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Abstract 

 

This thesis investigates the determinants of private savings in Sweden, covering the time period 

1914-2014. The steadily increasing fraction of the elderly, as a percentage of the working age 

population is a demographic development confronted by almost all industrialized countries 

nowadays. These conditions will bring further economic pressure on the finance of the social 

security systems in the years to come, hence affecting private savings. The association between 

private savings, globalization of capital markets and the release of liquidity constraints in many 

countries might also be an important determinant. These new conditions have in some cases 

improved consumer welfare by enabling more intertemporal substitution, the process of 

maximizing consumer’s utility by allocating resources across time. In this study the savings 

function is estimated based on several aspects concerning demographic and economic factors, 

based on the theories; life-cycle hypothesis of saving, precautionary saving theory, permanent 

income hypothesis and the Ricardian Equivalence theory. This study suggests that the private 

saving function is sensitive to the inflation rate and the policy implication of the relationship is 

presented.  
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1. INTRODUCTION 

 

This thesis analyses the determinants of private savings in Sweden, covering the time period 

1914-2014.  

 

During recent decades there has been an increasing interest, both in academia and in policy 

spheres, on issues related to economic growth (Carroll et al. 2000; Edwards, 1996; Ozcan et 

al. 2003). This has consequently also brought an increased attention to the importance of 

savings. The relationship between the savings rate, income level and growth rate of income 

has been analyzed in several studies (Agrawal 2001; Bacha, 1990; Carroll et al., 2000; Deaton 

and De Gregorio, 1992; Jappelli and Pagano, 1994; Paxson, 2000). This has also stimulated 

the curiosity of analyzing the determinants of private savings more carefully. Empirical 

studies and new models have analyzed different aspects of this problem, including economic 

and demographic issues (see, e.g. Agrawal, 2000, 2001; Athukorala and Sen, 2004; Deaton 

and Paxson, 2000; Kraay, 2000; Modigliani and Cao, 2004; Salam and Kulsum, 2000). Others 

have focused on the relationship between public savings and private savings (see, e.g. 

Balassa, 1990; Edwards, 1996; Masson, et al., 1998).  

 

Recent studies have also investigated the association between private savings, globalization of 

capital markets and the release of liquidity constraints in many countries (Agénor and 

Aizenman, 2004; Chowdhury, 2015; Prasad et al., 2005). These new conditions have in some 

cases improved consumer welfare by enabling more intertemporal substitution, the process of 

maximizing consumer’s utility by allocating resources across time, highlighted by 

Hondroyiannis (2006). This is especially the case in Europe, where total household debt, as a 

percentage of GDP has increased substantially since the introduction of the Euro, nevertheless 

affecting private savings (Ibid).   

 

Other studies have also focused on the association between private savings and age (Kraay, 

2000; Modigliani and Cao, 2004). The steadily increasing fraction of the elderly, as a 

percentage of the working age population is a demographic development confronted by 

almost all industrialized countries nowadays. These conditions will bring further economic 

pressure on the finance of the social security systems in the years to come, hence affecting 

private savings (Hondroyiannis, 2006). Deaton (2005) examines these concerns and concludes 
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that societies should collectively make provisions in order to manage these challenges in the 

future.  

In the light of these recent developments, it has become increasingly important to understand 

the underlying factors determining the private savings rate in order to plan and implement 

suitable policy interventions, including the arrangement of financial market regulations, the 

design of the public pension programs, tax and nevertheless the social security systems 

(Agénor and Aizenman, 2004; Chowdhury, 2015; Coile, 2015).  

 

The advantage of studying one specific country more consistently is that it provides the 

possibility to handle problems related to the fact that private savings may vary due to cultural 

or political differences (Marchante et al., 2001). On the other hand, studies that include 

several countries when studying the determinants of private saving are advantaged with a 

larger set of observations compared to studies that focus one single country, hence, affecting 

the explanatory power of these studies. 

 

Previous studies that have examined the private savings rate in the context of a large set of 

different countries lack an in depth analysis of the determinants of the private savings rate, 

highlighted by Ozcan et al. (2003). Ozcan et al. (2003) also point out another shortcoming to 

earlier studies that focuses on several countries at once, namely the lack of, or the 

impreciseness of the data used in these studies. The variation in the measures and the lack of 

reliability of the data for a large number of countries is a deficiency that may affect the 

outcome of the results of these studies.  

 

The discussion above has pointed out some of the shortcomings of earlier research, namely 

the lack of an up to date, but also an in depth consistent analysis of the key factors 

determining the private savings rate in Sweden. The current study aims to fill this gap and 

employs several economic and demographic variables covering the time period 1914-2014, in 

order to explain Swedish private savings. 

 

The long data series over private saving were gathered and developed by Waldenström 

(2016), and haven't yet, to the best of the authors knowledge, been used in studies looking 

into private savings in Sweden. This makes the study undertaken in this thesis unique.  
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The current study develops and analyzes a model, including the explanatory variables 

government net savings rate, GDP per capita growth, young dependency ratio, old 

dependency ratio, inflation, liabilities growth rate and the interest rate when estimating the 

determinants of private savings in Sweden. The optimal lag length selection tests are applied 

in order to get the optimal lag length when estimating the unrestricted Vector Autoregressive 

model (VAR). When interpreting the VAR model, the Cholesky decomposition is applied to 

orthogonalized the ordering of exogenous shocks, so that the assumption of holding 

everything else constant is reasonable. Succeeding, the short run causality is tested in order to 

investigate the short run association between private savings and the explanatory variables, by 

employing the Granger Causality Wald tests. 

 

The thesis is structured as follows. Section 2 provides the literature review on the 

determinants of private savings, while section 3 analyzes the historical, economic 

development in Sweden during the time of investigation, in connection to private savings. 

Section 4 deals with conceptual and theoretical aspects of the determinants of private savings 

and in section 5 the measure of private savings and potential determinants are discussed. In 

section 6 the data and the methodology of the thesis are discussed. Section 7 presents the 

empirical results and the thesis ends in section 8 with conclusions and directions for future 

research.  
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2. LITERATURE REVIEW 

 

Determinants of private savings have frequently been studied in earlier work, both 

theoretically and empirically. Some comprehensive surveys on the determinants of private 

savings are conducted by Deaton (1990), Deaton and Paxson (2000), Corbo and Schmidt-

Hebbel (1991), Edwards (1996), Gersovitz (1988), Paxon (1996), Loayza and Shankar 

(2000a) and Schmidt-Hebbel et al. (1994). These studies consider various aspects when 

estimating the determinants of private savings and the coherent effort has been to isolate the 

key determinants on private savings across several industrialized or developing countries.  

 

Other studies have focused on a country specific case. Ahmad (2015), Athukorala and Sen 

(2004), Athukorala and Tsai (2003), Cardenas and Escobar (1998), Johnson, (2015), Kwack 

and Lee (2005), Ostry and Levy (1995) and Ozcan et al. (2003) have analyzed the 

determinants of private savings in depth by focusing on one specific country, using time-

series data. Ozcan et al. (2003) examines the relationship between private savings rate and a 

number of economic, demographic and policy variables for Turkey covering the time period 

1968-1994. They estimate the determinants of private savings using a linear regression model 

and they apply the Augmented Dickey Fuller test to study the unit roots in the variables.  

 

Ozcan et al. (2003) found that the inflation rate, income level and financial depth are 

positively related with private savings. Their findings concerning the financial development 

measures are consistent with earlier studies, suggesting that countries with more advanced 

financial systems tend to have a higher private savings rate.  

 

Loayza and Shankar (2000b) investigated the private savings trend in India. They applied the 

Error Correction model in their study and found a positive relationship between private 

savings and the real interest rate, per capita income and agriculture share in GDP, 

respectively. However, in contrast to Ozcan et al. (2003), their results suggested a negative 

association between the private savings rate and the variables concerning financial 

development and inflation growth.  

 

Kwack and Lee (2005) investigate the effect of income growth, uncertainty and demographic 

factors when analyzing the private savings rate in Korea, covering the time period from 1975 
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to 2002. Their main findings suggest that the private savings rate is positively affected by the 

moving average of the growth rate of income and the variance of income growth. They also 

found that the young and the old age dependency ratios have negative effects on the private 

savings rate, suggesting that the age structure of the population has an impact on private 

saving rates. The negative association between private savings and the dependency ratio is 

also consistent with the study conducted by Loayza and Shankar (2000b). – In addition to 

these findings, they also found foreign savings to be a substitute for domestic savings.  

 

Even though a comprehensive amount of literature has been conducted in analyzing the 

determinants of private savings, empirical findings have not yet been able to reach a clear 

consensus on the matter. Several problems emerge concerning the absence of a general 

pattern in the development of private savings, when analyzing several countries. For example, 

Loayza and Shankar (2000a) conclude that higher real interest rates don’t raise savings in 

their survey, covering a set of saving rates for a large sample of countries. This evidence is 

nevertheless interesting in itself, but contradictory to other findings, suggesting that savings 

increase as real rates of interest increase for industrialized countries (Koskela and Viren, 

1982) and developing countries (Balassa, 1990). Other studies also show inconsistent results 

to earlier findings when analyzing a specific country. Chamon and Prasad (2010) found that 

demographic factors play a minor role in explaining the increase in saving in their study of 

China. They found a U-shaped age-savings profile, with households headed by young persons 

and those headed by old persons having the highest savings rates. This evidence is 

contradictory to the traditional hump-shaped age-savings profiles that have been estimated for 

most countries, even for China in the late 1980s and early 1990s (Ibid.).  

 

In addition to this, Gersovitz (1988), Deaton (1990) and Schmidt-Hebbel et al. (1994) argue 

that research within the field of determining private savings has been somewhat too 

fragmented. Studies have generally concentrated on a few possible determinants on private 

savings in the attempts to understand its development. It has also been argued that we still 

know too little about how private savings rates vary over time and what determines the rate of 

private savings in different countries (Ozcan et al., 2003; Wilson, 2000). This is an obvious 

deficiency that may affect policy decisions and further applied research within this field is 

imperative.  
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Few studies have analyzed the performance of private savings in Sweden alone. The majority 

of previous research conducted on private savings in Sweden, have analyzed private savings 

in a context where several industrialized countries are included (see, e.g. Adema and Pozzi, 

2015; Disney, 2006; Hondroyiannis, 2006). To the best of the author’s knowledge, there is 

only one study conducted on determining private savings solely for Sweden so far. Berg 

(1996) analyses consumption and private savings in Sweden, covering the time period 1950-

1995. The main focus of the study is an empirical analysis of the influence of demographic 

trends in aggregate consumption and aggregate savings, respectively. The measure of adjusted 

household disposable income is computed by adding imputed durables income to household 

disposable income (National Accounts), all the variables used in the study are developed by 

Berg (1988). 

 

In order to analyze the private savings rate, Berg (1996) applies a simple simultaneous model, 

including the expected relative return (which is the difference between the nominal after tax 

interest rate and the relative change in nominal house prices), growth rate of real non-property 

per capita disposable income and the first lag of the dependent variable. Real non-property per 

capita disposable income is included to capture income expectations, while the first lag of the 

dependent variable reflects the adjustment cost in the model. Berg (1996) concludes that the 

age distribution of the population has a significant impact on the private savings rate in 

Sweden.  
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3. THE SWEDISH CASE 

 

Sweden represents an interesting case study for several reasons. To begin with, Sweden has 

experienced a dramatic increase in the private savings rate since 2010 (Figure 1.) and has 

currently one of the highest private savings rates of all OECD countries on average (OECD, 

2016). This development has partly occurred during a time of historically low, decreasing real 

interest rates and generally stable economic growth in Sweden overall.  

 

Figure 1, Private savings in Sweden 1890-2014, source: Swedish National Wealth Database (SNWD) 

 

In order to get a good understanding of the circumstances possibly affecting the private 

savings rate in Sweden over the last ten decades, an overview of the evolution of the Swedish 

economy is presented.  

 

Sweden experienced high growth rates in 1890-1930 (Schön, 2000). Production per capita and 

the annual production volume per person employed in the industry doubled, despite the fact 

that working hours were shortened. The industrial and service sector grew strongly, even 
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though growth in the agriculture sector fell somewhat. The main driver behind these 

developments was the associations between various sectors of the economy. The new growth 

sectors (industry and service sector) were connected to the large industrial innovations in 

motorization, electrification, the formation of industrialized cities with new social conditions, 

markets, rail transport, telecommunications, postal, banking, insurance companies and foreign 

shipping. Production in industries such as power generation, pulp and paper industry, printing 

industry, engineering industry and the textile and clothing industry grew more than ten 

percent per year, until 1910 (Schön, 2000). 

 

Throughout the period 1890-1910, domestic savings grew considerably slower than 

investments. Until the 1910s, the private savings rate showed quite modest rates (Figure 1). 

The increase in the investment ratio was made possible thanks to capital imports, which 

funded a significant deficit in the Swedish trade balance (Ibid.). 

 

The period before World War One (before 1914) brought, however, an upheaval in the 

Swedish savings rate that had lasting effects. One possible explanation for this saving shock, 

starting in the 1910s (Figure 1), was that the large interest payments on the accumulated debt 

now stayed within the country. Another contributing factor was that the new institutions 

created good conditions for long-term savings in Sweden, the foundation of insurance 

companies probably played a central role (social insurance and optional life insurance) to the 

rapid increase in private savings. However, World War One marked the end of a period of 

peace in Europe for over 40 years and affected the natural momentum of continued growth in 

Sweden (Ibid.).   

 

When looking at Figure 1, one can distinguish a clear upward trend in the private savings rate 

since 1920. In the 1920s the economy turned downward, which marked the beginning of the 

deepest crisis that Sweden and the Western world had experienced in modern times (Ibid.).  

 

The industries that were hit the hardest by the 1921-22 crisis, was those that had been 

expanding during the war (iron, steel industry and sawmills). These industries faced a new 

international situation, with increased supply and reduced demand. The abrupt change from 

inflation to deflation also caused a severe crisis in the financial sector. Falling stock prices 

forced banks to become more restrictive in their lending, especially as their own ability to 
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borrow from the Swedish Central bank decreased, due to the restrictive monetary policy 

(Schön, 2000). 

 

In 1931 Sweden was hit by the global financial crisis. Unemployment rose and employment 

fell sharply, investments and exports decreased during the crisis as demand from abroad was 

low (Schön, 2007). Private savings rates experienced a sharp decline in the early 1930s. 

Between the years 1930-32, the private savings rate ended in falling from 9.3 percent to 1.3 

percent (Figure1). 

The Second World War (1939–45) didn't have the same financial impact on the Swedish 

economy as the First World War did. During the war the Swedish government strengthened 

its position and implemented instruments to control the market (mainly credit and currency 

trading) through regulations. These regulations remained and became the cornerstones of the 

"Swedish model" of economic policies that were developed in the postwar period (Schön, 

2000). 

 

The postwar era is defined by urbanization and migration. Even the fraction of women who 

participated in the labor market started to increase, although, the substantial inflow of women 

into the labor market started in the 1960s. In the 1950s, one and a half million women were 

not participating in the labor market; in 1975 these figures had fallen by half a million (Ibid.).   

 

After the Second World War private savings rate increased continuously and reached the high 

level of 17.6 percent in 1951. The private savings rate declined somewhat after 1951, but 

remained relatively high throughout the 1950s and 1960s. 

 

The time period between the 1960s and early 1970s is characterized by structural changes. 

The increased rationalization of all operations such as standardizing tasks and economies of 

scale permeated industries during this time. In the mid-70s, the industry sector had reached 

the highest productivity of all sectors in terms of value added per employee in current prices 

(Trolle et al., 1980). The iron and steel industry culminated between the years 1955-65. Even 

so, decreasing shipping costs and increased capacity contributed to a rapid increase in 

competition, and companies were forced to reduce prices (Ibid.).  

 

Even though, the structural crisis had a bad effect on the Swedish economy, and came 

somewhat as a surprise, new developments in technology started to emerge and changed the 
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conditions for various industries and regions. For example, there was an extended automation 

of the production process in the industry sector and new developments in information 

processing made the services sector to increase significantly (Schön, 2000). 

 

The oil crisis occurred in 1973 and came to affect Sweden. Investments in Sweden were 

operated with the help of financial support from the government, since the oil shock was 

considered to be temporary (Ibid.). The expansionary fiscal policy boosted economic growth 

and nominal wages rose sharply. During a three-year period, Swedish wages rose by five 

percent (Trolle et al., 1980). Figure 1, shows a slight upturn in private savings during 1973-

75.  

 

From 1987 to 1989, the Swedish economy was overheated (Lübeck, 1994). This applied 

particularly to the construction sector, real estate, credit markets and labor. Demand for labor 

was abnormally high and it was inevitable not to raise wages for employees. On average, 

nominal wages increased over the years with ten percent (Pettersson, 1993).  

 

In the 1990s, the real estate and financial crisis hit Sweden, ending the economic boom that 

characterized the late 1980s. One of the contributing factors of the financial crisis was the 

deregulation of the credit market in 1985. During this time Sweden used a fixed exchange rate 

and economic policy could not address the consequences of the liberalization it entailed 

(Bäckström, 1998). The credit control prevented banks and credit institutions to develop their 

businesses and came to be influenced by deregulation (Åsbrink, 2005). After the 

implementation of the deregulation, credit expansion increased sharply (Ibid.). The expansion 

occurred while the real estate prices and share prices rose. Productivity was low during this 

time and after a period of overheating, the current account showed a large deficit (Bäckström, 

1998). The private savings rate increased between the years 1990-95 from 6.6 percent to 15.5 

percent (Figure 1). The drastic increase in private savings might be explained by the increased 

uncertainty that prevailed during this period. 

 

The industrial society caused a radical change in fertility and population growth. The growth 

rate of the population declined each decade. This development might be explained by the 

transition to family planning (the adaptation to the modern industrial society's brought new 

economic and social conditions). The new demographic situation meant a radical change for 

many women, since they became less housebound for longer periods (Schön, 2000).  
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As in most industrialized countries nowadays, Sweden show adverse developments in 

demographic factors such as an ageing population and relatively low fertility rates. 

Demographic factors might play an important role in explaining private savings in Sweden. 

The old-age dependency ratio (the fraction of elderly, as a percentage of the active working 

age population) is steadily increasing (Figure 2) and is expected to follow this pattern in 

decades to come (Population projections, Eurostat, 2016).  

 

Figure 2, Old dependency ratio 1890-2014, source: SCB 

 

In addition to this, the fertility rate in Sweden was 1.54 in 2000, among one of the lowest of 

the 28 EU Member States on average. Fertility rates have increased somewhat after 2000 with 

a peak in 2010 (fertility rate was 1.91 per woman), but has decreased since then (Marriages 

and births in Sweden, Eurostat, 2016).  

 

There have been different types of pension schemes in Sweden during the long time period 

covered in this study. In the early 20th century public pensions were intertwined with poverty 

alleviation, this have gradually shifted into a combination of an income guarantee for all old-

aged or disabled inhabitants. The pension scheme is constructed as a function of the earned 
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incomes during the active working life, some are publicly run and others organized privately 

as either collective occupational schemes or individual savings. There is also a contribution 

component implemented in the public pension scheme, the public pension reform 

implemented in Sweden, in 1996, has been designed with the intension to make the public 

pension program less unfair. The individual benefit is now more closely matched to each 

individual’s own contribution in an attempt to induce people to save and work longer in life 

(Disney, 2006). The pension reform is also more transparent and enables people to calculate 

what income they will receive at their retirement, hence affecting people in their working age 

to put either more savings aside for retirement, or less savings, since transparency reduces 

uncertainty of future income and thereby savings. 
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4. THEORETICAL FRAMEWORK 

 

In this study the main attention has been drawn to conventional theories of private savings, 

which has traditionally been used as a framework in earlier empirical work, outlined in the 

literature review. Issues concerning demographic factors are conceptualized in the life-cycle 

hypothesis of saving. The precautionary saving theory and the permanent income hypothesis 

touches upon aspects concerning behavior in association with an uncertain environment, and 

the theory of the Ricardian Equivalence theorizes about private savings in association to 

government actions.  

 

The aim is to present the basic conditions of these models in order to get a deeper 

understanding of the complex relationship between private savings and its determinants. 

 

4.1 The life-cycle hypothesis of saving 

 

One of the central motives for saving in the life-cycle model is to accumulate savings for 

retirement. – In addition to this, the life-cycle model also deals with consumption-saving 

decisions and suggests that economic agents consciously strive to maximize their present 

value of lifetime utility, by distributing consumption over the life-cycle (Modigliani, 1966).  

 

The lifetime income is thought of as a budget constraint and the efforts to maximize utility 

affects household decisions on consumption and savings. The household budget constraint 

represents the present value of expected labor income over the remaining active working life, 

and the net value of assets (Ibid). During the active working years there is an increasing 

propensity to save with respect to income, as the individual approaches retirement. After 

retirement the earned income will be zero and the individual will consume the accumulated 

net assets gradually. The growth trend of household income follows the age structure and after 

the retirement, private savings falls steeply and becomes negative (Ibid.). 

 

The life-cycle model predicts further that consumption in a particular period depends on 

expectations about lifetime income and individuals’ savings are determined by each stage of 

the life-cycle. In order for individuals to maintain their standard of living during their non-

working years, individuals must start saving for their retirement at a relatively early stage in 
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life. According to the model individuals do not leave any bequests; they consume all of their 

assets during their lifetime in order to maximize their utility (Ibid.). 

4.2 The precautionary saving theory 

 

The core assumption of the precautionary saving model is that uncertainty about future 

income will reduce current consumption and increase current savings (Leland, 1968; Sandmo, 

1970).  

 

Leland (1968) and Sandmo (1970) consider a two period model of consumption, the same 

approach used in the Life-cycle model by Modigliani (1966). One can assume that the 

uncertainty that the future brings might affected private savings behavior. If individuals strive 

to achieve a steady flow of consumption over their life-cycle, but lack information about 

future income, saving will be adjusted according to expectations about real incomes. 

 

For example, one can imagine the two period model where household income for the first 

period is known and the income for the second period is unknown. When households 

determine the level of savings for the first period (before they know the income of the second 

period), savings in the first period depend on the expected income for the second period.  

Agents that expect an increase in income will reduce their savings, while those with more 

pessimistic outlook are expected to increase their savings. Leland (1968) shows that savings 

depend positively on increased uncertainty, given the assumptions of risk aversion; 

individuals prefer to increase savings in the first period rather than reduced consumption in 

the second period. 

 

The uncertainty faced by households, which cause increased private savings, depends partly 

on the variation in income, but also on the expected inflation through the impact of price 

change exerts on household purchasing power. Rising inflation will lead to greater variation 

in households’ expected real incomes. If nominal income is known, based on a particular 

inflation rate, then purchasing power will be strengthened at an inflation level below the 

expected level and savings are presumed to decrease. Purchasing power will weaken if the 

inflation level is above the expected level and savings will increase (Howard, 1978). 
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4.3 The permanent income hypothesis 

 

In the framework of the permanent income hypothesis, originally developed by Friedman 

(1957), households aim to correct for economic fluctuations by saving and dis-saving. In the 

simplest version of the permanent income hypothesis, it is assumed that households’ marginal 

propensity to consume is fixed. Although, this view is incompatible if applied to an 

unforeseen change in expectations or an unexpected large loss of financial assets. Such 

circumstances would probably affect households’ willingness to spend. In addition to this, 

households’ willingness to spend might not be fixed over a long period of time; it is more 

likely to change (Friedman, 1957). 

 

The hypothesis states further that households’ spend their assets in such a way that the 

marginal utility of expenditure equals a constant, which is independent of prices and does not 

change over time (Ibid.). The life-cycle model by Modigliani (1966) has a similar approach 

and it is very similar to Friedman’s hypothesis. For example, people in their active working 

age might be stimulated to increase their precautionary savings in certain circumstances, in 

order to balance their expected future income after retirement. 

 

4.4 Ricardian equivalence 

 

The Ricardian Equivalence theorem, originally developed by Ricardo (1877), constitutes a 

strong relationship between public and private expenditures. Agents plan their economic 

behavior based on their expectations of government action. For example, if the government 

implements an expansionary fiscal policy, which involves large tax cuts financed by borrowed 

funds, it is presumed that households will not take advantage of the increase in disposable 

income that this brings and use it for consumption. It is rather presumed that households are 

aware of the fact that the actions made by the government are financed through loans and they 

interpret that the increase in public debt will culminate in an increased future tax expense. 

Households will increase their savings in proportion to the governments’ debt and the effects 

associated with expansionary fiscal policy often become absent. If the Ricardian Equivalence 

holds, private savings will increase when public savings decrease (Barro, 1974). 
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The Ricardian equivalence is basically an extension of the life-cycle hypothesis and follows 

the rationale that households seek to smooth their consumption over their lifetime. But 

whether households will react in the manner outlined above will depend on whether they 

value an increased consumption that tax cuts allow, equally to an increase in the future tax 

liability. Different conditions of credit accessibility generally mean that households do not 

value consumption and tax liability the same. If households face a tight credit constraint, they 

have no chance to fully adjust their savings according to the actual fiscal policy. Intuitively, 

the level of correlation between the household and the government's savings should therefore 

also be a function of credit availability for households (Ibid.). 
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5. PRIVATE SAVINGS AND POTENTIAL DETERMINANTS 

 

In this chapter some of the potential determinants of private savings will be discussed in line 

with the empirical and theoretical considerations on private savings outlined in the previous 

chapters.  

 

The perception of private savings and household disposable income will be discussed in detail 

along with potential determinants assembled under the headings; young and old dependency 

ratios, uncertainty, income and growth, financial aspects, public savings and real interest 

rates.  

 

5.1 The private savings rate 

 

The predominant method for calculating private savings in the national accounts is by 

subtracting consumption from disposable income (Gale and Sabelhaus, 1999). This approach 

is standard in most industrialized countries at the national level. There are, however, some 

variations of the concept of disposable income. A related measure comes from the aggregated 

economic statistics that the US Bureau of Economic Analysis publishes. This is known as the 

National Income and Product Accounts – NIPA. The NIPA measures private savings as the 

income stream, minus expenditure flows during a specified period (Ibid.).  

 

The main criticism against the measures mentioned above is that private wealth and pension 

entitlements are not included in these measures (Ibid). An alternative measure of private 

savings is the method where the net change in household wealth over a certain period is 

included. This definition differs from the aforementioned, since the return on households' 

existing assets will affect private savings to a greater extent (Poterba, 1994). 

 

The measures for the private savings rate used in this thesis is taken from Waldenström 

(2016), who obtains private net savings 𝑆𝑛 by subtracting household consumption 

expenditure from household disposable income 𝑌𝐻
ℎ. The private savings rate 𝑆𝑟 is obtained 

through the following equation: 𝑆𝑟 =  𝑆𝑛 /Y, where 𝑌 is national income. 
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Following a description of the measures for the private savings rate will be explained more in 

detail. 

 

Waldenström (2016) mentions in the appendix for the Swedish National Wealth Database 

(SNWD) that earlier studies have confirmed that in an open economy, private savings can be 

defined as the sum of private investments, net exports and net foreign income. Waldenström 

(2016) measures the flow of gross savings 𝑆𝑔 in current prices as: 𝑆𝑔 = 𝐼𝑔 + 𝐶𝐴 where 𝐼𝑔 is 

gross investments and the current account 𝐶𝐴 = 𝑋 − 𝐼𝑀 + 𝑁𝐹𝐼 is the difference between 

exports 𝑋 and imports 𝐼 plus net foreign income 𝑁𝐹𝐼.  

 

Private net savings 𝑆𝑛 is computed by subtracting the consumption of private fixed capital 

𝛿𝐾, where 𝛿 is the rate of depreciation, from gross investments as follows: 

 𝑆𝑛 = (𝐼𝑔 − 𝛿𝐾) + 𝐶𝐴 

 

The concept of household disposable income is defined in a standard manner. Waldenström 

(2016) computes gross factor income 𝑌𝐻
𝑔

 by adding the sum of wages and salaries and gross 

private surplus. Following, Waldenström (2016) subtracts direct taxes 𝑇 and add the transfers 

𝑍 in order to get the following equation for household disposable income: 𝑌𝐻
ℎ = 𝑌𝐻

𝑔
− 𝑇 + 𝑍 

 

When collecting the data for the savings rate, Waldenström (2016) uses different sources for 

different time periods. For the time period before the 1950s, Waldenström (2016) estimates a 

new series from existing evidence of historical national accounts compiled by other authors, 

since there are no official series on private or public savings in Sweden that covers the time 

period before the 1950s. Waldenström (2016) mainly use data from Edvinsson (2005) for the 

time period covering 1914–1980 (data compiled and published by Berg (1988, 2000) are used 

for the time period 1950–1979), and after that the data is switched to the series of Statistics 

Sweden (Statistics Sweden, 2014).  

 

The data concerning gross factor income is collected from Edvinsson (2005), series U 

(“Wages and salaries (including social benefits)”) and W (“Gross surplus”), for the time 

period between the years 1914-1949. Measures concerning taxes are direct income taxes used 

in Henrekson and Stenkula (2015) and benefits are reported annually since 1930 in a public 

investigation of the Swedish pension system (Pettersson, et al., 2006). 
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From 1950 onwards, Waldenström (2016) collects data regarding household disposable 

income from the Swedish national accounts reported by Statistics Sweden.  

 

In addition to this, Waldenström (2016) uses series developed by Berg (1988), covering the 

years 1950 to 1979 and from 1980 and onwards the series “II.4.1.B6n Disponibel inkomst, 

netto” for households and NPISH (sectors S14+S15) in Statistics Sweden’s 

Statistikdatabasen, table “Inkomster och utgifter samt kapitaltransaktioner (ENS2010), 

löpande priser, mnkr efter sektor, transaktionspost och år” (2015-09) are used.   

 

5.2 Young and old dependency ratios  

 

The age structure of the population has shown a significant impact on private savings 

(Graham, 1987; Masson et al. 1998). In the framework of the life-cycle hypothesis, it is stated 

that private savings behavior differs for young and elderly people, compared to people in their 

active working age (Modigliani, 1966; 1970).  A higher proportion of young people, in 

relation to people in their active working age, are presumed to have a negative effect on the 

private savings rate since their parents who are in their active working age use a large fraction 

of their income to support their children. An increasing fraction of the elderly, as a percentage 

of the working age population, is also presumed to have a negative effect on private savings 

since people consume their life-time savings accumulated from their working age period, or 

they decrease their savings later on in life as income decrease after retirement (Ibid). Societies 

that have a large fraction of people in their active working age are presumed to have high 

private savings rate, since these people save for their retirement (Ibid.). However, Carroll 

(1992, 1997), found evidence in their study that consumers engage in “buffer-stock” saving 

behavior during most of their working lifetimes and only begin to save for retirement around 

the age of 50. In addition to this, the effect of an increasing number of elderly in relation to 

the number of people in their working age can also be applied to the framework of the 

precautionary savings hypothesis. People may react differently to uncertainty regarding 

expected pension benefits, life-expectancy, future consumption or unexpected expenses. 

These factors and bequest motives may change savings patterns for the elderly, hence 

resulting in an upward sloping age-saving profile (Carroll and Summers 1991; Deaton, 1992).  
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In the framework of the life-cycle model, age structure of the population also relates to 

fertility rates. Economies with a fast population growth may show higher levels of private 

savings (Modigliani, 1986). An increase in age specific fertility rates may affect an increase in 

the population growth rate. This will presumably increase the number of people in their active 

working age, relative to the number of retired people. However, the net effect on private 

savings is ambiguous since an increase in the population growth rate also increases the share 

of young in the population (Modigliani, 1986). 

 

Some researchers have considered the active working age of the population to include people 

in the age between 20-64 years (see e.g. Berg, 1996), while others have considered the 

working age population to entail people in the age between 15-64 years (see e.g. Agrawal, 

2001). In this study the young dependency ratios, consider people aged 0-19 and the old 

dependency ratio entail people over the age of 65, in relation to the total population aged 20-

64. 

 

5.3 Uncertainty  

 

Earlier studies have found evidence suggesting a strong relationship between private savings 

and inflation (Corbo and Schmidt-Hebbel, 1991; Hasnain et al., 2006; Horioka and Wan, 

2007; Masson et al., 1998). The effects of inflation on private savings are, however, 

somewhat ambiguous, since evidence suggests both positive and negative associations. 

 

In the framework of the permanent income hypothesis, by Friedman (1957), the working age 

population might be stimulated to increase their precautionary savings in certain 

circumstances, in order to balance their expected future income after retirement. The 

insecurity that comes with an inflationary environment, related to future income and real 

wealth, is presumed to make people target a real wealth relative to income on precautionary 

motives, hence increasing private savings (Carroll and Samwick, 1998; Leland, 1968; 

Sandmo, 1970).  

 

The causes behind the negative association between private savings and inflation are likely to 

stem from uncertainty concerning future increases in inflation rates and the fact that people 
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generally want to keep a real level of consumption, even though higher spending leads to 

lower private savings (Corbo and Schmidt-Hebbel, 1991; Masson et al., 1998).   

 

The traditional view of the effect of public pension contributions on private savings, states 

that if benefits to a public pension program are perfect substitutes to private pension savings, 

then the public pension contributions will totally reduce and counteract private savings 

(Disney, 2006). There are, however, some implications which suggest that this interpretation 

is not always the case. For example, some private savings are not for retirement, people save 

for several reasons (e.g. for precautionary motives or due to financial constraints) and that is 

why the offsetting effect by public contributions is not always one to one. If public pension 

contributions exceed the amount that an individual would have put aside in the absence of the 

public pension contribution, this might also affect private savings (Ibid.).  

 

5.4 Income and growth 

 

The associations between the private savings rate, income and growth respectively, have been 

discussed frequently in earlier work.  

 

Empirical evidence supports that countries with higher income levels tend to have a higher 

private savings rate (Edwards, 1996; Metin-Ozcan and Ozcan, 2000; Thimann and Dayal-

Ghulati, 1997). 

 

The relationship between savings and growth has traditionally been analyzed through two 

perspectives. The association between savings and income growth has been interpreted as 

reflecting the casual relationship between investments and income growth, where high 

savings cause high investments (Baxter and Crucini, 1993). Others have viewed the 

relationship between savings and growth the other way around, where high growth causes 

high savings (Houthakker, 1961, 1965; Modigliani, 1966, 1970).  

 

The relationship between private savings and income per capita growth has been analyzed in 

several studies (Newman et al., 2008; Verma and Wilson, 2005; Verma, 2007; Bosworth and 

Chodorow-Reich, 2007; Horioka and Wan, 2007). Some studies have come to the conclusion 

that an increase in income per capita has a positive effect on private savings (Carroll and 
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Weil, 1994; Loayza and Shankar, 2000a, 2000b; Ozcan et al., 2003), thus enabling people to 

save more, on average, as income level increases (Choudhury, 2005; Fasoranti, 2007; Hasnain 

et al., 2006; Khalek et al., 2009; Newman et al., 2008; Orbeta, 2006).  

 

In the context of the life-cycle hypothesis, Modigliani (1966, 1970) argues that higher income 

growth rates raise private savings as the income increases for the fraction of the population 

having an employment relative to those people not working. As income per capita growth 

increases, the life-time assets of the people in their active working age increase relative to the 

elderly and since people in their active working age save a larger portion of their income 

compared to the elderly, aggregate savings rates increase.  

 

5.5 Financial aspects  

 

Earlier studies have stressed the importance of the effect of globalization of capital markets 

and the release of liquidity constraints on private savings (Prasad et al., 2005; Agénor and 

Aizenman, 2004; Chowdhury, 2015). The borrowing constraint, usually proxied by the 

volume of consumer credit, can keep people from borrowing if the constraint is tight 

(Bandiera et al. 2000; Ostry and Levy, 1995; Ozcan et al., 2003). Hence, induce people to 

save before large purchases. Others have looked at the development of the financial market, 

proxied by the ratio of M2 to GNP (Loayza and Shankar 2000a). This captures the 

consumers’ access to borrowing, through the indication of financial depth and the private 

credit flow relative to income (Ibid.).  

5.6 Real interest rates  

 

The effect of the real interest rate on private savings is somewhat unclear. This is mainly due 

to the wealth and the opposing substitution and income effects, caused by a change in the 

interest rate (Ozcan et al., 2003). The substitution effect has a positive effect on saving, since 

an increase in the real interest rate gives a higher return on savings, hence, giving people 

incentives to increase savings. 

 

The income effect, on the other hand, has a negative effect on private savings for people who 

are savers. An increase in the real interest rate is presumed to make people save less, since 
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less savings are needed to obtain a given target level of savings in the future. Although, for a 

borrower, the income effect is positive, since a higher real interest rate involves a loss of 

wealth and induce people to borrow less and save more.  

 

Balasa (1990), Fry (1995) and Hondroyiannis (2006) found that as the real interest rate 

increase the substitution effect becomes greater than the income effect. Although, the majority 

of earlier empirical work has found a weak interest elasticity of private saving, suggesting that 

the negative income effect of higher interest rates tends to oppose their positive intertemporal 

substitution effects (Boskin, 1978; Giovannini, 1983; McKinnon, 1991; Metin-Ozcan and 

Ozcan, 2000). 

 

5.7 Public savings  

 

Earlier research has stressed the relevance of public savings on private savings. It has been 

argued that a positive approach towards public savings by the government has a significant 

positive effect on private savings (Verma and Wilson, 2005; Horioka and Wan, 2007).  

 

Verma and Wilson (2005) consider the links of GDP growth, saving and investment between 

the household, private corporate and public sectors in India. They find that domestic private 

sector savings promote long run economic growth and that public savings affect private 

savings through the strong association between savings to output and savings to investment. 

The policy prescriptions to promote economic growth are linked to the view that increases in 

savings are a necessary condition for economic growth. 

 

The association between public savings and private savings has also been interpreted in the 

framework of the Ricardian Equivalence, where a larger deficit raises private savings and vice 

versa. If the Ricardian Equivalence holds, private savings will increase when public savings 

decrease, suggesting a negative relationship between private saving and government balance 

to the GDP ratio (Ricardo, 1877).  
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6. DATA AND METHODOLOGY 

 

In this thesis the empirical analysis is based on secondary data for the time period covering 

1914-2014. The data for the explanatory variables and the private savings is collected from 

multiple sources, namely, the OECD database, SCB, Maddison database, Swedish Central 

bank (Volume II: House Prices, Stock Returns, National Accounts, and the Riksbank Balance 

Sheet, 1620–2012) and the Swedish National Wealth Database (SNWD). 

 

Time-series method allow for an overview of fluctuations in trends over time, although, 

forecasting economic time-series with macroeconomic variables can be challenging due to the 

characteristics of uncertainty within the systems. In some cases it can be difficult to see 

whether a series is stochastic or deterministic chaotic or a mixture of these states. Combining 

multiple tests is crucial when analyzing limited and noisy data sets like economic time-series. 

The main drawback with time-series method is that it is vulnerable to changes in general 

conditions that may be relevant to the phenomenon of the study (Simon, 2003). 

 

Following a brief description of the main methodology of the study is presented.  

The current study estimates the relationship between private saving and multiple independent 

variables by estimating equation (1), and the short-run dynamics of the variables are captured 

by applying the unrestricted Vector Autoregressive model (VAR), similar to previous studies 

investigating the determinants of private savings.  

 

The time-series data analysis for Sweden is preceded in five steps. In the first step, the 

presence of unit root is tested and in the second step the selection of optimal lag length is 

determined. In the third step, the unrestricted Vector Autoregressive model (VAR) is 

estimated. Then the estimation of the Impulse Response Function (IRF) is estimated, 

succeeding with an approximation of the short-run causality, by employing the Granger 

causality Wald tests. 
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6.1 Explanatory variables 

 

In line with the previous discussion a linear savings function is estimated using economic and 

demographic factors as explanatory variables. The variables are summarized in the table 

below. 

 

Variable Description Main theory Source Expected 
impact on 
private savings 

Dependent variable     

Private savings  Private net savings (% 
of national income) 

Dependent variable SNWD  

Explanatory variables     

Government net 
savings 

Government net 
savings rate (% of 
national income) 

Ricardian 
Equivalence 

SNWD Negative 

GDP growth GDP per capita growth Precautionary saving Maddison Positive 
Young dependency 
ratio 

Population aged 0–19 
divided by the working 
age population (20-64) 

Life-cycle model SCB Negative 

Old dependency ratio Population aged +65 
divided by the working 
age population (20-64) 

Life-cycle model SCB Negative 

Inflation Percentage change in 
CPI 

Precautionary saving SNWD Positive/negative 

Liabilities growth Household liabilities, 
growth rate 

Precautionary saving SNWD Negative 

Interest rate Long term government 
bond yield 

Precautionary saving Swedish central bank Positive/negative 

Table 1. Variable description, main theory and source 

 

The current study considers the following model when estimating the determinants of private 

savings in Sweden: 

 

Equation 1. 

𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 𝛼0 + 𝛽1𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑛𝑒𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠𝑡 + 𝛽2𝐺𝐷𝑃 𝑔𝑟𝑜𝑤𝑡ℎ𝑡 + 𝛽3𝑌𝑜𝑢𝑛𝑔 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑟𝑎𝑡𝑖𝑜𝑡

+ 𝛽5𝑂𝑙𝑑 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑟𝑎𝑡𝑖𝑜 𝑡 + 𝛽6𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡 + 𝛽7𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑔𝑟𝑜𝑤𝑡ℎ𝑡 + 𝛽9𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒𝑡

+ 휀𝑡  

 

6.2 Unit root test 

 

Using time series with strong persistence of the type displayed by a unit root process in a 

regression equation can lead to misleading results. The work developed by Dickey and Fuller 

(1979, 1981) deal with the potential problem of autocorrelation and they developed a 
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technique for testing whether a variable has a unit root or, equivalently, that the variable 

follows a random walk. The test analyzes the degree of integration that might be present 

among the multiple variables used in the empirical work. 

 

In the current study, the order of integration of each variable is tested, since the test for 

cointegration is only valid if the variables have the same order of integration. The Augmented 

Dickey-Fuller test (ADF) is applied when testing the presence of a unit root.  

 

Processes that contain unit root follows a random walk and are said to be integrated of order 

one, I(1). This means that the first difference of the process is weakly dependent and often 

stationary.  

 

Weakly dependent processes are said to be integrated of order zero, I(0), or equivalently, 

stationary. Generally, this means that such sequences already satisfy the standard limit 

theorems and can be used in regression analysis. 

 

6.3 Vector autoregressive model 

 

Vector Autoregression (VAR) is an econometric model used for multivariate time-series. The 

current study uses an unrestricted form VAR model, which involves eight equations; current 

private savings is considered as a linear function of past values of private savings, government 

net savings rate, GDP per capita growth, young dependency ratio, old dependency ratio, 

inflation, liabilities growth rate and the interest rate; are all similarly considered as being 

functions of their own past values and having a serially uncorrelated error term. All equations 

are estimated by ordinary least squares (OLS) regression (Stock and Watson, 2001).  

 

The error terms in each regression are considered to be the unexpected movements in the 

variables, after taking account for the past values in each variable. Different variables are 

usually correlated with each other, in the context of macroeconomics. This implies that the 

error terms in the reduced form VAR model will also be correlated across equations (Stock 

and Watson, 2001). In order to adjust for this, the Cholesky decomposition is applied 

afterwards in order to get the orthogonalized errors (discussed further in the next section). 
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The VAR model constitutes of a set of 𝐾 variables which are specified as a linear function of 

𝑝 of their own lags, 𝑝 lags of the other 𝐾 − 1, over a sample period (𝑡 = 1, … , 𝑇).  

An unrestricted VAR includes all variables in each equation and each equation includes 𝑝 lags 

of variable 𝑖 and 𝑝 lags of variable 𝑗 and there is one error per equation. In a 𝐾-variable 

system, the number of coefficients in each equation is 1 + 𝐾𝑝 and the optimal lag length is 

commonly estimated trough the information criterion approach (further discussed in section 

8.1).  

 

When estimating the parameters in a VAR model it requires that the variables in the model 

are to be covariance stationary, this means that their first two moments exist and are time 

invariant. If the variables in a VAR model don’t exhibit the state of covariance stationary, but 

their first differences are, then a Vector Error Correction model (VEC) is preferred to the 

VAR model. 

 

The majority of earlier studies have used conventional structural models for their 

macroeconomic variables, where each variable must be specified before the estimation of 

models. In these models some of the variables are considered to be endogenous and other 

exogenous variables (Sims, 1980). Sims (1980) criticizes this view by arguing that the 

restricted conventional macro models are “incredible” since their identifying assumptions 

about variables have no substantive justification. The classifications of these variables are 

based on incomplete and non-rigorous theory, or subjective intuition. Sims (1980) argues 

further, that economists should use unrestricted VAR models where all variables are 

considered to be endogenous variables.  

 

Several advantages of using a VAR model have been interpreted. Some of these advantages 

constitute the fact that VAR models exhibit the need for low computation and they are easy to 

use. It is, however, difficult to interpret the large number of coefficients in the VAR model. 

The main tool for overcoming this limitation is to interpret the model by applying the Impulse 

Response Function (IRF) (discussed in the next section). Another advantage of the VAR 

model, in comparison to the Vector Error Correction model (VEC), is that the VEC and the 

associated Impulse Response Function (IRF) suggests that the influence of shocks on 

variables is permanent whereas in VAR and the associated IRF allow for historical effects to 

decide whether the shocks are permanent or not (Ibrahim, 2006; Kassim et al., 2009). 

 



 

28 
 

6.4 Impulse response function 

 

An Impulse Response Function (IRF) is used to investigate the response of current and future 

exogenous shocks in each of the variables. The function compares the response in each 

variable to a one unit increase in the current value of one of the VAR errors over its time-path, 

holding everything else constant (Lutkepohl, 2005). It is assumed that the error returns to zero 

in subsequent periods and that all other errors are equal to zero (Stock and Watson, 2001).  

 

The estimated VAR model is used in association with the IRF. It is of interest to know the 

response of one variable to an impulse (exogenous shock) in another variable, in a system that 

involves a number of different endogenous variables. This shows, subsequently, that the 

shock in one variable might be contemporaneously correlated with the exogenous shock of 

another variable. This indicates, however, that the shocks to an individual variable may not be 

represented sufficiently, due to correlated errors across equations in the unrestricted VAR 

model. In order to encounter for this, exogenous shocks are orthogonalized by using Cholesky 

decomposition (Sims, 1980). The orthogonalized model transforms the error term to 

structurally interpretable IRFs by ordering; the shock in the variable 𝑖 affects both 𝑖 and 𝑗 in 

period 𝑡, but the shock in variable 𝑗 affects only 𝑗 in period 𝑡. 

 

6.5 Granger causality 

 

Granger causality statistics determine whether past values of one variable helps to predict 

another variable. For example, if the lagged value of the independent variable 𝑋, help in 

predicting the value of the explanatory variable 𝑌𝑡+1, then 𝑋 granger causes the 𝑌. On the 

other hand, if the independent variable 𝑋 does not help to predict 𝑌, then the coefficients on 

the lags of 𝑋 will all be zero in the reduced form 𝑌 equation. 
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7. EMPIRICAL RESULTS 

 

7.1 Unit root test 

 

The Augmented Dickey-Fuller test (ADF) is employed in the study, in order to test whether 

the first difference in the variable has a unit root or not. 

 

Hypothesis: 

Null hypothesis: implies existence of unit root, or the variable is non-stationary 

Alternative hypothesis: variable does not have unit root, or it is stationary 

 

When the test statistics is less than the critical value in absolute values, one cannot reject the 

null hypothesis (variable has unit root, it is non-stationary). If the test statistics is larger than 

the critical value one should reject the null hypothesis and conclude that the variable doesn’t 

have unit root, it is stationary 

 

Table 2, presents the results from the ADF test, for the variables private savings, government 

net savings rate, GDP per capita growth , young dependency ratio, old dependency ratio, 

inflation, liabilities growth rate and interest rate, proxied as the long term government bond 

yield. The following model has an intercept and the lagged difference is three: 

∆𝑌𝑡 = 𝛽1 + ∆𝑌𝑡−1 + 𝑎𝑖 + 휀𝑡 

 

The critical values for 100 observations with 99 percent and 95 percent confidence intervals 

are -3.514 and -2.892, respectively. 

 

Variables 
Test 
statistics 

-3.514 -2.892 Probability 

Private savings  -2.903 Unit root* Stationary** 0.0450 
Government savings -3.123 Unit root* Stationary ** 0.0249 
GDP growth -5.554 Stationary* Stationary** 0.0000 
Young dependency 
ratio 

-2.776 Unit root* Unit root** 0.0618 

Old dependency ratio -0.250 Unit root* Unit root** 0.9323 
Inflation -5.350 Stationary* Stationary** 0.0000 
Liabilities growth -3.614 Stationary* Stationary** 0.0055 
Interest rate -0.898 Unit root* Unit root** 0.7886 

Table 2. Tests of unit roots hypothesis, Augmented Dickey-Fuller, first model with intercept, where *1% and **5% level of 
significance 
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The results from the ADF statistic, in table 2, suggests that five variables, private savings, 

government net savings, old dependency ratio, young dependency ratio and interest rate are 

non-stationary and are therefore integrated of order one, I(1), whereas the first differences are 

integrated of order zero, I(0).  

 

7.2 Optimal lag length selection tests 

 

Before testing for the relationship among the selected variables, the optimal lag length is 

determined. The current study uses three different information criterion procedures, Akaike 

information criterion (AIC), Schwarz information criterion (SBIC) and Hannan-Quinn 

information criterion (HQIC), in order to get the optimal lag length. Too many lags could 

increase the error in the forecasts; too few could leave out relevant information (Stock and 

Watson, 2007).  

 

Table 3, presents the results of the optimal lag length selection tests, for the variables private 

net savings, government net savings rate, GDP per capita growth, young dependency ratio, 

old dependency ratio, inflation, liabilities growth rate and interest rate, proxied as the long 

term government bond yield.  

 

Lags AIC SBIC HQIC 
1  -28.6713 -28.459 -28.5854 

2 -46.0852 -44.1741 -45.3125 

3 -49.3852 -45.7753* -47.9255* 

4   -49.6885* -44.3798 -47.5419 

5 -49.4442 -42.4368 -46.6108 

Table 3. Optimal lag length selection tests  

 

Based on the results from the SBIC and HQIC, the optimal lag length for the VAR model is 3.  

 

7.3 Vector autoregression 

 

In the current study the fitted model has a third lag, and the following model is interpreted: 

𝑦𝑡 = 𝑣 + 𝐴3𝑦𝑡−3 + 𝑢𝑡 
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When the model is fitted with some lags excluded, VAR estimates the coefficients included in 

the specification, that is 𝐴3. 

 

Following the results are presented for the estimation of the VAR model for the variables 

private savings, government net savings rate, GDP per capita growth, inflation and liabilities 

growth rate. 

 

Responsible:  PS 

Private savings Estimate 0.357 

Pr(>|z|) 0.000 

Government net 
savings 

Estimate -0.045 

Pr(>|z|)  0.651 

GDP growth  Estimate -0.047 

Pr(>|z|)  0.713 

Inflation Estimate -0.165 

Pr(>|z|)  0.006 

Liabilities growth Estimate 0.051 

Pr(>|z|) 0.579 

Table 4. VAR model 

 

7.4 Impulse response function 

 

The Impulse Response Function (IRF) investigates how the 𝐾 endogenous variables respond 

to a one time exogenous shock over time, to one of the 𝐾 disturbances. Due to the fact that the 

disturbances may be contemporaneously correlated, these functions do not explain how 

variable 𝑖 reacts to a one time increase in the innovation to variable 𝑗 after 𝑡 periods, holding 

everything else constant. In order to explain this, the orthogonalized ordering of exogenous 

shocks is applied so that the assumption to hold everything else constant is reasonable. 

Unrestricted VARs use a Cholesky decomposition to orthogonalize the disturbances and 

thereby obtain structurally interpretable IRFs.  

 

When looking at the graphs below, the vertical axis expresses the units of the dependent 

variable, private savings, while the solid line is a point estimate for the amount that private 
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savings is expected to change following a unit impulse, after a  number of years expressed on 

the horizontal axis. 

 

 
Figure 3, Responses of private savings to private savings, source: authors own preparation 

 

From figure 3, it is shown that the private savings rate have a strong negative response to its 

own lag from year one until year five, approximately. After year five the response turns 

slightly positive.  

 

 
Figure 4, Responses of private savings to government net savings, source: authors own preparation 
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Figure 4 suggests that private savings have a slight hump shaped response to government net 

savings. Initially the response to the shock in fiscal is slightly positive, but after roughly four 

years it starts to decline. This suggests that private savings decrease as public savings increase 

in accordance with Ricardian equivalence. Although, this graph shows a very wide confidence 

interval, which indicates that one should not draw any conclusions regarding this variable and 

savings. 

 

 
Figure 5, Responses of private savings to GDP per capita growth, source: authors own preparation 

 

From figure 5, one can distinguish an instant negative impact on private savings to a shock in 

GDP per capita growth rate. This suggests that the shocks in the GDP per capita growth rate 

has a negative influence on the private savings rate, since an increase in economic activities 

affects the income level of individuals. As income increases, savings will decrease initially 

because of the security of expected stable earnings in the future. However, after year two, 

individuals start to adjust their savings to maintain a specific level of private savings.  
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Figure 6, Responses of private savings to the inflation rate, source: authors own preparation 

 

Figure 6, shows that savings has an instant increasing response against the inflation rate. In 

the first year savings respond positively and reaches a peak in the second year. After the 

second year savings begin to decline and reaches the lowest level at the beginning of the 

seventh year. This suggests that the shocks in inflation rate initially have a positive effect on 

private saving, possibly due to increasing uncertainty which might stimulate individuals to 

increase their precautionary savings, in order to balance their expected future income. After 

year two, the savings rate starts to decline. Individuals do no longer adjust their savings by 

saving more to maintain the savings level, thus leading to the decline in savings. After the 

seventh year, individuals start to adjust their savings to maintain a specific level of savings 

leading to a light growth in savings. 
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Figure 7, Responses of private savings to liabilities growth rate, source: authors own preparation 

 

Figure 7 suggest that the liabilities growth rate has a positive impact on the savings rate 

during the first three years. After that the private savings rate start to consistently decline in 

the end of the third year. An increase or a release of liquidity constraints provides security to 

individuals as they can secure potential future consumption, even if it exceeds their income, 

since they will have the option of lending money to meet their future consumption. 

Consequently, the savings rate consistently declines with the shocks in liabilities growth rate. 

 
  Respons   
       

7.5 Granger causality Wald tests 

 

The short run causality is tested by employing the granger causality Wald tests. In order to 

confirm the short run association, given by the VAR analysis, between private savings and the 

independent variables.  

 

The Granger causality Wald test regress the dependent variable on its own lagged values and 

on lagged values of the independent variables. The null hypothesis states that the estimated 

coefficients on the lagged values of the independent variables are jointly zero; this indicates 

that the independent variables do not Granger-cause the dependent variable.  
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Dependent 
variable 

Independent 
variables 

Chi-
square 
value 

Probability Decision 

Private savings 
Government net savings 
 

Government net savings 
Private savings 
 

0.608 
6.328 

0.436 
0.012* 

Fail to reject 𝐻0 
Reject the 𝐻0 

Private savings 
GDP growth 

GDP growth 
Private savings 
 

0.272 
0.124 

0.602 
0.724 

Fail to reject 𝐻0 
Fail to reject 𝐻0 

Private savings 
Inflation  

Inflation 
Private savings 
 

3.433 
11.352 

0.064** 
0.001* 

Reject the 𝐻0 
Reject the 𝐻0 

Private savings 
Old dependency ratio 

Old dependency ratio 
Private savings 
 

2.924 
4.962 

0.087** 
0.026* 

Reject the 𝐻0 
Reject the 𝐻0 

Private savings 
Young dependency ratio 

Young dependency ratio 
Private savings 
 

7.823 
3.165 

0.005 * 
0.075** 

Reject the 𝐻0 
Reject the 𝐻0 
 

Private savings 
Liabilities growth 

Liabilities growth  
Private savings 
 

0.038 
9.1826 

0.846 
0.002* 

Fail to reject 𝐻0 
Reject the 𝐻0 
 

Private savings 
Interest rate 

Interest rate  
Private savings 
 

3.215 
0.137 

0.073** 
0.712 

Reject the 𝐻0 
Fail to reject 𝐻0 
 

Table 5. Short-run hypothesis testing. Fail to reject 𝐻0: No granger causality, where *5% and **10% level of significance 

 

The results in table 5, shows that there is causality between the dependent variable and the 

lagged variables. There is a short run causality running from the independent variables 

inflation, old dependency ratio, young dependency ratio and interest rate to the dependent 

variable private savings, respectively. The results suggest further that government net savings, 

GDP per capita growth and liabilities growth rate do not significantly Granger causes savings, 

however, when looking at the causality running from the independent variable to the 

dependent variable the result shows significant levels for government net savings and 

liabilities growth rate.  
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8. CONCLUSIONS AND SUGGESTIONS FOR FURTHER 

RESEARCH 

 

This thesis investigates the explanatory power of seven macroeconomic variables as 

determinants of private savings in Sweden, covering the time period 1914-2014.  

 

A model was analyzed and developed, including the explanatory variables government net 

savings rate, GDP per capita growth, young dependency ratio, old dependency ratio, inflation, 

liabilities growth rate and the interest rate. In addition, the short run causality between 

determinants and private savings has been analyzed.  

 

The current study applied the Augmented Dickey-Fuller test (ADF) in order to test whether 

the first difference in the variable had a unit root or not. Further, the optimal lag length 

selection test was employed in order to get the optimal lag length when estimating the 

unrestricted VAR model. When interpreting the VAR model, the Cholesky decomposition 

was applied to orthogonalized the ordering of exogenous shocks, so that the assumption of 

holding everything else constant was reasonable. Succeeding, the short run causality was 

tested in order to investigate the short run association between private savings and the 

explanatory variables, by employing the Granger Causality Wald tests. 

 

The result from the estimated VAR model suggests that inflation rate and the lagged variable 

of the private savings rate can influence the private savings rate in the short run. The results 

show that inflation rate have a negative impact on private savings in the short run. This 

concludes that the inflation rate lead to a decline in the private savings rate. The negative 

impact of the inflation rate is likely to be derived from uncertainty concerning future increases 

in inflation rates and the fact that people generally want to keep a real level of consumption 

(Corbo and Schmidt-Hebbel, 1991; Masson et al., 1998).  

 

The results from the Granger causality Wald test supports further that there is short run 

causality between private savings, inflation rate, old dependency ratio, young dependency 

ratio, interest rate are running from the independent variable to the dependent variables, 

respectively. 
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The findings of the current study have policy related implications concerning the level of 

private savings in Sweden. During recent years Sweden has experienced a dramatic increase 

in the private savings rate, even though the Central bank of Sweden has pursued a strong 

expansionary monetary policy with historically low, decreasing real interest rates in order to 

maintain the target inflation level of 2 percent. Despite this the private savings rate has 

continued to increase since 2010 (Figure 1.). 

 

The negative effect of inflation rate on private savings, suggested in this study, indicates that 

private savings in Sweden will decline in the years to come as the real interest rate and 

inflation rate eventually will reach more normal levels. 

 

This study provides ground for further research to be conducted within the field of 

determining private savings in Sweden and has shown that there is a need for a deeper 

understanding of what the private savings rate in Sweden constitute of, hence, providing a 

more detailed and in depth analysis of the association among private savings and its 

determinants. 
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10. APPENDIX 

 

10.1 Description of data 

 

Every variable has a sample size of 101 observations. In order to analyze them, each variable 

is plotted below, including eight linear graphs of eight variables. 

 

Variable Mean Std. Dev. Min. Max. 
Dependent variable     

Private savings  0.094 0.041 -0.025 0.176 
Explanatory variables     

Government net savings 0.027 0.041 -0.094 0.113 
GDP growth 0.021 0.031 -0.129 0.096 
Young dependency ratio 0.501 0.103 0.392 0.791 
Old dependency ratio 0.227 0.064 0.152 0.340 
Inflation 0.041 0.072 -0.185 0.470 
Liabilities growth 0.078 0.047 -0.014 0.210 
Interest rate 0.057 0.030 0.0153 0.130 

Table 6. Descriptive statistics 

 

 
Figure 8, Private savings in Sweden 1914-2014, source: SNWD 
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Figure 9, Government net savings rate 1914-2014, source: SNWD 

 

 
Figure 10, GDP per capita growth 1914-2014, source: Maddison 

 

 
Figure 11, Inflation rate 1914-2014, source: SNWD 

 



 

41 
 

 
Figure 12, Young dependency ratio 1914-2014, source: SCB 

 

 
Figure 13, Old dependency ratio 1914-2014, source: SCB 

 

 
Figure 14, Liabilities growth rate 1914-2014, source: SNWD 
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Figure 15, Interest rate 1914-2014, source: SNWD 
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