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Abstract 

According to the latest projections regarding the dynamics of population carried out by Eurostat, within 
the next decades the European States will face an increase in the number of elderly people. Moreover, at 
the same time, some states will record a decrease of the overall population. Thus, statistics show that in 
2080 Romania will have a total population of 16.3 million people, and the rapport between the elderly 
and the youth will increase from 24% in 2013 to 50% in 2080. This paper studies the impact of the 
phenomenon of population ageing in Romania on economic development  using two types of independent 
variables, namely the natural birth rate and the percentage of the population aged over 65 of the overall 
population, and five dependent variables, namely the external debt stocks (% of GNI) , the gross savings 
(% of GDP), the PPP conversion factor, GDP (LCU per international $), agriculture, value added (% of 
GDP) and industry, value added (% of GDP). The conclusions show that as the percentage of the ageing 
population of the overall population grows, the external debt stocks and the PPP conversion factor will 
also grow. As regards the added value in agriculture and in industry, these will decrease when the 
percentage of the people aged 65 and above grows.  
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Introduction 

This paper highlights the fact that population represents a major element for the economic 
development of a country. As regards the ageing of the population, in the specialized literature 
there is reference to the term demographic degradation which refers to the unwanted change, the 
deterioration of certain demographic characteristics (Ciumara, 2013). An alternative term for the 
ageing population used in the specialized literature is also demographic decline (Ghețău, 2004). 

There are numerous studies which show the ageing in Europe and the decrease of the population 
in some European countries are or will become very important if not overwhelming (Bijak, et 
al., 2007). Population ageing will bring about major changes in the social-economic 
development of the various regions of the world (Bălan, 2015). 

Under these circumstances, the aim of this article is to analyse the existence of a relation 
between population ageing and economic development in Romania. The study is important 
because a developing country such as Romania can reach a superior level of development with 
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the help of the employed human resource. Moreover, population ageing affects the population 
worldwide, being a certainty. In other words, Romania will have to find solutions for economic 
development even under the conditions of the existence of a population ageing phenomenon. 
Thus the political decision makers can use this study in order to come up with policies which 
would support this economic development.  

The paper is structured as follows: the next section presents the literature review; the following 
section contains research methodology; the following – outcomes and discussions, and the last 
section concludes the paper. 

Literature Review 

The demographic trends worldwide and at European level indicate an increase in life 
expectancy and raise awareness for issues such as the new costs of an ageing population, 
generation equity, greater importance shown to raising children and to the balance between 
work and personal life in cultivating family life, the relation between generations and the threat 
of poverty (Giesecke and Meagher, 2009). 

Demographic evolution has always been influenced by a mix of factors of which we would like 
to mention: the couple’s freedom to decide the number of children they want and to choose the 
age at which they decide to have children, the high level of economic and social costs faced by 
the population during the transition period, social instability, unemployment and external 
migration that has contributed decisively to the decrease of the population in Romania (Roman 
and Voicu, 2010) 

Population ageing can be defined as a substantial and permanent growth of the elderly (usually, 
people aged 65 and above) in comparison to the rest of the population, with a corresponding 
increase of the median age of the population (Coleman, 2002). Ageing is determined by the 
decline in fertility, increase in life expectancy or the dynamic evolution of the previous 
variations in the birth and death rates (Bloom, Canning, and Finlay, 2010). 

The increase in life expectancy has been strongly associated with the increase of income per 
capita (Preston, 1975). 

The most important side-effects of the ageing process include (United Nations, 2002): 
o increasing public expenditure on pensions, social security and health services; 
o a decreasing percentage of people in the working age, causing a shrinkage of the labor 

force; 
o growing demand for medical care and changing public health patterns. 

Reduced fertility in Europe and East Asia leads to major changes in age structure and to the 
slowdown or negative growth of the population (Lee and Mason, 2010). Limited population 
growth can reduce wellbeing, because employees will have to support a higher number of 
elderly people (Samuelson, 1976). But keeping the size of the population does not seem to be a 
valid objective of the population policy of a country (Coleman, 2004). 

Despite all these, we must admit that population ageing is an intrinsic component of the 
processes which brings along a highly educated population and at a comfortable living standard 
(Lee and Mason, 2010). And at macroeconomic level, population ageing could encourage future 
generations to invest more in the human resource, which will result in increased economic 
development (Fougère and Mérette, 1999). 

Simulating the possible impact of population ageing should be approached both at 
microeconomic level, and at macroeconomic level (Börsch-Supan, Ludwig, and Winter, 2006). 
As regards the effect at microeconomic level, it focuses on the population and the businesses, 
and it refers more specifically to the evolution of consumption, saving, interest rate and average 
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salary. The relation between population ageing and the macroeconomic performance are 
mediated by the institutional context, the increase of longevity and the population ageing, the 
retirement policy, health, finances, the efficiency of the labour market and the capital market, 
and other political behaviour of an aged electorate whose needs and interest can differ from 
those of the younger generation (Bloom, Canning, and Fink, 2010). The quantification of the 
macroeconomic impact of the phenomenon of population ageing is done through the 
implementation of a dynamic model of general balance with overlapping generations (OLG 
model) in the classical manner introduced by Auerbach and Kotlikoff (1987). 

Börsch-Supan, Ludwig and Winter (2002) simulated an OLG model (overlapping generations 
model) for several countries, focusing on the evolution of foreign capital, and discovered that 
population ageing would generate flows of foreign capital from industrialized countries, with a 
fast population ageing process, towards the rest of the world (Börsch-Supan, Ludwig, and 
Winter, 2002). 

Besides the population ageing phenomenon, contemporary society faces a strong migration 
phenomenon. Migration does not represent a solution for changing the age structure since the 
cause is not the migration deficit but low fertility and high life expectancy (Coleman, 2002). 

Migration, however, can bring with it social pressures and unrest, and many wealthy countries 
are already grappling with the difficult balance between the need for labour and the importance 
of dealing with immigration’s social effects (Bloom, Canning, and Fink, 2010). 

The migration phenomenon an population ageing, alongside unemployment, play a determining 
part in the configuration of expenditures with social security, and implicitly with the deficits 
which are caused by the imbalance of cashing/expenses, and all these variables (ageing, 
migration, unemployment) affect the number of the economically active population and can 
bring about disturbances in the optimal operation of the social security systems (Belea and 
Pânzaru, 2012). 

Despite the fact that the migration of the labour force is considered to be beneficial 
economically speaking (Coleman, 2002), and some of these groups are currently highly 
successful, while others remain marginalized, subjected to high levels of discrimination, 
unemployment, poverty and involvement in criminal activities. (Smith, 1994).  

Bijak, Kupiszewska, Kupiszewski, Saczuk and Kicinger (2007) argue that higher immigration 
and higher economic activity can slow down the negative economic consequences of the ageing 
process. 

Bloom, Canning and Finlay (2010), who studied population ageing and economic growth in 
Asia, reached the conclusion that this phenomenon of population ageing has a negative effect on 
economic growth on short term, but not in the long run, which represents good news for the 
countries in this part of the world. 

During the next decades, Romania will be significantly affected by demographic changes. On 
the one hand, population will decrease considerably; on the other hand, the country will have an 
aged population. The pressure of population ageing will mainly be felt at the level of the budget 
for social security, which even at present is in need of transfers from the state budget in order to 
gain some balance. Thus, two main directions can be inferred in terms of the population: either 
the competent authorities will take measures to face the adverse situation which is forecasted, or 
the population will have to start targeting private saving solutions (Crețu, 2015). 

Research Methodology 

In order to study the effects of population ageing on economic development, we use two types 
of variables. The first category of variables describes the phenomenon of population ageing  
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using the natural growth rate (indicator which measures the algebraic difference between the 
general birth rate and the death rate of the population per 1000 inhabitants) and the percentage 
of the population aged 65 and over of the total population. Both variables are independent, 
while the variables introduced to characterize Romania’s economic growth are dependent; these 
are:  
o external debt stocks (% of GNI) is calculated by adding both the long term and the short 

term public debt with the IMF credits; 
o gross savings (% of GDP) calculated as the difference between the gross national income 

and the total consumption, to which the net transfers are added; 
o PPP conversion factor, GDP (LCU per international $) represents a country’s number of 

monetary units which can purchase the same amount of goods and services on the internal 
market as the American dollar would in the United States. This conversion factor addresses 
the GDP; 

o agriculture, value added (% of GDP) includes the economic performance from hunting, 
fishing, forestry, agriculture and animal husbandry; 

o industry, value added (% of GDP) comprises the value added in domains such as: mining, 
constructions, natural gas and water, calculated by subtracting intermediary inputs from the 
total outcomes. 

Due to the fact that we need the database to include at least 20 entries so that the results should 
be statistically valid, we chose as reference period the years between 1990 and 2015 (26 
observations). Thus, the database which includes the values of the seven variables presented 
above, between 1990 and 2015, was put together from the records available on the websites of 
the Romanian National Institute of Statistics and The World Bank. Once the data base put 
together, we used programs for statistic processing such as Microsoft Excel 2010 in order to 
create graph representations of the evolution of the studied variable, as well as SPSS 17 
(Statistical Package for the Social Sciences) for advanced statistical analyses which tell us 
exactly whether there is a relation between population ageing and economic development in 
Romania or not.  

Outcomes and Discussions 

We start the analysis of the correlation between population ageing and economic development 
in Romania by studying the evolution of the introduced variables along the selected period of 
time. In figure no. 1 four out of the five variables which describe the level of economic 
development in Romania are presented. We made this decision due to the fact that all the four 
variables represented have the same measurement unit (%), while the evolution of the PPP 
conversion factor was presented as a graph in figure no. 2. As regards Romania’s external debt, 
one can notice that it grew constantly, reaching 71.62% of the GNI in 2012 as a consequence of 
the effects generated by the worldwide economic crisis which occurred in 2008. During the last 
three years of the analysed period of time, one can notice a slight decrease of the external debt, 
almost reaching values similar to those recorded before 2008.  

At the other end of the scale, gross savings have the mean value (19.94 according to table no. 1) 
much lower than the one recorded for the external debt (37.78). Moreover, one can also notice 
in figure no. 1 that, after the collapse of the communist regime, the gross savings had almost the 
same value as those recorded within the period 2008-2015. Beginning with 1994, gross savings 
has decreased incrementally, reaching 11.35 in 1998, after which the value increased slightly. 
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Fig. 1. The evolution of the macroeconomic indicators from 1990 to 2015 in Romania 

Source:  own processing using Microsoft Excel 2010 

An important sector of the Romanian economy, i.e. agriculture, has known numerous changes 
after the collapse of the communist regime in 1989. The effect of these changes has been a 
regular decrease of the value added recorded in this sector. Despite the fact that Romania has 
had access to European funding since 2007, when it joined the European Union, progress cannot 
be seen. Moreover, one can notice that the situation is getting worse by the year, reaching a 
point in 2015 when the valued added in agriculture recorded the lowest value (4.73% of GDP), 
considering that it started from the maximum value of 23.74% of GDP in 1990. 

Generally speaking, the value added in industry records an evolution along the 26 years 
included in our research which is similar to the one in agriculture. In figure no. 1 one can notice 
the value added of industry going down to 33% of GDP in 2015; this value was also recorded in 
2000 and 2001. In other words, the value added of industry recorded in 2015 has the same value 
as 15 years before. Considering the above contexts, it is extremely important to identify if 
population ageing contributes to any extent to the unsatisfactory economic performance in 
Romania. 

The unfavourable evolution of the four variables represented in figure no. 1 can be seen in 
figure no. 2 as well, where we can see the graph representation of the course of the PPP 
conversion factor. It starts from the minimum value of 0.000703 (year 1990) and reaches the 
maximum threshold of 1.62 (year 2015). The situation is not as alarming as the oscillations in 
figure no. 2 show, which occurred due to the huge difference between the minimum and the 
maximum value. It is very important to refer to the values of the vertical ax when we are 
drawing the conclusions. An example in support of this statement is the value of the PPP 
conversion factor in relation to the GDP recorded in 2015 in Australia (country with a highly 
developed economy). i.e. 1.46. 
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Fig. 2. The evolution of the PPP conversion factor from 1990 to 2015 in Romania 

Source:  own processing using Microsoft Excel 2010 

After presenting the evolution of the five variables which describe the economic environment, 
we move on to drawing the graphs of the independent variables presented in figures 3 and 4. 
The interesting aspect to be noticed in figure no. 3 growth tendency of the population aged 65 
and above of the total population along the 26 years analysed. This percentage starts from the 
minimum value of 10.41 recorded in 1990 and reaches the maximum threshold of 17.76 in 
2015. According to the descriptive statistics in table no. 1, the mean percentage of elderly of the 
total population is 14.11, which means that starting with year 2002 (for 14 years) this variable 
has values above the average. 

 
Fig. 3 The evolution of the percentage of people aged 65 and above in the total population from 1990 to 

2015 in Romania 
Source:  own processing using Microsoft Excel 2010 
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The situation is worrisome with regard to figure no. 4 as well, where the evolution of the natural 
growth rate per 1000 inhabitants is presented, which starts from 3 in 1990, reaching the 
minimum value of -2.8 in 2015. There are nevertheless time intervals when the natural growth 
rate recorded increases, such as years 1996-2000, 2003-2008 and 2012-2013. These increases of 
the natural growth rate are owed to the legislative programs addressing recent mothers (e.g. the 
incentive for rejoining the work force, elimination of the maximum threshold for the statutory 
maternity pay, increasing the maternity leave). 

Starting with table no. 1, where the descriptive statistics of the seven variables included in the 
analysis are presented, we can notice that the external debt stocks over the 26 years have a mean 
of 38.23% of GNI, a value which is close to the median (37.78) – this parameter divides the 
observations into two equal parts. The situation in which the mean is approximately equal to the 
median also occurs in the situation of the following variables: gross savings, value added in 
agriculture and the percentage of elderly people of the overall population. In other words, during 
13 of the 26 years analysed, the value of the external debts was below 37.78% of the GNI, while 
during the remaining 13 years the values of this variable exceed the 37.78% threshold.   

 
Fig. 4. The evolution of natural growth rate from 1990 to 2015 in Romania 

Source: own processing using Microsoft Excel 2010 

It is very important that when we analyse the modal – parameter which indicates the value 
which appears most often in the recorded observations – we should take into account that in 
most cases it is represented by the minimum value. The explanation is given by the limited 
amount of data (26 observations) and by the fact that the variables represent real numbers with 
decimals, so there are slight chances that these be repeated. As regards the standard variant and 
deviation, we will study only the latter due to the fact that it is more precise, being calculated as 
a square root of the variant. The value 20.44 tells us that along the 26 years analysed, Romania’s 
external debts deviated from the mean by 20.44% of the GNI. 3.97% of the GDP is the mean 
value by which the 26 observations deviate from the mean gross savings, and for the other 
variables the average deviation from the average value can be found in line 5 of table 1. 

The Skewness coefficient is used in order to measure the asymmetry degree and direction. The 
negative values of Skewness which occurred in the case of the gross savings (-0.389), PPP 
conversion factor (-0.237) and the % of elderly people (-0.324) show that there are distributions 
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which are left-skewed, these being negatively asymmetrical. These negative asymmetries occur 
due to the fact that the mean is below the median. In the case of the other variables, one can 
notice that the series are positively symmetrical, the mean being above the median. 

The height of the curvature is measured by means of the Kurtosis coefficient whose values 
should not exceed ±1.96 in order that the distribution of the series should be a normal one. 
Consequently, one can notice in table no. 1, that all variables, except the natural growth rate 
have a normal distribution of the data. The positive value of the Kurtosis coefficient of 6.104 in 
the case of the natural growth rate shows a high, leptokurtic distribution.  

Table 1. Descriptive statistics 

  
External 
debt stocks 

Gross 
savings 

PPP 
conversion 
factor 

Agriculture, 
value added 

Industry, 
value 
added 

Older 
people 

Rate of 
natural 
increase 

Mean 38.2320 19.5060 .8819 12.7385 38.4711 14.1185 -1.4423 

Std. Error of Mean 4.01033 .78053 .13116 1.22366 .81985 .40183 .24294 

Median 37.7857 19.9414 1.0782 12.7391 36.9979 14.5517 -1.7000 

Mode 2.99a 11.35a .00a 4.73a 33.51a 10.41a -1.70 

Std. Deviation 20.44874 3.97992 .66880 6.23948 4.18042 2.04896 1.23876

Variance 418.151 15.840 .447 38.931 17.476 4.198 1.535 

Skewness .149 -.389 -.237 .236 1.195 -.324 2.187 

Std. Error of 
Skewness 

.456 .456 .456 .456 .456 .456 .456 

Kurtosis -1.056 -.901 -1.801 -1.362 .988 -1.099 6.104 

Std. Error of 
Kurtosis 

.887 .887 .887 .887 .887 .887 .887 

a. Multiple modes exist. The smallest value is shown 
Source: Own calculations using SPSS 17 software 

If so far we have studied the evolution of each variable, hereafter we will carry out tests in order 
to identify if there is a relation or not between population ageing and economic development. 
For this we need to express some hypotheses which will be either accepted or rejected. For 
example, the first null hypothesis is: the percentage of elderly people of the overall population 
influences the evolution of the external debt stocks. The second null hypothesis is expressed as 
follows: there is a relation between the percentage of the elderly people of the overall 
population and the gross savings. Beside these, there are three null hypotheses which state that 
there is a relation between the percentage of the elderly population of the overall population and 
the three remaining variables: PPP conversion factor, value added in agriculture, and value 
added in industry. 

Of course there are other five null hypotheses which state that there are relations between the 
natural growth rate and the variables which characterize economic development. All these null 
hypotheses have as alternative hypotheses negations of the existence of relations between the 
variables which describe the ageing process and those used to analyse economic development. 
In order to be able to test these hypotheses, we have decided to calculate the Spearman 
coefficients, this being a non-parametrical test which is recommended for employment when the 
amount of data is not sufficiently high. The results are presented as a matrix in table no. 2. Here 
one can notice that the main diagonal of the matrix is made up of values of, and the values 
bellow the main diagonal are mirrored above it. Beside the main diagonal, each intersection of 
two variables is represented by a correlation coefficient and a Sig value. Before testing the null 
hypotheses we chose as significance threshold the value most widely used in economics, i.e. 
0.05. If the Sig value is below 0.05 then the null hypothesis is accepted and the existence of a 
relation between the two variables is proven.  
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We begin the analysis with the relations formed by the percentage of the elderly people of the 
overall population and we notice that between this and the external debt stocks (Sig=0.000), the 
PPP conversion factor (Sig=0.000), the value added in agriculture (Sig=0.000) and the value 
added in industry (Sig=0.012) there is a relation. 

Table 2. Spearman correlation coefficients 

  External 
debt 

stocks 
Gross 

savings 

PPP 
conversion 

factor 

Agriculture 
value 
added 

Industry 
value 
added 

Older 
people 

Rate of 
natural 
increase

External 
debt stocks 

Correlation 
Coefficient 

1.000 .131 .945** -.936** -.376 .964** -.645** 

Sig. (2-tailed) . .524 .000 .000 .058 .000 .000 

Gross 
savings 

Correlation 
Coefficient 

.131 1.000 .156 -.123 .450* .165 .077 

Sig. (2-tailed) .524 . .448 .550 .021 .420 .708 

PPP 
conversion 
factor 

Correlation 
Coefficient 

.945** .156 1.000 -.958** -.499** .988** -.640** 

Sig. (2-tailed) .000 .448 . .000 .009 .000 .000 

Agriculture, 
value added 

Correlation 
Coefficient 

-.936** -.123 -.958** 1.000 .512** -.962** .629** 

Sig. (2-tailed) .000 .550 .000 . .007 .000 .001 

Industry, 
value added 

Correlation 
Coefficient 

-.376 .450* -.499** .512** 1.000 -.486* .383 

Sig. (2-tailed) .058 .021 .009 .007 . .012 .054 

Older 
people 

Correlation 
Coefficient 

.964** .165 .988** -.962** -.486* 1.000 -.688** 

Sig. (2-tailed) .000 .420 .000 .000 .012 . .000 

Rate of 
natural 
increase 

Correlation 
Coefficient 

-.645** .077 -.640** .629** .383 -.688** 1.000 

Sig. (2-tailed) .000 .708 .000 .001 .054 .000 . 

**correlation is significant at 0.05 level 
Source: Own calculations using SPSS 17 software 

Of these correlations, the first two are positive due to the fact that the value of the Spearman 
coefficient is above 0. This means that as the percentage of the elderly increases so will the 
external debt stocks (Correlation Coefficient =0.964), the PPP conversion factor (Correlation 
Coefficient =0.988). As regards  the value added in agriculture (Correlation Coefficient =-
0.962) and the one in industry (Correlation Coefficient =-0.486), it will decrease when the 
percentage of people aged 65 and above of the overall population increases due to certain 
negative correlations offered by the values of the Spearman coefficients.  

Moreover, as expected, there was a negative correlation between the percentage of the elderly 
and the natural growth rate, which confirms the fact that the database was formed correctly. 
When it comes to the correlations formed by the natural growth rate, the situation changes, and 
if forms positive relations with the value added in agriculture (Sig=0.001, Correlation 
Coefficient =0.629), and negative ones with the external debt stocks (Sig=0.000, Correlation 
Coefficient =-0.645) and the PPP conversion factor (Sig=0.000, Correlation Coefficient =-
0.640). It is very important to mention the fact that all the correlations mentioned so far are 
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strong due to the high values of the Spearman coefficient which can only takes values between 0 
and 1. 

Besides these correlations formed between the variables which describe the phenomenon of 
population ageing and those which describe the Romanian economy, the following relations are 
also formed between the variables which describe only the economic environment: 

o the increase of the external debt stocks leads to the increase of the PPP conversion factor 
(Sig=0.000, Correlation Coefficient =0.945) and to the decrease of the value added in 
agriculture (Sig=0.000, Correlation Coefficient =-0.936); 

o the gross savings positively influence only the value added in industry (Sig=0.021, 
Correlation Coefficient =0.450), which means that once the former increases, so does the 
latter, and vice-versa: as the gross savings decrease, sow ill the value added in industry; 

o agriculture and industry are domains in positive correlation to one another (Sig=0.007, 
Correlation Coefficient =0.450), which means that changes in one will bring about changes 
in the same direction in the other one as well.  

One needs to mention the fact that the correlations formed and mentioned in this study can be 
interpreted using the scenario of the recording of the value decrease, which will lead also to a 
decrease of the other variable in the case of the positive correlation and an increase for the pair 
with which it forms a relation when there is a negative correlation. 

Conclusions 

The outcomes of the research bring improved awareness as to the effects of population ageing 
on economic development. The population ageing phenomenon has reached alarming levels in 
developed economies, and due to the fact that the labour market has been experiencing negative 
transformations which impact the economic sector. In Romania, these transformations have not 
yet had catastrophic effects, despite the fact the performance in agriculture and industry have 
decreased constantly over the past 26 years. Due to the fact that in a large part of the agricultural 
sector there are people employed from the rural environment who do not have access to high 
quality agricultural equipment and technology, as well as to the fact that there are very few 
young people involved in this activity, agriculture is degrading year after year. As regards 
industry, the situation is similar because the insufficient and aged labour force does not help this 
sector to develop. As agriculture and industry represent the engine of Romanian economy, they 
will influence the level of prices for consumption goods, as well as Romania’s level of 
indebtedness. 

Through this article we draw the attention of the political decision makers who have to 
implement measures through which to increase birth rate; they have to ensure competitive 
medical services which would lead to the decrease of infantile death rate, and in particular to 
ensure that people who can work have access to a fair labour market so that Romania can thus 
keep offering young labour force for the south-western Europe. 

One of the limitations of this study is represented by the legislative changes in the area of child-
rearing which were not included but can represent interesting topics for future articles. It would 
also be interesting to study other economic variables and more, being able to investigate the 
effects of population ageing on the social and cultural environment as well. Moreover, the 
phenomenon of population ageing can also be studied from the perspective of changes brought 
about on the labour market.  
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