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Abstract

Within the Thesis the concept of production function is described and human

capital as one the main inputs is further examined. The main focus of this

thesis is to discover whether there is any effect of culture on production. Such

aim will be examined by testing the null hypothesis that there is no effect of

cultural dimensions on production. The null hypothesis is tested by regression

analysis.
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Hofstede, Orientace na dlouhodobé ćıle
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ŠENKÝŘOVÁ, Jitka. Effects of Culture on Production: Influence of Cultural

Differences on Economic Performance of Human Capital. Prague, 2012. 92

p. Bachelor Thesis. Charles University, Faculty of Social Sciences, Institute of

Economic Studies. Thesis Supervisor Doc. Ing. Vladimı́r Benáček, CSc.



Contents

List of Tables viii

Acronyms ix

Thesis Proposal x

1 Introduction 1

2 Theory of Production 3

2.1 History of Production Function Concept . . . . . . . . . . . . . 4

2.1.1 Production Surface . . . . . . . . . . . . . . . . . . . . . 4

2.1.2 Function Formation . . . . . . . . . . . . . . . . . . . . . 5

2.2 Types of Production Function . . . . . . . . . . . . . . . . . . . 6

2.3 Productivity Factor . . . . . . . . . . . . . . . . . . . . . . . . . 8

3 Human Capital 9

3.1 What Influences Human Capital . . . . . . . . . . . . . . . . . . 10

3.1.1 Education . . . . . . . . . . . . . . . . . . . . . . . . . . 11

3.1.2 Age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

3.1.3 Gender . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

3.1.4 Wage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

3.2 Differences of Nations . . . . . . . . . . . . . . . . . . . . . . . . 13

3.2.1 Culture . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

3.2.2 Hofstede’s Cultural Dimensions Background . . . . . . . 14

3.2.3 Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . 18

3.2.4 Cons Hofstede . . . . . . . . . . . . . . . . . . . . . . . . 30

3.2.5 Language . . . . . . . . . . . . . . . . . . . . . . . . . . 32

4 Data Analysis 35

4.1 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35



Contents vii

4.2 Model Framework . . . . . . . . . . . . . . . . . . . . . . . . . . 36

4.3 Regression Results . . . . . . . . . . . . . . . . . . . . . . . . . 38

4.4 Testing Assumptions . . . . . . . . . . . . . . . . . . . . . . . . 44

4.5 Conclusions of Data Analysis . . . . . . . . . . . . . . . . . . . 46

5 Conclusion 48

Bibliography 55

A Data Set I

A.1 Hofstede’s Dimensions . . . . . . . . . . . . . . . . . . . . . . . I

A.2 Gross Domestic Product . . . . . . . . . . . . . . . . . . . . . . V

A.2.1 Gross Domestic Product per Capita Purchasing Power

Parity . . . . . . . . . . . . . . . . . . . . . . . . . . . . V

A.2.2 GDP per Capita PPP Growth . . . . . . . . . . . . . . . XIV

A.2.3 GDP per Capita PPP Ranking . . . . . . . . . . . . . . XVIII

A.2.4 Population Growth . . . . . . . . . . . . . . . . . . . . . XXI

B Content of Enclosed CD XXVI



List of Tables

4.1 Regression Results (1980-2010 Data Set) . . . . . . . . . . . . . 38

A.1 Hofstede’s Dimensions Scores for Countries Examined . . . . . . I

A.2 GDP per C. PPP in 1980-1989 (in current int. dollars) . . . . . VI

A.3 GDP per Capita PPP in 1990-1999 (in current int. dollars) . . . IX

A.4 GDP per Capita PPP in 2000-2010 (in current int. dollars) . . . XII

A.5 Average Growth GDP per Capita . . . . . . . . . . . . . . . . . XV

A.6 Ranking GDP per Capita PPP . . . . . . . . . . . . . . . . . . XVIII

A.7 Population Growth . . . . . . . . . . . . . . . . . . . . . . . . . XXII



Acronyms

GDP Gross Domestic Product

GNI Gross National Income

GNP Gross National Product

IDV Individualism Index

LT Long Term

LTO Long-Term Orientation Index

MAS Masculinity Index

p.c. Per Capita

PDI Power Distance Index

PF Production Function

pp Percentage Points

PPP Purchasing Power Parity

ST Short Term

TFP Total Factor Productivity

UAI Uncertainty Avoidance Index



Bachelor Thesis Proposal

Author Jitka Šenkýřová
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Chapter 1

Introduction

Why some firms make different output when using the same measurable inputs?

On of the reason is that there are some hidden characteristics of human capital

that play crucial role for its productivity.

While spending one year in Japan I observed that the behavior of local people

was so different from the behavior of the Czechs. Their indefinite desire to

follow the rules at all costs is seen by others as inefficient. Sometimes the even

the easier solution could be found, the Japanese would not take that solution if

it is combined with the risk of breaking the rules. On the other hand they think

that others will also follow the rules and that they can rely on these rules. At

that time the idea that there just must be differences in productivity of human

capital according to their cultural background came to my mind.

The issue of productive and unproductive labor and differences between nations

had already attracted the attention of Adam Smith. Many years later Geert

Hofstede identified several dimensions that determine the differences between

cultures. People with the same cultural background tend to have similar score

of the dimensions.

The concept of production function became very interesting topic for classical

economists. Later on Robert Solow determined the total factor productivity

and incorporated it to the production function concept. Solow residual includes

any kind of shift in the production function which could not be explained by

change of factors (capital and labor) used. The logic consequence of such

concept is the effort to explain some parts of the residual.
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The thesis is structured as follows:

The purpose of Chapter 2 (page 9 ) is to cover the theory of production. In

the first part of the chapter the history of production function (PF) is de-

scribed (page 4). Second part is dedicated to the fundamental types of PF

(page 6). Third part introduces the total factor productivity variable (page 8).

Chapter 3 (page 9) is focused on the theory of human capital and on the factors

that influence it. Important aspects that influences the productivity of human

capital are described in the first part of the chapter (page 10). The second part

is devoted to theory of cultural differences (page 13).

The objective of Chapter 4 (page 35) is to test the potential effect of culture

of different countries on their production. In the first part of the chapter the

data used to test the null hypothesis are specified. Second part is dedicated to

the framework of the model (page 36). In the third part the regression results

are described (page 38). In the fourth part the required assumptions are tested

(page 44). The final part summarizes the main conclusions of data analysis

(page 46).

Chapter 5 (page 48) summarizes all crucial results of the Thesis.

The main focus of this thesis is to discover whether there is any effect of culture

on production. Such aim will be examined by testing the null hypothesis that

there is no effect of cultural dimensions on production. The null hypothesis is

tested by regression analysis.
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Theory of Production

“All theory depends on assumptions which are not quite true. That is what

makes it theory.”(Solow 1956)

The purpose of this chapter is to cover the theory of production. In the first

part of the chapter the history of production function (PF) is described (page 4).

Second part is dedicated to the fundamental types of PF (page 6). Third part

introduces the total factor productivity variable (page 8).

The production issue has been investigated by men since the time they

started cultivating the soil. The basic question is “How to produce the biggest

output while using available inputs?”

From ancient times the concern about the efficiency of production could be

observed. Plato in his Politea (Part II) discussed best division of labor within

the State to ensure higher efficiency. The core of all these thoughts is that

people should do what they are best suited for.

The question of production efficiency is still crucial. Natural resources are

scarce and the population is growing. Probably more than ever before countries

as well as companies “desire” for more effective production.

Recently in economics, production is mainly analyzed by various types of

production function (PF). Production function is an attempt to the best ap-

proximation of production by the theoretical instrument. It could be seen as

transformation function which transforms inputs into output. (based on Gor-

don 2011; page 65) Production function tells us “the maximum quantity of an

output that can be produced using various combinations of inputs given certain

knowledge.”(Gordon 2011; page 65)
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2.1 History of Production Function Concept

2.1.1 Production Surface

Production has started to be considered as one of the key topics by the clas-

sical economists during 18th century. They deeply investigated the process of

production and the factors that influence it.

A French economist Anne Robert Jacques Turgot (1727-1781)1 described

the conception preceding the production function. Turgot in his work Observa-

tion sur un Memoire de M. de Saint-Peravy from 1767 discovered the concept of

“Intensive Margin” which contains the idea of lately described Law of Decreas-

ing Returns. He specifies the relation of firstly increasing and then decreasing

returns depending on types and amount of factors used. Thus Turgot didn’t

discover the production function but rather the “production surface”. (based

on Schumpeter 1987; pages 259-260)

A Scottish economist and philosopher Adam Smith (1723-1790)2 in his work

deals widely with the question of productivity and production, especially in his

most popular book The Wealth of Nations. Within his work he presents three

factors of production: labor, capital and land. (based on Smith 2009; Chapter

III) In his work the production function is not exactly described but the scheme

of three factors input and the production as output is clearly stated.

Smith also introduces the concept of the productive and unproductive la-

bor, and of the differences in productivity of nations. (based on Schumpeter

1987; pages 629-630) The volume of what is produced in the nation, and pur-

chased by the nation, is regulated “by two different circumstances: first, by the

skill, dexterity, and judgment with which its labour is generally applied; and,

secondly, by the proportion between the number of those who are employed

in useful labour, and that of those who are not so employed.” (Smith 2009;

page 5) Smith is pointing out to the fact that the efficiency of labor highly

determines the production of the nation (this issue is further described in the

section Human Capital on the page 9).

1Basic information about the author from the web page The Library of Economics and
Liberty

2Basic information about the author from the web page The Library of Economics and
Liberty
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2.1.2 Function Formation

At the turn of 18th and 19th century classical economists from United Kingdom

expressed numerically Turgot’s concept of production function. An English

economist Thomas Malthus (1766-1834)3 introduced the ratios that imply the

logarithmic production function. In his essay he describes the population in-

crease tendencies by geometric series and food output increase tendencies by

arithmetic series. Malthus verbally describes the relation between labor force

(L) and time (t) and between food output (P) and time. If these equations are

emerged the first logarithmic production function (see 2.1) “is born”. On the

one hand there is a falling marginal (also average) productivity of labor in the

derived production function, but on the other hand there is no upper limit to

output. (based on Malthus 1798; pages 6-11 and on Humphrey 1997; page 56)

P = f(L) = 1 + (constant) logL (2.1)

David Ricardo (1772-1823)4 was another well known English economist that

deeply influenced the beginning of the production function concept. Ricardo

in his book presents numerical example showing the marginal product of labor.

Based on his findings the following equation is created (see 2.2). His concept

refers to the decreasing ratio of marginal to average product with increasing

capital (L), where L refers to “labor and capital”. (based on Ricardo 1817;

Chapter 15 and on Humphrey 1997; page 58)

P = f(L) = 190L− 5L2 (2.2)

German neoclassical economist Johann Heinrich von Thünen (1783-1850)

in his book The Isolated Island explicitly states the marginal productivity as

partial derivation of production function. His work is original and innovative

and does not build on his predecessors. Based on his work the exponential

production function was created (see 2.3). The rate κ stands for the decline

in marginal productivity of factor, three factors are labor (L), capital (K), and

fertilizer (F) – for fixing the land. Constant A denotes the finite maximum

of production. Two revolutionary features of the equation are that “output is

zero when any factor is zero” and “output approaches its maximum level A as

all factors are increased indefinitely”. (based on Humphrey 1997; pages 61-63)

3Basic information about the author from the BBC web page
4Basic information about the author from the web page of The Library of Economics and

Liberty
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P = f(L,K, F ) = A(1− e−κLL)(1− e−κKK)(1− e−κFF ) (2.3)

2.2 Types of Production Function

There have been many types of production functions devised during the history.

The most important and the most influential of them are briefly described in

this section.

The basic concept of the PF is that dependent variable Y which represents

the output is the function of explanatory variables Xi which represent inputs.

Y = f(Xi) i = (1, ...n)

Linear Production Function

Linear production function is the basic and most intuitive display of production

relations. The foundation of linear PF could be seen in Malthus’ linear relation

between production of food and time (P = t + 1). The linear PF was firstly

expressed by an English philosopher and economist Philip H. Wicksteed (1844-

1927)5 (based on Humphrey 1997; page 71) Linear PF captures the linear

dependence of output Y on the inputs Xi.

Y = β0 +
∑

βiXi i = (1, ...n)

Leontief Production Function

Russian economist Wassily Leontief (1906-1999)6 worked on his input-output

analysis capturing the process by which inputs in one industry produce outputs

either for consumption or as input into another industry. (based on Library of

Economics and Liberty – Leontief) Leontief constructed the “fixed proportions

function” (see 2.4), where α and β are constants that are predetermined tech-

nologically, Y is output and K and L are inputs. (based on Allen 1968; page

35)

The basic idea of this type of function is that the two basic inputs can’t be

substituted, for the higher production additional amount of both is necessary.

5Basic information about the author from the web page of The Online Library of Liberty
6Basic information about the author from the web page The Library of Economics and

Liberty
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Y = f(K,L) = min[αK, βL] (2.4)

Cobb-Douglas Production Function

The Cobb-Douglas production function originates from the year 1928 where an

American mathematician and economist Charles Wiggins Cobb (1875-1949)7

and an American politician and economist Paul Howard Douglas (1892-1976)8

published an article in the American Economic Review. Within this article

they introduced theory of production based on the empirical facts. Cobb and

Douglas tried to specify the relationship between labor, capital and product.

The original Cobb-Douglas Production Function derived in the article had its

specific values of coefficients: P ′ = 1.01L
3
4C

1
4 . Cobb and Douglas are “at-

tempting to measure the capital which aids in the production of goods.”(Cobb

& Douglas 1928; page 140) As capital they considered only fixed capital, i.e.

factory buildings with equipment and machinery. Their function was lately

generalized to the form known today. (based on Cobb & Douglas 1928)

Y = AKαL(1−α) (2.5)

CES Production Function

The Constant Elasticity of Substitution (CES) Function was firstly introduced

by an American economist and Nobelist Robert Merton Solow (born 1924)9. He

derives new type of production function based on the work of his predecessors.

The function was lately improved (see 2.6) by Arrow and Solow himself. The

output Y is seen as the function of productivity factor F and the combination of

inputs K and L with respect to elasticity of substitution s (r = s−1
s

). The name

of the function should navigate to the fact that there is constant elasticity of

substitution between inputs (capital and labor).

In this concept the Cobb-Douglass function and Leontief function could be

seen as special types of CES production function.

Y = F (αKr − (1− α)Lr)1/r (2.6)

7Basic information about the author from the book Trahair 1994; page 133
8Basic information about the author from the web page The Biographical Directory of

the United States Congress
9Basic information about the author from the web page The Library of Economics and

Liberty
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2.3 Productivity Factor

It is widely believed that the father of the total factor productivity theory is

Solow. The Total Factor Productivity variable is also called Solow residual.

In his article from 1957 he introduced the concept of technical change. Solow

describes the production function (see 2.7) with three main factors on the right

side of equation, two inputs – capital C and labor L, and the technical change

in time A(t).

Q = A(t) f(K,L) (2.7)

The technical change is “any kind of shift in the production function” (Solow

1957; page 2). Technical change concerns any reason of shift of the function, for

example the better education of human capital (as stated in the article). Solow

explained the shifts of aggregate production. There is an empirical analysis

showing that gross output per man hour increased for 100%, from which 87,5%

is explained by the technical change and the rest by the increase of the use of

capital. This demonstrates that there are factors that affect production that

are not covered, and explained, in the production function.

There are many studies that deal with the influence of some factors on

production – especially of technology. Most of production functions content

the variables representing capital and labor, and some also technology (or land,

especially in history). Although Solow directly expressed the fact that part of

the total factor productivity could be caused by characteristic of human capital,

there are not many studies that address this issue. There are some studies that

observe how people characteristics influence the production – the influence of

education, sex, age – but there are hardly any studies focused on the effect

of cultural differences on economic production. The only study I found is the

Hofstede’s observation of relation during development of dimensions.

This Thesis is therefore trying to find relationship between cultural back-

ground of people and production. Characteristics describing cultures could be

than used to improve the production function concept.



Chapter 3

Human Capital

This chapter is focused on the theory of human capital and on the factors

that influence it. There are several aspect of human capital that are really

important and influence a lot a productivity of firms, and productivity of the

state subsequently described in the first part of the chapter (page 10). The

second part is devoted to theory of cultural differences (page 13). This chapter

represents the necessary background of theory of human capital that have to

be known to understand the importance of culture.

Human Capital is explained as “the skills, knowledge, and experience po-

ssessed by an individual or population, viewed in terms of their value or cost

to an organization or country.” (OxfordDictionaries/Human Capital) In this

concept people are viewed as capital which could be improved by investment.

The basic idea of human capital in this sense was formed by Saint Lucian

economist William Arthur Lewis (1915-1991)1 in his article Economic Devel-

opment with Unlimited Supplies of Labour. He doesn’t use the term “human

capital” but rather “human material”. Lewis describes the influence of the

human capital on the productivity of the country. “Productivity depends also

on the human material. Even though the genetic composition of peoples may

be much the same, as far as potential productivity may be concerned, their cul-

tural inheritance is very different. Differences in literacy, forms of government,

attitudes to work, and social relations generally may make a big difference to

productivity.” (Lewis 1954) Lewis specifies human capital by its cultural inheri-

tance. He recognizes that there are some differences between people that could

1Basic information about the author from the web page The Library of Economics and
Liberty
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affect the productivity. His “attitudes to work” and “social relations” show

that he recognizes the effect of such characteristics of nation on productivity.

It is widely believed that the term “human capital” was firstly used by

the British economist Arthur Cecil Pigou (1877-1959)2. Pigou in his study

describes the similarity of investment into human capital and other type of

capital – material capital. “There is such a thing as investment in human

capital as well as investment in material capital. So soon as this is recognised,

the distinction between economy in consumption and economy in investment

becomes blurred.” (Pigou 1928; page 29) He sees consumption as investment

into personal productive capacity.

Then the term “human capital” have started to be used by more economists.

Especially Jacob Mincer in his studies, firstly in his article from 1958 Investment

in Human Capital and Personal Income Distribution, and Gary Becker in his

book called Human Capital (firstly published in 1964).

3.1 What Influences Human Capital

Human capital is the core for many industries in nowadays world. During the

history many economists created classifications of capital. Between these clas-

sifications could be found the common principle. There are two basic types of

capital: material capital – such as commodities, funds, machines and buildings,

and people – human capital. The concept of third factor – land or technology

(currently used) is also used often.

“For many years, productivity has been a key topic for the national de-

velopment strategy due to its significant impacts on economic and social de-

velopment. In other words, the concept of productivity is not only known for

economists and managers today, but for all those who are involved in economic

activities. Thus, it is important for everyone to know how costs can be reduced

and how profits in economic activities can be increased.”(Afrooz & Rahim 2010;

page 71)

“Human capital is one of the most important factors that imposes effects

on productivity (especially labour productivity), i.e. increasing human capital

cause increase productivity. In one hand, education, and learning experience

increase human capital and on the other hand, increase wages (forces income).

In the new models of micro and macro, wages have strong effect on productivity

2Basic information about the author from the web page The Library of Economics and
Liberty
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special labour productivity. Therefore, there is a close relationship between

human capital, wages and productivity.” (Afrooz & Rahim 2010; page 71)

Factors that are generally viewed to affect human capital at most are edu-

cation, age, gender and wage. Another widely acknowledged factors that affect

productivity are talent, family background, religion and others. Production

of the state is also influenced by institutions and rules, health conditions and

wealth of country. As will be lately covered all these factors are related to the

culture of the country.

3.1.1 Education

“Education and training are the most important investment in human capital.”

(Becker 1993; page 17) In many studies there have been proved affect of the

education on the human capital and on the wage of the people.

Many studies show that education at high school and college raises per-

son’s income significantly, even after clearing the costs of education and better

family background. Better educated people have higher wage than average,

these differences are even higher in less-developed countries. In the same logic

unemployment is negatively correlated to education. (based on Becker 1993;

pages 12, 17 and on World Economic Forum 2011)

The education level highly determines the occupation and occupation prede-

termines the social class. Usually people with high education belong at least to

middle class. Education level, occupation and social class are therefore closely

linked. (based on Hofstede et al. 2010; page 64) Social class of the family usu-

ally predetermines the education level of the children. The circular situation

arises.

3.1.2 Age

Age is considered as one of the crucial determinants of productivity of people.

The productivity of the firm is influenced by age of its workers. Aging of

population is haunting almost all developed countries. On the one hand in

some studies the positive influence is pointed out. “The growth of experience

and hence of productivity is reflected in increasing earnings with age, up to a

point when biological decline begins to affect productivity adversely.” (Mincer

1958; page 301) On the other hand there are some studies where mostly negative

influence is considered. “Productivity reductions at older ages are strongest for

job tasks where problem-solving, learning and speed are important, whereas
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there is less or no reduction in the productivity of elderly workers for the work

tasks where experience and verbal abilities matter more.” (Afrooz & Rahim

2010; page 78) Both studies content the idea of ”both-way” influence of age,

but each from different perspective.

The overall attitude of the country to the question of age and age respective

values is included in Hofstede’s dimensions, especially in dimensions Power

Distance (more about this dimension on the page 18), Uncertainty Avoidance

(page 24) and Long-Term versus Short-Term Orientation (page 26) .

3.1.3 Gender

The influence of the gender on the work productivity and on the skills probably

exists. Despite currently popular theories (popular especially in developed

world) about the gender equality there are some different characteristics of

men and women that on average influence their productivity across different

occupations.

Asano and Kawaguchi describe and summarize all the possible reasons of

the difference in the female and male wages. In their study they have no

doubts about the existence of productivity differential between sexes. “In an

attempt to explain the male-female wage differential, we estimated the relative

marginal productivity and relative wage of female workers compared to those

of male workers, using panel data from Japanese firms. The estimation results

indicate that firms hiring 10 percentage points more women produce 0.8 percent

more given the total wage bill and other inputs. Cross-sectional estimates that

neglect firm fixed effects indicate that female workers’ marginal productivity

is 45 percent of male workers’, while female wage is 30 percent of male wage.”

(Asano & Kawaguchi 2007; page 1)

According to Asano and Kawaguchi the average productivity of the firm

rises with an additional woman by less than half of the rise of productivity

with an an additional men. The survey included all types of industries. Also

Afrooz and Rahim in their article summarize several studies and conclude that

“race and sex discrimination affect both wages and productivity”. (Afrooz &

Rahim 2010; page 78)

The core difference in the average attitude of countries to this issue is cap-

tured in the model by the third Hofstede’s dimension Masculinity versus Fem-

ininity (more in the part Third Dimension – Masculinity versus Femininity on

the page 22).
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3.1.4 Wage

There have been created many studies on the influence of wages on productivity.

In some of them could be found that productivity influences wage and in others

that wage influences productivity. In the review made by Afrooz and Rahum

“the positive relation between productivity and real wages” is stated. (Afrooz

& Rahim 2010; pages 73, 78)

The influence of wages on productivity is within the model partly captured

by the variable Ranking of GDP per capita PPP (see page 35).

3.2 Differences of Nations

The well known key issues that influences human capital are described in the

section What Influences Human Capital (page 10). But even if all these aspects

were clear and known there are still some crucial characteristics of the human

capital that is missing. This is the core of the people. The production per

person of two branches of the same firm with the same equipment could be

different. The difference is made by the nature of the people, by their cultural

basis.

3.2.1 Culture

The Oxford Dictionary defines culture as “the ideas, customs, and social be-

havior of a particular people or society”.(OxfordDictionaries/Culture) Lets

broaden this definition by stating that culture means ideas, customs and social

behavior that has conscious and unconscious influence on the behavior and de-

cision making of people or society. This fact of “unconsciousness” is supported

in Hofstede’s work. “If one asks people why they act as they do, they may say

they just “know” or “feel” how to do the right thing.” (Hofstede et al. 2010;

page 11)

Culture has evolved in some particular area under certain circumstances.

Culture affects behavior of all the people within the certain area. The na-

tionalities that developed their existence on islands are more deeply influenced

by their culture and often more proud about their nationality that those from

”continent”. Englishmen still honor their queen and are proud of British pound.

Recently in ages of globalization, high migration, and internet the influence of

particular culture widened to broader area (e.g. out of the country border) but

at the same time it became less intensive.
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3.2.2 Hofstede’s Cultural Dimensions Background

Overview The Dutch social psychologist Geert Hofstede (born 1928) intro-

duced in 1970’s general problems of all human societies. He studied data of a

broad sample of IBM workers from over fifty countries. From that survey he

empirically pointed out several areas of these basic problems. These areas were

supported by similar findings of previous study made by two Americans Alex

Inkeles and Daniel Levinson in 1954. Inkeles and Levinson defined similar areas

defining national culture from a broad survey of English-language literature.

Based on these two surveys there have been identified by Hofstede four basic

problem areas of human societies called cultural dimensions – power distance,

collectivism versus individualism, femininity versus masculinity, uncertainty

avoidance.

In later years the results were verified on other people outside the IBM

company. An important study that justified the original findings was the survey

of Michael H. Bond. Later on Hofstede with Bond identified potential problem

that only people from western countries (USA and Canada) prepared the survey

underlying questions on which the whole theory is build up. There could have

been some important questions that had not been asked and many irrelevant

that had been asked.

In response Bond asked his Chinese college professors to create another

survey. This Chinese Value Survey resulted in four dimensions, three had the

same meaning as the original dimensions, but the fourth was new. Hofstede

added this new dimension – long-term versus short-term orientation – into

his dimension range as the fifth dimension. Later on many other data were

collected. Bulgarian academic Michael Minkov (born 1959) detected new three

dimension while examining these data, from this three dimensions one was

used and integrated into Hofstede’s dimensions as sixth dimension – indulgence

versus restraint. Minkov became part of the authors team. (Overview is based

on Hofstede et al. 2010; pages 29-45, 559)

Mental Programming According to Hofstede there are three levels of human

“programming of the mind“. The first, broadest level, is the human nature,

which is common for all people. It represents the ability to have feelings and

the need to associate with others. The second, or middle level, is represented

by culture. “Culture is learned, not innate. It derives from one’s social environ-

ment rather than from one’s genes.“ (Hofstede et al. 2010; page 6) On the top
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stands the personality, the third level of whole pyramid. It is partly learned and

partly inherited “unique set of mental programs“. (based on Hofstede et al.

2010; pages 6-7)

Cultural Differences in Levels Hofstede manifested cultural differences within

four terms pictured as the skin of onion – symbols, heroes, rituals, values. The

upper skin is represented by symbols. “Symbols are words, gestures, pictures,

or objects that carry a particular meaning that is recognized as such only by

those who share the culture.” (Hofstede et al. 2010; page 8) Symbols from one

group could be easily copied by another. For this reason symbols represent the

upper layer.

“Heroes are persons, alive or dead, real or imaginary, who possess char-

acteristics that are highly prized in a culture and thus serve as models for

behavior.” (Hofstede et al. 2010; page 8) Heroes are placed in the second layer

(from outside). According to Hofstede heroes are American Barbie and Bat-

man and French Asterix. In the Czech republic the typical hero could be Good

Soldier Švejk. For the Japanese I would choose Pikachu, it is probably not

the most perfect representative of Japanese heroes but it is well known. The

main characteristics of it is its strong loyalty, that is one of the most important

features for Japanese.

“Rituals are collective activities that are technically superfluous (too many)

to reach desired ends but that, within a culture, are considered socially essen-

tial. They are therefore carried out for their own sake.” (Hofstede et al. 2010;

page 9) Rituals represent the third layer from outside. “Symbols, heroes, and

rituals have been subsumed under the term practices.” (Hofstede et al. 2010;

page 9) These practices could be seen from outside the culture but their mean-

ing could be interpreted usually only by people from the culture.

“The core of culture ... is formed by values. Values are broad tendencies

to prefer certain states of affairs over others.” Values creates the basis, or the

“core of onion“, of the whole culture. (whole part based on Hofstede et al.

2010; pages 8-9)

Subculture There are more subcultures that occupy one country. This fact

should be forgotten when analyzing the culture. According to Helen Deresky

“generalization in cultural profiles will produce only an approximation ... of

national character” (Deresky 2008; page 63).

This fact should not be abandoned. Hofstede divides some countries, es-
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pecially according to the language they use, to more ”subcultures”. As there

is almost none such detailed data in all variables I am not able to incorporate

this fact in the model.

Culture Development Culture changes a lot. Nowadays in the world of inter-

net and new technologies the world became smaller. There are many companies

that do their business worldwide.

“Culture change can be fast for the outer layers of the onion diagram,

labeled practices.” (Hofstede et al. 2010; page 19) That is because practices are

visible for people outside the culture. “New practices can be learned throughout

one’s lifetime; people older than seventy happily learn to surf the Web on

their first personal computer, acquiring new symbols, meeting new heroes, and

communicating through new rituals.” (Hofstede et al. 2010; page 19) But the

change for the center or core of the onion, for values, is slow. Main reason for

this slow change is that these values were learned in childhood. (part based on

Hofstede et al. 2010; pages 18-20)

There are some differences between humans that could be seen at the first

look, for example the origin of their ancestors. But currently the cultural

background doesn’t depend only on one’s race but also on his or her “adop-

tive nationality”. There are many immigrants in USA that live according to

christian culture. (based on Hofstede et al. 2010; page 15) Such immigrant in

decades create new subculture, which is influenced by both original cultures.

Culture of immigrants is affected by new home state and when the immigrants

population is substantial the home culture is influenced by immigrants’ original

culture.

The culture is transmitted from generation to generation. “Culture is ...

passed on to newcomers by its members.” (Hofstede et al. 2010; page 26) The

culture is transmitted into you by people who surround you – your family,

people from school, town and people you know from media.

Sources of Differences between Countries The cultural differences between

countries stem from three pillars – identity, values and institutions (see figure

3.1 on the page 17). All of these are rooted in history.

First pillar is identity. It correlates with practices (symbols, heroes, rituals)

defined in part Cultural Differences in Levels (on the page 15). Identity is

explicit – it could be expressed in words and also visible and understandable

by people outside the culture. The second pillar, values is implicit – values are
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not obvious and visible to others and sometimes not even to ourselves, “they

belong to the invisible software of our minds”. (Hofstede et al. 2010; page 23)

The third pillar are institutions. These are informal and formal rules (such

as law) and organizations dealing with family, school, business and others that

regulate human behavior. Institutions have developed over time, each country

has though different institutions according to their values, and also to identity.

(based on Hofstede et al. 2010; pages 22-24) “Similar laws work out differently

in different countries ... Institutions cannot be understood without consid-

ering culture, and understanding culture presumes insight into institutions.”

(Hofstede et al. 2010; page 24)

Hofstede saw much higher relation between values and institution than be-

tween identity and institutions. I consider the influence of the religion on

institutions as quite high, especially in its historical development. For example

the Czech academic title “JUDr.” of the law school originates from Middle

Ages. The original meaning in Latin juris utrisque doctor – doctor of both

laws, secular (Roman) and canon law. Until the 15thcentury the canon law had

still existed in Europe, it has determined the current law. But even the infor-

mal rules and organizations such as behavior within family strongly depends

on family’s religion, even on its religious roots. Such as in the Czech Republic

most people are atheists but the Christian foundations influence the behavior

and thinking of the most of them.

The way how people think and act can not be changed by only transferring

institutions from other successfully developed countries. (based on Hofstede

et al. 2010; page 24) Each country needs time to its own development.

Figure 3.1: Sources of Differences between Countries)

Source of the figure: Hofstede et al. 2010, page 22
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3.2.3 Dimensions

There are five Hofstede’s cultural dimensions that are used in this Thesis to

test the potential effect of culture. 3

First Dimension – Power Distance

First dimension Power Distance should reflect how people deal with the fact

that there exist inequalities between their status and status of others. “Power

distance can ... be defined as the extent to which the less powerful members of

institutions and organizations within a country expect and accept that power

is distributed unequally. Institutions are the basic elements of society, such as

the family, the school, and the community; organizations are the places where

people work.” (Hofstede et al. 2010; page 61)

Power distance index (PDI) originally varied from 0 for the small-power-

distance countries to 100 for the large-power-distance countries. Later on there

were added some new countries and two of them scored higher than 100 (Slo-

vakia was one of these two countries, scored 104). In small-power-distance coun-

tries the dependence of subordinates on bosses’ decisions is limited, the subor-

dinates prefer (and are ”allowed to”) to consult decisions with their bosses. The

distance between individual levels of power is small. In large-power-distance

countries the dependence of subordinates on bosses’ decisions is high. The sub-

ordinates either accept or reject the decision rather than consult it with the

boss. The rejecting of the decision is also called counterdependence (depen-

dence with negative sign). The distance between individual levels of power is

large. (based on Hofstede et al. 2010; pages 55-62)

As a bit ambiguous could be seen the fact that this dimension is based

on answers from the less powerful members, from employees. The employees

were asked three questions. First was investigating whether employees are

afraid to express disagreement with their managers. Second was focused on

“subordinates’ perception of the boss’s actual decision-making style” and third

on “subordinates’ preference for their boss’s decision-making style”. (based on

and quoted from Hofstede et al. 2010; page 56) Rating the subordinates gave

to junior managers (at the first level) is similar to rating junior managers gave

to their bosses (managers at the second level). (based on Hofstede et al. 2010;

3All dimensions are expressed by index scores. Scoring of tested countries is included in
appendix on the page I
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page 62) This empirical findings eliminates potential problems of subordinates’

subjectivity.

Power Distance in Real Life The impact of the power distance volume could

be seen in real live in almost all situations where people have to deal with each

other, e.g. in family, at school, in the workplace. As concrete example could

be used the health care. The significant positive correlation was found between

PDI and the prescription of antibiotics. In countries with high PDI medical

doctors don’t consult much with patients and therefore they more frequently

prescribe antibiotics. (based on the findings from the article of Deschepper

et al. 2008)

Relation with Characteristics of Countries PDI is related to the following

characteristics of the country. Firstly it is related to the country’s geographic

latitude (“the distance from the equator of a country’s capital city”). Higher

latitudes are usually associated with lower PDI. Secondly it relates to its pop-

ulation size – larger size is usually associated with higher PDI. And finally it

is linked to the country’s wealth. Richer countries are usually associated with

lower PDI. (based on Hofstede 2001; pages 115-117 and Hofstede et al. 2010;

pages 84-85)4

Second Dimension – Individualism versus Collectivism

Second dimension Individualism versus Collectivism should represent the fact

that some people tend to live closer to each other and tend to support others a

lot, these people often accept group interests, while others do care more about

themselves and their own lives.

The Individualism Index (IDV) varies from about 0 for most collectivist

countries to about 100 for the most individualistic ones.

First group to which people usually belong is their family. Within the

family, relatives teach children basic rules. In collectivist societies usually larger

families live together or at least meet frequently and spent a lot of time together.

A person that grows up in this society perceives him- or herself as a part of a

group. In individualistic societies children are born to small families and after

they leave their homes they don’t spent that much time with their relatives,

4Presence of such relations may cause the collinearity of variables of the model, thus
higher attention is paid to collinearity testing in Data Analysis
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often not even with their parents. They think about themselves as “I”. (based

on Hofstede et al. 2010; page 91)

“Individualism pertains to societies in which the ties between individuals

are loose: everyone is expected to look after him- or herself and his or her

immediate family. Collectivism as its opposite pertains to societies in which

people from birth onward are integrated into strong, cohesive in-groups, which

throughout people’s lifetime continue to protect them in exchange for unques-

tioning loyalty.” (Hofstede et al. 2010; page 92)

Individualism in Real Life In collectivist countries people usually spend a lot

of time together, in some extreme cases people aren’t left alone in the room at

all. People from collectivist countries aren’t used to direct confrontation with

others. Rather than saying directly “no” they would answer evasively, e.g. “I

will think about it”. (based on Hofstede et al. 2010; pages 106-107)

On the other hand people in individualistic countries are taught to tell the

truth, and being honest is seemed as a good human characteristic. (based on

Hofstede et al. 2010; page 107)

Collectivism and individualism also affect the work life. In the collectivist

society the resources are shared. If just one person of the big family has payed

job he is supposed to and expected to help satisfying the needs of whole family.

This doesn’t work this way in individualistic countries. (based on Hofstede

et al. 2010; page 108)

Employees from individualistic societies usually act according to their own

interest, employer treats them as individuals. Employees in collectivist societies

are usually hired as a group and are treated by employer as a part of a group.

(based on Hofstede et al. 2010; page 119) In collectivist societies before any

important business could be completed, the trust between committed people

should be established. (based on Hofstede et al. 2010; page 119) In collec-

tivist countries occupational mobility is lower than in individualistic countries.

(based on Hofstede et al. 2010; page 124)

Relation with Characteristics of Countries Almost all wealthy countries

achieved high score on IDV, these countries are more individualistic; also nearly

all poor countries scored low. IDV is also correlated with geographical latitude,

countries closer to the equator have lower score on IDV – are more collectivistic.

(based on Hofstede et al. 2010; pages 89-91, 123, 132) The absolute size of the

population is not related to collectivism. The growth of the population is
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related to collectivism, but it is more correlated with the wealth of the country.

In poor countries families tend to have more children and the children from big

families usually have collectivistic values. (based on Hofstede et al. 2010; page

133) 5

“At equal levels of per capita income, countries also preserve individualist

and collectivist values from their history. ... As far as the poor countries of the

world are concerned, they cannot be expected to become more individualist

as long as they remain poor.” (Hofstede et al. 2010; page 134) People from

poor countries with poor or almost none social policy would tend to have more

children which could help them when they become old. The big family is better

established to take care of individuals in difficulties. Children from such big

families learn the same model from their parents. The values persist.

Impact on Economic Theories Adam Smith presented in his work an idea

of the invisible hand, one of the crucial ideas of market economy. In the perfect

market, agents by trying to maximize their own profit also increase the wealth

of the society, they are guided by an invisible hand of the market.

This strongly individualistic idea originates from Great Britain, country

with high IDV. According to Hofstede economics has been an individualistic

science and most of the main economists have come from individualistic coun-

tries. (based on Hofstede et al. 2010; page 128)

An American economist and scientist Mancur Lloyd Olson (1932-1998)6

researched the collective thinking and theory of groups. Mancur doesn’t agree

with the widely believed fact that individuals with the same interest would

as a group achieve the desired results. “Rational, self-interested individuals

will not act to achieve their common or group interest.” (Olson 1965; page 2)

The individuals in the large group will be not acting to achieve the common

goal even if they prosper from its achievement. They would act in the way to

achieve the goal only if they are forced to, or if they are offered some special

deal. (based on Olson 1965; page 2)

From this situation could be easily observed that Olson had been also inher-

ited by its cultural background. This research could be strongly influenced by

the culture of the “group”. If the members of the group were from collectivist

society the results could be ambiguous or even opposite. According to Hofstede

5Presence of such relations may cause the collinearity of variables of the model, thus
higher attention is paid to collinearity testing in Data Analysis

6Basic information about the author from the article of McGuire 1998
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people from collectivist societies are taught from the early childhood to behave

according to the interest of their families – of the groups.

Third Dimension – Masculinity versus Femininity

Third dimension Masculinity versus Femininity represents the fact that some

societies pursue more equal roles for men and women in the society, they do

care more about the environment and about other people, they try to live both

work- and personal- lives while other societies don’t.

“A society is called masculine when emotional gender roles are clearly dis-

tinct: men are supposed to be assertive, tough, and focused on material success,

whereas women are supposed to be more modest, tender, and concerned with

the quality of life. A society is called feminine when emotional gender roles

overlap: both men and women are supposed to be modest, tender, and con-

cerned with the quality of life.” (Hofstede et al. 2010; page 140)

Masculinity index (MAS) “was based on the country’s factor score in a

factor analysis of the fourteen work goals.” (Hofstede et al. 2010; page 140)

The range of the MAS varies from 0 for the most feminine countries to about

100 for the most masculine countries. The most masculine country is Slovakia

(MAS = 110) the second one is Japan. (based on Hofstede et al. 2010; pages

140-144)

Masculinity in Real Life For most of people socialization is primarily learned

within the family. “Socialization means that both girls and boys learn their

place in society, and once they have learned it, the majority of them want it

that way.” (Hofstede et al. 2010; page 151) The parent-child relationship within

society predetermines the future power distance dimension of the country and

wife-husband relationship predetermines the masculinity versus femininity di-

mension.

There is an influence of MAS score of the country on working life of its

inhabitants, on the occupation they choose and on the industry orientation of

the country. The basic difference could be seen in the motto of people from the

both ends of the MAS score. In masculine societies the basic idea is “people

live in order to work”, in feminine societies “people work in order to live”.

(based on Hofstede et al. 2010; page 170)

Within masculine countries conflict are solved by some kind of fighting
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“Let the best man win.”, within feminine countries they are rather solved by

negotiation and compromises. (based on Hofstede et al. 2010; page 166)

People in masculine societies prefer higher salaries rather than same salaries

but less working hours, people in feminine societies would prefer leisure time.

(based on Hofstede et al. 2010; pages 167-168)

“Based on their cultural characteristics, masculine and feminine countries

excel in different types of industries. Industrially developed masculine cultures

have a competitive advantage in manufacturing, especially in large volume:

doing things efficiently, well, and fast. ... Feminine cultures have a relative

advantage in service industries such as consulting and transportation, in man-

ufacturing according to customer specification, and in handling live matter ...”

(Hofstede et al. 2010; page 169)

“There is an international division of labor in which countries are relatively

more successful in activities that fit their population’s cultural preferences than

in activities that go against these preferences.” (Hofstede et al. 2010; page 169)

For example there is Japan and its high-quality electronics. (based on Hofstede

et al. 2010; page 169)

Within masculine societies performance seems to be the really important.

On the national level economy should continue growing regardless of the envi-

ronment. Within feminine societies welfare is important, people have to help

others and environment should be preserved. (based on Hofstede et al. 2010;

page 180)

All above stated relations from Hofstede’s book indicate that there could

be the significant influence of MAS on the production of the country.7

Historical Development The masculinity and femininity differences among

countries have their roots formed centuries ago. The German sociologist Nor-

bert Elias (1897-1990)8 claimed that “the balance of power between the gen-

ders varies with the development of a society. During the Roman Republic

and early Empire (400 b.c. to 100 a.d.), the influence and rights of patrician

women improved gradually along with the development of the city-state into a

world empire and of the senatorial class from peasant warriors into aristocrats.”

(Hofstede et al. 2010; page 181)

Northern countries with cold climate tend to be more feminine. This could

7Data Analysis does not prove these expectations, MAS is the least significant cultural
dimension (page 38)

8Basic information about the author from the web page of Norbert Elias Foundation
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raise an idea that closer cooperation and relationship between men and women

could improve their lives and the economic growth. (based on Hofstede et al.

2010; page 182) This could better support the continuous life cycle of the

nation.

Influence of Religion There is strong influence of the religion on the develop-

ment of society, and also on its masculine and feminine values. And reversely

there is a strong influence of MAS on development of religion in society. These

two phenomenons could be observed in Christianity. “On average, countries

with a Catholic tradition tend to maintain more masculine values and those

with Protestant traditions more feminine values.” (Hofstede et al. 2010; page

176)

Dutch sociologist Johan Verweij in 1990’s tried to explain secularization in

Christian countries. Despite the fact that actual theories at that time per-

ceived as the main reason the modernization of society, Verweij found stronger

relationship between secularization of the country and the degree of feminin-

ity. Feminine countries had secularized faster than masculine ones. (based on

Hofstede et al. 2010; page 176)

Relation with Characteristics of Countries Masculine cultures mean larger

families in poor countries and smaller families in wealthy countries. (Hofstede

et al. 2010; page 184) Other study exhibited that population increases at most

in countries where women are subordinated to men. (based on Levinson 1977;

page 763)

In wealthier countries lower fertility or smaller families causes an aging pop-

ulation. There is strong negative relation between age and masculinity index,

older people tend to have feminine values. Aging of population in wealthier

countries causes that values of this population are becoming more feminine.

Fourth Dimension – Uncertainty Avoidance

Fourth dimension Uncertainty Avoidance should represent the fact that some

people feel more stressed than other about unpredictable and new situations.

“Countries differ in their tolerance of the ambiguous and the unpredictable.”

(Hofstede et al. 2010; pages 188-189) People feel uncertain about situations they

haven’t experienced yet. To eliminate uncertainties people exploit technology,

law and religion. Technology eliminates uncertainties caused by nature. Rules

and law help people to handle uncertainties caused by other people. Religion
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strongly lower the uncertainty in the eyes of its followers. It usually brings

good future, and another life or heaven after the death. (based on Hofstede

et al. 2010; page 189)

“Uncertainty avoidance can ... be defined as the extent to which the mem-

bers of a culture feel threatened by ambiguous or unknown situations. This

feeling is, among other manifestations, expressed through nervous stress and

in a need for predictability: a need for written and unwritten rules.” (Hofstede

et al. 2010; page 191)

The Uncertainty Avoidance Index (UAI) is based on answers on several

questions about job stress, breaking of company’s rules and the expected length

of employment. (based on Hofstede et al. 2010; page 190, 194) The score is

ranked in the range from “around 0 for the country with the weakest uncertainty

avoidance to around 100 for the strongest.” (Hofstede et al. 2010; page 195)

Uncertainty Avoidance in Real Life Societies with strong uncertainty avoid-

ance usually have more rules and laws that lead and control people; in com-

panies there are more internal regulations. People from these societies usually

feel more comfortable in the structured environment, where the rules have been

set. (based on Hofstede et al. 2010, page 209) This emotional need for rules

could lead to dysfunctional and noneffective behavior.9

While in some countries, such as in Japan, rules have to be perfectly fol-

lowed, in some countries the situation is just opposite, e.g. in the Czech Re-

public. Most of people feel satisfied when they succeed in breaking some –

usually inefficient – rules.10

“In strong uncertainty-avoidance societies, people like to work hard or at

least to be always busy. Life is hurried, and time is money. In weak uncertainty-

9 I would like to demonstrate this fact on the story that happened to my professor in
Japan. During summer holiday at one university in Tokyo there had been taught some
intensive courses. University’s support offices were closed and only one temporary office
served for professors as assistance. One American professor from Business School needed to
copy several materials for his intensive course. He asked assistant in the temporary office
to copy them for him. This assistant went to another building at the other side of the
campus to copy the materials because the professor belonged to different department then
the temporary office was in. There was the rule that materials should be copied only at
corresponding copy machines because all parts have their own budgets. The U.S. professor
was cultural-shocked (even though he had lived in Japan for several years) and came late to
our lecture. This was one of the moments that led me to the idea of this Thesis.

10 This could be easily observed in supermarkets where there are special lines for people
with few things to buy and there are usually some people waiting with many things in the
basket. Or at the doctor’s waiting room when people are knocking even though there is the
“non-nocking sign”. Or the everyday situation when people are crossing the route at the red
lights. These situation are observed in Japan just when you are looking at other foreigners.
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avoidance societies, people are able to work hard if there is a need for it, but

they are not driven by an inner urge toward constant activity. They like to

relax.” (Hofstede et al. 2010, page 210)

The influence of the uncertainty avoidance score on the work could be ob-

served. In countries with high UAI there are detailed job description and more

complex manuals how to deal with unpredictable situations. In strong un-

certainty avoidance countries people believe that specialist at work eliminate

ambiguity, so that there are more specialists in the organizations. In weak

uncertainty avoidance countries there is a belief in common sense. (based on

Hofstede et al. 2010, pages 210-211, 217)

There are a contradictory phenomenons when observing influence of UAI on

innovations. Weak uncertainty avoidance countries are better suited for initial

ideas and basic innovations but people from these countries aren’t really able

to develop these ideas into final products or services. Implementation of these

ideas needs accuracy and punctuality, these characteristics are often found in

strong uncertainty avoidance countries. (based on Hofstede et al. 2010, pages

192,194,212-213)

In countries with high UAI there are usually found xenophobic tendencies,

while in countries with low UAI people are usually positive or at least neutral

toward foreigners. (based on Hofstede et al. 2010, page 231)

Relation with Characteristics of Countries Neither gender nor occupation

showed the dependence on UAI. On the other hand there exists relation between

UAI and average age of investigated IBM employees. In countries with stronger

uncertainty avoidance people stay longer with the company and that’s why they

are older. (based on Hofstede et al. 2010, page 200) The relation should be

therefore considered as the relation between uncertainty avoidance and the

number of years spent with the company (than between uncertainty avoidance

and age).

Fifth Dimension – Long-Term Orientation versus Short-Term Orientation

The fifth dimension Long-Term Orientation versus Short-Term Orientation re-

flects the fact that some people think and focus more on the future, on per-

sistence and on consequences of their actions, while others on today and on

immediate results.
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This dimension originates from Chinese Value Survey. Originally this re-

search detected four dimensions, but three of them are strongly correlated with

Hofstede’s dimensions. The fourth dimension was not related with any of them,

but was strongly correlated with recent economic growth. The Long-Term Ori-

entation not only correlated with current growth but it also partly predicted

future growth.11 (based on Hofstede et al. 2010, page 236)

The Long-Term Orientation Index (LTO) varies from about 0 for ST ori-

ented countries to about 100 for the most LT oriented countries.

“Long-term orientation stands for the fostering of virtues oriented toward

future rewards – in particular, perseverance and thrift. Its opposite pole, short-

term orientation, stands for the fostering of virtues related to the past and

present – in particular, respect for tradition, preservation of “face,” and fulfill-

ing social obligations.” (Hofstede et al. 2010, page 239)

In LT oriented countries people are able to wait for the reward of their

actions for longer time, while in ST oriented countries people expect the rewards

to come in short time period. Children in all cultures represent the short-term

oriented individuals.

Long-term orientation is strongly connected with teaching of Confucius. LT

orientation dimension is a combination of several values. Some of these values

seem similar to elements of the teaching of Confucius. These are persistence,

thrift, ordering relationships by status and observing this order and having a

sense of shame. These four basic values of the dimension could be found in

one of Confucius’s principle of teaching.12 (based on Hofstede et al. 2010, page

237-238)

Long-Term Orientation in Real Life LT oriented cultures are those who

focus more about future and also about distant future. People from these

countries are able and are prepared to wait longer until their needs are satisfied,

they are able to work hard for long time period without seeing that much

progress in fulfillment of their long-term goals. According to Norbert Elias self-

control and the development of long-term view on people’s life is an important

part of civilization process. People from LT oriented cultures are patient and

persistent in their goals, which makes them good entrepreneurs. Thrift is also

11Similar findings arises from the data analysis
12Virtue with regard to one’s tasks in life consists of trying to acquire skills and education,

working hard, not spending more than necessary, being patient, and persevering.
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one of their characteristics, which helps them to save some money that could be

reinvested in their businesses. (based on Hofstede et al. 2010, pages 242-243)

In long-term oriented societies companies focus on longer horizon. There is

stress putted into the strategic planning within next ten years and even longer.

While in short-term oriented societies companies stress about this year and the

next year’s profits. The main work values respected in LT oriented countries

are honesty, adaptability, self-discipline, learning and accountability, while in

ST oriented countries main work values are rights, freedom, thinking for oneself

and achievement. (based on Hofstede et al. 2010, pages 244, 251)

Relation with Characteristics of Countries Long-term orientation is corre-

lated with economic growth. There is a relation of ST and LT orientation on

poor countries. LT oriented poor countries have quite fast economic growth,

while ST oriented poor countries have slow or even non economic growth.13

(based on Hofstede et al. 2010; pages 262-275)

Countries and societies that have problematic economic development are

usually short-term oriented, e.g. African countries and Australian aborigines.

In Africa the problem seems to be even worth, because institutions that are

helping Africa, such as the International Monetary fund, are solving problems

in short-term horizon. (based on Hofstede et al. 2010; page 274) People from

ST oriented societies don’t have much thrift, their overspending seems to be

the core of new economic crisis. (based on Hofstede et al. 2010; page 265)

There was also found a correlation between LT orientation and between eco-

nomic growth in rich countries, this correlation was negative. This fact wasn’t

studied or covered further in Hofstede’s book. This negative correlation was

found while measuring thirty wealthy countries from whole world comparing

1995 and 2005 per capita GNI. (based on Hofstede et al. 2010; pages 265, 501)

13In 1970’s one of the key world’s issues to solve was an economic development and elim-
ination of poverty. Some countries were very successful and during 1970 and 2000 they
moved from “rags to riches”. Five Dragons – Taiwan, Hong Kong, South Korea, Singapore
and Japan – were made the biggest progress. Taiwan raised its per capita GNI (in USD)
by thirty-six times and Japan by eighteen times. This success had not been predicted and
wasn’t even sufficiently explained by economists. “Economic success of the countries of East
Asia could be attributed to Confucian values, common cultural roots going back far into
history.” (Hofstede et al. 2010; page 263, based on results from Kahn & Institute 1979) This
idea was proved by Chinese Value Survey. Economic growth was significantly correlated with
LT Orientation dimension during that thirty years (1970-2000). (based on Hofstede et al.
2010; pages 262-263)
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Sixth Dimension – Indulgence Versus Restraint

The sixth dimension Indulgence Versus Restraint should cover how happy and

free people feel or how restrained they feel in certain country. The dimension

will not be tested in the model, but as it is the sixth Hofstede’s dimension it is

briefly described in these part. The explanation of not using the dimension in

the model is stated.

“Indulgence stands for a tendency to allow relatively free gratification of

basic and natural human desires related to enjoying life and having fun. Its

opposite pole, restraint, reflects a conviction that such gratification needs to

be curbed and regulated by strict social norms.” (Hofstede et al. 2010; page

281) Hofstede states that there is high stability in this feeling of people from

certain country over decades. The countries with the highest score are usually

not wealthy countries, e.g. Nigeria and Ghana from Africa, Mexico a Colombia

from Latin America. (based on Hofstede et al. 2010; page 278)

The dimension will not be used in the model because of the following rea-

sons. Firstly the score results are based on only one survey and haven’t been

supported by other studies yet. Hofstede describes that this dimension is in

infancy. The dimension is almost never recognized by ”public” as one of the di-

mensions, usually there are five Hofstede’s dimensions mentioned. Secondly it

doesn’t seem to me that it could make that much difference for the production

of people whether they feel “happy and free” or “unhappy and restraint”. Peo-

ple usually feel restraint in their jobs, they have to follow the internal rules and

the law. Thirdly the basic idea why this dimension should influence the work

and production seems to be ”whether people feel restraint or free to express

themselves”. The similar context has the Power distance dimension. Power

distance cover whether people feel free to discuss their problems and ideas with

the job authorities, so whether they feel restraint by authorities or not. 14

Relationship between Dimensions

There are some relation tendencies between some of dimensions. These ten-

dencies could be expected to occur in analyzed data. The necessary tests will

be executed.

14By stating this reasoning I have nor interest nor desire to debase the dimension. Rea-
soning should captures the facts why it is not optimal for to use this sixth dimension as one
of the variables of the model.
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Individualism vs Power Distance These “two dimensions tend to be nega-

tively correlated”. (Hofstede et al. 2010; page 102) Countries where the power

distances are large tend to be collectivist and countries where the power dis-

tances are small tend to be individualistic15.(based on Hofstede et al. 2010;

pages 102-103)

Masculinity vs Uncertainty Avoidance Combination of weak uncertainty

avoidance and high masculinity index is strongly correlated with the need for

achievement. The need for achievement is one out of three types of motives

– achievement, affiliation (associating with others) and power – defined in the

book The Achieving Society by an American psychological theorist David Mc-

Clelland (1917-1998).16 McClelland measured the strength of motives in in-

dividual countries by analyzing the children stories. His hypothesis that “the

need for achievement in children’s stories would predict a country’s rate of eco-

nomic development at the time when these children grew up” wasn’t proved.

Later Hofstede used his research and found the correlation between UAI, MAS

and the need for achievement. (based on Hofstede et al. 2010; page 213-215

and the results of McClelland 1976)

3.2.4 Cons Hofstede

In this part some arguments ”contra” Hofstede’s dimensions theory and espe-

cially against some difficulties in elaboration of scoring are stated.

There are 76 units examined (for PDI,IDV,MAS,UAI). In most cases these

are individual countries. In three cases there are groups of countries Arabic-

speaking countries, West African and East African countries. In three cases

there is one country divided in two units, Belgium – Flemish (Dutch speak-

ing) and Walloon (French speaking), Switzerland French speaking and German

speaking and China – Hong Kong and the rest of China. (countries are listed

in Hofstede et al. 2010 on page 36)

As the first issue could be seen the fact that the score and especially the

final rank is done relatively. Each country (resp. unit, described in previous

paragraph) has the same value – one point. There are countries such as China

with 1.343,2 million inhabitants or India with 1.205,1 million inhabitants with

15More about power distance in First Dimension – Power Distance on the page 18 and
about individualism in Second Dimension – Individualism versus Collectivism on the page
19)

16Basic information about the author from the article Winter 2000
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one point value and there are also units such as Belgium Walloon with the

population of 3,2 million17 and even Luxembourg with the population of 0,5

million with the same – one ”position” – value. China has 2.600 times more

inhabitants than Luxembourg, but the same ”value” in Hofstede’s scoring. The

division of dimension between all people over the word is not is not respected

in this way.18

The second issue is that there are some important data missing, countries

from Africa – such as Democratic Republic of the Congo which has 73,6 million

inhabitants, and from Asia – such as Burma (Republic of the Union of Myan-

mar) with almost 54,6 million inhabitants.19 This issue is caused by the fact

that the data are originally gained from IBM company branches. Despite all

of that Hofstede is improving and widening his data over years.

The third issue which I see as the biggest problem. The problem is that all

the scores of dimensions have been computed according to answers of people

from that culture. Inhabitants of one country were responding about their feel-

ings and perceptions about themselves, this could have produced a distortion.

If 170 cm’s tall boy lives in the Czech Republic, he would say that he is shorter

than average but if he lives in Japan he would say the opposite. The same

situation would arise with the dimensions. Lets imagine a person living in a

country where it is normal to listen and respect your bosses orders. His boss

once a month consult something with him. He probably feels that his boss con-

sult often with him, because it is more often than average. But if he is living

in a country where it is normal to consult the decisions with the subordinates

(say every week) and he is asked only once a month, he would answer that his

boss consult with him seldom. The problem is that on the question of “how

often does your boss consult with you?”, the possible answer wasn’t “twice a

week”, but “often”.

Despite this argumentation the cultural dimensions are further examined

in this Thesis.

17Basic information about Walloon from the web page www.everyculture.com
18Population of China, India and Luxembourg July 2011 estimates from The World Fact-

book published on the CIA web page
19Population of the Democratic Republic of the Congo and Burma July 2012 estimates

from The World Factbook published on the CIA web page.
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3.2.5 Language

Similar languages or language families are connected with similar features of

countries. An American linguist and engineer Benjamin Lee Whorf (1897-

1941)20 is widely known for his principle that the language strongly determines

the way we are thinking.

“We are thus introduced to a new principle of relativity, which holds that

all observers are not led by the same physical evidence to the same picture of

the universe, unless their linguistic backgrounds are similar, or can in some way

be calibrated.” (Whorf & Carroll 1956; page 214) According to this principle

people with different language background could not be able to understand the

situation in the same way.

Hofstede also acknowledges and using the research proves that language

is important. Countries with the same languages or language families scored

at similar levels in Power Distance dimension and in Uncertainty Avoidance

dimension. “European countries in which the native language is Romance

(French, Italian, Portuguese, Romanian, Spanish) scored medium to high on

the power distance scale. European countries in which the native language is

Germanic (Danish, Dutch, English, German, Norwegian, Swedish) scored low.”

(Hofstede et al. 2010; page 82)

“On uncertainty avoidance we again find the countries with a Romance

language together. These heirs of the Roman Empire all score on the strong

uncertainty-avoidance side. The Chinese-speaking countries Taiwan, Hong

Kong, and Singapore score low on uncertainty avoidance, as do countries with

important minorities of Chinese origin: Thailand, Indonesia, the Philippines,

and Malaysia.” (Hofstede et al. 2010; page 232)

Different Understanding

Honesty and Truth In many cases there are different understandings, in dif-

ferent languages, of the same word. The world could be easily translated, but

there could be many interpretations. Let the word ”truth” served as an exam-

ple. Germans see truth as the absolute and honest truth with no exceptions,

while Chinese say that there is nothing as absolute truth. (based on Lewis

2005; page 5)

Japanese people are ”famous” for their interpretation of honesty. Japanese

aren’t honest in the Czech, and Euro-American, point of view. There are two

20Basic information about the author from the web page Encyclopedia of World Biography
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terms honne and tatemae that could approach the term honesty in Japanese

language. Honne as a private stance versus tatemae as a public stance (based

on Davies & Ikeno 2002; page 115). Very clear description is that tatemae

means “official, public, socially required reality” and honne means “informal,

personal reality in disregard of social parameters” (BBC web page) In some

dictionaries there could be found a view of non-Japanese where the honne is

described as “true feelings” but tatemae with negative emotions as “facade to

disguise true feelings” (Japanese Online Dictionary).

The Japanese people doesn’t perceive that as any kind of lie, fraud or even

hiding the true. They see that as kind of social behavior standards. These

are expected manners that every socially literate person should know.21 The

situation could become complicated when dealing with non Japanese.

Sub-Language Man and woman speak different languages even if both speak

English. Whorf uses example of English and Zulu (mostly spoken in South

Africa) in his book to show how differences in vocabulary arise. He describe

situation where his friend who speaks Zulu could describe green with 39 one

word terms, while Whorf still replies with one – green. This situation arises

because there were no milestones on their long tracks through savannah grass-

land so they had to be able to differentiate between areas through different

terms for green. (based on Whorf & Carroll 1956; page 9)

This story present not only the development of language and its dependence

on the environment, but also the fact that within one language there are more

”sub-languages”. Men and women languages are also different. Women are

usually able to express many more colors than just green – e.g. teal, khaki

and pea. This shows that the language is more developed according to areas

of interest, where needed a deeper differentiation there exist wider vocabulary.

Men and women are different in their areas of interest and thus the language

they use different.

Business Language Misunderstanding could be found even in more struc-

tured situations. In today’s globalized world in the field such as business are

21As an example could be chosen the situation from the Davies and Ikeno “When a person
is visiting someone’s house in Japan and it becomes time for supper, people will often say,
’Won’t you dine with us?’ But this is not really an invitation; rather it is a subtle hint that
it is time to go home. To those from other countries this may sound confusing, but for the
Japanese it is a natural way to interact socially. So the correct response to, ’Won’t you dine
with us?’ is ’Thank you very much, but I am not hungry.”’ (Davies & Ikeno 2002; page 116)
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some blur situations. “To a Swiss, Scandinavian, American or Brit, a contract

is a formal document that has been signed and should be adhered to. Sig-

natures give it a sense of finality. But a Japanese businessperson regards a

contract as a starting document to be rewritten and modified as circumstances

require.” (Lewis 2005; page 5)

Summary of Language Influence

The language determines thinking and acting of people. The language is what

influences the culture and culture is what influences the language.

The main aim of Thesis is to study potential effect of culture. Language as a

variable doesn’t fit the model conception, thus particular language or language

families aren’t included in the model (but it could be seen as the interest of

potential further research).



Chapter 4

Data Analysis

The objective of the data analysis is to show the potential effect of culture of

different countries on their production. In the first part of the chapter the data

used to test the null hypothesis are specified. Second part is dedicated to the

framework of the model (page 36). In the third part the regression results are

described (page 38). In the fourth part the required assumptions are tested

(page 44). The final part summarizes the main conclusions of data analysis

(page 46).

The null hypothesis of testing is that there is no effect of the cultural di-

mensions on the production. This hypothesis is desired to be rejected.

� H0: no effect of cultural dimensions on production

� H1: there is an effect of cultural dimensions on production

4.1 Data

The data set consists of the score of five Hofstede’s cultural dimensions, GDP

per capita PPP (in current international dollar) and derived data and popula-

tion growth.

All variables are expressed as numbers. Five cultural dimensions contain

numbers varying from around 0 to around 100 (specifically, from 5 to 112).

GDP per capita PPP is observed in period 1980-2010, and is expressed in

current international dollars. From GDP per capita PPP is derived the Average

GDP per capita PPP growth (expressed by number, e.g. growth of 4% is

expressed by 0.04) and original Ranking of countries according to GDP per
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capita PPP (expressed by natural numbers, from 1 to 63). The Change in

population is observed in period 1980-2010 (also expressed as number).

All variables are described in detail in the appendix, all the used data are

included there (see Data Set on page I).

The final set of countries was chosen according to availability of the respec-

tive data for individual countries. The key issue was to find complete data of

GDP per capita PPP during desired period (of about 30 years) for individual

countries and to match such set of countries with those that have complete

scoring of Hofstede’s dimensions. Especially for formerly communist East Eu-

ropean countries there weren’t available GDP data. The Hofstede’s first four

dimensions are available for different set of countries that is the last LTO di-

mension. At the end the suitable countries were chosen and the issue was solved

(all specific cases are described within the notes in Appendix A).

The final set of 63 countries consists of 21 countries from Europe, 16 from

Asia, 9 from South America, 8 from Africa, 7 from North America and 2 from

Oceania. The data set though contains at least 2 countries from each continent.

The lack of data from Oceania is caused by the incompleteness of Hofstede’s

dimensions.

All the relevant data and their specifications are included in the Appendix

Data Set on the page I.

4.2 Model Framework

The econometric model that is used to demonstrate the potential influence of

cultural dimensions and other variables is the linear regression model. Regres-

sion model was chosen as the basic instrument to show the interdependence of

variables.

As the method to estimate the unknown parameters of dependent variables

is used the Ordinary Least Squares method.

The software used for regression analysis is Gretl, all relevant Gretl outputs

are included at enclosed CD.

Model Specification The regression equation used is following:

Yi = β0+β1X1i+β2X2i+β3X3i+β4X4i+β5X5i+β6X6i+β7X7i+εi i = (1, ...n)

(4.1)
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For better illustration the abbreviations of variables are stated in the fol-

lowing regression equation:

AvG = β0+β1PDI+β2IDV+β3MAS+β4UAI+β5LTO+β6Rank+β7PopCh+ε

(4.2)

There are four models which vary in the number of independent variables

used. Main idea of Thesis is to study possible influence of culture on production,

hence all models include five Hofstede’s dimensions. Based on the findings of

production theory the influence of expressions of capital and labor was tested

within models.

Variables

Y dependent variable: Average growth of GDP per capita PPP (in current

international dollars) over time period

It represents the production of the particular state. It corresponds to the

concept of output of production function.

β0 constant (to be estimated)

It is logically implemented in the model, because country with zero inde-

pendent variables could still grow in GDP.

β1 − β7 coefficients of independent variables (to be estimated)

X1 independent variable: Power Distance Index

X2 independent variable: Individualism Index

X3 independent variable: Masculinity Index

X4 independent variable: Uncertainty Avoidance Index

X5 independent variable: Long-Term Orientation Index

X6 independent variable: GDP per Capita PPP (in current international dol-

lars) Ranking of the country in the beginning of time period

It corresponds to the concept of capital input into production function.

X7 independent variable: Change of Population of the country over time period

(population growth)

It corresponds to the concept of labor input into production function.
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ε error term

i sequence number of country

n total number of countries, n=63

4.3 Regression Results

Table 4.1: Regression Results (1980-2010 Data Set)

Ind. Variables Coef. Model 1 Model 2 Model 3 Model 4

0 Const β0 0,07056500 0,04144610 0,08616850 0,06103910
[t-value] [5,567]*** [4,339]*** [7,442]*** [6,368]***

1 PDI β1 -0,00012551 -0,00020373 -0,00005252 -0,00012759
[t-value] [-1,083] [-2,234]** [-0,514] [-1,439]

2 IDV β2 -0,00024363 -0,00001019 -0,00035725 -0,00015858
[t-value] [-2,265]** [-0,119] [-3,682]*** [-1,908]*

3 MAS β3 -0,00009690 -0,00010202 -0,00004565 -0,00006188
[t-value] [-0,889] [-1,252] [-0,478] [-0,741]

4 UAI β4 -0,00021706 -0,00013545 -0,00031217 -0,00022922
[t-value] [-2,516]** [-1,728]* [-3,999]*** [-2,939]***

5 LTO β5 0,00039764 0,00043451 0,00031539 0,00036243
[t-value] [4,504]*** [4,637]*** [3,992]*** [3,991]***

6 RankGDP 1980 β6 ––– 0,00053380 ––– 0,00039102
[t-value] – [3,145]*** – [3,319]***

7 4Pop1980 2010 β7 ––– ––– -0,01457420 -0,01102540
[t-value] – – [-4,402]*** [-3,253]***

Tests
R-squared 0,330616 0,492386 0,502689 0,579289
Adj. R-squared 0,271898 0,437999 0,449405 0,525744
Akaike criterion -347,9776 -363,4057 -364,6975 -373,2355
Schwarz crit. -335,1188 -348,4038 -349,6955 -356,0905
Assumptions Norm. viol. Homosc. viol. OK OK

* Significant at 10% level

** Significant at 5% level

*** Significant at 1% level

There are four models tested. According to comparison of models, Model 4

was identified as the best model and its variables are interpreted in detail. All

crucial results are summarized in Model Conclusions on the page 46 .

Model 1 is estimating dependent variable by five dimensions and by a con-

stant. Model 2 contains one extra explanatory variable than Model 1 Ranking
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GDP per Capita PPP (from the year 1980). Model 3 contains one extra ex-

planatory variable than Model 1 Change of Population (between 1980 and

2010). Model 4 contains all seven the above stated explanatory variables.

The reasoning of indicating the best model are described in following para-

graphs. The influences of explanatory variables on the dependent variable are

described in part 4.3 on the page 40.

All four models are tested on underlying assumptions on the page 44.

Comparison of Models

Model 1 The five independent variables model exhibit R2 of 0,33 indicating

that 33% of the variance of dependent variable is explained by the independent

variables. The coefficient of determination (R2 and adjusted R2) don’t indicate

the perfect fit, but the proportion of about 1/3 of variance of Y explained by

explanatory variables is not negligible.

According to Schwarz criterion and also Akaike criterion the Model 1 is the

worst of all four models.

Model 2 Model with an extra explanatory variable GDP Ranking (6 explana-

tory variables) exhibits R2 of 0,49 indicating that almost 1/2 of variance of Y

is explained by the model. The adjusted R2 which penalizes the extra variables

used is little lower.

Swarz criterion and also Akaike criterion indicate significant improvement

compared with Model 1.

Model 3 Model with an extra explanatory variable Change in Population (6

explanatory variables) exhibits R2 and adjusted R2 similar to Model 2 indicat-

ing that 1/2 of variance of Y is explained by the model.

Swarz criterion and also Akaike criterion indicate significant improvement

compared with Model 1, and little improvement compared with Model 2. Popu-

lation growth together with cultural dimensions explain the change in GDP p.c.

PPP better than the original GDP ranking together with cultural dimensions.

Model 4 Model 4 is the best model and its results will be further interpreted.

The results of this model will be used to test the possible rejection of the

fundamental null hypothesis (H0 is specified on the page 35).
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Model with seven explanatory variables exhibits R2 of 0,58 and adjusted R2

0,53 both indicating that more than half of the variance of Y is estimated by

the model. This implies the satisfactory level of goodness of the fit.

Swarz criterion and also Akaike criterion indicate large improvement com-

pared with Model 1, and significant improvement compared with Model 2 and

Model 3. All seven variables together – 5 cultural dimensions, GDP p.c. PPP

Ranking and Change in Population – estimate the real change in GDP per cap.

PPP at best, this corresponds with the production function concept.

Variables – Interpretation of Results

Constant The constant captures the fact of the natural growth of GDP p.c.

PPP. The constant coefficient exhibit level of significance at 1% level. The

coefficient value is 0,06103910 identifying that there is a natural positive growth

of GDP p.c. PPP. If all variables exhibit null values, there would be still 6%

growth of GDP per capita PPP. Under the constant there is a hidden influence

of outside-model factors.

The constant coefficient is significant at 1% level in all four models. The

value of coefficient ranges from 0,04 to 0,09 indicating that this “natural growth”

fluctuates around 6-7%.

Power Distance Index The power distance index exhibit negative influence

on the GDP p.c. PPP growth but without sufficient level of significance. The

p-value of 0,156 is not high exhibiting the “16% level of significance”. It is not

sufficient but the results could not be probably found in random data. Despite

the fact of non sufficient level of significance the negative effect of PDI score

on GDP p.c. PPP growth could be observed. High PDI exhibiting in reality as

the high dependence of subordinates on bosses’ decisions negatively influences

the GDP p.c. PPP growth. The closer cooperation between vertical levels and

consultation of problems could lead to higher efficiency in production resulting

in higher production. The value of the coefficient is -0,00012759 meaning that

1 point shift of PDI score of the country toward small power distance country

would increase the Average Growth of GDP per Capita PPP of about 0,013

percentage points (pp).

PDI is not significant in most of the models, except for Model 2. In all

models the coefficient is negative.
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Individualism Index The individualism index exhibit negative influence on

the GDP p.c. PPP growth. The p-value of 0,062 is exhibiting the 10% level of

significance. The coefficient value identifies negative influence of IDV on growth

of GDP p.c. PPP. High individualism index which represents the societies with

individualistic tendencies where people do care more about themselves and their

closest families and they defend their own interest lead to smaller growth in

GDP p.c. PPP. The increase of collectivist values in society, such as acting

towards interests of group, would lead to higher GDP p.c. PPP growth. The

value of the coefficient is -0,000158581 meaning that 1 point shift of IDV score

of the country toward collectivist country would increase the Average Growth

of GDP per Capita PPP of about 0,016 pp.

The significant level of IDV varies across models a lot, the strongest level

of significance is observed in Model 3. In all models the coefficient is negative.

Masculinity Index The masculinity index is not significant, but the predicted

influence on GDP p.c. PPP is negative. The p-value of 0,462 is exhibiting really

weak significance. The coefficient value identifies negative influence of MAS on

growth of GDP p.c. PPP, but as the p-value is so high the information value

is really low.

The p-value of MAS is high in all models, so the significance at 10% level

is not present in any of them. The lowest p-value of MAS is present in Model

2. In all models the coefficient is negative.

If the MAS variable is excluded from the model, modified model exhibits

slightly better Swarz and Akaike criteria, also the adjusted R2 is slightly better.

Despite these findings the MAS variable is left in the model to complete the

Hofstede’s variables. The aim of this Thesis is to show if there is any influence

of the cultural variables so keeping the variable in the model does not contradict

that.

Uncertainty Avoidance Index The uncertainty avoidance index exhibit neg-

ative influence on the GDP p.c. PPP growth. The p-value of 0,005 is exhibiting

the 1% level of significance. The coefficient value identifies negative influence of

UAI on growth of GDP p.c. PPP. High uncertainty avoidance index represents

situation when people feel threatened by ambiguous or unknown conditions,

this leads to smaller GDP p.c. PPP growth. The decrease of such feelings

could cause higher willingness of people to accept some risks, people could

start up businesses etc.
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The value of the coefficient is 0,000229224 meaning that 1 point shift of UAI

score of the country toward less uncertainty avoiding country would increase

the Average Growth of GDP p.c. PPP of about 0,023 pp.

The significant level of UAI varies across models from 10% level to 1% level.

In all models the coefficient is negative.

Long-Term Orientation Index The long-term orientation index exhibit sig-

nificant positive influence on the GDP p.c. PPP growth. The p-value of 0,004

is exhibiting the 1% level of significance. The coefficient value identifies posi-

tive influence of LTO on growth of GDP p.c. PPP. LTO is though the only one

of Hofstede’s cultural dimension that has positive influence. High long-term

orientation index represents countries where people are able to wait for the

reward of their actions for longer time, this leads to higher GDP p.c. PPP

growth.

Relation between LTO and development of countries was identified by Hof-

stede’s team. Poor countries which are LT oriented improved their situation

over years more than those who are ST oriented. Long-term oriented people

build their property over years and even over generations, they are able to

postpone consumption of some goods when necessary. The value of the coef-

ficient is 0,00036243 meaning that 1 point shift of LTO score of the country

toward more long-term oriented country would increase the Average Growth of

GDP per Capita PPP of about 0,036 pp. LTO variable exhibits the strongest

influence on growth of GGDP p.c. PPP of all dimensions.

The level of significance of LTO stays for all models at 1% level. Coefficient

of LTO in all models is positive.

GDP per Capita PPP Ranking The GDP per Capita PPP Ranking exhibits

positive influence on the GDP p.c. PPP growth – originally poorer countries

exhibit higher increase of GDP p.c. PPP. The p-value of 0,002 is exhibiting

the 1% level of significance. The coefficient value identifies positive influence of

GDP p.c. PPP Ranking on growth of GDP p.c. PPP. GDP p.c. PPP Ranking

variable is structured in the way that the best performing countries have the

best ranking i.e. the lowest values. Higher GDP p.c. PPP Ranking value

represent poorer (lower GDP per capita PPP country) countries, where the

expectations about increase and the possibility of increase of GDP p.c. PPP

are high. The value of the coefficient is 0,00039102 meaning that 1 position

higher original ranking of country (which exhibit poorer countries according to
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others) would increase the Average Growth of GDP per Capita PPP of about

0,039 pp.

Change of Population The Change of Population exhibits negative influence

on the GDP per Capita PPP Growth.

The p-value of 0,002 is exhibiting the 1% level of significance. The coefficient

value identifies negative influence of population growth on growth of GDP per

Capita PPP. High population growth means higher labor factor. If the capital

(factor) doesn’t increase as much as well as labor (capital), the production per

capita probably decreases. This probably mostly occurs in poor countries with

high birthrate. The value of the coefficient is -0,01102540 meaning that 1%

point increase (value 0,01) of population cause the decrease of the GDP per

capita PPP of about 0,011% (value 0,00011).

The level of significance of Change of Population stays for both models

(M3, M4) at 1% level. Coefficient of Change of Population is negative in both

models.

Estimated Model

The coefficient variables are integrated into Model 4. The insignificant variables

are marked by square brackets. The estimated regression is following:

AvG estimated = (+0, 061039) + [(−0, 000128)PDI]

+ (−0, 000159)IDV + [(−0, 000062)MAS]

+ (−0, 000229)UAI + (+0, 000362)LTO

+ (+0, 000391)Rank + (−0, 0011025)PopCh

Further Analysis – Different Time Periods

Further analysis of data was executed. The complex data for 31 years were

divided into three sets according to decades, all required values of variables

were computed. Model 4 was applied to test these data.

In the period 1980-1990 (more precisely 1980-1989) two cultural dimensions

exhibit sufficient level of significance. Positive influence of LTO and negative

influence of UAI on the GDP per Capita PPP Growth are present. GDP p.c.

PPP Ranking exhibits positive influence and Change in Population negative

influence, both variables are significant. All significant variables from 1980-
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1990 exhibit the same influence as these variables exhibit in 1980-2010 data

set.

In the period 1990-2000 (more precisely 1990-1999) two cultural dimension

exhibit sufficient level of significance. LTO positive influence and PDI negative

influence are present. GDP p.c. PPP Ranking and Change in Population aren’t

significant. All significant variables from 1990-2000 exhibit the same influence

as these variables exhibit in 1980-2010 data set.

In the period 2000-2010 (the period lasts 11 years) two cultural dimensions

exhibit sufficient level of significance. IDV negative influence and UAI negative

influence are present. GDP p.c. PPP Ranking exhibits positive influence and

Change in Population negative influence, both variables are significant. All sig-

nificant variables from 2000-2010 exhibit the same influence as these variables

exhibit in 1980-2010 data set.

Across all the data tested the highest level of significance from cultural

dimensions exhibit LTO and UAI estimates.

Differences in influence of dimensions could be caused by changing impor-

tance of other out-of-model factors during decades, e.g. natural resources,

trends in industries, political situation. The solution could be seen in aggre-

gating data over longer period, which was done originally, the influence of these

out-of-model factor is then averaged and mitigated.

4.4 Testing Assumptions

There are four assumptions imposed on the cross-sectional data that could be

used in linear regression model.

All four models were tested for following assumptions:

1. Homoscedasticity

2. Normality of Residuals

3. Linearity of Model

4. No Collinearity of Variables

Autocorrelation wasn’t tested, because the data are cross-sectional.

Model 1 The assumption of normality of residuals is violated, other assump-

tions are fulfilled.
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(ad 1) The White’s test doesn’t reject (p-value=0,530) the null hypothesis

of the heteroscedasticity being not present. (ad 2) The test for normality

of residuals (p-value <0,001) rejects the hypothesis of residuals being nor-

mally distributed. (ad 3) Both tests on non-linearity of models don’t reject

the hypothesis of linear relationship (squares at p-value=0,297 and logs at p-

value=0,332). (ad 4) None of the variables exhibit the collinearity problem

(values should be <10, reported values <3).

(ad 2)

When executing the normal probability plot of the residuals, the kurtosis

could be observed. As the reason could be considered the non-normal dis-

tribution of two variables, IDV (X2) and LTO (X5). This non-normality in

distribution of two variables is probably caused by the selected set of coun-

tries. The possible solution would be to include more observations. As far as

I included all possible data, the issue of non-normal distribution of residuals

persists.

Model 2 The assumption of homoscedasticity is violated, the robust standard

errors are used as correction. Other assumptions are fulfilled.

(ad 1) The White’s test rejects (p-value=0,094) the null hypothesis at 10%

level of the heteroscedasticity being not present. (ad 2) The test for normal-

ity of residuals (p-value=0,287) can’t reject the hypothesis of residuals being

normally distributed. (ad 3) Both tests on non-linearity of models don’t re-

ject the hypothesis of linear relationship (squares at p-value=0,290 and logs at

p-value=0,315). (ad 4) None of the variables exhibit the collinearity problem

(values should be <10, reported values <3).

Model 3 All assumptions are fulfilled, homoscedasticity and linearity assump-

tions exhibit boundary values.

(ad 1) The White’s test doesn’t reject (p-value=0,118) the null hypothesis

of the heteroscedasticity being not present. (ad 2) The test for normality of

residuals (p-value=0,420) can’t reject the hypothesis of residuals being nor-

mally distributed. (ad 3) Both tests on non-linearity of models don’t reject

the hypothesis of linear relationship (squares at p-value=0,110 and logs at p-

value=0,398). (ad 4) None of the variables exhibit the collinearity problem

(values should be <10, reported values <3).
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Model 4 All assumptions are fulfilled, but the homoscedasticity assumptions

exhibit partial violation. The robust standard errors are used.

(ad 1) The White’s test doesn’t reject (p-value=0,176) the null hypothesis

of the heteroscedasticity being not present. And the Breusch-Pagan test even

rejects (p-value=0,052) the null hypothesis at 10% level of the heteroscedastic-

ity being not present. (ad 2) The test for normality of residuals (p-value=0,492)

can’t reject the hypothesis of residuals being normally distributed. (ad 3) Both

tests on non-linearity of models don’t reject the hypothesis of linear relation-

ship (squares at p-value=0,401 and logs at p-value=0,764). (ad 4) None of

the variables exhibit the collinearity problem (values should be <10, reported

values <4).

4.5 Conclusions of Data Analysis

Model demonstrates significant influence of cultural variables on dependent

variable, thus the null hypothesis of no effect of cultural dimensions on produc-

tion could be rejected.

The best model for testing the potential influence of culture on production

corresponds with the production function concept. Except for five cultural

variables there are variables that represent labor and capital.

Strong level of significance (1%) of constant indicates that there is the

“natural” growth of GDP per capita PPP (in the values of about 6% per year

within 1980-2010). The real value of production of average person in average

country naturally growth in time.

The Individualism Index exhibits negative influence on GDP p.c. PPP

growth on sufficient level of significance. Collectivist values in society lead to

higher GDP p.c. PPP growth with sufficient level of significance.

Masculinity Index which was expected to exhibit strong influence, according

to Hofstede’s findings, reaches the worst level of significance.

Uncertainty Avoidance Index exhibits negative effect on GDP p.c. PPP

growth at sufficient level of significance, this was observed also in sub-periods.

Decrease in desire to avoid uncertainties (e.g. people have less fear to start up

businesses) influences positively GDP p.c. PPP growth.

Long-Term orientation positively influences GDP p.c. PPP growth at strong

(1%) level of significance. LTO from cultural dimensions has the biggest abso-



4. Data Analysis 47

lute effect on the dependent variable. Raise in the long-term orientation index

of 1 point, increase the GDP per capita PPP growth of about 0,036 pp.

GDP per Capita PPP Ranking matches the capital concept in PF theory.

It exhibits positive influence at strong (1%) level of significance, meaning that

originally poorer countries increased their GDP per capita PPP more than the

rich ones. Change in Population matches the labor concept in PF theory. It

exhibits negative influence at strong (1%) level of significance, meaning that

countries with highest population growth don’t reach that high increase in GDP

p.c. PPP as the countries with smaller population growth. Increasing number

of human capital doesn’t lead to increase in per capita production, production

does not growth as fast as population (could be caused by lack of increase of

other production inputs).



Chapter 5

Conclusion

The effect of culture on human capital should not be overlooked. The expec-

tations of influence of culture on production didn’t turn out to be false. Model

demonstrates significant influence of cultural dimensions on production growth,

thus the null hypothesis of no effect of cultural dimensions on production could

be rejected.

In the first part of the Thesis the main types of production functions were de-

scribed aiming to specify the factors that influence production output at most.

Factors that were comprehended in most of production functions were labor

and capital. These two factors were used as the input for further investigation.

In the second part the important factors that specify the human capital are

described, the special attention is paid to culture. The effect of culture on

people is explained using five cultural dimensions (concept of dimensions from

Hofstede et al. 2010). Each of dimensions takes effect in everyday life. It

influences family structure, education, health and health care, relations between

men and women, development of religion, choice of occupation, international

business, industry specialization of country and many more.

In the third part the test of potential effect of cultural dimensions on production

growth was executed. There was the significant effect of Individualism, Un-

certainty Avoidance and for Long-Term Orientation dimensions. The biggest

affect exhibits UAI and LTO. Decrease in desire to avoid uncertainties influ-

ences positively GDP per capita PPP growth. From five cultural dimensions,

LTO has the biggest absolute effect on GDP per capita PPP growth. Raise in

the long term orientation index of 1 point, increase the GDP per capita PPP

growth of about 0,036 pp.
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This Thesis offers substantial and interesting input for further analysis. The

author sees the suitable “follow-up” of this Thesis in following steps. Firstly

searching and testing other factors that influence human capital to form com-

plex set of factors that influences productivity of human capital. Secondly

estimating the relation between these variables – if they interact together to-

wards higher production and productivity or not. Third step could be seen in

estimating the most suitable production function for the individual firm, and

subsequently the aggregated production function for the state. Function should

have well defined determinants of total factor productivity. These determinants

should include the culture-specifying factor.

The thoughts beyond the scope of the Thesis are to try to improve the economic

situation in Africa (and in other ST oriented countries) using the proved effect

of LT orientation in poor countries. If the children are explained long-term

oriented ideas and they are taught long-term values in an appropriate way, the

situation could improve slowly.
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A. Data Set II

C
ou

n
tr

y
P

D
I

ID
V

M
A

S
U

A
I

L
T

O

2
A

u
st

ra
li

a
3
8

9
0

6
1

5
1

2
1

3
A

u
st

ri
a

1
1

5
5

7
9

7
0

6
0

4
B

an
gl

ad
es

h
8
0

2
0

5
5

6
0

4
7

5
B

el
gi

u
m

*
*

6
5

7
5

5
4

9
4

8
2

6
B

ra
zi

l
6
9

3
8

4
9

7
6

4
4

7
B

u
lg

ar
ia

7
0

3
0

4
0

8
5

6
9

8
C

an
ad

a*
3
9

8
0

5
2

4
8

2
3

9
C

ol
om

b
ia

6
7

1
3

6
4

8
0

1
3

10
C

os
ta

R
ic

a
3
5

1
5

2
1

8
6

1
9
1

11
D

en
m

ar
k

1
8

7
4

1
6

2
3

3
5

12
E

gy
p

t*
*

7
0

2
5

4
5

8
0

7

13
E

l
S

al
va

d
o
r

6
6

1
9

4
0

9
4

2
0

14
E

th
io

p
ia

*
7
0

2
0

6
5

5
5

2
5
2

15
F

in
la

n
d

3
3

6
3

2
6

5
9

3
8

16
F

ra
n

ce
6
8

7
1

4
3

8
6

6
3

17
G

er
m

an
y

3
5

6
7

6
6

6
5

8
3

18
G

h
an

a*
8
0

1
5

4
0

6
5

1
6
3

19
G

re
ec

e
6
0

3
5

5
7

1
12

4
5

20
G

u
at

em
al

a
9
5

6
3
7

1
01

1
9
4

1
T

h
e

sc
or

e
d

er
iv

ed
fr

om
th

e
sc

or
e

of
th

e
n

ea
re

st
an

d
m

o
st

si
m

il
a
r

co
u

n
tr

y
E

l
S

a
lv

a
d

o
r

(w
ei

g
h
t

=
0
,5

)
a
n

d
fr

o
m

M
ex

ic
o

(w
ei

g
h
t

=
0
,2

5
)

a
n

d
C

o
lo

m
b

ia
(w

ei
gh

t
=

0,
25

)
2
T

h
e

sc
or

e
co

m
m

on
fo

r
E

as
t

A
fr

ic
a

(E
th

io
p

ia
,

K
en

y
a,

T
a
n

za
n

ia
,

Z
a
m

b
ia

);
so

u
rc

e:
w

eb
p
a
g
e
ge
er
t-
h
o
fs
te
d
e.
co
m
/
co
u
n
tr
ie
s.
h
tm

l
3
T

h
e

sc
or

e
co

m
m

on
fo

r
W

es
t

A
fr

ic
a

(G
h

an
a,

N
ig

er
ia

,
S

ie
rr

a
L

eo
n

e)
;

so
u

rc
e:

w
eb

p
a
g
e
ge
er
t-
h
o
fs
te
d
e.
co
m
/
co
u
n
tr
ie
s.
h
tm

l
4
T

h
e

sc
or

e
d

er
iv

ed
fr

om
th

e
sc

or
e

of
th

e
n

ea
re

st
an

d
m

o
st

si
m

il
a
r

co
u

n
tr

y
E

l
S

a
lv

a
d

o
r

(w
ei

g
h
t

=
0
,5

)
a
n

d
fr

o
m

M
ex

ic
o

(w
ei

g
h
t

=
0
,2

5
)

a
n

d
C

o
lo

m
b

ia
(w

ei
gh

t
=

0,
25

)



A. Data Set III
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A. Data Set IV
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A. Data Set V
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A. Data Set VI
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A. Data Set XIX
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A. Data Set XX
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A. Data Set XXI
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Appendix B

Content of Enclosed CD

There is a CD enclosed to this thesis which contains following folders:

� Folder 1: The electronic version of the thesis

� Folder 2: Empirical data from Excel

� Folder 3: Gretl source
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