does not  do something radical to avoid flood and  help those suffering from the flood. 
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 Worse, aggravated by development and business which are not friendly to the 

environment, climate change will bring  more floods even in areas far from the coasts.  

Climate change is also likely to reduce biodiversity and result in forest fires as well as 

other natural disasters.  Therefore, Indonesians are expected to have higher risk of having vector-

born infectious diseases such as malaria, dengue, and diarrhoea.  Finally, as an archipelagic 

country, with long coastal areas,  poor infrastructure, decentralized governance and many 

different religious and ethnic groups, Indonesia may experience serious social, economic, and 

political implications from climate change. (Walsh, 2011) 

 

Population dynamics 

Population dynamics is a change in the number of population as well as its age-sex and 

geographical compositions.   However, there has not been many discussions on the relationship 

between population dynamics and climate change. As described in Engelman (2010), the 

discussion on climate change has been focused more on technology and economic conditions.  

At most, the discussions on the relationship between population dynamics and climate 

change  are limited to forced population movement because of the natural disasters or  health of 

the people. Asian Development Bank (2010),  Newland (2011), and Marqiuna (2011), for 

example,  discussed the likely effect of climate change on population displacement and its 

impacts on social conditions in Asia and the Pacific. Furthermore, the discussions were often 

limited to the impact of international migration. 

However, population dynamics can play a much larger role in understanding the drivers 

and impact of  climate change, not only limited to population displacement. In turn, the climate 

change  can affect the welfare of the people directly or indirectly through its impact on 

population dynamics. Understanding population dynamics will  help us to find more effective 

mitigation and adaptation mechanisms, as population is both consumers and producers of climate 

change.  

 

Objective of the paper 

This paper attempts to show the  complex two-way, circular relationship between population 

dynamics and climate change, using Indonesia as an illustration. It focuses  on the  understanding 

of the size and composition of the population in relation to the behavioural changes that affect 
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climate change as well those that can help adapt and mitigate the climate change. In other words, 

it examines some possible impacts of population dynamics on climate change and some possible 

impact of climate change on population dynamics. 

Population dynamics is not the most important element in climate change, but it is an 

important element, which cannot be ignored. Regarding the drivers of climate change, this paper, 

as in IPCC (2007), concentrates on anthropogenic ones, as these can be changed.   

 

Organization of the paper 

As climate change is a recent phenomenon and its severity will only be seen in the next ten to 

fifty years, there have been no much data on this phenomenon. Therefore this paper does not 

focus on what happened in the past. Rather, it examines  what may happen on the possible  

complex circular relationship between population dynamics and climate changes, what lessons 

can  be learned  and what policies can be made in mitigating and adapting to climate changes. 

There are many important factors that affect and are affected by climate change, and population 

dynamics is one of those many important factors.  The analysis in this paper is built on this 

framework. 

 It starts with a theoretical discussion on the less understood mechanism of the circular 

relationship between population dynamics and climate change, within the context of changing 

social, economic, and political conditions. It is followed with a discussion on the current mega-

demographic trends in Indonesia. With these backgrounds, it examines some policy implications 

to mitigate and adapt to climate change. It ends with concluding remarks. 

 

 

THEORETICAL  FRAMEWORK 

 

Circular flow of causation 

The relationship between population dynamics and climate change follows a circular flow. 

Population changes affect and are affected by climate change.  The affect of population 

dynamics on climate change and that of climate change on population dynamics can be both 

direct and indirect, through changes in social, economic, and political conditions. 
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 As shown in Figure 1, population dynamics  can directly affect climate change  by 

producing GHGs emission through the changes in the number of the population as well as its 

age-sex and geographical compositions ( Box 1). However, this effect can also be indirect, 

through social, economic, and political conditions (Box II).  

 

  

Figure 1 about here 

 

 On the other hand, the results of climate change  are indicated with the more frequent 

occurrence of  hot days, heat wave, tropical cyclones, heavy precipitation, higher temperature, 

rising sea levels. The climate change can directly affect fertility, mortality, and migration  (Box 

III) or indirectly through its impacts on social, economic, and political conditions. 

 To close the circular flow, Box III (fertility, migration, and mortality) affects the number 

and composition of the population (Box I). For example, a lower fertility will reduce the 

population growth rate and increase the percentage  of older persons; a rising in-migration may 

increase population growth rate and  reduce the percentage of older persons since migrants are 

usually young; and a lower mortality will increase the growth rate of the population and increase 

the percentage of older persons. 

 

Impact of population dynamics on climate change 

The impact of population dynamics on climate change can be examined through its impact of the 

drivers of climate change: the GHGs emission. It can be carried out using  

a simple formula  as follows: 

 

I =  P C T                                                                  (equation 1) 

 

 

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

            P – Population size 

            C – Consumption 

            T – Technology (including norms) 
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 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 formula, a positive growth of 

number of population will raise the GHGs emission. 

 This equation also shows that  rising consumption raises GHGs emission. Therefore, a 

country with a rising number of population and  consumption will speed up the number of GHGs 

emission. However, this assumes that T does not change. A change in technology (including 

norms of society) can influence the GHGs emission in a positive or  negative direction.  The use 

of technology and norms which are environmentally friendly will reduce the GHGs emission. If 

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

emission 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 emission per capita. 

 The equation also shows that change in T can negate the impact of increase in number of 

population and affluence on GHGs emissions. For example, though the number of population 

and consumption keep rising, the GHGs emission in the country may decline if the country has  

environmentally friendly technology and norms. To reduce emission per capita, we need a 

society where environmentally friendly behaviour becomes a norm.  

 However, if the T is not environmentally friendly, the rise in number of population and 

affluence will aggravate the negative impact on the emissions. A large number of population can 

worsen the impact of climate change.  For example, the  frequent occurrence of flood in Jakarta  

will become worse with the occurrence of climate change and even much worse with the rising 

number of population in Jakarta.  However, reducing the number of population will not stop 

flood in Jakarta, if there is no change in the management of the cities, particularly related to 

flood management.  

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

and T) are independent with each other. In fact, the three may affect each other. For example, a 

lower population growth because of lower fertility may result in the rising consumption of the 
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family and hence raising the GHGs emission. A rise in population growth because of a heavy 

inflow of  migrants who do not have environmentally friendly behaviour may increase the GHGs 

emission directly from P and indirectly from T. A country which is famous for its no-smoking 

areas may see a rising number of smokers, mostly from visitors from other countries. If the 

technology is not environmentally friendly, the large number of population and high level of 

consumption  will aggravate the GHGs emission.  

 Another example is change in size at sub-national level such as  urban areas. Indonesia is 

experiencing rising urbanization, along with industrialization and commercialization. This has 

pressured the use of land and other natural resources. Climate change will aggravate the impact 

of rising urbanization on the pressure on natural resources. Jakarta and Surabaya, the first and 

second largest cities in Indonesia,  are the best examples. 

  It  can be added that equation 1 assumes that population contributes to GHGs emissions 

only through its consumption. Actually, human being also directly contributes to GHGs emission 

from  its production of  CO2 (from respiration) and methane (mostly from its faeces).  A larger 

number of population means more emissions of  CO2  and methane. 

 Interestingly, the food consumption of human being also brings a competition to human 

being themselves.  Stienfeld (2006)  reported  that rising income and changing preference toward 

meat consumption, along with the globalization, has brought rising demand for  livestock 

product. Livestock industry has been mushrooming. The population of livestock is exploding.  

Unfortunately, livestock also produces CO2 and methane as human-being does.  In other words, 

the explosion of population of livestock contributes directly to climate change. Furthermore, the 

explosion also indirectly affects climate change through its contribution to deforestation.  The 

livestock   needs a large amount of water, exacerbating the problem of availability of fresh water 

because of climate change.  The livestock industry requires a huge amount of land, worsening 

the production of non-meat production, which will be hit by the climate change. 

  

Impact of climate change on population dynamics 

The  impact on population dynamics is seen through the most important indicators of climate 

change: higher frequency of having hot days and nights, heat waves, and heavy precipitation, as 

well as rising sea level.  These indicators affect  three determinants of population dynamics-- 
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fertility, mortality, and migration—both directly and indirectly through the impact of the 

indicators of climate change on social, economic, and political conditions. 

 

Fertility 

There are not many studies on the direct impact of climate change on fertility.  This may be 

because the temperature of the world has not been very extreme. However, using a regression 

analysis, Lam and Miron (1996) found that temperature had an significant impact on births in the 

US. Very hot summer temperature was found to reduce pregnancies in the Southern United 

States. Regressions of monthly births on a flexible specification of lagged monthly temperature 

show that temperature has quantitatively important effects on both seasonal and non-seasonal 

variation in births.  

Therefore, if this relation is hold for many other countries in the world, that the rising 

temperature  may reduce the fertility of the population, climate change may worsen problem of 

shortage of young workers in regions with below replacement level fertility, including some 

districts in Indonesia.  

 However, further studies should be done to examine the likely impact of rising 

temperature on fertility.  

 On the other hand, the indirect impact of climate change, through its impact on social, 

economic, and political conditions may be better understood. If the climate change creates 

uncertain social, economic, and political conditions, Indonesians may want to have a smaller 

number of children. Climate change will then speed up the population ageing process in 

Indonesia, discussed in the next Section.  

 

Mortality 

The impact of climate change on mortality  is more likely to be direct via the rising likelihood of 

diseases such as malaria, dengue, and diarrhoea. Natural disasters may also increase mortality 

rate.  The indirect impact, through changes on social, economic, and political conditions, may be 

less likely. However, whether direct or indirect, the impact of climate change in Indonesia  may 

not be significant on mortality, as Indonesia has been able to prevent malaria, dengue, and 

diarrhoea from killing people. People may suffer from these diseases, but they will survive.  

Indonesia’s life expectancy may continue to increase despite the climate change, though it is not 
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certain that the health status will keep rising. Indeed, the climate change may reduce the health 

status of Indonesians, but not shortening the life expectancy of the people. 

 

Health 

In an early stage of development, as described in  the epidemiological transition,  population 

usually suffer more from infectious diseases such as malaria, tuberculoses, and diarrhoea. People 

often die because of these diseases. With the progress in development, health infrastructure, 

sanitation, people can be cured from these diseases and the spread of the diseases can be curbed. 

At the late stage of development, the population usually no longer suffer from infectious 

diseases. As they live longer, they develop non-communicable, degenerative diseases such as 

cancer, stroke, and heart attack.   

 However, in many developing countries, including Indonesia, degenerative diseases have 

been in a rising trend, though infectious diseases have not been eradicated. A country such as 

Indonesia then experiences a double burden, from both infectious and degenerative diseases. 

 The occurrence of climate change will make the double burden from diseases worse. The 

poor, and those living in environmentally vulnerable areas, will suffer the most. Consequently, if 

Indonesia concentrates on curing those who become sick, the financial cost will be huge and 

rising quickly. 

 If technology can prolong the life of the people despite the spread of the infectious and 

contagious diseases, and the degenerative diseases, the population will become old and fragile.  

The expenditure to take care of this rising number and percentage of fragile population will 

increase. 

Therefore, it is very important that Indonesia emphasizes  health promotion, that is on 

policies that make people healthy, so that people’s probability of being sick is minimized. The 

health promotion policies include educating  people on healthy life style and environmentally 

friendly behaviour as well as creating clean environment.  This policy is cheaper than a focus on 

curative medical technology. Health promotion can become a very relevant, cheap and efficient 

adaptation strategy to climate change. 

 

Migration 
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The impact on migration can be direct as a result of displacement. But, the impact can also be 

indirect through its effect of social, economic, and political conditions. If climate change 

damages agriculture sectors, people whose livelihood depends on agriculture may migrate out to 

other areas. The question is,  if the impact is widespread in a country, where will the people go? 

Will most people in coastal areas and low-lying mega cities move to inland areas? Will most 

people in agriculture leave agriculture sectors, physically leaving the regions or changing to 

work in sectors other than agriculture? 

 

 

MEGA -DEMOGRAPHIC  TRENDS  IN INDONESIA 

 

Indonesia in 2010 is very different from Indonesia in 1970s.  The population issues are also 

different.   In 2010, fertility level has been below replacement level. The number of population 

will continue to grow for another 40 years, but this is not a population explosion. It is called 

demographic momentum, a rising number of population because of the impact of the past high 

fertility rates.  Coupled with rising life expectancy (lower mortality), Indonesia is moving toward 

ageing population, with the accompanying challenges in supporting the older persons and 

shortage of young workers. Indonesians have also been moving more frequently and farther.   

This Section examines these three Indonesia’s mega-demographic trends: ageing 

population,  rising population mobility, and a rising number of population.  It also discusses 

some of its climate change related implications.  

 

Ageing population 

The percentage and number of older persons (60 years old and over) will keep rising. Based on 

the Indonesia’s 2010 Population Census (Statistics Indonesia 2011), my own calculation shows 

that the percentage for Indonesia as a whole was   7.59 per cent. In some provinces, the ageing 

ratio has been relatively high. It was already 10.39 per cent in the province of East Java, and 

12.95 per cent  in the province of Yogyakarta.  

 This ageing population will create rising financial burden to take care of the older 

persons.  The percentage of older persons are predicted to reach around 13.0 per cent for the 

whole Indonesia in 2025.2  
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 At sub-national level, ageing population may not be solely  because low fertility. The 

relatively high ageing ratio in the province of East Java is a combination of low fertility and out-

migration of the young population, especially young women, to work overseas. Some rural areas 

experiences the same thing, a combination of low fertility and high out-migration, particularly 

among relatively poor rural areas. 

If these older persons live much longer but in precarious health, they will produce more  

financial and social burdens to the society.  If they suffer from degenerative diseases, the cost 

will be even higher. Older persons become more vulnerable. Their declining health and skill will 

make them less able to adapt to the changing climate. Worse, climate change may  worsen the 

fragility of the older persons. Climate change makes the burden heavier.  

Caregivers for the older parents used to come from the younger persons. But, because of 

low fertility, the number of children who are supposed to be the care-givers of the older persons, 

is becoming smaller. Furthermore, they often migrate and do not live with their parents.  As the 

younger population leave the rural areas, who will take care of the older persons? Who will help 

reducing the impact of climate change in their community? How will the grand-children cope 

with the climate change, as their grand-parents are not as strong and as skillful as their parents 

who are not living in their homes.  

  

More mobile 

Indonesia’s population has become more mobile, not only within their own provinces and even 

Indonesia. They also go abroad.  They move around for work or temporary visit.  At the same 

time, an increasing number of foreigners also come to Indonesia, working or just visiting. In 

other words, the world has become smaller for Indonesians. They are becoming more likely to 

meet people from various backgrounds. Meeting with more people means that they can get 

infectious diseases more easily.  The double burden of diseases, as mentioned earlier, may 

become more severe with the rising mobility of the people. 

 As Indonesia’s population become more mobile, they will also  be more likely to move as 

a response to climate change.  They may  leave the coastal areas. But, in Indonesia, where will 

they go? Indonesia is an archipelagic country, surrounded by seas.  The migration to the  inland 

areas may make the already crowded inland areas much more crowded.  
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 Furthermore, with  limited income, the choice of leaving the coastal areas and low-lying 

mega cities may become more difficult. An example is the poor in North Jakarta, threatened by 

rising sea level.  

The frequent occurrence of cyclones may also force people to move. However, unlike 

flood from rising sea levels, the occurrence of cyclones are not predictable. Unless the 

occurrence can be predicted, it is hard to predict the migration of people because of cyclones. 

It is also not easy to predict where they will live when they are old, when their children 

do not live with them. Are they going to go to, for example,  the city of Solo, in the province of 

Central Java, which is now  often called  as one of the model of city development in Indonesia.3 

Everybody will crowd the city of Solo. But, is Solo safe from climate change? How about the 

flood from  its  Bengawan Solo, the large river near the city of Solo?  Will the flood become 

more severe with the climate change? 

 

Size 

Indonesia in the past had contributed to the reduction in its emission through a declining fertility.  

In 1970s, Iskandar (no date), based on 1961 population census statistics, made a projection of 

Indonesia’s population in 2001. He had three scenarios, ranging from a low variant of 220 

million to a high variant of 282 million. However, the “reality” shows that the number of 

population  in 2001 is only about 210 million.4 In other words, the family planning program and 

the broad development progress in Indonesia had  “reduced”  population in 2001 by between 10 

million to 72 million.  If per capita CO2 emission was 1.69  tons per person,5 Indonesia had 

saved  between 16.9  and  121.7 tons GHGs emission in 2001.  

 This is an illustration of the impact of the rising number of population on GHGs 

emission, following the equation (1). Success in slowing down the growth in the number of 

population implies a reduction in the GHGs emission. 

 Nevertheless, should  Indonesia further cut the emission of GHGs by making  the already 

low fertility lower? The number of population  was  237 million in 2010 and will continue to 

rise. It may reach 290 million in 2030 (author’s estimate), implying that Indonesia will have  

another 53 million population  after 20 years. Every year, at least during 2010-2030, the number 

of population will be bigger and bigger, meaning that the total emission every year will be bigger 

and bigger too, assuming no change in C (consumption pattern) and T (technology and norm). 
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The total  CO2 emission in 2030 will be 490.1 million  ton, an increase of 89.6 million from  

400.5million ton in 2010, assuming the same per capita emission. Clearly, this rising number will 

speed up the increase in the GHGs emission. 

 With a focus on the size of the population to reduce the emission, there are three ways 

that are technically possible to reduce the growth of the number of population. First is through 

raising mortality rate, to let people die more easily. However, this is a very immoral way to 

reduce the emission growth.   Nobody wants to die and let other persons die. 

 The second option is to push people leaving Indonesia. The question is which part of the 

population should leave Indonesia.  If Indonesia only sends the “bad” Indonesians to other 

countries, then Indonesia seems to abandon its ”bad”  people. Moreover, is there any “bad” 

Indonesian? A practical question may also arise: which countries want to receive the flood of 

Indonesians?  Therefore, pushing migration out Indonesia is neither a feasible option. 

 The third option is to reduce emission through a further reduction in fertility rate. 

However, the fertility rate in Indonesia has been very low. The continuing rising number of 

population is an echo of past high fertility, not that the current fertility is too high. In 2010 

fertility level has been around its replacement level fertility, a level which will make the number 

of population eventually stop growing if the current level of fertility and mortality are 

maintained. In other words, the fertility in Indonesia has been low.  Some sub-national levels of 

fertility, such as in Bali, East Java, and Yogyakarta, and Jakarta,  have been below replacement 

level since early 1990s. A further decline in fertility may result in  Indonesia having problem of 

shortage of young labour as already experienced by many advanced countries, including Japan 

and South Korea. Therefore, a  much further decline in fertility is neither an option to reduce 

GHGs emission.   

In conclusion, no policy should be made to reduce GHGs emission by reducing the 

number and/ or rate of growth of population. Instead, with the fact that the number of population 

will keep rising, the policies should be more on C (consumption pattern) and T (technology and 

norm). Understanding the age-sex composition  of population will then become very important to 

make environmentally friendly  C and T.  If Indonesia has environmentally friendly 

consumption, environmentally friendly technology, and environmentally friendly norm, the 

continuous increase in the  number of population will become an asset for sustainable 
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development in Indonesia. It will also help the region and the world since Indonesia can reduce 

its contribution to global climate change. 

Therefore, the more urgent question is “Will per capita emission be constant, or will it 

rise? Or, can Indonesians reduce its emission per capita, though changing the T and C?” 

 

SOME  POLICIES 

 

Mitigation 

 

Long-lived drivers 

The Government of Indonesia has started to work  to mitigate the long term impact of climate 

change. One of the major attentions of the Government of Indonesia on climate change has been 

its pre-occupation with deforestation and forest degradation, which has produced CO2, the 

longest-lived driver of climate change. Indonesia has one of the largest tropical forests in the 

world, but the deforestation has been going on very rapidly. Murdiyarso (2011) cited that the 

deforestation had been almost 1.8 per cent annually, implying that Indonesia has been of the 

largest GHGs emitters in the world. 

 Nevertheless, Resosudarmo et.al (forthcoming, 2012) argued that the Government had 

not paid equally important attention  to fuel combustion because it believed that CO2 emission 

from deforestation and forest degradation was about five times more than that from fossil fuel 

combustion.  For example, the Government  established the REDD (reducing emission from 

deforestation and forest degradation) program in 2007. However, Resosudarmo et al pointed out 

that  the Government should start paying more  attention to emission from fossil fuel 

combustion. The first reason is that though currently the CO2 emission per capita from fossil fuel 

combustion is still very low, it has been growing very quickly, even more quickly than that of 

India and China. The second reason is that the use of fossil fuel will grow rapidly along with the 

growth in GDP.  Third reason is that the area of forests has been declining.  

 They also  argued that the  CO2 emission from fossil fuel will rise rapidly because of the 

increased use of coal to produce the energy, especially in the electricity sector, which demand is 

expected to rise continuously. The challenge is therefore on  how to develop the economy by 

minimizing the emission of CO2, by paying attention to the creation of cleaner energy sector. 
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 At the same time, the rising population mobility will worsen the emission from fossil 

fuels. Policies should be developed to  reduce the need of the people to move, for example, by  

making people working from  home and using more efficient and greener  public transportation. 

The Government should also create facilities and provide incentive for people to walk and ride 

bicycle. 

 The impact of ageing population on the CO2 emission through the demand for energy is 

not clear. If the ageing population means that the older persons are less mobile, ageing 

population  may imply less demand for energy and therefore it reduces the growth of CO2 

emission. On the other hand, if ageing population means that the older persons require more 

energy intensive goods and services, ageing population will result in higher CO2 emission.  The 

challenge is to prepare  goods and services which are both environmentally friendly and older 

persons friendly. 

 Finally, though the Government has to pay more attention to create a cleaner energy 

sector, it does not mean that the Government should let the deforestation and forest degradation 

continue. Rather, the Government should continue to increase the effort to stop the deforestation 

and forest degradation. 

Nevertheless, it should be remembered that CO2 has a  long life span. Once it is locked 

into the climate system, it will only break down in the atmosphere after hundreds of years. 

Therefore, the impact of the existing, cumulative CO2 on climate change will stay for hundred of 

years. The  current policy of reducing CO2  emission will not lower the high temperature in the 

near future because the accumulation of CO2 will remain in the atmosphere and we cannot do 

anything about it for at least one hundred years.  

Therefore, policies should also be made to encourage research in finding technologies to 

shorten the life span of CO2. For example, is it possible to  convert the CO2 into something 

useful for human being? Is it possible to transform it into O2 as what plantation does in the day 

time? At the same time, effort should be continued  to cut the emission of CO2  to make a 

significant long term contribution to the mitigation of climate change. 

 

Short-lived drivers 

The Government has not done much on policies that can have quick effect on slowing down the 

climate change, that is to  reduce the emissions  of drivers with short life span, within 15 years. 
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The long term policies of reducing CO2 are certainly very important, but we also need  policies 

which could alleviate the severity of the climate change soon. It is like a patient who has a very 

high temperature. First aid is to bring the temperature down, while treating the underlying cause 

of the fewer.  

 The Government can create policies to reduce the emissions of, for example, methane, 

which has only 12 year life span. What we do today to reduce the emission of methane  will have 

a beneficial impact, in terms of reducing the potential high temperature,  in 12 years.  

Methane is mostly produced as the waste from  human being and animal. However, as 

previously argued, it is not advisable to recommend a further decline in (human) fertility in 

Indonesia, because its fertility has been very low. One possible option is to reduce the methane 

emissions  by cutting down the number of animals, particularly livestock. As mentioned earlier, 

the booming of livestock industry has also competed human being in many important areas such 

as water, land, and energy.  

 Therefore,  a simultaneous effort must be taken. Along with policies having long run 

impact,  such as reducing the CO2 emissions, the Government should also carry out  policies  

which can reduce or slow down the climate change soon,  by cutting  emissions of from short-

lived climate change drivers, such as methane and ground level ozone. As these actions will have 

impact during the life time of most of the population in the world, including Indonesia, people 

will be more  motivated to reduce greenhouse gas emissions.  

 

Adaptation 

The people in Indonesia, as also in the world, should be aware of the  climate change. They 

should prepare ways to adapt to the new climate, which is warmer, more heavy rain, with  rising 

sea level, and more cyclone. Indonesians should be prepared that this climate change will 

aggravate the already bad environment management in Indonesia. Indonesians should adjust their 

life styles to the new climate.   

 A survey by Kompas daily (Suwardiman 2011) showed that  people living in disaster 

prone areas such as Banda Aceh, Padang, Bengkulu, Palu, Yogyakarta, and Karangasem were 

not prepared to cope with natural disasters.  Even, they knew little, and even nothing, that they 

lived in disaster prone areas. Some were even fatalistic toward the disasters.  
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 The survey also indicated that the government had not provided facilities, such as 

evacuation route, to escape from the natural disaster. Suwardiman further described that the 

government has attempted to cope with the natural disasters but  it  has not been successful in 

making the people more prepared to face natural disaster. An exception is in Karangasem, where 

most of the people used “kentongan”, made from wood/ bamboo, which has been used by the 

people from  many generations to inform the people of incoming natural disasters.  

 Some efforts have been made to educate people ,  such as  to learn signs of tsunami and   

ways to respond during an earthquake. But, people still do not have the knowledge on what to do 

during a whirlwind attack, which has occured more frequently in Indonesia.  

The government and society can provide early warning systems so that people can 

anticipate the occurrence of natural disaster.  The  adaptation mechanisms must be suited to the 

size and its geographical as well as age-sex distribution of the population. As Indonesia’s 

population is getting older (with rising number and percentage of older population), the 

adaptation mechanisms should consider  the rising number and percentage of older persons.  

Without  adaptation mechanisms for older person, economic burden from the explosion of older 

persons in Indonesia will be aggravated by climate change.  

 Programs of active ageing, to make older persons still independent, healthy, and 

productive, become much more relevant in the era of climate change. They should be designed to 

make the older persons still independent, healthy, and productive despite the climate changes. 

The older persons  should  be transformed  from a liability into an asset, despite the climate 

changes.6 They should be made more adaptable to climate change. Furthermore they should be 

able to lead to change in life style which helps mitigating climate change, such as using energy 

more efficiently, consuming goods and services which do not involve deforestation, and reducing  

consumption of  animal products. 

 The fact that in 2010 Indonesia still has relatively a large number of young population 

should be utilized to promote active ageing, particularly in  adapting to the climate change.  This 

is very important especially for those who are currently still young. The program will become 

more relevant when these young population becomes old, particularly those at  ages below 50 

years in 2010. They will start being older persons after  2020. 

 The adaptation mechanisms should also pay a special attention to the rising mobility of 

the Indonesia’s population. Because of the climate change, with more frequent unexpected 
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weather, people in Indonesia should make themselves accustomed to check daily weather 

forecast. The need is especially great when they travel, as different regions may have different 

weather patterns and the patterns change quickly.  Unlike the people in subtropical countries, 

who use to check weather forecast because the wide fluctuation of weather, people in Indonesia 

are not used to such a habit. However, the more severe the climate change, the more do the 

people in Indonesia need to check weather forecast. Accurate and frequently adapted weather 

forecast also become very important. Monitoring weather forecast should  become one of the 

everyday menus of Indonesians, to adapt to the climate change. 

 People should also adapt to the possibility of  receiving people who flee from inundated 

coastal areas. They may move permanently from the coastal areas. Where will they be settled?  

As Indonesia is an archipelagic country, the inland areas can become much more crowded.  Are 

the people in inland areas ready for this situation? Another option is to build dams so that the 

water from the rising sea level will not inundate the coastal areas. 

 To prevent people in Indonesia from declining health status as a result of  climate change, 

health promotion, which is cheaper,  should be prioritized over curative treatment. This includes 

programs in campaigning for healthy life styles, including discouraging business from offering 

unhealthy life styles, such as smoking, drinking, consuming too much meat, too much sugar and 

salt, and offering sedentary lifestyles. 

 Indonesia can neither do much on the size of its population to adapt to the climate 

change. What the Indonesians, and the government, should do is to make the growing size of the 

population  an asset-- to change the consumption pattern to that which suits to the rapidly 

changing climate.  The population should be equipped with technology that are environmentally 

friendly and adaptable to the changing climate. The technology does not have to be expensive.   

The government should dare to discourage business which are harmful to health.   

 

CONCLUDING REMARKS 

 

Size of population 

Indonesia has been able to reduce its GHGs emission by cutting the population growth rate 

through reducing fertility during 1970-2000. However, in the current Indonesia, with low fertility 

rate and  where population explosion is no longer a threat, the policy of further reducing fertility 
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is not economically feasible as it will create shortage of young population, unable to support the 

growing older population. 

Rather than worrying on the impact of the size of Indonesian population on climate 

change, policy makers can concentrate on changing the consumption pattern of the population, 

the technology used in production, and norms of the people toward  climate change. On the other 

hand, it is also  important to control the population growth of livestock. As human being, the 

livestock has  produced CO2 and methane; they also  compete with human being in consuming 

O2, fresh water and land -- resources which have been and will become increasingly scarcer 

because of the climate change. 

 

Aging population 

With the already low fertility level and rising expectancy of life, Indonesian population has been 

moving toward ageing population. The rising number and percentage of older persons may mean 

more difficulties in providing  coping mechanism as older persons are usually more vulnerable 

than the younger ones.   The older persons will also become more feminized, meaning the sex 

ratio of older persons will be smaller, that is the ratio of older men to older women will become 

smaller, revealing “excess women” among older persons. A study should be carried out whether 

this excess of women among older persons will be a benefit or liability in coping with the 

climate change. 

 The financial burden to support the older persons will also be heavier with the climate 

change, as the older persons may become sick more frequently, longer, and more severe. 

 

Mobile Indonesian population 

With an increasingly smaller family size, coupled with rising income and better transportation 

facilities, Indonesians have become more mobile, not only domestically but internationally. 

However, if climate change becomes worse and affects Indonesia severely, the mobility of the 

Indonesians can be  disrupted.  The unfulfilled demand for mobility may be rising and this can 

cause frustration among the people.  The climate change may also make  the mobile population 

suffering more because the “movers” may not know the location as well as the local does. 

Therefore, the “visitors” may not be able to cope with the sudden climate change in the 

destination area. 
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Spatial variation 

Indonesia is a very large country, with   a large geographical variation implying vast  

demographic, economic, and cultural difference. There are regions with low fertility; there are 

regions with relative high fertility; there are regions with high income per capita, there are 

regions with low income per capita. There are regions which has Christian as the majority, there 

are regions with Muslims as the majority.  The rising mobility of population will also imply a 

rising change of population composition by ethnicity and religion in Indonesia. 

This heterogeneity necessitates a careful policy making, to avoid conflict arising from 

sensitive issues, particularly related to religions.  It needs differentiated responses and therefore 

the effort to understand the population dynamics becomes very crucial. For example, if climate 

change results in population displacement, this sudden displacement may result in a large flow of 

migration into other areas. This migration will suddenly change the population composition of 

the host areas. If the migrants are different from ethnic, religious, and other backgrounds, the 

sudden change in population composition may result in social tension. 

 

Consumption  behaviour 

Climate change is a global public “bad”. Everybody is affected by the climate change. Nobody 

can hide.  The difference is in the means of adaptation . The rich is usually in a better position 

because they can have the means to better adapt to the public bad, in this case climate change. 

 Because it is a global public bad, the mitigation of climate change needs the effort of 

people all over the world.  Indonesia can contribute by reducing the GHGs emissions from 

Indonesia. However, people in other countries should also have the responsibilities of not 

consuming goods and services which are produced using  environmentally unfriendly 

technologies.  For example, to help Indonesia reducing the deforestation, which emits CO2, 

people from other countries should refrain or reduce consuming goods produced from the 

deforestation. A label for the good and services indicating whether the goods and services used 

environmentally friendly technologies can be considered. In essence, the consumers should also 

be held responsible for the GHGs.  In a market economy, the business simply follows the wants 

of the consumers, particularly those  with a lot of money.  
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 An intensive campaign on environment friendly consumption is very urgent. If the 

consumers, particularly the rich ones, stop consuming goods and services produced using 

environmentally unfriendly process, then business will no longer work in areas which destroy the 

environment. 

 Indonesia can be active in the global arena to campaign for this environmentally friendly 

consumption. At the same time Indonesia can attempt to be an example of a country where the 

people consume environmentally friendly goods and services, regardless of  the countries the 

goods and services are produced. 

 Environmentally friendly consumption should become a new trend for Indonesians and 

everybody in the world. It should become one of the trendy behaviour. Environmentally friendly 

consumption and behaviour  should  become the new norm of the society. 

 

Technology 

Indonesia should also lead the change toward  clean energy.  For example, should Indonesia 

continue relying its economy on  exporting its coal and damaging the environment? Can 

Indonesia, or the firms, innovate technology that can convert CO2 from coal mining and 

transportation into O2? 

Indonesia should make a more efficient and environment friendly public transportation to 

reduce the emission of CO2. Rather than blaming the rising number of population, particularly on 

a large city such as Jakarta, the government should rather focus on  controlling the growth of 

private vehicles, including private cars and motor cycles. In the last several years, Indonesia has 

seen a an explosion of the number of  motor cycles, accompanying the increase in the number of 

cars.  Public transportation should become the priority. 

Technology can also be created and used to reduce or eliminate the negative impact of  

explosion of livestock industry, which produces, among other things, methane. Can the livestock 

industry use a technology which convert the booming methane produced by the livestock into 

something useful for the environment and human being?  Or, easier and healthier, people may 

just reduce their meat consumption. 

 

Contribution of population dynamics 
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As a summary, the main contribution of Indonesian population dynamics in climate change is not 

on its size, but through its age-sex composition and rising mobility. The role of understanding 

population dynamics is also very important in making differentiated responses in both mitigation 

and adaptation to climate change, as Indonesia is a very large and heterogeneous population. 

Understanding  the spatial population changes will contribute to better understanding on the 

“market”, those who are supposed to adapt to climate change, and the production base, those are 

supposed to produce GHGs. 
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Figure 1. Population Dynamics and Climate Change: 
                A Circular Flow of Causation 
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