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Abstract 
 

Increasing of unproductive population tends to change the dependency ratio, the ratio of unproductive 
population to productive population.  Given the labour productivity, the fall in the labour supply will 
reduce output, thereby slowing down the economic growth. Hence, an unproductive population 
potentially reduces the future tax revenue. At the same time the government spending is likely to 
increase since the increase in the number of senior citizens demands more spending on the 
pensioners, health care and social security. Hence, the government income and spending will move 
to an opposite direction, which leads to fiscal imbalances. An unproductive population therefore 
potentially generates future fiscal difficulties that include fiscal in sustainability and fiscal weakening. 
This paper attempts to examine the effects of the labour change process on the fiscal performance, 
including tax revenue, total government revenue, government spending, and primary budget deficit in 
Indonesia. This study employs the system dynamics of structural equations based on the overlapping 
loss generation approach. The estimated model is used to predict and simulate the effects the labour 
change on various indicators of fiscal variables in Indonesia. The result shows that the labour change 
process tends to reduce the growth of tax revenue. Consequently, Indonesia potentially will faces 
weak fiscal performances.  
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INTRODUCTION 
Indonesia is experiencing an increase 
in the unproductive population and a 
decrease in the young and productive 
population. Based on the UN 
estimation, 1950–2050 the Indonesian 
population is undergoing a structural 
change. The figure clearly shows that 
the number of unproductive population 
becomes closer to the number of 
young population in 2050. This implies 
that the dependency ratio is 

increasing. This in turn means that 
Indonesia will likely experience a 
dynamic change of its population in 
the future (United Nations, 2001). 
Based on the estimation of the 
Indonesian Statistic Bureau (2005), 
the proportion of the Indonesia’s 
unproductive population increases 
starting in 2012.  The estimation 
shows that starting from 2010 this 
population as a percentage of the total 
population significantly increases. By 
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the end of 2025, the proportion of this 
population reaches 10 % of the total 
population. The figure is significantly 
higher than those in 2000 and 1970, 
which are only 4 % and 3% 
respectively. This means that the 
unproductive population grows faster 
in the period 2010-2025 than in the 
period 1970-2000. This in turn implies 
that Indonesia potentially faces a 
change the number of labour force.   
The population structure has changed 
from the youth-dominated population 
in 1971 to the elderly-dominated 
population. While the population 
pyramid in 2000 was the one with a 
wide basis and narrowing summit 
(high fertility), the pyramid in 2050  
turns to a onion shape, both low 
fertility and mortality rates. This 
transformation demands a change in 
economic policy strategies capable of 

anticipating the increase in spending 
on social security services and other 
public facilities.  
The population structural change also 
entails changes in the dependency 
ratios, especially the ratio of 
unproductive population that is the 
population below 15 years and the 
population above 60 years old to 
productive population of 15 to 60 years 
old. Based on the data of the 
estimation of United Nations for the 
period 1996-2025, dependency ratio 
tends to increase. The level of 
dependency ratio in 1996 is 1.13, then 
moves to 1.20 in 2010, and finally 
improve to about 1.40 in 2025 (Figure 
1). In other words the rising 
unproductive population has a 
consequence to sustain the declining 
productive population or labour force. 

 
 
 

Figure 1: Dependency Ratio, 2000-2025  
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Source: Indonesian Demographic Bureau (2005). 
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If the trend of productive population or 
labour force declines, Indonesia will 
face the risk of economic growth, and 
tax revenue is suspected declining as 
well as greater fiscal deficit. 
Hypothetically, this risk is generated 
by two factors, namely: (1) financial 
asset meltdown caused by saving 
contraction due to shrinking productive 
population, and (2) shifts in asset 
demand from high risk to low risk of 
return of assets that made possible by 
the structural change in the 
demography.   
Figure 2 shows the dynamics of the 
budget balances that serve as the 

primary indicator of the fiscal 
condition. Based on the 1995-2010 
data the budget experienced high 
deficit before 2001 and ever declining 
deficits afterwards, but this level tends 
to increase starting 2005. This implies 
that the government finance is not yet 
optimum. These constantly increasing 
deficits in turn require a financing 
capacity both from borrowing or non-
borrowing sources who’s servicing and 
repayments will become the burden in 
the future. This future debt obligation 
will surely weaken the fiscal strength 
and sustainability.  

 
Figure 2. Budget Deficits, 1996-2010  
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Source: Indonesia’s Budget Reports, various editions 
 

This paper aims to analyze the likely 
impacts of the structural change in the 
productive population that is labour 
force on the main fiscal indicators,  

especially government spending, 
primary budget imbalances, tax 
revenue, and tax ratio.  
 

LITERATURE REVIEW 
Many papers have focused on the 
relationship between demographic 

change and fiscal viability (Higgins, 
1998; Cheyne, et al., (1998); 
Nishiyama, 2004; Shimasawa, 2004; 
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Barry, 2004). Other papers also study 
about government finance and fiscal 
sustainability for various countries 
(Fehr, et al, 2005; Kia, 2008; Kiran, 
2011; and Keen, 2012).  Most studies 
on the demographic change 
phenomena mostly concern with 
developing countries. One of the most 
comprehensive studies on this issue 
related with the OECD countries is 
conducted by Higgins (1998). He 
argues that there are three 
mechanisms through which the 
demographic transition affects GDP.  
First, the reduction in the labour force 
as a productive population directly 
increases the dependency ratio. 
Second, the increase in the 
dependency ratio in turn reduces 
private saving. Third, the increase in 
the senior population will increase 
government spending on pensioners 
and health care. The rise in spending 
in turn widens the budget deficit and 
shrinks the government investment 
capacity.   
Cheyne, et al., (1998) analyze the 
relation between the demographic 
change and the fiscal condition in New 
Zealand. By making use of the 
overlapping generation approach they 
attempt to project the future 
demographic change. Their simulation 
based on a dynamic model of the 
model approach reveals that the 
population change produces a strong 
tendency towards a fiscal imbalance 
and a greater fiscal deficit. The main 
source of this fiscal imbalance and 
deficit is the inadequate increase in 
income tax to match the swollen 
spending on the pensioners and social 
services.   
Nishiyama (2004) asses the impacts of 
the ageing population on the US 
macroeconomic indicators using the 

overlapping generation model. Relying 
on the three population projections the 
study attempts various simulations for 
the period 1961 to 2200. One of the 
simulations shows that an increase in 
the payroll tax fails to improve the 
welfare of tomorrow's generation while 
deteriorating the welfare of today's 
generation. This study also found that 
the structural population change 
increases the dependency ratio, 
thereby reducing the aggregate output 
of the US. The output decline in turn 
slashes private saving. For every 1 
percentage increase in the 
dependency ratio, private saving 
decreases by 0.15 per cent.  
Brooks (2003) analyzes the effect of 
the demographic transition on the 
fiscal conditions in the Czech 
Republic. The study specifically 
examines the impact of the change of 
population composition on government 
spending on social welfare subsidies, 
education, health care and pensioners. 
It also looks at the population change’s 
effect on the fiscal balances and 
government debt. The result shows 
that the demographic change 
significantly affects the fiscal 
formulation in the long run. In general 
the demographic transition 
necessitates the increase in 
government spending, which in turn 
produces a serious fiscal imbalance. 
This then threatens the fiscal strength 
and sustainability.   
For the high-income industrial 
countries which have demographic 
transition faster than developing 
countries, domestic demand for 
investment funds might initially tend to 
fall faster than national saving, thereby 
causing investment funds to flow to 
developing parts of the world where 
investment demand remains buoyant. 
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It is uncertain, however, whether 
industrial countries as a whole can 
feasibly run large, sustained current-
account surpluses with developing 
nations, exporting some of their higher 
savings to finance productive 
investments in developing nations. In 
order for such a major change in the 
saving-investment balance of 
developing regions of the world to 
occur, low-income countries will have 
to make major progress in 
macroeconomic policies and 
prudential fiscal management (Fehr et 
al., 2005)).  
Another study by Shimasawa (2004) 
focuses on the effect of the ageing 
population on the fiscal balance and 
spending on pensioners in Japan. The 
study employs the computable general 
equilibrium with three sectors: 
household, firm and government. The 
result implies that the demographic 
transition results in the rise of 
spending on pension schemes and a 
fiscal imbalance, which consequently 
demands a reconstruction of the fiscal 
policy to reduce fiscal imbalances. 
This result confirms the results of the 
previous studies in that the 
demographic transition move to ageing 
population potentially produces 
serious adverse effects on the fiscal 
performance.  
According to Barry et.al., (2004), 
slower labour force growth associated 
with population changes will reduce 
the demand for domestic investment, 
offsetting part or the entire expected 
decline in domestic saving. Empirical 
studies of the implications of 
demographic change for investment 
expenditures have largely been based 
on aggregate data. A critical question 
for future investment returns and 
cross-border capital flows is whether 

population change in the high-income 
countries will reduce the rate of 
domestic investment by more than it 
reduces saving. Furthermore, lower 
investment will create new 
unemployment. Keen (2012) finds that 
increasing of unemployment strongly 
associated with rising government 
spending and government debt.  
Population changes can induce 
unequal effects on the demand for 
investment and the availability of 
domestic savings even within an 
economy completely closed to the rest 
of the world. In national economies 
that are open, the effects of 
demographic change are still more 
complex. Significant parts of the 
required macroeconomic adjustments 
can be channelled through exchange 
rate movements and external-sector 
transactions. The timing and size of 
demographic transitions differ widely 
across countries. The openness of an 
economy works to mitigate the 
negative consequences of population 
change on government revenue, 
domestic output and consumption 
(Barry, et al., 2004).  
The study Borsch-Supan, et al., (2005) 
shows that the government 
expenditure excluding financing costs 
will increase to 7 per cent of GDP 
before 2050. To finance the increase a 
tax smoothing is found to be more 
efficient than balancing the budget. 
This is because the assets 
accumulated by the tax smoothing 
generate average return that exceeds 
the government’s cost of borrowing. 
This high return is not without risks. 
Based on a stochastic model of  asset 
returns and economic growth, the 
study finds that a tax smoothing with 
diversified portfolio financial 
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instruments will reduce the year-on-
year tax rate volatility.  
The study of fiscal sustainability 
involves several keys fiscal variables. 
Kia (2008) investigates the fiscal 
sustainability of two emerging 
countries, Iran and Turkey. He finds 
that the fiscal performance in both 
countries is not sustainable. This 
finding is opposite with Kiran (2011) 
who also elaborate fiscal sustainability 
in Turkey. This study concludes that 
some factors government expenditure, 
tax revenue, debt, and budget deficit 
play important role in developing fiscal 
sustainability. 
METHODOLOGY 
This study employs the system 
dynamics of a structural equations 
system based on the overlapping 
generation approach modified from 
Shimazawa (2004). The estimated 
model is used to predict and simulate 
the effects the population composition 
changes on various indicators of public 
finance performance in Indonesia. 
Increasing in unproductive population 
in the country has an impact declining 
in the proportion of labour farce as a 

working age ( w

tN ) to the population, 

and it will slow down domestic output 
(Yt), therefore consumption and asset 
value will be lower. As consequence, 
these cause the lower tax revenue (Tt) 
as the main component of government 
revenue (TRt). Finally, under the 
assumption of various spending (Gt), 
budget deficit (BDt) tends to increase. 
Generally, increasing in unproductive 
people especially for pension age will 
give a pressure to the government 
spending. The proportion of 
government spending to output also 

grow up (



gt ) as consequence of 

increasing of the population in non 
labour age through output variable. 

The simple structural of overlapping 
generation model is summarized as 
follows.  


t

w

tt KNLKFY )(),(   (1) 

Specifically, equation (1) is a general 
production function that explains the 
relationship between capital (K) and 
labour (L) with output (Y). In this 
research, it also describes the impact 
of dynamic change of labour force on 
output. For the estimation process this 
equation will be transformed into 
logarithm form as follow: 

t

w

tot LnKNLnALnY   )(  (2) 

The relationship between labour force, 
output and government finance, 
especially government spending and 
debt are represented in equations (3) 
and (4). The volatility of government 
spending and debt are the function of 
output which indicates indirectly 
impact of labour force on government 
finance through this variable.  

ttot YgGG     (3) 

tot YbBB 1      (4) 

The relationship among several 
important fiscal indicators, budget 
deficit, debt, and tax revenue is 
explained by equation (5). For 
addition, outstanding government debt 
(Bt) is considered by domestic 

commercial interest rate (rt). Finally, 
equation (6) describes a simple 
relation between tax revenue and total 
government revenue. 

ttttt TGBrBD  ])1[(1     (5) 

tt TbTR      (6) 

The data used to estimate the model 
are taken from various sources. The 
data of population and labour force 
forecasting are taken form United 
Nation’s Report (2001), while the 
macroeconomic and fiscal data are 
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taken from Indonesia’s Budget Report 
for various edition. This research uses 
data for the period of 1996-2010 as 
the basis data for estimation and 
simulation process. The method of 
simultaneous model is used to 
estimate the empirical equation 
followed by simulation process. 
EMPIRICAL RESULTS AND 
DISCUSSION 
 
The economic impact of the dynamic 
changes of labour force in Indonesia 
has different dimensions than that in 
developed countries. In the next 
decade, Indonesia is unlikely to face a 
labour force shortage that arises from 
the population changes. Instead, the 
change in the age composition of the 
demography structure will directly 
affect the dependency ratio trend. The 
projection shows that the ratio of 
productive to unproductive population 
in Indonesia tends to decline and hits 
the fiscal indicator, especially tax 
revenue in 2010 and will constantly 
increase from that point on (Figure 1).  
The simulation based on the estimated 
model implies that the population 
changes process exerts adverse 
effects on various aspects of the 
government finance: revenue, 
spending and fiscal balances as well 
as sustainability. The total revenue 

constantly increases up to 2015, and 
starts to decline from 2020 afterwards. 
In contrast, spending constantly 
increase. The increase comes from 
the increase in various spending 
components closely related to the 
change of population structural 
process, namely pension spending, 
education, health care and social 
safety nets. As a result, the 
government budget deficit starts to rise 
in 2020. For more detail, the results of 
simulation analysis for main fiscal 
indicators are depicted in Table 1. This 
table describes the dynamics of the 
budget balances that serve as the 
primary indicator of the fiscal condition 
for the period of 1995-2025. Based on 
this result, the budget experienced 
deficit along this period and ever 
increasing in the period of 2015-2025. 
This implies that the government 
finance is not yet optimum to maintain 
its sustainability. These constantly 
increasing deficits in turn require a 
financing capacity both from borrowing 
or non-borrowing sources which is 
servicing and repayments will become 
the burden in the future. This future 
debt obligation will surely weaken the 
fiscal strength and sustainability.  
 
 

Table 1. Simulated Fiscal Indicators, 2000-2025 (% of GDP) 

Fiscal Indicators 2000 2005 2010 2015 2020 2025 

1. Tax Revenue  13.2 15.43 15.81 15.81 15.24 15.11 

2. Total Government Revenue  15.99 19.60 21.92 22.38 22.38 22.01 

3. Government Spending  17.16 20.80 23.16 23.71 24.17 24.82 

4. Budget Deficit    1.17   1.20  1.24  1.33  1.79 2.81 

5. Tax Ratio  16.46 17.52 17.65 17.87 18.46 18.97 

Source: Author’s estimation. 
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The process of population changes 
substantially affects spending on 
health care, education, pensioners and 
social security net. For example, the 
total government spending increases 
markedly from about 17.16% of GDP 
in 2000 to 23.71% in 2015. The figure 
constantly increases subsequently and 
reaches 24.82% in 2025.  On other 
hand the increase of government 
spending is not in line with government 
revenue. For the period of 2010-2025 

the tax revenue is predicted decline 
about 0.7% of GDP (Figure 3). 
Consequently, total government 
revenue will tend to be at the constant 
level. Likewise, the increase in the 
total spending increases the 
government budget deficit. The total 
deficit hits 1.79 % of GDP in 2020 and 
2.81 % in 2025 (Figure 4). These 
projections indicate the low fiscal 
capacity and weak fiscal performance. 
 

 

Figure 3. Simulated Tax Revenue and Total Government Spending, 2006-2025 
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Figure 4. Simulated Budget Deficit, 2006-2025  
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This study also attempts to elaborate 
other fundamental fiscal indicator, 
which is a primary budget imbalance. 
The projection impact of changes the 
number of productive population on 
this variable is significantly reducing 
the surpluses starting in 2015 as 
presented in Figure 5. As a main fiscal 
indicator, primary budget balance 
plays an important role for government 
in providing public services. Declining 

of primary budget surplus means the 
government has lower opportunity to 
finance its public services. This 
simulation result warns the 
government to anticipate this negative 
impact using switching budget policies. 
The government may reduce 
government spending or promote 
various new regulations to increase 
tax revenue. 
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Figure 5. Simulated Primary Budget Surplus, 2006-2025  
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As for the tax revenue, although in 
general it increases through times the 
increase is smaller than the decrease 
in the total spending. As a result, the 
tax revenue increasingly falls short of 
the need to finance the total spending 
starting in 2020. In other words, the 
sustainability of the public finance is 
destined to deteriorate in the future. 
The government will have a smaller 
capacity to finance its spending both 
on operating and development 

activities. In line with decreasing tax 
revenue, it is not only to increase the 
budget deficit but also to cause a 
lower growth of tax ratio. Based on the 
simulation, during fifteen years from 
2010 to 2025 the tax ratio only grows 
1.4 or 7.9% (Figure 6). Since the tax 
ratio measures the tax capacity, this 
finding indicate that the impact of will 
threat the long term fiscal 
performance. 
 

 

 

 

 

 

 

 

Jaka Sriyana, Int. J. Eco. Res., 2013, v4i1, 8-19 ISSN: 2229-6158

IJER | JAN - FEB 2013 
Available online@www.ijeronline.com

17



 

 

 

 

Figure 6. Simulated Tax Ratio, 2006-2025 (% of GDP) 
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The implied expansion of rising fiscal 
deficit and low growth of tax ratio will 
force the government to mobilize 
financing sources other than taxes. 
The government may finance the 
deficit by yet increasing taxes, printing 
money, borrowing overseas or 
borrowing domestically by issuing 
bonds. The last two measures are not 
popular because they likely threaten 
the economic stability. Particularly, 
while printing money will generate a 
long-term inflation, a tax rate increase 
will slow down the overall business 
activities, thereby reducing the tax 
income in the next periods. From the 
data simulation, tax ratio is only 
around 18 %, which cannot cover all 
government spending. Hence, 
Indonesia has a serious fiscal problem 
due to the demographic transition. 
 
CONCLUDING REMARKS 
This study has examined the effects of 
the dynamic change of productive 

population or labour force on the main 
fiscal indicator, especially tax revenue 
in Indonesia. In doing so, it has 
simulated the expected effects based 
on the estimated simultaneous model 
of the modified overlapping generation 
model. The results show that the 
change of labour force in turn puts an 
upward pressure on spending, 
decreasing growth of tax revenue, and 
hence primary budget deficit. As a 
result, Indonesia potentially faces a 
long-term threat to fiscal sustainability. 
Some strategic policy measures 
should be put forth to prevent this 
fiscal threat from materializing.  
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