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Abstract 

 

This thesis utilises the second fundamental law of capitalism in order to study the devel-

opment of income inequality in Sweden, from the start of the 19
th
 century to the begin-

ning of the 21
st
 century. The law is studied from a historical perspective (examination of 

national accounts as time series), and empirically analysed (regression analysis). The re-

sults retrieved indicate that the income diverging force of savings exceed the income con-

verging force of growth (via income, innovation, and education). This means that income 

inequality is predicted to increase. The main conclusion drawn is that choosing whether 

to save or not on behalf of every individual affects the capital stock of the aggregate 

economy. When individual savings pile up the aggregate capital stock increases, and if 

this increase surpasses the growth in national income the capital-to-income ratio increas-

es. This ratio is in a sense a measure of how capitalistic the country is. More income ine-

quality is expected to be found the higher this ratio gets.  
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I’ll tell you a plan for gaining wealth, 

Better than banking, trade or leases – 

Take a bank note and fold it up, 

And then you will find your money in creases! 

 

 
Extract from Epigram for Wall Street by 

Edgar Allan Poe, Evening Mirror (New York), January 23, 1845 
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1 Introduction 
 

Is it worrisome that 35-40 % of the total wealth in the US belongs to the top 1 % of in-

come earners? A setting which makes the country more unequal in terms of wealth and 

income compared to ancient Rome, where the senatorial and equestrian ranks controlled 

about 16 % of Rome’s total wealth (Scheidel and Friesen, 2010). Even in a country such a 

Sweden, where the marginal tax rate in one case peaked at 102 %
1
, income inequality has 

increased in the last decades. Thus the question of income inequality essentially remains, 

irrespective of how income is earned, may it be through wages, capital gains, or the sim-

ple but futile endeavour of folding bank notes. What then cause or causes income inequal-

ity? This is indeed not a trivial question and you might find the answer no less candid. 

Albeit the notion of income inequality has been around since ancient history potential ex-

planations are scarce, but in the last years the topic has resurfaced. In 2013 (translation in 

2014) Piketty released Capital in the Twenty-First Century which once more made an at-

tempt to shed some light upon this question. Piketty’s book set out to study the develop-

ment of capital during the last three centuries and ultimately provide a picture over how 

income inequality has developed up to the days of the 21
st
 century. 

    Piketty (2014) makes a future projection in which income inequality between capital 

owners and wage earners increases, when the rate of return on capital exceeds economic 

growth.
2
 This projection finds its foundation in the two forces which govern the dispari-

ties between incomes: convergence via growth (by income, innovation, and education) 

and divergence via savings (capital accumulation). These two forces constitute the second 

fundamental law of capitalism; a long-run convergence entity which explains how the 

capital-to-income ratio converges towards the level of the savings rate divided by the 

growth rate. This thesis applies the second fundamental law of capitalism
3
 on Sweden. By 

studying the law’s components from a historical perspective, and empirically testing it by 

applying a regression analysis. The second fundamental law of capitalism provides a 

framework to study the capital-to-income ratio, which in a sense explains how capitalistic 

the observed society is. Capitalism, Piketty (2014) says, contains the contradiction of in-

come inequality. Is it then far-fetched to believe that as society becomes more capitalistic 

the more income inequality one expects to find? Worth to note is that the foremost focus 

is upon income inequality between those whose primary source of income are capital 

gains in contrast to those which rely on income through wages. Wage inequality is omit-

ted in this thesis since it is a different topic.   

    The main result in this thesis is that the second fundamental law of capitalism contains 

long-run regularities, and thus validates it to an extent. The idea that it helps to explain 

the emergence of income inequality via the forces of convergence and divergence is 

strengthened. The potential answer presented in this thesis is far from revolutionary, and 

in contrast to the question of income inequality it is somewhat trivial; it potentially rests 

on savings decisions.  

    The outline of this thesis is as follows: section 2 contains a literature review along with 

the purpose of this thesis. Section 3 describes the approach chosen to answer the research 

question. Sections 4 and 5 contain the historical and empirical analyses, which both are 

connected and discussed in section 6. Section 7 holds the final conclusion.  

                                                 
1 The author Astrid Lindgrén saw her marginal tax rate peak at 102 % in 1976 (Kohout, 2014).   
2 This relationship is summarised in Piketty’s (2014) eminent formula: r > g. Where r is the rate of return on 

capital and g is the total growth rate of the economy.  
3
 Since the first fundamental law of capitalism is deemed to be an accounting identity. 
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2 Literature Review and Overall Structure of the Thesis 
 

This section presents a historical background for capitalism, the praise and critique of 

Piketty (2014), and the purpose of this thesis. This in order to study what has been done 

before Piketty regarding capitalism, how his work has influenced the debate, and finally 

how this background can provide a foundation for the purpose of this thesis.   

 

 

2.1 Adding the –ism to Capital 

 

In order to understand the main thesis by Piketty the concept of capitalism has to be com-

prehended. Capitalism is “an economic concept of civilization that is based on the private 

ownership (and control) of the means of production” (Mises, 2007 [1949]). Historically 

speaking it is worth to note that the term capitalism is younger than its counterpart social-

ism (Kohout, 2014). Its first usage is traced back to William Makepeace Thackeray’s 

novel The Newcomes (1853-1855), but this usage related to financial capital, rather than 

an economic system per se. Capitalist economies may however take on different forms 

depending on other underlying social structures in the society (Crouch, 2005). It was not 

until later when Marx published Das Kapital (vol. 1) in 1867 as capitalism became a 

clearer concept (Lawson, 2007). Marx set out to stipulate a framework for the workings 

of capitalism. One of his main ideas was that as the capitalist mode of production pro-

ceeded wealth would concentrate in the hands of the few. This would lead to the coming 

destruction of the economic system by the hands of the workers, or proletariat, who were 

being exploited by their capitalist overlords. Although the tone set in Das Kapital is grim 

Marx cherished the technological advances induced by the capitalist mode of production. 

Capitalism is merely a stage in a longer process, however, and will sooner or later give 

way for socialism (Marx and Engels, 1967 [1848]).  

    When it came to shaping the concept of capitalism into something less abstract within 

the all too visible hands by philosophers and economists, Marx was not alone. Schumpet-

er (2008 [1942]) in his work Capitalism, Socialism and Democracy highlighted the inno-

vation induced by capitalism through a process he named creative destruction. Techno-

logical advances would render older equivalences obsolete. Unlike Marx, Schumpeter did 

not only recognise capitalism as a relationship between the capitalist and labourer, but ra-

ther introduced the entrepreneur as the main protagonist for innovation. Schumpeter pre-

dicted that capitalism would sooner recede as the role of the entrepreneur diminishes. 

Stagnation leads to concentration of assets under monopolies which discards the market 

economy. This can be summarised in his view that capitalism is an evolutionary process, 

in the early stages economic growth is induced by innovation, in the later stages stagna-

tion and concentration become imminent, leading to the demise of the capitalist mode of 

production.  

    Solow (1963) tried to pin point the idea of technological advances. Before him it was 

commonly accepted that economic growth came about by capital and labour. Albeit this 

notion is correct something else affected growth which was not fully visible in the data. 

This concealed factor potentially ought to be explained by the Solow Residual, which ac-

counted for the growth induced by technology. While predecessors like Marx mainly fo-

cused upon the theory of capital to answer for economic growth Solow attempted to shift 

focus towards the theory of interest. The time axis had been at most hinted at before, for 

instance by Böhm-Bawerk (2005 [1890]) in his concept of roundaboutness. This concept 
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entails that production takes input such as capital goods and labour, but also time. Today 

the value of the input variables exceed tomorrow’s promise of a higher yield. In order to 

forgo current consumption there has to be a value in saving; such as a positive interest 

rate. When tomorrow finally comes previous savings may have been invested to increase 

the effectiveness in the mode or production, however, there is a twist. As the technologi-

cal process proceeds the savings accumulated today are more costly than those of tomor-

row (Solow, 1963).     

    The days of Marx, Schumpeter and Böhm-Bawerk may be gone, but in the 21
st
 century 

the question of income- and wealth inequality remains. A question highlighted by Piketty 

(2014). Firstly, Piketty’s book is a thorough analysis covering the development of income 

inequality in a cross-section of countries, foremost France, England and the US, during 

the 18
th
, 19

th
, and 20

th
 centuries utilising tax data. Secondly the book provides projections 

regarding the 21
st
 century. The main underlying thesis is that the income gap, between 

those whose main source of income is returns on wealth and those whose main source of 

income is through wages, will widen if the rate of return on wealth or capital r is higher 

than the growth rate of the economy g (summarised in the formula: r > g).  

    Piketty (2014) argues, that capitalism today in the Western world allows income gaps 

to widen, making the wealthiest share of individuals in the economy better off leaving the 

lower tiers behind. The main problem which deserves attention here is the inherent char-

acteristic that the capitalist mode of production generates income inequality and thus an 

intervening force is needed to account for this problem – the diffusion of knowledge into 

skills, which allows economic prosperity to spread.  

 

 

2.2 The Praise and Critique of Capital in the Twenty-First Century 

 

The book with its thought-provoking message has received both praise and criticism.  

Krugman (2014) argues that this book “has transformed our economic discourse” and 

that “we will never talk about wealth and inequality the same way we used to”. Some-

thing of the more radical nature was written by The Economist (2014) which brands 

Piketty as a modern Marx, and argues that the policy prescriptions in Capital in the Twen-

ty-First Century are poorly described and dismiss other options (inheritance taxes for in-

stance). The article concludes that the book is “a poor blueprint for action”. 

    Perhaps one of the most influential articles published was Is Piketty’s “Second Law of 

Capitalism” Fundamental? by Krusell and Smith (2014). They question the notion that 

inequality will increase as growth diminishes. As growth slows down the capital-to-

income ratio increases rapidly, which undermines the stability of capitalism and thus in-

come inequality as a result worsens. Krusell and Smith (2014) study post-war data com-

paring the second fundamental law of capitalism by Piketty to the textbook Solow 

Growth Model and conclude that Piketty’s main theme of increasing income inequality is 

hard to justify. Why? Savings are, according to Krusell and Smith (2014), not conducted 

in the manner outlined by Piketty. This notion strongly builds upon the fact that Piketty 

works with net-, rather than gross variables. Thus the application of the Solow frame-

work, which focuses on gross variables, may be unsuited for this analysis. 

    Acemoglu and Robinson (2014) in their article The Rise and Fall of General Laws of 

Capitalism argue that Piketty, like Malthus, Ricardo and Marx before him, falls short 

when it comes to foresee the dynamics of inequality within capitalist societies. The logic 

here is that these so called “general laws” are flawed and fail to provide guidance for the 
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simple reason that they dismiss the importance of the political and economic institutions 

in a society. McCloskey (2014) in her article Measured, unmeasured, mismeasured, and 

unjustified pessimism seconds this notion. Since Piketty abandons institutions within his 

analysis the results are fallacious. This critique of excluding institutions proves useful if 

one wishes to examine the fundamental laws of capitalism by Piketty. By combining his 

general guidelines with the role of institutions in shaping society one may perhaps re-

trieve a vivid picture of the capital-to-income ratio’s connection to income inequality.  

    Acemoglu and Robinson (2014) empirically test Piketty’s formula r > g as well, in or-

der to see whether the top 1% share of income increases or not given that the gap between 

r and g expands. Insignificant results are retrieved which lead to the conclusion that in-

come inequality is not driven by the theory which Piketty stipulates. Notwithstanding, the 

approach taken by Acemoglu and Robinson is weak for two reasons. Firstly, the focus is 

only on one side of the coin (the wealthy; the top 1 % share of income), and secondly the 

relationship of r and g is tested in a most literal sense. Piketty (2014) states that the for-

mula r > g is a future projection in which the rate of return on capital will increase and re-

turn to similar levels to those of the 18
th
 century. This will lead to a scenario in which 

high return on capital coupled with predicted growth stagnation will give rise to a class of 

rentiers. These rentiers represent a class of individuals who retrieve their income solely 

from capital gains. Regardless of the top income share the lower income classes have 

seen enrichments during the course of the last century as well; national income per capita 

has increased and other qualities of life such a life expectancy has increased. Thus a per-

centage share does not entail everything (McCloskey, 2014). 

    Roine (2014) summarises the main points postulated by Piketty but also provides a 

Swedish perspective and discussion. This discussion, however, does not present any new 

data, nor does it dive deeper into the income inequality development of Sweden. One im-

portant point to keep from Roine’s concise piece is that he finds it lamentable that Piketty 

denotes the second fundamental law of capitalism as a “law”, and not a relationship. He 

writes that Piketty (2014) supports the idea where the fundamental law rather stands as a 

relationship, yet treats it as a fundamental entity.  

        

 

2.3 Purpose - Building upon the Foundation of Previous Work 

 

This thesis aims to serve two purposes. First, it attempts to complement the analysis of 

the capital-to-income ratio’s development in Sweden. Second, it intends to either justify 

or denounce the second fundamental law of capitalism by studying its inherent forces of 

savings and growth, and thus providing a possible explanation for the emergence of in-

come inequality in Sweden. The capital-to-income ratio in itself reveals no information 

about the level of income inequality. This thesis agrees with this notion, but argues that 

the ratio within the framework of the second fundamental law of capitalism actually be-

comes a bridge between the force of convergence, the force of divergence, and income 

inequality. If capitalism is haunted by the contradiction of income inequality, which 

Piketty believes, is it then far-fetched to argue that as the capital-to-income ratio increas-

es, income inequality increases as well. Seeing how the capital-to-income ratio is used by 

Piketty (2014) as an indication on how capitalistic the economy is. The two forces 

(growth and savings) which govern this law will be examined in order to determine which 

one is the strongest. This revelation will entail predictions whether the income inequality 

is increasing or not in Sweden. The capital-to-income ratio essentially becomes a link be-
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tween the forces (growth and savings) and income inequality. Which force in the second 

fundamental law of capitalism is the strongest then, and do incomes converge or diverge? 

This is the underlying research question. 

    This thesis utilises historical data in order to study the development of the capital-to-

income ratio and how it connects to the distribution of income, and tests the second fun-

damental law of capitalism empirically using the historically examined data. If the second 

fundamental law holds in the sense that it technically possesses long-run regularities it 

can be used to deduce how income inequality comes about. The idea here is that savings 

drive the capital-to-income ratio higher which in line with the definition of Piketty (2014) 

makes the society more capitalistic, as society becomes more capitalistic one expects to 

find more income inequality.  

    While attempting to answer the research question this thesis also sheds light upon sev-

eral aspects such as economic-, political institutions, and human capital. All of these fac-

tors are possibly important components if one wishes to study income inequality.  

    Sweden as a case study was chosen for several reasons. Firstly, Piketty (2014) briefly 

includes Sweden in his analysis and attributes the country for its relative equality when it 

comes to income. The analysis of Sweden lacks depth nevertheless, and data for the capi-

tal stock, thus it deserves further attention. Roine’s (2014) analysis contributes to the dis-

cussion regarding Sweden, but does not present any new data. Secondly, Sweden is inter-

esting to study since the country was a late bloomer when it came to accumulating a capi-

tal stock comparable to those of other capitalist countries in the early 19
th
 century, like 

England or France. Thirdly, the role of institutions has played an important part in forging 

Sweden’s economy, and studying their development widens the scope over the capital-to-

income ratio’s connection to income inequality. Finally, Sweden has made a considerable 

transformation from an agricultural- to a modern capitalist economy during the time span 

covered in this thesis; arguably this has had an impact upon the individuals of the econo-

my itself. Hence covering the role of human capital, which McCloskey (2014) stresses is 

important, may bring substance to the discussion regarding income inequality.  
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3 Introduction of Concepts, Method, and Data 
 

3.1 National Income, Capital, and the Capital-to-income Ratio 

 

If there is one thing one cannot disparage Piketty (2014) for it ought to be his clearness 

when it comes to definitions. The two foremost variables of interest are national income 

and capital. The stock of capital typically consists of all assets within a country, such as 

for example real estates, machinery, vehicles, computers, financial assets, and the list 

goes on. Worth to note is that Piketty only counts “physical capital” as capital in his as-

sessment. He excludes human capital as a whole (this thesis does not, however, a brief 

discussion regarding human capital is found in section 4.2.2). Another thing noteworthy 

is that capital and wealth are interchangeable, according to Piketty. This sparks a discus-

sion. It is true, Piketty reasons, that the definition of capital can be reserved to the actual 

accumulation of wealth by human beings – using for instance machinery as an input. 

Wealth on the other hand can be used to describe resources or land, something which was 

not created intrinsically. The problem arising here is the difficulty in valuing the im-

provement of land, or the refinement of natural resources. In the specific factors models 

regarding international trade land itself is an input factor, along with capital, and labour 

(Södersten and Reed, 1994). The difference between denoting improved land as wealth, 

or land as an input factor likewise capital, is slim. Piketty (2014) concludes by defining 

“national capital” or “national wealth” as “the total market value of everything owned by 

residents and governments of a given country at a given point in time, provided it can be 

traded on some market”.  

    In line with this reasoning by Piketty capital and wealth are treated as interchangeable 

entities. That is, if one holds money it can be regarded as capital, while if one owns a fac-

tory it can be translated into wealth. The problem arising here is the question of convert-

ing capital into wealth and vice versa. If for simplicity it is presumed that money held in a 

bank account is wealth one could argue that this money later on could be invested into 

capital, or to be more precise; capital goods. Capital is embodied in capital goods (Mises, 

2007 [1949]). Can one regain the input wealth after having invested it into certain capital 

goods? As long as money is the common denominator and a market for the good exists, 

yes, but it is not necessary given the depreciation of capital goods.  

    National income and capital are used to deduce the capital-to-income ratio, or simply β: 

 

β ≡ 
K

Y
  

 (1.) 

 

Where K is the total capital stock and Y is national income (for a particular year). For in-

stance, if the capital stock of a given country equals six years of national income one can 

write β as 6, or 600 % (Piketty, 2014).  It is important to note that by itself this ratio does 

not entail whether an income gap widens or how the wealth is distributed. It does, howev-

er, imply how capitalistic the country is. The higher β is the more capitalistic. This defini-

tion adheres to the definition of capitalism. A larger capital stock yields more inputs for 

production, which provides more gains for the owners of the capital, provided the mar-

ginal productivity of capital has not deteriorated given the increase in the stock. If the 

means of production mostly belong to private individuals, companies, or similar, rather 

than the state, the mode of production can be described as capitalist (Mises, 2007 [1949]).  
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3.2 The Fundamental Laws of Capitalism 

 

Semantically speaking, the meaning of “law” within this framework can be collected from 

the Oxford Dictionary: a law is “a statement of fact, deduced from observation, to the ef-

fect that a particular natural or scientific phenomenon always occurs if certain condi-

tions are present”. Hence, are the fundamental laws of capitalism laws in the true mean-

ing of the word, or are they more the result of dramatic language usage Piketty himself? 

The first fundamental law of capitalism can be written as: 

 

α = r × β 

 (2.) 

 

Where α is the share of capital income in national income, r is the rate of return to capital, 

and β is the capital-to-income ratio.
4
 According to Piketty this is a law since it connects 

the three most important variables for analysing a capitalist economy, but he also notes 

that this is a pure accounting identity – which applies at any point in time to all societies.  

    The second fundamental law of capitalism is a long-run convergence entity, rather than 

an accounting identity (although it is described to be an identity in Piketty and Zucman, 

2013). The law is stated as:  

 

β = 
s

g
 

 (3.) 

 

This law encompasses the capital-to-income ratio β, along with s being the economy’s 

savings rate (net savings divided by national income) and g which is the total growth rate 

(national income per capita growth rate plus population growth rate).
5
 

                                                 
4 This formula is nothing new to the avid reader of growth accounting. If capital earns its marginal product 

(MPK) one could create a framework similar to the law of Piketty: 

 

MPK = 
α

K
Y⁄

 

 

 Knowing the share of capital to national income within a country and its capital-to-income (or output) ratio 

allows the deduction of MPK, or r (Mankiw et al., 1992). Piketty (2014) equals r to MPK when determin-

ing the rate of return to capital, thus the first fundamental law of capitalism is retrieved.  
5 The mathematical derivation of the law is as follows: Wealth (W) in time t+1 equals wealth from previous 

year t plus savings (S).  

Wt+1= Wt+St 

 

 By dividing both sides with national income in year t + 1, denoting Wt/Yt as β, and calling 1 + gt the growth 

rate of national income, and st the savings rate the following formula is obtained: 

 

β
t+1

= β
t
 ×

(1+ 
st

β
t

⁄ )

(1+ g
t
)

 

 

 

 Hence, β increases as wealth grows (savings rate > growth rate), and vice versa. If the savings rate and 

growth rate stabilise β will converge to: 

β = 
s

g
 



 

11 

 

There are a couple of issues one needs to highlight regarding this law. Firstly, it is a long-

run law. Secondly, it does not allow us to calculate a given variable in the equation given 

the other two components – it merely shows a long-run convergence. Finally, all variables 

are net variables. Both national income and net savings take into account the depreciation 

of capital.
6
 Unlike the first law which is a pure accounting identity the second one can be 

treated more as a dynamic relationship (Roine, 2014). Studying an identity over time is 

not very rewarding, but studying a relationship may provide useful insights for studying 

the emergence and development of income inequality. 

 

 

3.3 The Conditions for the Second Fundamental Law of Capitalism 

 

Schumpeter (2008 [1942]) wrote that capitalism is an evolutionary process. If this is the 

case, a rigid law may not succeed to describe the capitalist mode of production particular-

ly well. If one instead treats this law as a dynamic relationship posing economic regulari-

ties, however, the possibility exists that this relationship may help to explain the changes 

in the capital-to-income ratio, and thus ultimately changes in the distribution of income.  

    According to Piketty this law tells how the capital-to-income ratio within a country 

changes over time, and how it converges in the long-run to the value of the savings rate 

divided by the total growth rate, given that one or both of these variables remain constant. 

For this law to hold as a relationship a couple of conditions need to be satisfied.  

    First, it is a long-run phenomenon. This is of course abstract, but this study covers a 

time span stretching from the 19
th
 to the 21

st
 century. This time window contains several 

structural changes which have affected the economy of Sweden. Piketty (2014) writes 

that during the 17
th
 and 18

th
 centuries not much occurred regarding traditional national 

aggregates or economic indicators, such as inflation or growth. Hence the chosen time 

span may more than well cover what one can call long-run tendencies.
7
  

    Second, it connects to the notion of capital accumulation. The law only accounts for 

physical capital which can be accumulated. Human capital is out of the equation. The im-

portance of human capital will still be examined at the side of the main analysis (section 

4.2.2). 

    Third, this law only holds if asset prices develop in similar trajectories to consumer 

prices. This is examined in appendix 1, where price indices are graphed over time in order 

to clarify whether this is the case or not. In general it seems like the developments of var-

ious price indices have followed a similar pattern over time, with an exception around the 

turn of the 21
st
 century where prices for residential property soared. Apart from this ex-

ception the pattern of the price indices coincide with the third condition for the second 

fundamental law of capitalism to hold. 

 

  

                                                 
6 Net savings are defined as gross investments minus consumption of fixed assets (capital depreciation). 

Gross investments are defined as: I = GDP – C – G – NX. GDP is gross domestic product, C is total con-

sumption, G is total government spending, and NX is net exports. All this stems from basic macroeconomic 

accounting.  
7 In a simulation Jackson and Victor (2014) find that β converges to s/g in about a century. Reference values 

are used for the capital-to-income ratio, savings rate, and growth rate. Here the long-run is defined as ap-

proximately a century. Piketty (2014) states that this convergence takes several decades, hence the time 

span in this thesis may capture such a convergence if it occurs.  
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3.4 Method and Data  

 

3.4.1 Overall Method and Approach 

 

This thesis utilises both a qualitative and a quantitative approach in order to examine the 

capital-to-income ratio’s connection to the income distribution of Sweden during the 19
th
, 

20
th
, and beginning of 21

st
 centuries. The qualitative approach includes: a brief historical 

study of the variables of interest and brief discussions covering the roles of human capital 

(education) and institutions. The quantitative approach encompasses a structural break-, a 

cointegration-, and a regression analysis. These parts aim to investigate whether the sec-

ond fundamental law of capitalism contains regularities, and thus helps to answer if one 

may view this law as a potential relationship or not. If it is valid in the sense of outlining 

a relationship the law will be used to determine how income inequality might arise.  

    The aim of this approach is to show how the second fundamental law of capitalism ex-

plains the cause of income inequality between capital owners and wage earners. In this 

thesis, income inequality is defined as a gap between the average income of the top 10 % 

income group in contrast to the average income of the bottom 90 %. This definition is ar-

bitrary, but unlike studying the top income shares only (for instance top percentile) this 

framework utilises an actual income gap: the difference between the average income in 

the top 10 % and the bottom 90 %. These two income groups will represent the income 

classes used for the final analysis in this thesis. According to literature the difference be-

tween these classes largely lies in capital gains. Capital gains mostly affect the total in-

come of the top 10 % rather than in the bottom 90 % where it hardly makes any differ-

ence in net income, although capital gains to some extent exists in this income class as 

well (Roine and Waldenström, 2011). Income distribution data do not exist for the 19
th
 

century. This is why the focus is on the 20
th
 and 21

st
 centuries, regarding income inequali-

ty. Unlike other measures such as the top percentile’s income share, or the Gini-

coefficient
8
, this income gap tries to capture the conceptual problem of income inequality, 

in the sense that a gap can be observed (Atkinson, 1969). This gap might help to explain 

changes in not only income inequality, but also economic inequality, a concept which 

does not look at income per se, but at individual well-being and economic freedom, 

something which is not easily observable in statistics (Sen, 1997). Thus the focus on edu-

cation and institutions is crucial too in order to examine the impact of capital goods on 

the common good
9
 of the society.  

 

3.4.2  Data 

 

The main data used in this thesis which are provided by Edvinsson (2005) deserve further 

attention, especially the data which constitute the capital stock. No national accounts fea-

turing the capital stock for the whole 19
th
 and 20

th
 centuries have been provided for Swe-

den before the study by Edvinsson (2005). The capital stock was calculated using the 

Perpetual Inventory Method (PI-method). This method is described as an indirect method 

as it uses investments data to construct various sets of capital stocks. This method is how-

ever unreliable if there is no benchmark estimate of the capital stock. In order to over-

                                                 
8 The Gini-coefficient is a measure of income inequality, where 1 (100 %) denotes maximum income inequal-

ity and 0 denotes perfect income equality. What perfect or imperfect income inequality actually means in 

practice is abstract, but the higher the coefficient is, the more unequal is the distribution of income. 
9 “Common good” in this thesis is defined as the overall well-being of every individual in the given society. 
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come this issue a more direct approach can be used – the inventory method; which serves 

as a benchmark estimate (summarising all real capital goods at one point in time). This 

benchmark in combination with the PI-method allows for consistent changes in the capi-

tal stock (Cederblad, 1971). There also has to be a measure which allows for a compari-

son of capital stocks of various years. Edvinsson (2005) utilises current purchaser’s pric-

es. With market prices one may compare the stock over time. Another issue arises; the 

lifespan of capital goods. This is obviously a problematic issue. Edvinsson (2005) at-

tempts to account for by using average estimates for the amount of years capital goods are 

employed before being discarded. This is where capital depreciation comes into mind. 

Depreciation occurs either with or without maintenance, but without maintenance a capi-

tal good might depreciate to such a point where it is no longer able to serve its intended 

purpose. Thus replacement-, and/or upkeep costs have to enter the equation as well.  

    This equation deserves further attention. In line with the Cambridge Capital controver-

sy a debate sparked discussing whether capital determines the rate of profit (neoclassical 

view), or the other way around, since it is not a price and thus not determined in a market 

(Sraffian view). This controversy emphasises the difficulty in aggregation of various 

capital goods into a capital stock (Harcourt, 1969). Because if the rate of profit deter-

mines the amount of capital goods in the stock, aggregation becomes troublesome since it 

also has to account for the different possible gains from the various input goods. For in-

stance the machine employed as a capital good should be treated as several different 

products as it ages through time, since it yields different rates of profit due to the depreci-

ation process (Sraffa, 1960). This machine cannot simply enter an aggregation equation 

as one instrument, but has to be divided up into several individual processes. Adding pro-

cesses of this given machine with those of a different capital good provides an aggrega-

tion of various tangible objects which may not be directly comparable. Aggregation may 

not be fruitful. In a sense this appears to be an accounting issue. Even though these con-

ceptual issues exist, one may still find a common denominator, money for instance, and 

bundle capital goods together given their current price on the market. The issue of pricing 

remains due to the life length of the capital good, and the changes in its uses as it grows 

old of wear and tear. 

    The point made here is that it is difficult to construct a time series which accounts for 

all these changes in the capital stock. In the presence of these issues mentioned in this 

section the data by Edvinsson (2005) have to be interpreted as estimations, rather than 

true values.
10

 The data may still be used for analysis, however, since it is estimated using 

the same approach conducted by Statistics Sweden (SCB). Thus the merged data by 

Edvinsson (2005) and SCB are consistent. The following table on the next page lists the 

main data, with respective sources, used in this thesis. 

 

 

 

 

 

 

 

 

 

                                                 
10 This situation is similar to Piketty (2014) who uses tax records to construct his capital stock series. 
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Table 1 

Data Definitions and Sources 

Variable:  Years: Definition: Sources: 

 

National Income 

 

1800-

2011 

 

Domestic output + net in-

come from abroad 

 

1800-2000: Edvinsson (2005) 

2001-2011: SCB 

Net income from abroad 1950-

2011: UN Data and OECD Da-

ta* 

    

Population 1800-

2011 
 1800-2000: Edvinsson (2005) 

2001-2011: SCB 

 

Gross Domestic 

Product (GDP) 

1800-

2011 
By expenditure 1800-2000: Edvinsson (2005) 

2001-2011: SCB 
    

Capital Stock 1800-

2011 
Net capacity stock of capi-

tal 
1800-2000: Edvinsson (2005) 

2001-2011: SCB 

 

Capital Depreciation 

 

1800-

2011 
Total consumption of 

fixed assets; investments 

made to cover the depre-

ciation of capital 

1800-2000: Edvinsson (2005) 

2001-2011: SCB 

    

Gross Savings 

  

1800-

2011 
Gross capital formation 

(≡Gross Investments**) 
1800-2000: Edvinsson (2005) 

2001-2011: SCB 

 

Top 1 % , 5-1 %,  

10-5 % 

Income Shares 

1903-

2012 

Share of income including 

capital gains 

Piketty et al. (2015) 

 

Average Income: Top 

10 %, and Bottom 90 

% 

 

 

1903-

2012 

 

Average income for each 

group including capital 

gains 

 

Piketty et al. (2015) 

Notes: *Prior to the year 1950 there is no compiled entry of “net income from abroad” data for Sweden, hence 

missing observations. Examining the figure from Trading Economics one may observe that net income from 

abroad appears to maintain a trajectory around zero anterior to 1950; hence one may argue that inflows and 

outflows more or less cancel each other out. Available at: <http://www.tradingeconomics.com/sweden/net-

income-from-abroad-current-lcu-wb-data.html>. The data for the years 1950-2009 is collected from UN Data, 

and the two remaining years 2010 and 2011 are from OECD Data.  

**Piketty (2014), Krusell and Smith (2014), and Acemoglu and Robinson (2014) use investment data as a 

proxy for savings. 

Apart from population, and the income shares in percentages, all variables are in current purchaser’s prices 

(Swedish Krona - SEK). 

 

 
 



 

15 

 

4 Historical Analysis 

 

This section studies the data from a historical perspective in three parts. First part con-

tains a study of the capital-to-income ratio and its development in line with governmental 

policies such as taxation. The second part looks at the growth rate in terms of income and 

population. The development of human capital (education) is also examined. The third 

part dives deeper into savings and its connection to the banking sector. The main idea in 

this section is to explore the data at hand, while at the same time provide brief analyses of 

institutions and human capital. The aim is to examine how these factors tie together to the 

second fundamental law of capitalism.  

 

 

4.1 The Capital-to-income Ratio, Institutions, and Taxation  

 

4.1.1 The Capital-to-income Ratio 

 

Piketty (2014) maintains that a first step in studying income inequality is examining the 

role of capital, or more specifically, the capital-to-income ratio: β, within the society of 

interest. Thus figure 1 plots the capital-to-income ratio for Sweden over time.   

 

 

 
Figure 1.   The Capital-to-income Ratio β (years 1800-2011) 

   Note: Author’s own compilation. In percent.  

   Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB. 

 

 

At the turn of the 19
th
 century Sweden was a relatively poor nation compared to other 

countries (Magnsson, 2000). β was slightly higher than one year’s worth of national 

income, approximately 115 %. During this period Sweden had not fully developed into a 

capitalistic economy. Agriculture was still the backbone of the economy, although the 

manufacturing  and trade sectors were on the increase. It was not until the 1870s that 

Sweden first entered a business cycle (Edvinsson, 2010), hence becoming subject to 

100 %

200 %
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capitalism as an economic system. This change is visible in Figure 1 around the 1870s. 

During this transition period β rose from 160 % to 230 % of national income. Thus 

compared to other countries and their β’s in 1870: France (700 %), Britain (700 %), 

Germany (700 %), and the US (400 %), Sweden with its 160 % lacked a relatively large 

accumulated capital stock. The big difference can also be attibuted to the fact that during 

the 20
th
 century Britain, France, and Germany accounted for more than half of the GDP in 

Europe (Piketty, 2014). Comparing a small country such as Sweden to these giants may 

be unfair, but Sweden begins its journey towards capitalism as a somewhat clean slate 

regardless (that is a relatively small capital stock). Today in the 21
st
 century Sweden’s 

capital stock is still smaller compared to those of England, France, and Germany. 

  

4.1.2 The Role of Institutions and Taxation 

 

Capital may be accumulated by individuals, corporations, or the state, but the aggregate 

stock is also subject to the forces of institutions and technological advances. In times of 

crises (GDP contractions) shifts of β to higher levels are visible, as national income 

decreases. This has been charted in Figure A2.1 in appendix 2. Most notably the 

transition in the 1870s, the two World Wars, the crisis of the 1970s, and the financial 

crises in the beginning of the 21
st
 century. Shifts in the structure of β are mostly explained 

by shocks, which per se depend upon technological advances and fundamental changes in 

the market. Schumpeter (2008 [1942]) summarises this phenomenon, as he explains that 

“economic progress, in capitalist society, means turmoil.” This turmoil affects the capital 

stock. When the economy underwent a transformation from agriculture to manufacturing, 

and later to mass production (Magnusson, 2000), the investments in capital goods 

changed. Hence the capital structure changes over time. Figure 2 depicts the composition 

of the Swedish capital stock. The scale is the same as in Figure 1, where the left axis 

denotes percent of national income.    

     

 

    
Figure 2. Capital Stock Composition (years 1800-2011) 

   Note: Author’s own compilation. In percent.  

   Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB. 
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Buildings and residential property (housing) answer for the largest shares in the capital 

stock. Worth to note is the sudden downward shock in housing in the beginning of the 

21
st
 century, due to the hit of the financial crisis. The Swedish housing market is further 

discussed briefly in appendix 1.  Apart from housing, the role of machinery has been in-

creasing over time as well, accounting for the industrialisation. The main idea here is that 

as capital accumulates the structure of the capital stock changes as well, from agriculture 

to manufacturing, from manufacturing to mass production, and so forth. Most capital has 

been privately owned (visible in Figure A2.2 in appendix 2). 

    Regarding institutions it is a cumbersome endeavour to cover all reforms conducted by 

the Swedish government. Only the important ones for this thesis are covered here. Prefer-

ably one starts with 1809 in which imperial rule ended and power was divided between 

the king and the parliament; Riksdagen (Magnusson, 2000).   

    Universal suffrage in Sweden emerged in 1918 when the current government feared an 

uprising similar to the revolution in Russia. To counter these fears the government im-

plemented foundations for modern labour market institutions. Democracy along with the 

market orientated economy hampered increases in income inequality (Acemoglu and 

Robinson, 2014). This development took a new turn during the 1970s as the state imple-

mented several regulations such as: increased taxes, labour market regulations, and high 

nominal wage increases (Bergh, 2014). Olson (1982) summarises this phenomenon by 

saying that “successful nations are bound to accumulate institutional rigidities that even-

tually cripple its economic performance”. Bureaucracy is however a necessary comple-

ment to democracy (Schumpeter, 2008 [1942]). Economic performance was still kept 

high given several devaluations of the currency and enlargements in the public sector 

(Bergh, 2014). The recent growth of the public sector is visible in Figure A2.2 in appen-

dix 2, where the share of public capital has increased. 

    The capital stock has grown during the last two centuries, notwithstanding does this not 

mean that capitalists have crowded out the role of the labourers. Wicksell (Södersten and 

Reed, 1994) argued that the capitalist fundamentally is a friend of the labourer. Invoking 

frictions between these two classes will not hamper economic shortcomings, but rather 

enhance them. One approach to manage the income disparities between capitalists and la-

bourers is taxation.  

    Obviously taxation matters when examining income inequality. In Sweden the progres-

sive income tax was implemented in 1902. The tax aimed to serve as a permanent income 

for the state. Taxation before was only applied when sudden government expenditure had 

to be accounted for.
11

 Total taxation as a percentage of national income went from 16 % 

in 1925 to 28.7 % in 1960. In 1975 this percentage reached 46.6 % (Magnusson, 2000). 

Regarding capital gains, a formal tax was introduced in 1911, but in 1991 major tax re-

forms were implemented. This meant a new personal capital income tax which was cut to 

30 % for private households. From now on capital gains were taxed separately from wage 

income (Stenkula, 2014). Figure A2.3 in appendix 2 shows how income inequality 

(measured by the Gini-coefficient) changes differently given taxation. It is clear that taxa-

tion has hampered income inequality.  

 

 

                                                 
11 Such as Älvsborgs Lösen in 1517 and 1613, this was the first example of a tax levied on personal income in 

Sweden (Riksarkivet, 2015).  
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4.2 Growth – The Convergence of Income 

 

4.2.1 Economic and Population Growth 

 

In the feudal days, Sweden’s wealth was mostly concentrated to a small wealthy class. 

Later in the 18
th
 and 19

th
 centuries a class of merchants arose, a class which would be the 

main driver for future economic growth (Lindberg, 2007). Growth encompasses both 

economic growth as in income per capita, and population growth. Figure 3 graphs the 

growth rate g
12

 over time. Growth decreases the size of the capital-to-income ratio, as na-

tional income increases. Piketty (2014) argues that an increase in growth is a tool to de-

crease income inequality. In economic terms a larger income per capita is better, yet it 

does not provide the distribution of income. Growth in income may induce better living 

standards, but it is not necessarily affecting all income levels. Growth is a force of con-

vergence between various levels of income provided that the economic prosperity brought 

about reaches all income levels. 

 

 

 
Figure 3.  Growth Rate of Sweden (years 1800-2011) 

  Notes: Author’s own compilation. In percent. Growth rate = national income  

  per capita growth rate + population growth rate. 

  Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB.  

 

 

Figure 4 on the next page shows the growth development individually for both 

components (g and n) separately in absolute numbers. National  income per capita did not 

change drastically during the 19
th
 century, having an average value of 555 SEK

13
, but this  

changed in 1950s and onwards where it skyrocketed.
14

 Population size on the other hand 

has grown along what appears to be a stable path. 

                                                 
12 The growth rate is generally denoted as g + n where g is the per capita growth rate and n the population 

growth rate, albeit Piketty writes it only as g. A crucial side note is that Piketty works with net variables. In 

order to the get the gross growth rate one needs to add the depreciation rate δ.   
13 The SEK replaced Riksdaler as a currency in 1873 (Edvinsson, 2005).  
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Figure 4.  National Income per capita and Population (years 1800-2011) 

  Notes: Author’s own compilation. Population numbers are to the left, and  

  Values in SEK are to the right. Figure A2.4 in appendix 2 provides a 

  clearer overview of the national income per capita development before 1950. 

  Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB.  

 

 

As the population increased a phase was entered in which demand for both agricultural-, 

and manufactured products increased. Population growth did not adhere to a Malthusian 

pattern, however, since it did not grow exponentially like Malthus’ model predicts 

(Magnusson, 2000).
 15

 Per capita income did not decrease but rather increase throughout 

the time span examined here. As a firm follower of Malthus Wicksell (2008 [1914]) 

believed that the increasing population in Sweden would cause decreasing returns to the 

individual worker, as the labour force grew faster than the capital stock, causing an 

abundance of workers. Wicksell’s fears never materialised. Although it is true that 

Sweden suffered from poverty, at the turn of the 19
th
 century increases in population 

brought economic performance to higher levels. This gave rise to incomes no longer 

affected by pre-capitalist misfortunes in the same manner. If a farmer had poor crops one 

year prior to 1870 this misfortune would be reflected in his or her income, but as the 

economy became more developed and efficient income no longer was solely depending 

upon transient disturbances (Kuznets, 1955). Figure 5 shows how the labour force has 

transformed during the 19
th
 and 20

th
 centuries given this economic development from an 

agrian- to a capitalist society.  

 

                                                                                                                                      
14 This sudden rise in national income is not related to the inclusion of net income from abroad, which is ex-

cluded from the years anterior to 1950. Comparing national income and GDP graphically shows that there 

are no strong deviations between the two measures (years 1950 to 2011).   
15 Malthus’ population model is a simple exponential function: 

 

P(t) = P0ert 

 

 Starting population P0 grows exponentially at rate r, and time t. This law describes short-run dynamics bet-

ter than long-run changes (Cohen, 1995).  
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Figure 5.  Labour Force Composition in Sweden (years 1800-2000) 

  Notes: Author’s own compilation. In percentage shares. Labour force consists  

  of both employed and self-employed workers. All three sectors include the  

  private- and the public sector. 

  Source: Edvinsson (2005).  

 

 

At the second half of the 19
th
 century most investments were targeted towards increasing 

the capital stock of the agricultural sector, but no direct labour-saving technologies were 

introduced until later (Magnusson, 2000), which is visible in Figure 5 where the share of 

the labour force devoted to agriculture slowly decreased while the manufacturing-, and 

services sectors grew in their shares. These changes in the labour force connect to the no-

tion of human capital. 

 

4.2.2 Human Capital 

 

A new class of individuals arose in the cities as a by-product of the economic transition 

from agriculture to industrialisation, and service sectors. Income inequality became a 

phenomenon between the urban class and the people living on the country in addition to 

the clash between the wealthy and the common classes (Kuznets, 1955). These urban are-

as could be described as “innovation environments” (Larsson, 2014), where human capi-

tal flourished. 

    Human capital is fundamentally, an embedment of resources in people, usually associ-

ated with education (Becker, 1962). Piketty (2014) excludes human capital from his anal-

ysis, since he argues that the definition itself is lamentable. This is due to his literal ap-

proach to the concept. Piketty interprets human capital as actual capital in the sense that 

one can “own” it. In societies featuring slaves one can “own” another human being, but 

this is not human capital in the sense of the word and this exclusion of this concept yields 

problematic conclusions as Piketty himself argues that further education and investments 

in human capital are means to hamper income inequality (McCloskey, 2014). This is a 

contradiction on behalf of Piketty. If it is the solution, why exclude it in the first place? 

One plausible explanation may be the difficulty in measuring human capital. McCloskey 
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(2014) reasons that human capital, like physical capital, accumulates, depreciates, and 

earns a rate of return – and thence it can be measured. The question is how. Mankiw et al. 

(1992) utilise the amount of schooling years for individuals as a proxy for human capital 

in their study of economic growth. Arguably one may examine this proxy to see whether 

education has increased or not. Table 2 provides an overview of the average years of edu-

cation for adults aged 25 and above in Sweden. 

 

 

Table 2 

Average Years of Education (adults aged 25 and above) 

Year: 1820 1870 1913 1950 1980 2013 

Years of Schooling: 0.26 4.22 5.64 7.17 9.1 11.7 

       

Sources: Years 1820-1950: Croix et al. (2008). Years 1980 and 2013: Barro and Lee (2013).  

 

 

The trend is clear, the average years of schooling for adults of 25 and older has been in-

creasing from the 19
th
 century up to date. The widest gap is found between 1820 and 

1870, this is mostly due to the implementation of compulsory elementary schooling in 

1842, but it was not until 1962 that the first national school curriculum was established 

(Swedish Institute, 2012). Croix et al. (2008) tie the growth development together with 

education. Before 1870 growth levels were low with an average of 1 % growth rate in na-

tional income, while after 1870 it rose to levels around 2 % on average. In the study of 

the capital-to-income ratio it was shown that around this period Sweden transformed into 

a capitalist economy, but this also ties together with the rise in education. Technological 

advances induced by a larger population triggered an education transition, which allowed 

input factors to be distributed towards increased per capita income. The agricultural sec-

tor became more effective and could support a larger population using less labour input. 

This transformation of the population can be summarised in three phases: in the first stage 

income growth is low and relates to the growth in population. In the second stage the in-

creased population has induced technology advances in order to supply the higher de-

mand. Finally the third stage in which technology surpasses the growth of population, 

hence the role of human capital increases as the composition of the labour force changes 

(Galor and Weil, 2000). Although the author of this thesis cannot implement human capi-

tal technically in the empirical analysis the conclusion to be drawn here is that human 

capital or education, serves a purpose when one wishes to examine growth in a country.  

 

 

 

 

 

 

 

 

 

 

 



 

22 

 

4.3 Savings – The Divergence of Income 

 

4.3.1 The Savings Rate and the Depreciation of Capital 

 

As noted earlier, the capital stock of Sweden was relatively small at the turn of the 19
th
 

century, and it would take some decades before the stock increased to levels similar to 

other European countries. The main factor which allowed for increases in the size of the 

capital stock was savings, which induced investments in capital goods. As more income is 

saved the capital-to-income ratio increases. Increases in the capital stock also bring about 

a higher cost for replacing the capital, which depreciates. Hence the greater the capital 

stock, the more must be invested in order to replace depreciated assets.  

     Subtracting consumption of fixed assets (capital depreciation δ
16

) from gross savings 

provides net savings. Dividing net savings with national income yields the savings rate s, 

which denotes the percentage amount of income saved in the given year. The rates of net- 

and gross savings are graphed in Figure 6 on the next page. Examining the net savings 

rate the highest peaks are visible around the 1940-60s, which neatly ties together with the 

booming period in Swedish economy (Magnusson, 2000). Deviations among the increas-

es and decreases in the net savings rate were not as wide until the 1870s. This connects to 

the words of Smith (2012 [1776]): a low savings rate with a relatively small capital stock 

as a foundation indulges a slow journey towards a greater capital stock, and as Figure 1 

shows the capital-to-income ratio has increased over time. There is another interesting 

feature to behold as well; the net savings rate in the 21
st
 century is back to levels similar 

to those at the turn of the 20
th
 century, less is saved out of national income. The reasons to 

this development are the sturdy increase in the consumption of fixed assets and the in-

crease in national income. The gross savings rate has decreased as well, but not in the 

same magnitude. The increase in costs for replacing capital goods is reasonable, seeing 

how the capital stock has increased too, incurring more capital which is subject to 

maintenance.  

    These growth paths in the savings rates are similar to those obtained by Krussell and 

Smith (2014) in their investigation, but the definition of net savings is the sticking point. 

They argue that it is hard to justify the notion that net savings will approach towards 100 

% of income as the growth rate declines to zero, in line with the second fundamental law 

of capitalism. To put it simply; as growth declines more is saved which causes dramatic 

increases in the capital-to-income ratio and hence gives rise to distortions in capitalism. 

On the contrary, net savings which amount for a 100 % of national income is difficult to 

defend, seeing how savings decisions usually are conducted. In order to avoid this strange 

                                                 
16 The capital depreciation rate (δ) can technically be calculated as consumption of fixed assets the year be-

fore; ΔIt-1*, divided by the capital stock of the current year; Kt.   

  

δ = 
∆It-1

Kt

 

 

 Using the constructed data set with data from both Edvinsson (2005) and SCB this thesis retrieves a δ rang-

ing from a minimum of 2.48 % to a maximum of 5 %. The depreciation rate has consecutively increased or 

decreased given changes in the capital stock from beginning of the 19th up to the 21st century. An important 

note is that this calculated depreciation rate is an estimation like the capital and investment data, and should 

be treated as such.   

* ΔI = Gross Investment – Net Investments. The difference between gross-, and net investment yields the 

consumption of fixed assets; capital depreciation. Investment estimations are used as proxies for savings.   
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increase in net savings one should instead focus on gross savings, and hence include δ in 

the definition of total growth (g + n + δ). In case n + g goes to zero δ remains in the de-

nominator which counters the dramatic increases in the gross savings rate. This leads to 

less aggressive and more consistent savings behaviour (Krusell and Smith, 2014). 

 

 

 
Figure 6.  Gross-, and Net Savings Rates (years 1800-2011) 

  Notes: Author’s own compilation. In percent. Savings are defined as investments.  

  Deducting capital depreciation from gross savings yields net savings.  

  Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB. 

 

 

Piketty (2014) defends the usage of net savings with the argument that it is strange to be-

lieve that all income will be saved when growth diminishes to zero. True that savings is 

income withdrawn from current consumption, and consumption generally implies growth 

– expenditure wise. Yet, savings are channelled into investments which may increase fu-

ture yields. This might increase growth as well. If growth decreases it is less believable 

that savings would increase by much, however, since one has to take into account various 

fixed costs, such as rents, other costs of living, and capital depreciation. These costs may 

remain the same, while total income is lower. Thus net income is lower after fixed costs 

have been subtracted, which leads to lower savings. In the case of Sweden, as visible in 

Figure 6, gross savings have decreased in the last decades. Coupled with an increase in 

replacement costs for capital depreciation the net savings rate has decreased. Piketty 

(2014) contends against the idea of focusing on gross variables, since net variables pro-

vide a clearer picture. Another important remark is that the second fundamental law of 

capitalism provides a framework for long-run convergence (or regularities), and not an 

equation which allows one to calculate all the included components. Hence the dramatic 

increase in net savings, as proposed by Krussell and Smith (2014) is overly dramatic, ac-

cording to Piketty. Even so, savings as a force of income divergence remains a crucial 

factor in determining the capital-to-income ratio.  
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4.3.2 The Banking Sector and the Concentration of Wealth 

 

Whether savings are channelled into investments strongly depends upon the veins of the 

economic system itself: the banking sector. Banks introduced the concept of thrift to the 

masses (Mises, 2007 [1949]), which set in motion increases in the capital stock as savings 

piled up ready to be invested in capital goods. It should be duly noted that the propensity 

to save is higher in high income groups in contrast to lower tiers. Albeit savings may oc-

cur on all income levels it leaves a more distinctive impact upon total income for the up-

per income groups (Jackson and Victor, 2014).  

    In the middle of the 19
th
 century Sweden enjoyed a prospering free banking period up 

to its end in 1898 when the system was abolished. It was in this period that the first pri-

vate (enskilda) banks were created, such as for instance Stockholms Enskilda Bank by 

A.O. Wallenberg. The SEK (introduced in 1873) was tied to the gold standard, hence the 

system was almost entirely free from the oversight of the central bank of Sweden; Riks-

banken, with one major exception. The banks had to fulfil certain reserve requirements. 

Nevertheless, financial entrepreneurs came to govern the system, a system which was fur-

ther encouraged by the nobility who saw investment opportunities. The parliament was 

not a major player in this free banking system, as long as the banks did not violate the 

general business laws governing the market they were free to act as they wished. It was 

also stated in the Banking Act of 1834 that banks were to be given no support from the 

government in form of bail outs or similar. Thus the private banks were left on their own 

when it came to financing and this lead to a major credit expansion in the late 19
th
 centu-

ry, which coincided with the transformation of Sweden into a capitalist economy. The 

system was acting as a financial foundation for savings, which allowed for investments in 

capital goods. When the system was put to an end, mostly due to the change in opinion of 

the monarch, it was replaced by a modern central bank, and the private banks had to turn 

into commercial deposit banks or close down (Lakomma, 2007). This development of the 

banking sector of Sweden paved the way for the financial backbone in the economy. Thus 

this fortifies the notion that institutions play a significant role in affecting the capital-to-

income ratio, which in a sense indicates the shape of the economic system (Acemoglu and 

Robinson, 2014).  

    Wealth was not only held by the banks, individuals, or the state, but also large compa-

nies. Many of which emerged during the 19
th
, and beginning of the 20

th
 centuries.

17
 This 

eventually led to a concentration of assets within the fifteen (financial) families
18

 in the 

20
th
 century. Not only did these families have ties in the majority of large firms, but also 

in the major banks (Enskilda Banken, Skandinaviska Banken, and Handelsbanken), and 

holding companies (investment funds such as Industrivärden or Investor). Figure A3.1 in 

appendix 3 shows the financial connections of these families (Högfeldt, 2005).  

    As wealth further concentrated this group of fifteen soon turned to ten (Magnusson, 

2000). This has to do with the evolutionary process of capitalism in which the ultimate 

end for businesses is to achieve monopolies within their business branches (Schumpeter, 

2008 [1942]). Wealth has not been circulating entirely between the hands of the few. Re-

distribution due to taxation has helped to diminish the gap between top earners and lower 

classes of income (as briefly discussed in section 4.1.2). 

                                                 
17 Such firms are featured in figure A3.1 in appendix 3. 
18 The family names are featured in figure A3.1 in appendix 3.   
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5 Empirical Analysis 
 

In this section the empirical model used in this thesis is created and analysed stepwise. 

Firstly, a brief discussion regarding the expected signs of the given variables and their 

connections toward each other is included. Second, a structural break analysis is applied 

in order to study the existence of such structural changes in the data. These breaks will be 

accounted for using dummy variables as controls – for the given years in which a struc-

tural break occurs. Third, a cointegration analysis is utilised in pursuance of a long-run 

relationship. Fourth, the second fundamental law of capitalism is transformed into a re-

gression equation, using the previous findings of structural breaks and the cointegration 

result as a benchmark for its appearance. Finally, a regression analysis is applied and the 

results are examined by the usage of long-run multipliers. 

 

 

5.1 A Quantitative Observation of the Variables  

 

In the long-run the capital-to-income ratio β will converge towards s/g, thus β is affected 

given the estimates of the variables s and g (Piketty, 2014). The question is how β is af-

fected, and in what magnitudes. In order to investigate potential impacts upon the capital-

to-income ratio a model has to be created which can be quantitatively studied. Piketty 

(2014) argues that the second fundamental law of capitalism only entails a long-run rela-

tionship. Hence this empirical analysis aims to study whether such a relationship exists, 

and how s and g influence β. The basic model is therefore quite simple, since it mainly 

features a dependent variable β, and two independent variables s and g. There are also 

some expectations to take into account when dealing with the second fundamental law of 

capitalism. As has been discussed in the historical analysis the savings rate is expected to 

have a positive impact upon the capital-to-income ratio. The growth rate on the other 

hand is expected to have a negative impact upon the capital-to-income ratio. The follow-

ing table depicts these expectations.  

 

 

Table 3 

The Expected Impacts upon the Capital-to-income Ratio 

Variable: Predicted Impact: 

s Positive 

g Negative 

 

Note: These predicitons stem from the underlying theory which governs changes in the capital-to-income 

ratio. 

 

 

This can be seen by applying the natural logarithm on the law. With this transformation a 

linear relationship is retrieved which will be easier to assess empirically: ln(β) = ln(s) – 

ln(g)
19

. One may also examine the correlations between these three variables. Figure A4.1 

                                                 
19 Note that this is not the final model which will be empirically examined. The model which will be further 

examined will not contain any predetermined minus signs; this is due to the fact that the model is construct-

ed piecemeal by including transformed explanatory variables with control variables (such as structural 

break dummy variables and an error correction component. This equation merely indicates expected signs 

of the coefficients.    
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in appendix 4 depicts pairwise correlations between the natural logs of β, s, and g. There 

is no strong visual evidence for multicollinearity. Before one may analyse the model there 

are some issues which need to be taken into consideration; existence of structural breaks 

in the time series, whether there is a long-run relationship, and other potential economet-

ric shortcomings. As a last note for this section table A4.1 in appendix 4 provides sum-

mary statistics for the raw data before any transformations have been made. 

 

 

5.2 Structural Break Analysis 

 

There is one major thing which has not been taken into account: the potential existence of 

structural breaks. In the historical analysis the development of the data over time was ex-

amined, in these developments certain deviations or structural changes in the data can be 

observed (foremost Figures 1, 3, and 6). A structural break is a fundamental change in the 

data which may shift the level or change long-run trajectories. Such changes (foremost in 

linear models) may result in model misspecifications if they are not taken into account 

(Perron, 2005). The existence of structural breaks also challenges the results retrieved by 

classic unit root tests.
 20

 To account for this shortcoming Clemente et al. (1998) con-

structed a test which searches for the existence of up to two structural breaks in a time se-

ries (Baum, 2005). The question is however what kind of structural break one is interest-

ed in. Significant and lasting shifts in the mean or in the trend for the given data are of in-

terest given the long-run nature of the relationship (Roine and Waldenström, 2011). Thus 

the additive outlier approach by Clemente et al. (1998) is adapted. This approach implies 

that a structural break is detected if there is a sudden change in the mean or trend of the 

time series. Table 4 provides the structural breaks which have been detected for each var-

iable. The existence of structural breaks implies that the results provided by the Aug-

mented Dickey-Fuller (ADF) test may be subject to further scrutiny. Hitherto the varia-

bles are integrated of the first order: I(1). This implies that the law may still be subject to 

long-run regularities, such as cointegration.  

     

 

Table 4 

Structural Breaks (years 1800-2011) 

Variable: Estimated Structural Breaks (95 % significance level) 

β 1870, 1922 

s 1939, 1979 

 g 1916, 1935 

 

Notes: Structural breaks estimations using unit root test with additive outliers by Clemente et al. (1998). The 

additive outliers approach capture sudden changes in the time series.  

                                                 
20 The approach formulated by Elder and Kennedy (2001) is used to determine how to test for the existence of 

unit roots in this section. If unit roots exist they may give rise to spurious regressions (Granger and New-

bold, 1974), which indicate that there is a correlation between the variables of interest, but the relationship 

may be difficult to justify theoretically. The Augmented Dickey-Fuller test (ADF) is applied to test for sta-

tionarity. Table A4.2 in appendix 4 reports the retrieved test statistics. The evidence indicates that the time 

series lack unit roots at the 5 % significance level – the series are integrated at order zero: I(0). The varia-

bles are transformed by taking the first difference in order to also test whether they are integrated of the first 

order: I(1). The ADF test indicates that the time series are I(1).  
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The existence of structural breaks has to be taken into account in the regression analysis, 

thus dummy variables and interaction terms are created to act as controls. Figure 7 plots β 

with related structural breaks to further see how the test by Clemente et al. (1998) con-

nects to historical movements in the data. The breaks neatly tie together with the econom-

ic transformation in the 1870s and the financial instability in the 1920s. Linear trends in-

dicate that the capital-to-income ratio increased faster between 1870 and 1920, compared 

to the pre-capitalist era, but it started to slow down after the 1920s. 

 

 

 
Figure 7.  The Capital-to-income Ratio β with Structural Breaks (years 1800-2011) 

  Notes: Author’s own compilation. In percent. The dashed lines represent linear  

  trends between the estimated structural breaks. 

  Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB. 

 

 

5.3 Cointegration and Long-run Regularities  

 

The variables are integrated of order zero I(0) and hence stationary according to the ADF 

test, but with the presence of structural breaks one has to be careful to interpret the data as 

fully stationary. The variables are however I(1) as well which allows for the examination 

whether there is or are potential I(0) relationships between them, i.e. whether they are 

cointegrated. The method of Johansen (1988) is applied to find cointegrated equations 

among β, s, and g. Table A4.3 in appendix 4 provides the appurtenant test statistics, 

which indicate that there exists one cointegrated equation among the three variables. Eco-

nomic theory (Piketty, 2014) allows the construction of this equation, where β becomes 

the dependent variable, leaving s and g to become explanatory variables. The savings rate 

and the growth rate affect the capital-to-income ratio in such a way that it converges to-

wards a steady state. This steady state is of course a long-run phenomenon. Regarding the 

idea of convergence an error-correction component can be estimated to see how fast the 

relating variables will converge towards equilibrium. In order to fully examine this rela-

tionship a regression equation is created, which will be covered in the succeeding section.  
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5.4 Turning the Second Fundamental Law of Capitalism into a Model 

 

The regression equation is a linear equation constructed using the logged components of 

the second fundamental law of capitalism. The equation is based upon the earlier revela-

tion of cointegration, and includes dummy- and interaction variables to account for the 

structural breaks. Estimating the model as it stands using ordinary least squares (OLS) 

generates some misspecification issues nonetheless. Firstly, the model contains autocorre-

lation up to 10 lags. Secondly, it suffers from an autoregressive conditional heteroskedas-

tic (ARCH) process which implies that the estimated variances are not constant over time 

(Engle, 1982).
 21

 These issues have to be dealt with in order to retrieve a better fitted 

model. One way to tend to these problems is to include a lag of the dependent variable 

(LDV). Thus it becomes an autoregressive distributed lag model (ARDL). This model has 

a feature which surpasses the standard OLS method; it can deal with both stationary and 

non-stationary data (Pesaran and Shin, 1997). Even though the ADF test supports that the 

time series are I(0) the evidence of structural breaks questions this notion. Constructing a 

model which allows for either I(0) or I(1) series removes this uncertainty, whether the se-

ries are I(0) or not. Including a LDV may also correct for autocorrelation and ARCH ef-

fects (Keele and Kelly, 2006). Achen (2001) argues on the other hand that the implemen-

tation of a LDV suppresses the explanatory power of the other variables, and may give 

rise to Hurwicz -bias
22

 if the time span t is not long enough. In this regression analysis t 

equals 212. Whether this is enough is difficult to tell, but the bias is dismissed.
23

 The 

LDV removes the autocorrelation and ARCH effects from the model, making it more ro-

bust. The ARDL equation can be written as: 

 

ln (β)
t
= α0 + α1ln (β)

t-1
+ α2ln (s)

 t
+ α3ln (g)

 t
+ [control dummies] + εt  

(4.) 

 

The equation contains β as the dependent variable, s and g as explanatory variables, 

dummy variables as controls, a constant α0, an error term εt, and βt-1 which is the LDV. 

One lag was chosen as the maximum lag length for the dependent variable.
 24

 On the next 

page table 5 provides estimation results along with some test-statistics. Noteworthy is that 

the amount of observations is 170 due to the natural logarithm transformation, where 

negative values in the time series become missing values. The variables β, s, and g enter 

the regressions in their percentage forms, before the natural logarithm is applied. The 

OLS estimations are included for comparison.  

                                                 
21 The Breusch-Godfrey test was applied to examine the existence of autocorrelation. 10 were chosen as a 

max lag, but testing for further lags indicates that the issue remains. The Engle Lagrange multiplier test was 

used to test for ARCH effects. Table A3.4 provides the test statistics. The Durbin-Watson (DW) test is also 

applied in order to provide an indicator of the gradual disappearance of autocorrelation as the model is fur-

ther specified. The inherent weakness of the DW-test is that it only tests for 1 lag. 
22 This bias is similar to the Nickell-bias (Nickell, 1981) which might occur in panels. The main idea is that 

the bias reduces as the time span t increases. It may be illustrated as: (1 + γ) / (t – 1) where γ is the coeffi-

cient of the LDV. As t increases the overall bias decreases.  
23 Using the retrieved coefficients in table 5 the impact of the bias is calculated using the formula in the pre-

vious footnote: (1 + 0.874) / (212 – 1) = 0.0089. Hence the explanatory variables are suppressed by approx-

imately 0.0089 in absolute terms. The bias is not significantly large.   
24 The lag length was chosen given the support of a majority of criteria; Hannan-Quinn information criterion 

(HQIC), Schwarz/Bayesian information criterion (SBIC), and the likelihood ratio test. Testing the inclusion 

of more lags does not yield results which differ significantly from the ones estimated in table 5. Thus one 

lag is enough; the more parsimonious the model is the better. 
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Table 5 

Regression Output 

Dependent Variable: log Capital-to-income ratio (β) 

 

Method:  OLS OLS ARDL 

Observations: 170  170   170 

Constant     5.007*** 

   (0.046) 

     4.927*** 

    (0.017) 

      0.616*** 

     (0.149) 

ln(βt-1)         0.874*** 

     (0.030) 

d1870       0.438*** 

    (0.027) 

      0.048*** 

     (0.017) 

d1916       0.150 

    (0.107) 

      0.074* 

     (0.043) 

d1922       0.063 

    (0.086) 

     -0.056 

     (0.034) 

d1935      -0.147* 

    (0.078) 

      0.008 

     (0.031) 

d1939       0.355*** 

    (0.111) 

      0.123*** 

     (0.045) 

d1979      -0.079 

    (0.104) 

     -0.102** 

     (0.041) 

ln(s)    0.217*** 

  (0.023) 

     0.036*** 

    (0.014) 

      0.013** 

     (0.006) 

ln(s) [1939]
1
      -0.099** 

    (0.041) 

     -0.038** 

     (0.016) 

ln(s) [1979]
1
       0.078* 

    (0.046) 

      0.051*** 

     (0.018) 

ln(g)    0.053** 

  (0.023) 

    -0.018* 

    (0.009) 

     -0.007* 

     (0.004) 

ln(g) [1916]
1
       0.023 

    (0.034) 

     -0.005 

     (0.014) 

ln(g) [1935]
1
       0.026 

    (0.041) 

     -0.003 

     (0.016) 

Long-run multiplier
2
         0.048 

Error-Correction
3
        -0.126  

 

Adjusted R-squared
 

  0.429      0.935       0.989 

Joint Significance  

F-statistic  

 

64.23*** 

  

204.95*** 

 

1255.98*** 

DW-statistic   0.206      0.481       1.563 

    

Notes: ***significant at the 1 % level, **significant at the 5 % level, *significant at the 10 % level. 
1Dummy interaction terms.   
2This is the total long-run effect of savings and growth on the capital-to-income ratio: 

Long-run Multiplier = [ ln(s) + ln(g) coefficients]  [1- ln(Bt-1) coefficient]⁄  

Using only the coefficient of either s or g as the numerator yields an individual long-run multiplier.  
3This is an error-correction mechanism which implies that deviations from equilibrium are corrected at a rate 

of 12.6 % per year. This mechanism is retrieved by subtracting 1 from the coefficient of the lagged dependent 

variable: 0.874 – 1 = -0.126. Since the value is negative there is convergence towards a steady state. 

DW: Durbin-Watson.  

For the ARDL model the residuals are normally distributed according to the Jarque-Bera test (p-value: 0.008). 

Standard errors are provided in parentheses. 
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5.5 Analysis of the Empirical Results 

  

The author of this thesis focuses upon the ARDL model since it is relatively robust
25

 

compared to its OLS counterpart. The coefficients for s and g have the expected signs, 

and are significant, even though g is less significant compared to s. The savings rate is 

predicted to increase the capital-to-income ratio while the growth rate is predicted to de-

crease it. This is intuitively correct. As more is saved and invested into capital goods the 

capital stock K increases, which is the numerator of the β expression (equation 1). If 

growth increases on the other hand national income will increase, which pushes β down-

wards. The LDV is as expected significant as it absorbs explanatory power from the other 

independent variables (smaller parameters compared to the OLS estimations).  

    The main focus is upon the long-run relationship within this estimated model. The 

overall long-run impact is given by calculating a long-run multiplier; 0.048, which is pos-

itive, and thus indicates the impact of the savings rate exceeds the one by the growth rate. 

The force of income divergence is stronger. To examine the long-run equilibrium one 

may construct a steady state equation using individual long-run multipliers and a con-

stant
26

: 

 

β = 4.89 + 0.10s - 0.06g 

(5.) 

 

If s and g stabilise at constant rates the long-run steady state is found in equation 5. The 

savings rate long-run multiplier exceeds the one of the growth rate; hence the force of 

savings is stronger. In order for β to not increase the growth rate has to be larger than the 

savings rate (taking into account the multipliers). According to the data at hand the max-

imum value recorded for β is 368 %, hence by this deduction the capital-to-income ratio 

is far from its dedicated long-run equilibrium (489 % in addition to the multipliers). 

Piketty (2014) argues that this is a long-run law. It makes sense that the convergence to-

wards a steady state takes time. The error-correction component entails that deviations 

from this path towards equilibrium are corrected at a speed of 12.6 % each year. Whether 

Sweden will approach a capital-to-income ratio around a value of 489 % or not is difficult 

to foresee, but the predicted projection indicates that the impact of savings trumps 

growth. This assumes however that the savings- and growth rates remain constant, some-

thing which history has shown us not to be the case. Regardless, the capital-to-income ra-

tio has been increasing throughout the centuries examined, but sooner or later this devel-

opment will slow down as the capital stock attains a desired level (Kaldor, 1960). What is 

meant by desired level is of course open for interpretation. 

    Empirically speaking evidence has been provided which supports the notion that Piket-

ty’s second fundamental law of capitalism possesses long-run regularities. In this manner 

it can be treated as a relationship in line with the discussion by Roine (2014). The main 

point which shall be elaborated in the discussion section is that savings drive the capital-

to-income ratio. This will help to explain the emergence of income inequality.  

                                                 
25 Overall the model is significant given the joint significance test and a high adjusted R-squared value. The 

robustness comes from the lack of autocorrelation, ARCH effects, and multicollinearity. The residuals are 

also normally distributed. 
26 The long-run multipliers are calculated using the formula in the notes for table 5. The constant term is cal-

culated by dividing the constant coefficient of the ARDL estimation with 1 minus the coefficient of the 

LDV: 0.616 / (1 – 0.874) = 4.89.  
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6 Discussion 
 

In this section the results retrieved in the empirical analysis are connected to the notion of 

income inequality. The second fundamental law of capitalism illustrates that savings 

drive the capital-to-income ratio to higher levels. This makes society more capitalistic as 

the capital stock increases in size and more unequal in terms of income according to 

Piketty (2014). This discussion will be conducted in two steeps, first a statistical examina-

tion of developments of the defined (in section 3.4.1) income gap, and second a discus-

sion of income inequality in regard to the capital-to-income ratio. The point which will be 

highlighted is that deciding whether to save or not in the individual sphere may affect in-

come inequality on the aggregate level. 

 

 

6.1 The Distribution of Income 

 

Naturally in a market economy there are gaps between various levels of income.  Ques-

tions then arise where the line is to be drawn between these levels and how to define dif-

ferent income groups. Piketty (2014) mainly focuses upon the top 1 % of income earners; 

the group in the society which represent the highest annual incomes and their shares in to-

tal national income. Roine and Waldenström (2012) also highlight the top income earners 

and construct some definitions for the individuals composing this top income group; ren-

tiers which retrieve most of their income from capital, and working rich which represents 

people with high labour earnings. Figure 8 plots the top 10-5 %, 5-1 %, and 1 % income 

shares of national income. Capital gains are included, despite only being a crucial factor 

to income for the top 1 %. For lower income groups capital gains only represents a small 

portion of total income, below the top10 % capital gains hardly have an impact at all 

(Roine and Waldenström, 2012). Examining Figure 8 the top 1 % does indeed hold a 

larger share of total income, but this entails only one side of the story.  

    Piketty (2014) believes that capitalism will develop to a stage where it is interchangea-

ble alike its historical counterpart in the 18
th
 century where stagnation was part of every-

day life, with a class of rentiers at the top. This may only come true if the driving force in 

the capitalist process perishes, that is its innovative power through creative destruction 

(Schumpeter, 2008 [1942]). If this power for any reason slows down stagnation occurs. 

Then income and wealth will further concentrate as the role of accumulated wealth in-

creases (Solow, 1963). Those with an immense amount of wealth will reap gains given 

via the rate of return on capital, while those lacking wealth will face stagnant incomes. 

Hence economic prosperity induced by innovation is important, since it in a sense spreads 

the economic gains to the individuals in the economy. Economic equality in other words 

(Sen, 1997).  

    Figure 9 depicts the average incomes of the top 10 % and the bottom 90 % of income 

earners. Capital gains are included. It is perceptible that the income gap between these 

two groups has risen, yet one may also see how the average income for the bottom 90 % 

has increased as well. Can the second fundamental law of capitalism offer any explana-

tion to this? Yes it can. The force of divergence through savings has caused the capital-to-

income ratio to increase. As the higher income tiers have a higher propensity to save the 

majority of the capital gains fall within these income levels. Notwithstanding, the sudden 

spikes around the turn of the 21
st
 century can also be explained by the change in the capi-

tal gains tax in 1991, and credit expansions coupled with price increases in residential 
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property (Figure A1.2, appendix 1). Savings as a force of divergence takes on a role in 

determining the emergence of income inequality, but other factors such as credit expan-

sions and taxation ultimately affect this force. 

 

 

 
Figure 8.  Top Income Shares including Capital Gains (years 1903-2012) 

  Notes: Author’s own compilation. In percentage shares of national income. 

  Source: Piketty et al. (2015). Prior to 1943 there are gaps in the data.  

 

 

 
Figure 9.  Average Incomes including Capital Gains (year 1903-2012) 

  Notes: Author’s own compilation. In SEK.  
  Source: Piketty et al. (2015). Prior to 1943 there are gaps in the data.  
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6.2 Income Inequality and the Capital-to-income Ratio 

 

What are the causes of income inequality then? One cause lies in the second fundamental 

law of capitalism; namely savings. Here the author of this thesis will illustrate an example 

how individual savings decisions can create an income gap. Imagine two individuals: A 

and B. Both earn an annual wage which grows at a rate of 2 percent, starting at 240.000 

SEK (after taxation) at time t = 0. At t = 1 individual B saves 10 percent out of previous 

year’s income; 24.000 SEK, a sum which remains fixed and is saved for each year to 

come. Apart from wage income B also gains income on the saved capital, at a rate of 4 

percent (rate chosen to reflect r > g). This capital gain is taxed at 30 percent, in order to 

reflect the Swedish capital gains tax. Why B saves is determined by individual prefer-

ences. B might find the future more uncertain, or prefers not to spend as much as A does – 

A uses all income for consumption in this example. Here it is assumed that utility or hap-

piness does not solemnly depend upon current consumption, but also on the promise of 

future yields, in the case of B. Figure 10 depicts this simulation where the upper box pic-

tures the emerging income gap between A’s and B’s incomes, while the lower box pro-

vides B’s capital-to-income ratio and savings rate.  

     

 

 
Figure 10.  Income Inequality Simulation (years 0-40) 

  Notes: Author’s own compilation. Simulated data. The upper box represents  

  income in SEK for individuals A (wage) and B (wage + net capital gains).  

  The lower box represents β and s in percentages for individual B.   

 

 

In this example both A and B start off with the same income, but given individual prefer-

ences an income gap emerges. As B’s capital increases the capital-to-income ratio in-

creases. This provides an extra boost to income via capital gains. Money makes more 

money as the proverb says (Smith, 2012 [1776]). Given that a fixed sum is saved every 

year the savings rate for B decreases over time. The percentage rate diminishes, while in 

absolute term the amount of savings remains the same. This simulation goes to show how 

income inequality can arise due to savings. This income gap may increase faster if the 
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rate of return to capital is higher, or growth is lower, and so forth. The income gap may 

have been even wider at t = 0 if individual B would have had a pre-existing capital stock, 

or the wages between them were different. Wage inequality is not the focus here howev-

er.   

    The important notion in this example is time. The emergence and existence of income 

inequality finds its roots in the choices conducted by individuals (Hoppe, 2006). Time af-

fects individual preferences, which on the whole may affect the aggregate level of socie-

ty. The capital stock is in its essence the combined wealth of all individuals in the econo-

my. Individual and public savings allowed the Swedish capital stock to grow, and in this 

sense gave way for income inequality, where some retrieve capital gains and some do not.  

    How does this connect to the income gap depicted in Figure 9? Arguably capital gains 

via savings make a heavier impact upon total income for the top levels of income. Hence 

the top 10 % income earners can be described as B in Figure 10. As the capital for this 

group increases the return on capital increases, provided the MPK has not diminished to 

zero. In contrast to the bottom 90 % of income earners in which the majority rely upon 

income through wage. Since these groups are arbitrarily chosen they are very heterogene-

ous, but the point remains. Only in the top does capital gains play a significant role in in-

come, hence as this source of income increases the income gap widens. Individuals in the 

lower income tiers ought to be able to accumulate capital and retrieve capital gains too, in 

line with this reasoning? Yes, but depending upon the rate of savings compared to total 

income this process may take time however. It may even take several generations. Inher-

itance
27

 plays a role indeed, but the money ought to have been saved at some point in time 

and not spent entirely. At some point in time the choice between saving income for the 

future or not helps determine the emergence of income inequality.  

    In this thesis it is shown that the diverging force of savings is greater than the converg-

ing force of growth. Despite this the role of human capital has to be taken into account as 

well. The converging force namely focuses upon growth through not only income, but al-

so innovation and education. Human capital still deserves some recognition at the side, 

even though it is difficult to apply empirically. Data for the average amount of schooling 

years entail that the average level of education has risen, and the shifts in the composition 

of the labour force connects to this notion – mainly the change from agriculture to ser-

vices. The force of income convergence has made an impact as well, but as it stands the 

force of income divergence is stronger.  

 

 

                                                 
27 The inheritance tax in Sweden was abolished in 2004 (Stenkula, 2014).  
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7 Conclusion 
 

This thesis has to some extent validated the second fundamental law of capitalism by 

Piketty (2014), and utilised it to explain how income inequality might arise. Treating this 

law as a relationship containing long-run regularities this thesis argues that income ine-

quality develops as the capital-to-income ratio changes given the aggregate savings of the 

economy. The force of savings surpasses the force of growth, which creates divergence 

between different levels of income. The propensity to save is higher among those already 

possessing larger amounts of capital, however, which entails that capital gains increase 

with savings, causing divergence between those having a significant amount of capital, 

and those solely depending upon income through wage. Although savings in the lower in-

come tiers may generate capital gains as well this extra income is relatively small in com-

parison with the capital gains retrieved in the top percentage shares of income. The results 

in the empirical analysis support the notion that the impact of savings exceeds the impact 

of growth in the long-run on the aggregate level. Figure 11 summarises the main conclu-

sion drawn from this line of reasoning.  

    This thesis presents a different approach to potentially explain the emergence and ex-

istence of income inequality. The approach of utilising national accounts data for a wider 

time span, and empirically testing the second fundamental law of capitalism, compared to 

counterparts analysing the work by Piketty
28

, provides this thesis with a sense of origi-

nality.  

    Nevertheless, limitations are not absent, and future research may find its foundation in 

these shortcomings. Firstly, this thesis only focuses on Sweden as a case study, extending 

the scope to cover more countries might be a reasonable next step. Secondly, the data (for 

the capital stock in particular) are estimations, and not true values. This is of course a 

general issue not specific to this thesis, but it deserves recognition. Thirdly, the world is 

more complicated than the answer presented here entails, and as with conclusions in gen-

eral it ought to be taken with a pinch of salt. Finally, the question whether income ine-

quality is good or bad remains. This is left for future studies, but the author of this thesis 

humbly suggests that a good starting point is to examine if capital goods at the end of the 

day improve the common good. Income inequality has increased. The question remains 

whether the same can be said in regard to economic equality as well. 

 

 

 
Figure 11. The Capital-to-income Ratio’s connection to Income Inequality 

  Notes: Author’s own compilation. *in absolute terms: more capital,  

  more return – provided the MPK has not diminished to zero.   

                                                 
28 Acemoglu and Robinson (2014), Krusell and Smith (2014), and Roine (2014).  
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9 Appendix 1 – Price Indices 
 

Figures A1.1 and A1.2 depict the development of the Swedish consumer price index 

(CPI) along with a stock price index and residential property indices in order to visually 

interpret whether the condition for the second fundamental law of capitalism to be valid 

holds. Starting with Figure A1.1 the common trends from 1875 to 1957 of the indices are 

visually similar. Around 1920 a sudden peak is found followed by a fall in CPI. The rea-

son to this sudden shift was the linkage of the SEK to gold, which caused deflation 

(Edvinsson and Söderberg, 2011). Regarding the residential property indices it is hard to 

collect consistent data to construct an index for the overall country price, but nevertheless 

data exist for individual cities, foremost apartments in Göteborg and Stockholm 

(Edvinsson et al., 2014). Plotting these indices over time shows few major deviations 

from a trend along the CPI. During the years 1875-1957 the price indices of residential 

property (apartments) appear to follow trajectories close to each other. Finding data for 

property indices before 1875 has not been a successful endeavour on behalf of the author 

of this paper. In line with Edvinsson et al. (2014) there has not been sufficient material to 

create indices for years prior to 1875. Hence no data are available for further scrutiny. 

One may however argue that during the years 1800 to 1875 property prices have devel-

oped along prices for consumable products, since during this period Sweden was still 

transforming from an agricultural society to a capitalist one. It shall be noted that this pe-

riod also saw a credit expansion, which may have pushed prices for both real estate and 

consumer products in an upwards direction. 

 

 

 
Figure A1.1.  Residential Property Price Indices, and CPI (years 1875-1957) 

  Notes: Author’s own compilation. CPI: Consumer Price Index. 1875 = 100.  

  Residential Property: Apartments.  
  Sources: Residential property indices: Edvinsson et al. (2014). CPI:  

  Edvinsson and Söderberg (2011).   
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Examining Figure A1.2 provides a more interesting story. Firstly, it involves a stock price 

index (featuring real stock prices for OMX) and a price index for residential property in 

the entire country. Secondly, an increasing gap between the CPI and the residential prop-

erty indices can be seen. At the end of the 1990s prices for apartments have soared rela-

tively to CPI and stock prices. CPI and the Stock price index have increased by approxi-

mately 900 % since 1957, while the residential property indices for apartments have in-

creased about 2900 % for the whole country, and above 3900 % for Göteborg and Stock-

holm. Several reasons for these price increases can be pinpointed. Foremost deregulations 

in the financial market which has led to increasing speculation in the residential property 

prices, the lack of supply in housing in contrast to increasing demand, and lower real in-

terest rates (Englund, 2011). The question is what impacts this has upon the condition for 

the second fundamental law of capitalism to hold. Up to the turn of the 21
st
 century the 

price indices of CPI, residential property, and stocks have followed similar tendencies, 

but from 2000 and onwards this consistency vaporizes. Regardless one may examine the 

properties of the second fundamental law of capitalism, keeping in mind that the condi-

tion of consistent prices indices may be violated for at least one decade in the data set. 

Roine and Waldenström (2012) note that real estate trades occur less often than trades in 

stocks (which is also the case for consumer goods); hence shocks in residential property 

prices may have less of an impact in the short-run compared to shocks in stock prices. 

Overall this ought not to be too much of an issue, seeing how the law is describing a long-

run convergence, and not short-run dynamics.  

 

 

 
Figure A1.2.  Residential Property Price Indices, CPI, and Stock Price Index  

  (years 1957-2012) 

  Notes: Author’s own compilation. CPI: Consumer Price Index. 1957 = 100.  

  Residential Property: Apartments. 
  Sources:  Residential property indices and (real) stock price index OMX: Edvinsson  

  et al. (2014). CPI: Edvinsson and Söderberg (2011) for years 1957-2006, SCB   

  for years 2007-2012. 
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10 Appendix 2 – Various Graphs 
 

 
Figure A2.1.  The Capital-to-income Ratio β with Recessions (years 1800-2011) 

  Notes: Author’s own compilation. In percent. The vertical dashed lines represent  

  the beginning of the recessions, in line with the definition by Edvinsson (2010):  

  GDP contraction in two or more consecutive quarters – a breakdown in the  

  operating principles of the economy.  

  Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB. 

 

 

 
Figure A2.2.  Private- and Public Capital Composition of β (years 1800-2011) 

  Notes: Author’s own compilation. In percent. Private capital ratio = (privately  

   owned capital / national income) x 100. The same goes for the public capital  

  ratio. 

  Sources: 1800-2000: Edvinsson (2005). 2001-2011: SCB. 
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 Figure A2.3.  The Gini-coefficient Before and After Taxation (years 1960-2011) 

   Notes: Author’s own compilation. In percent. Gini-Market denotes the  

   Gini-coefficient before taxation has been applied, and Gini-Net after. 100 %  

   indicates maximum income inequality, while the opposite holds for 0 %. 

   Source: Feenstra et al. (2013). 

 

 

 
Figure A2.4.  National Income per capita (years 1800-1950) 

   Notes: Author’s own compilation. In SEK.  

   Source: Edvinsson (2005).  
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11 Appendix 3 – The Fifteen Financial Families 
 

 
  

Figure A3.1.  The Fifteen Financial Families of Sweden and their Connections 

  Note: This picture is outdated compared to the current financial situation in 

  Sweden.  

  Source: Högfeldt (2005) p.531.  
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12 Appendix 4 – Econometrics Output 
 

 

 
Figure A4.1.  Pairwise Correlations 

  Notes: Author’s own compilation. Correlation matrices featuring the capital-to-income  

  ratio β, the savings rate s, and the growth rate g in logs. 

 

 

 

Table A4.1 

Descriptive Statistics 

Variable: N. Observations Mean Std. Dev. Minimum Maximum 

β 212 233.028 76.334 112.809 368.263 

s 212     5.775   4.441    -1.168   17.510 

g 211     5.168   6.385  -23.831   31.856 

 

Notes: Std. Dev.: Standard Deviation. The number of total observations for each series is 212 (211 for the 

growth rate), but when applying the natural logarithm negative values for the savings rate and growth rate be-

come missing values, leading to a total of 170 observations for the series.  

 

 

 

 

 

 

 

 

 

 

 

ln(Beta)

ln(s)

ln(g)

4.5

5

5.5

6

4.5 5 5.5 6

-2

0

2

4

-2 0 2 4

-5

0

5

-5 0 5



 

45 

 

Table A4.2 

Augmented Dickey-Fuller Unit Root Test 

Variable: I(0) I(1) 

β (with trend) -3.492** -14.964*** 

s (with trend) -3.734** -13.651*** 

g -8.179*** -17.449*** 

 

Notes: ***significant at the 1 % level, **significant at the 5 % level, *significant at the 10 % level. 

Null hypothesis: There is evidence of a unit root. The approach by Elder and Kennedy (2001) is used: 

knowledge regarding the historical trajectories of the variables is used in order to efficiently test for the exist-

ence of unit roots. Trends are applied to the capital-to-income ratio and the savings rate in line with these his-

torical trajectories. 

 

 

Table A4.3 

Johansen Test for Cointegration 

Rank: Trace Statistic  Max Statistic (Critical Value
1
) 

0 76.914 58.001 (25.52) 

1 18.912*** 17.504 (18.63) 

2   1.408**   1.408 (6.65) 

 

Notes: ***significant at the 1 % level, **significant at the 5 % level, *significant at the 10 % level. 
1Critical value of the 1 % significance level. Focusing on the trace statistic the null hypothesis of having a 

higher rank than 1 (1 % significance level) is rejected, while looking at the max statistic the idea of having 

one rank compared to 2 or more is not rejected. Hence there is one cointegrated equation among the variables 

β, s, and g.  

 

 

Table A4.4 

Breusch-Godfrey Test for Autocorrelation 

 

Lags  

 

OLS 

Method: 

OLS with controls 

 

ARDL 

1  110.009*** 77.852*** 0.408 

2 113.276*** 82.353*** 0.487 

3 123.722*** 82.431*** 7.218* 

4 124.202*** 82.790*** 7.368 

5 124.507*** 83.761*** 7.498 

6 124.662*** 83.882*** 8.672 

7 126.235*** 84.305*** 9.483 

8 126.710*** 84.424*** 9.490 

9 126.958*** 85.339*** 9.765 

10 127.103*** 85.623*** 11.083 

 

Engle’s Lagrange Multiplier Test for ARCH effects 

 Method: 

Lag OLS OLS with controls ARDL 

1 86.008*** 97.036*** 2.147 

    

Notes: ***significant at the 1 % level, **significant at the 5 % level, *significant at the 10 % level.  

Breusch-Godfrey (chi-square) test null hypothesis: no autocorrelation, up to 10 lags. There is some indication 

of potential autocorrelation at lag 3 for the ARDL model, the significance is however relatively weak.  

Engle’s Lagrange multiplier test null hypothesis: no ARCH effects. Testing for more than one lag does not 

yield a different final outcome. 


