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Abstract 
One fundamental point of departure for this thesis is the importance of addressing all three basic economic 

research questions: what is produced, with what and for whom and including them in the discussion regarding 
long-term macroeconomic performance. This could also be stated as that a consistent historical national accounts 
approach where both aspects of production and distribution are included can significantly enhance the research 
on macroeconomic historical issues. 

Built upon this foundation, the objective of this thesis is twofold. To begin with, the objective includes the 
broadening of the empirical database of the Swedish historical national accounts (SHNA) with accounts for the 
process involving the horizontal distribution of income. 

The second objective of this thesis consists of conducting analyses of the Swedish macroeconomic devel
opment using the extended database of the SHNA. An important aspect of the analytical objective involves the 
exploration of methods that had not widely been applied in Swedish economic historical research. Thus, great 
emphasis is placed on the methodology used in the analyses of macroeconomic development. 

These two main objectives forni the disposition of the thesis. The first empirical part consists of work with 
income accounts in the SHNA. This work has resulted in the establishment of a set of income accounts concur
ring with the procedure recommended in the contemporary national accounting system. In the second part of the 
thesis, selected macroeconomic issues are examined using the extended SHNA database. 

The first analysis consists of a closer examination of the presence of periodization patterns in Swedish 
growth and structural change. In this chapter an analysis based on structural time series models is applied to the 
SHNA series. The main results of this chapter is that the time series on growth and structural change reveal a 
pattern that not unconditionally is consistent with the prevailing periodisation pattern recognised in Swedish 
economic-historical research. Instead, the development pattern reveals features found in international research. 

The next analysis is concerned with the role of specific institutions for contributing to the slow-down in 
growth that occurred from the late 1960s and throughout the 1970s and 1980s. In this chapter the importance of 
the corporate tax system, investment funds and the public pension funds for the efficiency of the resource alloca
tion process is examined. The hypothesis that is examined is that these institutional arrangements altered the 
distribution of income in such a way that the investment allocation was disturbed and thereby leading to ineffi
ciencies that affected long-term growth negatively. This hypothesis is supported by empirical evidence on 
changes in the income distribution and changes in long-term rates of growth and structural change. Thus, the 
investigated institutional arrangements to a certain extent had a negative effect on the Swedish economic per
formance during the 1960s to the 1980s. 

In the final analytical chapter, the objective is mainly methodological. Here, the focus is on the potential 
application of CGE-models as a tool for examining Swedish macroeconomic history. A fairly straightforward 
CGE-model is formulated for the period 1910 to 1930 and estimated using the broadened SHNA. The predic
tions of the model are evaluated against the actual historical development in order to assess the performance of 
the model. As the model formulated in this chapter generates accurate prediction of the main macroeconomic 
indicators, it is subsequently used in a counterfactual analysis of the impact of total factor productivity growth on 
the overall growth performance. 

In summary, the thesis demonstrates that much can be achieved in the research on the Swedish macroeco
nomic development by utilizing new theoretical approaches and applying state of the art analysis methods as a 
complement to the structural analytical research that has been conducted previously. However, much research is 
still required, especially on the improvement of the macroeconomic database where one priority is to create 
detailed and consistent input-output tables and social accounting matrices. 

Keywords: historical national accounts, growth, structural change, income distribution, Sweden, macroeconomic 
history, CGE, structural time series models. 



Umeå Studies in Economic History 26 

The Big Picture 
A Historical National Accounts Approach to Growth, Structural 

Change and Income Distribution in Sweden 1870 - 1990 

Peter Vikström 



Doctoral thesis at Umeå University 2002. 
The thesis is included in the series Umeå Studies in Economic History 
The work has been made within the project Welfare, Economic Development 
and Structural Change: Sweden During Two Centuries, supported by Jan 
Wallander's and Tom Hedelius' Foundation, Handelsbanken. 

© 2002 Peter Vikström 

Print & Media, Umeå universitet 2002:209034 
Umeå 2002 
ISBN 91 -7305-321-X 
ISSN 0347-254-X 



Acknowledgements 
Writing a thesis is not a one man's feat, even if the author has the privi

lege of standing as the sole author. Without the help, support and criticism of 
others, this thesis would not have been what it is today. Of course, the respon
sibility for the remaining shortcomings in this thesis is also the privilege of 
the author. 

First of all, I would like to thank my supervisor Olle Krantz for support
ing my work and sharing his vast knowledge, and introducing me to the 
(wonderful) world of academic research. I would also like to thank my asso
ciate supervisor Magnus Lindmark for his generous support and patience. 

Also, my gratitude goes to the staff at the department in Umeå for pro
viding feedback on my work, as well as providing a lively discussion on eco
nomic-historical issues. 

I would also like to thank the participators in the research project on his
torical national accounts in the Nordic countries for giving me important in
formation about national accounts and for commenting my work. 

As I had the privilege to spend a semester at the Groningen Growth and 
Development Centre, Rijksuniversiteit Groningen, The Netherlands, I would 
like to thank all the researchers there that took their time to give comments 
and feedback on my work, as well as making may stay in Groningen comfort
able. Here, I would especially like to mention Bart van Ark, Herman de Jong 
and Jan-Pieter Smits. 

This thesis would not have been possible without the extensive financial 
support from Jan Wallander's and Tom Hedelius' Foundation. The stay at 
Groningen University was made possible through the financial support from 
the Swedish Foundation for International Cooperation in Research and Higher 
Education (STINT). I am also most grateful for being awarded a generous sti
pend from Leif Jonson's Memorial Foundation. 

Finally, my deepest and sincerest thanks go to my wife Malin for her 
support and continuous encouragement. 





Contents 
LIST OF DIAGRAMS, TABLES AND FIGURES VI 

DIAGRAMS vi 
TABLES VII 
FIGURES VII 

COMMONLY USED ABBREVIATIONS IX 

1. INTRODUCTION 1 

1.1 BACKGROUND 1 
1.2 THE OBJECTIVE 3 
1.3 DEFINITIONS AND FOCUS 4 

Geographical area and time period 6 
1.4 METHOD AND SOURCES 7 

The basic method used in the thesis 7 
Sources 9 

1.5 DISPOSITION 9 

2. MACROECONOMIC HISTORY - A SURVEY OF THEORIES, 
METHODS AND RESEARCH 13 

2.1 GENERAL 13 
2.2 STRUCTURAL ANALYSIS 13 

Successors: Empirical applications 16 
2.3 GROWTH ACCOUNTING 25 

Neoclassical growth theory 25 
New growth theory 26 
Empirical research 27 
Concluding remarks 30 

2.4 THE GENERAL EQUILIBRIUM APPROACH 31 
Theoretical approach and general methodology 31 
Problems arising from the use of the CGE approach in economic history 

33 
Applications in economic history 35 

2.5 IMPLICATIONS FOR THIS THESIS 37 
Differences and similarities 37 

i 



The approach used in this thesis 39 

3. INCOME DISTRIBUTION AND THE NATIONAL ACCOUNTS ....43 

3.1 INCOME DISTRIBUTION IN THE SNA-93 43 
The basic principle 43 
The accounts 44 

3.2 INPUT-OUTPUT TABLES AND SOCIAL ACCOUNTING MATRICES 49 
3.3 INCOME DISTRIBUTION AND THE SHNA 52 

The state of the current SHNA 52 
Income accounts in the SHNA 55 
Institutional sectors 56 

3.4 CONCLUSIONS: THE BROADENED FRAMEWORK FOR THE SHNA 58 
General framework for the broadened SHNA 58 
Historical input-output tables and SAMs 59 

4. INCOME ACCOUNTS - METHODS AND ESTIMATION 61 

4.1 GENERAL ISSUES 61 
4.2 THE GENERATION OF INCOME 62 

Accounts and transactions 62 
Sources and estimation methods 62 
Linking to the contemporary NA after 1950 72 

4.3 PROPERTY INCOME AND INSTITUTIONAL DISTRIBUTION 73 
Institutional sectors in the SHNA 73 
Accounts and transactions 77 
Sources and estimation methods 78 

4.4 TRANSFERS AND REDISTRIBUTION 83 
Accounts and transactions 83 
Sources and estimation methods 85 

4.5 USE OF INCOME 87 
Accounts and transactions 87 
Sources and estimation methods 87 

4.6 LINKING TO THE SNR 1950-1970 90 
4.7 NEW ESTIMATES VERSUS OLD: A BRIEF COMPARISON 95 

Total economy 96 
The industrial sector. 97 
Private services 98 

ii 



Concluding remarks 99 
APPENDIX 4.1 - CLASSIFICATION OF BRANCHES 100 

5. LONG-TERM PATTERNS IN SWEDISH GROWTH AND 
STRUCTURAL CHANGE 1870-1990 103 

5.1 INTRODUCTION 103 
5.2 STRUCTURAL PERIODIZATION AND GROWTH REGIMES 104 
5.3 DATA 107 
5.4 METHOD 108 

Measuring structural change 108 
Trend analysis 114 

5.5 RESULTS 118 
Growth and structural change 118 

5.6 GROWTH, STRUCTURAL CHANGE AND PERIODIZATIONS 122 
Growth regimes versus structural periods? 122 
The investment ratio and the functional distribution of income 124 
Concluding remarks 128 

APPENDIX 5.1 - MODEL DETAILS 130 

6. GROWTH AND STRUCTURAL CHANGE IN SWEDEN DURING 
THE POST-WAR PERIOD: SOME EFFECTS OF THE SWEDISH 
MODEL 133 

6.1 INTRODUCTION 133 
6.2 INSTITUTIONS AND POST-WAR EUROPEAN ECONOMIC GROWTH 135 
6.3 THE SWEDISH MODEL, GROWTH AND STRUCTURAL CHANGE 141 

Investment policy and corporate taxation 142 
Public savings and the pension system 146 
Hypothesis 150 

6.4 EXAMINING THE HYPOTHESIS 152 
Stylised facts on growth and structural change 152 
Changes in the distribution of income and savings 155 

6.5 CONCLUSIONS 159 

7. ACCOUNTING FOR GROWTH - A CGE APPROACH 165 

7.1 INTRODUCTION 165 
7.2 ANALYTICAL AND METHODOLOGICAL POINTS OF DEPARTURE 167 
7.3 THE MODEL 169 

iii 



Production, commodities andfactors 
Institutions  

171 
173 

System constraints and closures 175 
Dynamics: Investment allocation and production factor growth 176 

1A CALIBRATION AND BASE RUN 179 
Output and prices 181 
Distributional issues 184 
Concluding remarks 186 

7.5 COUNTERFACTUAL RUN 187 
Technological change 187 
Concluding remarks 189 

7.6 SUMMARY AND CONCLUSIONS 190 
APPENDIX 7.1 : MODEL SPECIFICATION 192 

Definitions 192 
Sets 193 
Parameters and exogenous variables 193 
Variables 195 
Variables that can be exogenous, depending on choice of closure 196 
Model equations 196 
Price block 197 
Production and commodity block. 198 
Institutional block 199 
System constraints 201 

APPENDIX 7.2: PARAMETERS AND EXOGENOUS VARIABLES - SOURCES AND 
ESTIMATION METHODS 202 

The SAM 202 
Prices 204 
Other data and parameters 206 
Quantities 210 

8. SUMMARY 213 

REFERENCES 223 

STATISTICS AND OTHER PRIMARY SOURCES 223 
LITERATURE 224 

TABLES 237 

iv 



TABLE 1A. II. 1.1 GENERATION OF INCOME ACCOUNT, MAIN SECTORS, 1870-
1990, CURRENT PRICES, MSEK 239 
TABLE IB, II. 1.1 GENERATION OF INCOME ACCOUNT, INDUSTRY BRANCHES, 
1870-1990, CURRENT PRICES, MSEK 245 
TABLE 2A, INCOME ACCOUNTS FOR THE CORPORATE SECTOR, 1905-1970, 
CURRENT PRICES, MSEK 254 
TABLE 2B, INCOME ACCOUNTS FOR THE GOVERNMENT SECTOR, 1905-1970, 
CURRENT PRICES, MSEK 256 
TABLE 2C, INCOME ACCOUNTS FOR THE HOUSEHOLD SECTOR, 1905-1970, 
CURRENT PRICES, MSEK 258 
TABLE 3, COMPOSITION OF SOCIAL BENEFITS FOR THE HOUSEHOLD SECTOR, 
1905-1950, CURRENT PRICES, MSEK 260 

v 



List of diagrams, tables and figures 

Diagrams 
DIAGRAM 4.1. WAGE SHARE FOR TOTAL ECONOMY (WAGES/GDP) 1870-1950. 

96 
DIAGRAM 4.2. WAGE SHARE FOR THE INDUSTRIAL SECTOR 1870-1950 97 
DIAGRAM 4.3. WAGE SHARE FOR THE PRIVATE SERVICES SECTOR 1910-1950. 98 
DIAGRAM 5.1. STRUCTURAL CHANGE INDEX FOR TOTAL ECONOMY AND 

INDUSTRY 1870-1990 119 
DIAGRAM 5.2. ESTIMATED SLOPE COMPONENT FOR GROWTH AND STRUCTURAL 

CHANGE IN GDP AND INDUSTRY VALUE ADDED 1870-1990 121 
DIAGRAM 5.3. THE INVESTMENT RATIO IN THE INDUSTRY, 1870-1990, CURRENT 

PRICES 126 
DIAGRAM 5.4. GROSS PROFIT SHARE FOR THE INDUSTRY, 1870-1990 127 
DIAGRAM 6.1. STRUCTURAL CHANGE AND TRANSFORMATION PRESSURE IN THE 

INDUSTRY, 1870-1990 154 
DIAGRAM 6.2. THE SHARE OF DIVIDENDS IN HOUSEHOLD INCOME AND 

CORPORATE PROFITS, 1905-1990 156 
DIAGRAM 6.3. THE DISTRIBUTION OF GROSS SAVINGS ON HOUSEHOLDS, 

CORPORATIONS AND THE PUBLIC SECTOR, 1905-1990. CURRENT PRICES. 157 
DIAGRAM 6.4. REAL SAVINGS IN HOUSEHOLD AND CORPORATION SECTOR, 

1905-1990, MSEK, 1910/12 PRICES 158 
DIAGRAM7.1. ACTUAL AND PREDICTED REAL GDP 1910-1930. INDEX 

1910=1.0 181 
DIAGRAM 7.2. ACTUAL AND PREDICTED SECTORAL REAL VALUE ADDED 1910-

1930. INDEX 1910=1.0 182 
DIAGRAM 7.3. ACTUAL AND PREDICTED SECTORAL PRICES 1910-1930. INDEX 

1910=1.0 184 
DIAGRAM 7.4. ACTUAL AND PREDICTED GPS FOR AGRICULTURE AND INDUSTRY 

1910-1930 185 
DIAGRAM 7.5. ACTUAL AND PREDICTED SHARE OF HOUSEHOLD SAVINGS IN 

TOTAL SAVINGS, 1910-1930 186 

VI 



Tables 
TABLE 3.1. SECTOR DIVISION OF THE LATEST SHNA 54 
TABLE 3.2. INSTITUTIONAL SECTOR DIVISION IN SNA-93 , SNR AND FEINSTEIN. 

57 
TABLE 4.1. BRANCH DIVISION FOR THE INDUSTRY SECTOR 66 
TABLE 4.2. ESTIMATION OF THE CHANGE IN EMPLOYMENT IN TRADE 70 
TABLE 4.3. ESTIMATED SHARES OF THE HOUSEHOLD SECTOR OF TOTAL 

OPERATING SURPLUS 80 
TABLE 4.4. FINAL CONSUMPTION EXPENDITURE 1950 ACCORDING TO SHNA, 

SNR AND BENTZEL. (MSEK, CURRENT PRICES) 88 
TABLE 4.5. COMPARISON BETWEEN TRANSACTIONS IN SHNA AND SNR FOR 

1950 (MSEK) 91 
TABLE 6.1. THE DISTRIBUTION OF NET LENDING OF THE AP FUNDS, 1960-1988. 

PERCENTAGE OF TOTAL NET LENDING 148 
TABLE 6.2. AVERAGE GROWTH RATES OF GDP GROWTH IN SWEDEN AND 

OECD COUNTRIES (%) 152 
TABLE 7.1. COMPARISON BETWEEN BASE RUN AND SIMULATION FOR 1930... 188 
TABLE A.2.1. THE PRICE INDICES USED IN THE MODEL, 1910=100 206 
TABLE A.2.2. INDICES FOR EXOGENOUS VARIABLES USED IN THE MODEL, 

1910=100 208 
TABLE A.2.3. INDICES FOR EXOGENOUS VARIABLES USED IN THE MODEL, 

1910=100 209 
TABLE A.2.4. FACTOR QUANTITIES IN THE BASE YEAR 1910 210 
TABLE A.2.5. ENGEL ELASTICITIES FOR THE HOUSEHOLD LES CONSUMPTION 

FUNCTION 210 

FIGURES 
FIGURE 2.1. THE STRUCTURAL ANALYSIS PERIODIZATION 21 
FIGURE 3.1. THE GENERATION OF INCOME ACCOUNT 45 
FIGURE 3.2. THE ALLOCATION OF PRIMARY INCOME ACCOUNT 46 
FIGURE 3.3. THE SECONDARY DISTRIBUTION OF INCOME ACCOUNT 47 
FIGURE 3.4. THE USE OF DISPOSABLE INCOME ACCOUNT 49 
FIGURE 3.5. THE STRUCTURE OF A SIMPLE SAM 51 
FIGURE 3.6. THE NEW FRAMEWORK FOR THE SHNA 59 

vii 



FIGURE 4.1. GENERATION OF INCOME ACCOUNT IN THE SHNA 62 
FIGURE 4.2. ALLOCATION OF PRIMARY INCOME ACCOUNT 78 
FIGURE 4.3. THE SECONDARY DISTRIBUTION OF INCOME ACCOUNT 83 
FIGURE 4.4. THE USE OF DISPOSABLE INCOME ACCOUNT 87 
FIGURE 5.1. THE PRINCIPLE FOR THE ANGLE MEASURE OF STRUCTURAL CHANGE. 

112 
FIGURE 7.1. THE COMMODITY FLOW 173 
FIGURE A.2.1. THE ESTIMATED SAM FOR 1910 204 

viii 



Commonly used abbreviations 
CGE: Computable General Equilibrium model. 
GPS: Gross Profit Share. 
HNA : Historical National Accounts. 
MSEK: Millions of Swedish krona. 
NI : The first Swedish project for estimating the historical development of the 
national income, published in Lindahl, E, Dahlgren, E, and Kock, K, National 
Income of Sweden, /-//, Stockholm 1937. 
SAM: Social accounting matrix. 
SHNA : Swedish Historical National Accounts. 
SNA : System of National Accounts. 
SNA-93 : The latest edition of the principles for the national accounting sys
tem, published in UN, OECD et al, System of National Accounts, London, 
Paris, New York 1993. 
SNR : The Swedish national accounts published by Statistics Sweden (SCB). 
TFP : Total Factor Productivity. 

ix 





1. Introduction 

1.1 Background 
During the last two centuries, the western world has undergone an eco

nomic transformation from an agrarian to a mature industrial base. This trans
formation is the result of a complex process involving the interaction of so
cial, economic and political factors. Much research has been conducted in an 
attempt to identify these factors and define their roles in the economic proc
ess. One line of research has concentrated on identifying, describing and ex
plaining the major pattern of economic change with the concepts of growth 
and structural change being central.1 This research has provided us with many 
stylized facts about the development in various countries, as well as giving us 
access to a large collection of data describing numerous aspects of economic 
development. One result of this data generating process has been the estab
lishment of historical national accounts (HNA) in many countries.2 The re
sults of this growth-oriented research have in many cases formed a reference 
framework for economic-historical research focusing on the impact that social 
and political factors have on economic performance. 

The study of growth and structural change can be divided into three 
well-known basic questions of economic research: what is produced, with 
what and for whom is it produced? Traditional growth studies focus on what 
is produced and the quantitative development of production over time. The 
traditional issues of structural change also address aspects of commodity pro
duction. The results of traditional growth studies are then related to and ex
plained by factors pertaining to the means of production, which is the same as 

1 Some pioneers of this tradition are Kuznets (1971), Gerschenkron, (1962) and Rostow 
(1960). 

2 For an overview of the development of the HNA, both in Sweden and the rest of 
Europe, see Scandinavian Economic History Review, no 1,1995, which is a theme is
sue on HNA. 
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answering the "with what" question. The use of production functions and pro
ductivity studies illustrate this type of approach.3 

The third question, concerning for whom the production is intended can 
be referred to as the question of distribution, and it has traditionally been at 
the centre in economic and economic-historical research. However, it is not 
common to analyse distribution within the framework and context of growth 
and structural change. More often, at least regarding research in economic 
history, the question of the distribution has been regarded as a consequence of 
growth and structural change and not as an integral part of that process itself. 
The question of how the production is distributed in the economy is often 
connected to questions concerning welfare and the social consequences of 
growth. An example of this perspective is the long-lived debate on the stan-
dard-of-living.4 One major exception to this rule where the question of distri
bution is related directly to growth and structural change is the issue of the 
Kuznets curve.5 The Kuznets curve predicts that income inequalities increase 
initially as economic growth increases, and subsequently falls at higher in
come levels. Moreover, the Kuznets curve considers only with the personal 
distribution of income and leaves out other aspects of the income distribution. 

The basic point of departure for this thesis is the assumption that he vari
ous aspects of income distribution play an integral part in the long-term proc
ess of growth and structural change. In other words it is imperative that an
swers to all three basic questions of economic research mentioned above be 
considered when an informative picture of the determinants behind growth 
and structural change is being drawn. Reference to the three basic questions 
of economic research can also be seen as an acknowledgement of the central 
role played by macroeconomic flows in the analysis of the process of growth 
and structural change. 

Again, the use of the macroeconomic flow as a theoretical point of de
parture for an extended analysis of the long-term process of growth and struc
tural change leads to adopting the national accounting system as a major tool 
for the organization of empirical data. The basic ideas behind the national ac

3 An example of an historical analysis of the Swedish production and productivity de
velopment using a production function approach is Åberg (1969). 

4 An overview of the debate regarding the standard of living is presented in Lundh 
(1983). A recent contribution to this debate is given by Feinstein (1998). 

5 Kuznets (1955). 
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counting system include depicting the economic flow of commodities and in
comes and ensuring data consistency. Therefore, an analysis of the economic 
structure that incorporates all three basic questions of economic research will 
be more reliable if it is based on a consistent national accounts approach. 

However, the present historical national accounts to a large extent cover 
only aspects of the production side. An essential part of this thesis, therefore, 
will be to implement income accounts in the historical national accounts in 
order to obtain a consistent picture of the macroeconomic flow that can be 
utilized in an extended analysis of the changes in economic structure. 

1.2 The objective 
With a basis in the departure points presented in the previous section, the 

overall objective of this thesis is to extend the analysis of the long-term de
velopment of the growth and structural change process in Sweden by applying 
a more general macroeconomic approach. This objective is divided into two 
subobjectives: 

• To extend the Swedish historical national accounts (SHNA) with 
accounts of income distribution, thereby creating empirical evi
dence regarding the structure of and changes in the macroeco
nomic flow of incomes. 

• To conduct preliminary analyses of the extended macroeconomic 
database, using state of the art methods that have not been widely 
used in Swedish economic historical research. These analyses aim 
both at obtaining stylized facts about the long-term development, 
and examining causal relationships. 

The first subobjective assumes primarily a empirical character, where the 
scope is the creation of new data. This objective has also a methodological 
scope, as the data created should conform as closely as possible to the defini
tions and methods used in the modern national accounting system. By broad
ening the SHNA to include income accounts, one increases the possibilities of 
constructing macroeconomic analyses based on consistent macroeconomic 
data.6 

6 In this thesis, the term broadened will be used when referring to additions to the SHNA 
that are part of the standard national accounting framework but is not implemented in 
the SHNA. The term extended refers to additions to the SHNA that are not included in 
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The second subobjective assumes a primarily analytical character, by us
ing the broadened historical national accounts database to explore selected 
themes. As the number of different analyses that can be performed is practi
cally unlimited, the analytical objective is restricted to a few selected topics. 
An important aspect of the analytical component is to explore methods that 
have not been widely utilized in Swedish economic historical research. For 
this reason methodology is greatly emphasized in the objective that focuses 
on analyses of macroeconomic development. The purpose of this is to offer 
analyses presented in the thesis as the foundation for further research, both 
from the perspective of the results and from the methods used. 

The objective and scope for analyses that are conducted in this thesis are 
described briefly in the description of the disposition of the thesis in section 
1.5, and further motivated in the theoretical and methodological discussion in 
chapter 2. 

These two objectives for the thesis suggest a logical composition of this 
thesis, with one part being devoted to empirical work, and one part addressing 
analytical issues. 

1.3 Definitions and focus 
Two important concepts in this thesis are income distribution and struc

tural change. As these concepts may denote a variety of things, clarification 
regarding their usage in this thesis is necessary. Income distribution is a 
multi-dimensional concept that can be divided into two main categories: hori
zontal and vertical. Horizontal distribution describes either apportionment of 
different kinds of income or the allotment of income among various catego
ries of income earners. Vertical distribution describes the apportionment of 
income within a certain category of income earners. This category can consist 
of the populace of a nation or a specific region. It can also be comprised of 
the members of a specific social group or those earning a designated type of 
income. Vertical distribution is frequently referred to as personal income dis
tribution as it often concerns individuals or groups of individuals (house
holds). 

the standard national accounting framework. In other words, the income accounts is 
part of a broadened SHNA, while the environmental accounts is part of an extended 
SHNA. 
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Horizontal distribution is the category of income distribution that is part 
of the national accounting framework and used in the macroeconomic 
description of the economy. In this framework, horizontal distribution de
scribes the apportionment of value added as income to production factors or 
to specific institutional sectors in society. This includes the use of income for 
consumption or for saving. 

The focus in this thesis on the horizontal category is not to say, however, 
that the personal income distribution is irrelevant or unimportant in the con
text of this study. If the purpose is to broaden the study of structural change 
from the area of production to include aspects of income distribution, how
ever, it is both natural and logical to begin with horizontal distribution, as it 
describes the distribution of production-generated income throughout the 
economy. 

Furthermore, personal income distribution does not exist independently 
of horizontal distribution. Changes in personal distribution can therefore often 
be related to changes in horizontal distribution, and vice versa. Thus, a natural 
extension of the results in this thesis would be to expand the analysis to in
clude changes in vertical income distribution. 

Just as income distribution is not a monolithic but rather a multi-faceted 
concept so it is that economic structure is a term applying not to one specific 
idea but rather to different aspects of a multi-dimensional phenomenon. Gen
erally speaking, the term structure refers to the division of an entity into its 
individual components as well as to the relationship of these components to 
one another. 

In economic history, however, it is usually the composition of output that 
is referred to when discussing economic structure in general terms. Changes 
in output composition are assumed to reflect many aspects of an evolving so
ciety such as technological advances, changing preferences and fluctuations in 
supply and demand (both final and intermediate). However, in order to know 
in what proportions these factors affect the composition, the change in output 
composition must be properly deconstructed. 

Therefore, it is the change in the composition of output or structural 
change on the area of production that will be explained, and thus the depend
ent variable in this study. It is this kind of structural change that is referred to 
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when the term structural change is utilized in a general sense, without further 
specifications. In this thesis, a key issue is the analysis of the relationship be
tween changes in various aspects of the economic structure, which in this case 
refers primarily to the horizontal income distribution and the production struc
ture. 

Geographical area and time period 
This study concentrates on Swedish development. This focus was chosen 

primarily due to the status of the Swedish historical national accounts 
(SHNA) as well as the tradition of Swedish economic-historical research on 
structural patterns in the Swedish economic history. The SHNA are suitable 
for an extension with the data for income distribution. Work has also been 
conducted on the incorporation of environmental accounts into the SHNA.7 

This presents still further opportunities for conducting important analyses. 
The well-established tradition of research on structural patterns in long-term 
Swedish development encourages the analysis of income distribution and full 
macroeconomic flow within the context of the conclusions drawn in this re
search field. 

This study encompasses the period from 1870 to 1990. The year of 
commendement has been chosen for a number of reasons. The most important 
reason is that the number of available sources that could be used to estimate 
income accounts decreases rapidly in the years previous to 1900, thus making 
it almost impossible to obtain reliable estimates for any time period occurring 
previous to the last quarter of the 19th century. Preliminary investigations of 
official statistics, which are the main source of data, suggest that 1870 demar
cates a temporal boundary. From this year forward a reasonable balance can 
be achieved between the quality of data and the demand for protracted and 
consistent time series. It should be noted that in the period of time prior to 
1900, difficulties arise when attempts are made to estimate all the aspects of 
horizontal income distribution.8 

Another argument for choosing 1870 as the initial year for this study can 
be traced back to theoretical-historical motives. The national accounting sys
tem and the economic theory that underlies it form a framework reflecting the 

7 Lindmark (1998). 
8 These issues are discussed in Vikström (1998). 
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functions of a "modern", market-based economy. This makes it difficult and 
even erroneous to apply this framework to an analysis of an economy that dif
fers in too great a degree from a "modern" economy. Furthermore, if these 
objections were to be disregarded and an inappropriate framework were to be 
used for research, the study would become ahistorical and the credibility of its 
results questionable. To take a case in point, the division between the corpo
rate and the household sector can be considered an illustration of the difficul
ties in applying the national accounting framework.9 The advantages and dis
advantages of using the national accounting framework as a tool for economic 
analysis will be discussed further in the following parts of this thesis. The 
conclusion of this discussion is that the choice of 1870 as a temporal bound
ary makes possible the use of the national accounting (NA) framework while 
avoiding most of the previously mentioned difficulties. 

1.4 Method and sources 

The basic method used in the thesis 
The basic principle for the empirical work of this study rest upon the 

elaboration and estimation of a number of quantitative indicators that measure 
different aspects of the economy. The chosen methodological perspective is 
almost entirely macroeconomic in character, in so far as it is the macroeco-
nomic result of the actors' decisions on the micro level that is of interest. The 
pure macroeconomic perspective has proven advantageous because it makes 
possible the utilization of the national accounting framework for defining, op-
erationalizing and analysing the indicators. The use of this framework means 
that the current SHNA is an important empirical source, mainly for indicating 
changes in the area of production. Another advantage resulting from the usage 
of the national accounting framework for empirical data is the possibility of 
using contemporary national accounts data to obtain protracted time series 
than can easily be compared during a given period of time. Therefore, the 
empirical indicators for income distribution will be used to form a broadened 
framework for the SHNA. To the greatest possible extent, the broadened 
framework will comply with the guidelines and definitions of the contempo-

9 Vikström (1999). 
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rary national accounts. The details involved in the creation of broadened HNA 
according to the definitions presented in the contemporary national accounts 
are discussed further in the empirical chapters of this study. 

Nonetheless it must be noted that a purely macroeconomic perspective 
using the indicators provided by the national accounts cannot provide answers 
to all inquiries regarding the historical circumstances of the developmental 
process. In other words, a residual will always exist that defies explanation in 
this study. This residual consists primarily of fluctuations resulting from fac
tors outside of macroeconomic variables. However, the results of a macro 
economic study like this one can indicate periods during which a more de
tailed micro-oriented study would be feasible. In such a study both institu
tional change and the choices of individual actors could be focal points. The 
shift in perspective also implies a shift in emphasis from using mainly quanti
tative to also including qualitative factors. Thus, these two kinds of studies 
can be seen as interdependent of each other. Moreover, it becomes clear that 
both are necessary if the historical development of the economy is to be fully 
understood. This focus on macroeconomic and quantitative events does not 
suggest the irrelevance of other factors, but rather provides the means by 
which the necessary picture of the overall developmental pattern can be ob
tained and explained by both qualitative and quantitative factors. In this way, 
the story told will be an economic-historical one rather than a more or less 
sterile exercise in the use of economic models. 

Another advantage of using a macroeconomic approach to treat the 
economy as a system of interrelated parts is the opportunity to capture a sub
stantial portion of the dynamics. A macroeconomic approach is more condu
cive to the examination of the dynamic relationships that exist among various 
segments of the economy than is the microeconomic or actor-oriented ap
proach. Indeed, such an examination is sometimes possible only by using a 
macroeconomic approach. Although an actor-oriented approach illuminates 
changes and the specific actions resulting thereof within an economic context 
on a micro level, this approach fails to satisfactorily demonstrate the effect 
that the actors' decisions have upon the large economic context. 

The general approach in the analytical segment of this thesis will include 
using data in the broadened SHNA as an analytical foundation. The specific 
methodology applied in each analytical chapter varies in concordance with the 
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problem at hand and will be discussed and described in detail in every chap
ter. 

Sources 
The main sources for this study consist of official statistics and previ

ously published material that cover or can be used to cover macro-level de
velopment. No attempt has been made to uncover new primary data from the 
depths of the archives. Rather the focus has been to make the most of the 
available sources. This means that the estimates arrived at will not be of the 
highest quality possible if a comparison is made with estimates arrived at as a 
result of primary data gathering effort. This type of exhaustive data gathering 
is rendered unnecessary at this stage of research, however, as a simple cost-
benefit analysis of the required amount of time and work as compared to the 
hypothetical improvements in quality readily illustrates. When estimates 
based on available sources are gathered and systematized, it will be easier to 
pinpoint those areas where the need for quality improvements is most obvious 

The primary achievement of this study will hopefully be to the success
ful application of new methods and approaches to existing primary data. In 
this way, it will be possible to extract information that has not been readily 
available from the data. 

1.5 Disposition 
This thesis consists of two fairly independent segments. The first seg

ment of the thesis includes an account of empirical work with income distri
bution in the historical national accounts. The second segment consists of the 
analytical part of the thesis, where the extended database is used for examin
ing selected issues in Swedish macroeconomic development. 

The following chapter, which precedes the empirical part of the thesis, 
contains an overview of theoretical and methodological approaches that have 
been used in historical macroeconomic research on growth and structural 
change. This chapter also contains a brief survey of previously conducted re
search in this area. This review includes both Swedish and international re
search. 

Chapter 3 and 4 form the empirical segment of the thesis and contain a 
description of the methods and sources used in the implementation of income 
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accounts in the Swedish historical national accounts. Chapter 4 also includes a 
brief discussion of the results and changes in the new estimates of income dis
tribution by comparing these to previously available data. As these chapters of 
necessity are made quite tedious by the inclusion of details about sources and 
estimating methods, the reader who is not especially interested in these issues 
need not read them, and can instead proceed directly to the analytical chap
ters. 

Chapters 5, 6 and 7, which comprise the analytical core of the thesis, 
contain three separate analyses of selected aspects of the macroeconomic de
velopmental process. The common denominator in all three of these investi
gations is the utilization of the broadened SHNA in the analysis of chosen as
pects of macroeconomic development. 

The first investigation in chapter 5 relates directly to one of the main ob
jectives of this thesis, by examining historical patterns in the macroeconomic 
development and by exploring the possibilities for generalization and periodi-
zation of historical development. The main objective of this chapter is the 
generation of a number of stylized facts about long-term Swedish macroeco
nomic development. These stylized facts are subsequently used in the two re
maining analytical chapters. The chapter utilizes a time series analysis based 
on structural time series models. The structural models are used to extract in
formation about trend breaks in key macroeconomic series, which then are 
used as a suggestion for the presence of distinct periods in the long-term mac
roeconomic development. 

The second study in chapter 6 focuses on investigations as to the causes 
of the stylized fact obtained in chapter 5 demonstrating a decelerating rate of 
growth and structural change beginning in the late 1960s. Certain institutional 
arrangements in the post-war Swedish economy are highlighted and their cor
respondence to fluctuations in the macroeconomic performance is examined. 
The investigated hypothesis is that the institutional measures taken to increase 
investments also altered the income distribution in such a way that resource 
allocation and growth performance were affected in a non-efficient direction. 
The analysis is based on a basic and descriptive time series analysis of 
changes in the horizontal income distribution. The data used are mainly the 
series on the income distribution obtained in this thesis. As the series are not 
used to explicitly test the suggested hypothesis, the results in this chapter can 
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only be treated as supporting the hypothesis, and not as a decisive test of the 
hypothesis. 

Finally, the objective of the third analysis in chapter 7 possesses a 
largely methodological nature. The major focus of this study is the explora
tion of how the broadened SHNA can be used as a foundation for the applica
tion of a general equilibrium analysis on Swedish macroeconomic history. 
This exploration is achieved as a result of the formulation of a computable 
general equilibrium (CGE) model for the period 1910 to 1930. The perform
ance of this model is subsequently evaluated regarding its replication of the 
historical record of growth and structural change as well as its usefulness as a 
tool in counterfactual analyses. This chapter also has a limited analytical ob
jective, namely to investigate the role of technical change as a factor behind 
the increase in trend growth of GDP and industry value added occurring 
around 1920. The increase of trend growth around 1920 is also a stylized fact 
obtained from the analysis in chapter 5. 

This thesis concludes with a general summary and a review of conclu
sions in chapter 8. This chapter also contains some final remarks suggesting 
important areas for future research. 
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2. Macroeconomic history - A survey of theories, meth
ods and research 

2.1 General 
This thesis is rooted in the tradition of historical study known as macro-

economic history. Within this tradition issues pertaining to growth, structural 
change and the distribution of income are discussed. Because of the preva
lence of the macroeconomic approach in economic-historical research a large 
number of theories, methods and, understandably, countless results stem from 
such research. The aim of this chapter is to review selected areas of the theo
retical and methodological approaches used in macroeconomic research. The 
topics covered include the structural analysis research tradition, growth theory 
and growth accounting, and general equilibrium modelling. 

2.2 Structural analysis 
The origin of structural analysis research within Swedish economic-

historical studies can be traced to the thoughts and work of the Swedish 
economist Johan Åkerman. The basis for Åkerman's economic research in the 
1920s was the study of causes behind the business cycles.1 On the basis of 
these studies he subsequently formulated a theory about how economic devel
opment processes should be examined.2 Àkerman's theory was a criticism of 
contemporary the neo-classical theory, which was deemed too static and 
deductive. He was very critical against the theoretical thoughts contained 
within the so-called Stockholm-school, with economists such as Gunnar 
Myrdal and Erik Lindahl. 

Åkerman meant that economic analyses should be based on a synthesis 
of what he called economic plans and causal analysis. The interaction and 
contradiction between these two kinds of economic analyses were central to 
Àkerman's thought and were termed by him as fondamental dualism. 

1 Åkerman (1928). 
2 Åkerman (1939, 1944). 
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Åkerman considered questions concerning the relationship between in
duction and deduction as central to economic science. This perspective forms 
the foundation for the distinction between economic plans and causal analy
sis, known as fundamental dualism. The deductive component in Àkerman's 
approach is the economic plan, and the inductive component is depicted by 
causal analysis.3 

The economic plan is considered to posses a purely deductive character, 
despite the fact that it is ultimately based on empirics and can be illustrated 
empirically. On the other hand, causal analysis consists of both inductive and 
deductive elements, where induction contributes with information about real 
events, and deduction provides guidelines as to how this information is to be 
arranged for analytical purposes. According to Åkerman, causal analysis can 
be neither totally deductive nor completely inductive, as the connection would 
then be severed between analysis and real events and explanatory opportuni
ties would be lost. A purely deductive causal analysis already anticipates the 
answers; a purely inductive analysis lacks questions and thereby answers.4 

In addition to the tension or dualism between the economic plan and 
causal analysis, there exists a dualism within the causal analysis itself. This 
dualism concerns the inductive material, which does not speak for itself, and 
the necessarily deductive laws of change. This tension inherent in this dualism 
can be somewhat lessened by allowing time series serve as an inspiration to 
theoretical problems, or by using analyses of quantitative material as a tool 
for formulating theoretical models.5 In conclusion it can clearly be seen that 
causal analysis cannot be totally free from theoretical considerations. The 
analysis of data conducted in an explanatory vein, however, can be used to 
reveal properties of theoretical interest. 

The economic plan is a more traditional, deductive economic model, and 
as such it is free from both real data as well as any connections to real time. 
The relationships within the model are logically correct and are therefore as
sumed to be valid at anytime and in any location. In order for an economic 
plan to be valid according to Åkerman, it must be based on the results of a 

3 Åkerman ( 1944), p 13. 
4 Åkerman (1944), pl6. 
5 Åkerman, (1944), p21. 
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causal analysis.6 Causal analysis consists of the reconstruction of economic 
events based on temporally localized data. Åkerman defined causal analysis 
as an attempt to describe the general development that is revealed in the eco
nomic, social and political time series between two temporal locations. Causal 
analysis is primarily a tool with which to identify and classify the driving 
forces behind economic development for the purpose of reconstructing the 
evolutionary or gradual development of the economy and society.7 

Åkerman elaborates four major concepts within causal analysis: struc
ture, activity, groups and periods. In addition to these four concepts, Åkerman 
suggests the concept of driving forces as an explanatory factor behind devel
opmental variations among the other concepts. The concept regarding struc
ture has had the greatest influence on the development of the structural analy
sis tradition in Swedish economic historical research.8 

The concept regarding activity consists of economic activities in society 
such as consumption, investment and saving. These activities are related to 
specific groups, and Åkerman uses the concept of the group to study which 
constellations possesses the initiative during the developmental period. Such 
activities include a certain temporal aspect, which form the basis for periods 
observed in the indicators. These activities and periods are also related to the 
subjective temporal perspective of the actors. This perspective forms also an 
important part of economic plans.9 

Causality in causal analysis is introduced into the theoretical framework 
as a result of the driving forces, which place causal explanations beyond the 
realm of the analysed process. The relationship between driving forces and 
their relative strength affects the influence they have on closed processes, 
such as the business cycle. Åkerman identifies a number of driving forces, 
with technical development, population fluctuations, shifts in the distribution 
of political power and changes in the distribution of income being some of the 
more important.10 

One of the most important concepts in the causal analysis is the one per
taining to structure. The concept of structure replaces the ever-valid precondi

6 Åkerman (1944), p 14. 
7 Åkerman (1944), p28. 
8 Åkerman (1944), pp23-24, 28. 
9 Åkerman (1944), p25. 
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tions of the economic plan with the real societal properties, which are subject 
to change over time. Åkerman uses a number of categories regarding structure 
in order to capture the various aspects of societal development. These catego
ries pertain to economic-political aspects, areas of production, monetary as
pects, and income structure. Åkerman proposes the application to each cate
gory of structure indicators that include the most important structural 
changes.11 

Åkerman uses two kinds of structure indicators: simple and composite. 
The simple indicator consists of ratios such as the public incomes shares of 
total income. The composite indicator, on the other hand, consists of the inter
relation or cross correlation of a number of economic variables. Common for 
these indicators is the basis they form on which economic subjects rationalize 
their behaviour. These indicators can be considered as a necessary component 
of economic analysis if the economic models are to be valid.12 

Àkerman's approach to economic analysis can be characterised as an in
stitutional approach in many respects. The holistic approach to economic 
analysis, the emphasis on the existence of disequilibria and on conflicts be
tween different groups in the society concurs to a large extent with many as
pects of institutionalism.13 It is typical that in an Åkerman study of doctrine 
history, causal analysis was the continuation of the theory and work of 
Schumpeter and the old institutionalist school that included Veblen and 
Mitchell.14 

Successors: Empirical applications 
To a certain extent, Åkerman's concepts have been incorporated into the 

structural analysis research tradition within the field of Swedish economic 
historical studies. Economic historians who have succeeded Åkerman can be 
grouped into two categories or generations, i.e Âkerman's adepts and their 
contemporaries and those belonging to the more recent structural analytical 
school. The members of this later school are not as heavily influenced by 
Âkerman's methodological considerations as their predecessors have been. 

10 Åkerman, ( 1944), p28. 
11 Åkerman (1944), p22. 
12 Åkerman (1939), p261. 
13 Pålsson-Syll (1997), pp37-38. 
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Early successors: Dahmén and Svennilson 
Àkerman's earliest successors included economists Erik Dahmén and, al

though to a lesser degree, Ingvar Svennilsson. Dahmén was notably influ
enced by the work of Schumpeter,15 which can be seen in his structural analy
sis research that incorporates of Schumpeter's theoretical foundations with 
Åkerman's methodological groundwork. Schumpeter's view on the impor
tance of entrepreneurial activity as an impetus behind the creation of innova
tions or the formation of new combinations of production factors made a great 
impact on Dahmén.16 In fact, Schumpeterian influences underlie Dahmén's 
view on the transformation process as being unevenly distributed in a tempo
ral sense with innovations occurring in clusters known as development 
blocks. Dahmén considers the development block as being a major factor un
derlying structural imbalances in the economy.17 

In his interpretation of structural analysis, Dahmén emphasizes the im
portance of correlating phenomena on the macro and micro levels. Macro 
level concepts should not be isolated from their micro level correlations. 
Rather relationships must be drawn between macro level concepts and micro 
level components, such as individuals, enterprises and groups. Dahmén's pri
mary concern lies with changes in the production structure. By this he refers 
to the distribution of production and consumption on different commodities. 

In his Ph.D thesis18 Dahmén points out that very little economic research 
is conducted on the economic transformation process. He accounts for this by 
explaining that development impeti have not yet been pinpointed as a result of 
overly narrow focus on macro categories. This has led to the economic trans
formation process been taken as given instead of itself becoming the object of 
theoretical study. By employing a causal analytical approach and combining 
economic theory with economic-historical research, Dahmén hoped to remedy 
this shortcoming. His approach can be seen as a method to relate theory to 
historical development and to simultaneously analyse empirical data on the 
basis of a theoretical scheme. 

14 Åkerman (1955), p84. 
15 Schumpeter (1939,1942). 
16 Pålsson-Syll (1997), p65. 
17 Dahmén (1988). 
18 Dahmén (1950). 
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Dahmén employs a number of concepts in his study of Swedish industry. 
Transformation pressure is illustrated as consisting of a negative and a posi
tive part. The negative part is comprised of the gradual abandonment of obso
lete production methods and the positive part, on the other side, consists of 
the emergence and application of innovations. Dahmén also designated the 
enterprises included in his study as belonging to one of three categories. They 
were classified as either advancing, stagnating or declining. One major factor 
contributing to the development of enterprises was the failure of investments. 
In the same vein as Åkerman, Dahmén draws intimate relationships between 
the character of investment failures and the temporal perspective of the actors 
involved. 

One of Dahmén's contemporaries who also followed in Àkerman's foot
steps and made a significant academic impact was Ingvar Svennilson. He, 
however, remained more faithful to neoclassical theory than either Åkerman 
or Dahmén. Svennilson, in fact, adhered to the school of economic theory 
known as the Stockholm school, which Åkerman criticised for its static view 
on the economy. Despite of the differences, however, Svennilson, Åkerman 
and Dahmén shared a basic view of economic theory and method. 

Early on, Svennilson utilized structural analysis in his work on the de
velopment of wages in Sweden during 1860-1930.19 In this study, Svennilson 
analyses changes in productivity and the relationships these have to wage de
velopment. Among other things Svennilson found that the ratio of wages to 
value added per worker corresponds to changes in value added that result 
from price variations. This wages trend concurs approximately with produc
tivity changes.20 

The theoretical foundations for Svennilson's structural analysis are that 
the relationships during the business cycle between macrocategories such as 
incomes, savings and consumption are dependent on the structure of the eco
nomic system. The structural analysis revealing the composition and magni
tude of these macro categories forms the foundation for an analysis of the 
business cycle. The development of the economic structure and the business 
cycle are regarded as interrelated, with this interrelation being the possible 

19 Svennilson (1935). 
20 Svennilson (1935), p253. 
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impetus behind cumulative development processes.21 Svennilson also coined 
the term structure rationalization, by which he meant a change in the division 
of labour within a certain sector whereby a move was made toward the crea
tion of large-scale units and the mass-production of limited number of prod
ucts.22 

Svennilson's most significant study located within the framework of 
structural analysis is Growth and Stagnation in the European Economy, in 
which he investigates the European economy during 1913-1938.23 In it he 
uses an approach whereby economic development is seen as a process with 
present events being determined by past ones. Long-term change is closely 
associated with the transformation of production whereby different sectors 
experience varying rates of growth. As Dahmén did before him, Svennilson 
claimed that analyses of purely macro categories like investments were not 
sufficient, especially when technical change was being considered.24 

Although his interpretation of innovation and the role of entrepreneurs 
differed somewhat, Svennilson too, was influenced by Schumpeter. While 
Schumpeter emphasized entrepreneurial innovation, Svennilson underscored 
the role of market fluctuation in the growth process. With his broader concept 
of innovation, Svennilson was able to integrate the process of transformation 
with the theories of Keynes and Wicksell thereby incorporating the aspects of 
both supply and demand in his structural analysis.25 

One striking feature of both Dahmén's and Svennilson's methodological 
approaches is the leading role that economic theory plays. In keeping with 
Åkerman's concepts of fundamental dualism, they attempted to base their his
torical analyses on a purely economic framework. Despite their differences in 
emphasis and attitude regarding economic theory, they nonetheless recog
nized the importance of factors affecting long-term development and they 
looked beyond the scope of static economic theories. 

21 Pålsson-Syll (1997), p84. 
22 Svennilson (1942). 
23 Svennilson (1954). 
24 Svennilson ( 1954), pil. 
25 Pålsson-Syll (1997), p93. 



The second generation: Structural analysis and historical statistics 
Åkerman, Svennilson and Dahmén have been succeeded by a second 

generation of structural analysts. This new generation, that includes contem
porary researchers, employs approaches that differ markedly from the ones 
taken by their predecessors. Two distinct differences include a shift in inspira
tion sources and the decline in importance of an economic theoretical frame
work. This is not to say that economic theory is now considered irrelevant, 
but it is no longer seen as a vital instrument in research in the way that Åker
man, Dahmén and Svennilson saw it. 

Although Schumpeter continues to exercise influence over contemporary 
researchers, other scholars, such as Alexander Gerschenkron, Walt Rostow 
and Simon Kuznets now also provide inspiration for structural analysis.26 The 
leading trend now is to observe regularities and patterns in Swedish economi
cal development and from these observations then attempt to identify periods 
in the developmental progression. 

A break has been made with Dahmén and Svennilson concerning the 
choice of primary indicators for analysis. In a vein contrary to their predeces
sors, contemporary researchers use macro aggregates as these primary indica
tors. The basic tools for constructing the aggregates are the historical national 
accounts (HNA), and the construction of series in the HNA has become an 
integrated part of structural analysis. 

Pioneering work with the periodization of Swedish economic develop
ment has been conducted as part of a revision of the Swedish HNA (SHNA). 
When they analysed the revised SHNA series, Olle Krantz and Carl-Axel 
Nilsson uncovered a striking pattern in the historic development of macro ag
gregates.27 The indicators used in their primary analysis were the difference 
over time between domestic supply and domestic product and various combi
nations of price indices measuring so-called Gerschenkron effects.28 

26 See, for instance, Gerschenkron (1962), Kuznets (1971), Rostow (1960). 
27 Krantz and Nilsson (1975), especially chapter 9. 
28 The Gerschenkron effects is measured as the relationship between deflators, calculated 

with weights pertaining to the beginning and end of the studied period, and gives indi
cations of the existence of structural shifts. See Gershenkron (1962), Krantz and Nils-
son (1975), pl96. 
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The periodization identified by Krantz and Nilsson was further devel
oped by Krantz and Lennart Schön in the 1980s, once again this work was 
primarily conducted as part of a project regarding the SHNA.29 This subse
quent analysis, based on indicators from the SHNA, resulted in the formation 
of a typological scheme for Swedish development beginning in 1850. The ma
jor concept in this analysis is that development can be divided into periods, 
each of which consists of two phases characterised by structural transforma
tion and structural rationalization. A phase of structural transformation is fol
lowed by a phase of structural rationalization and the whole period culminates 
with a structural crisis, which in turn lays the foundation for a new period of 
structural transformation. The entire phase has a duration of about 40-50 
years. This periodization is summarized in figure 2.1. 

Figure 2.1. The structural analysis periodization. 
1850 1870 1890 1910 1930 1950 1970 

Transf Rat Transf Rat Transf Rat 

* i i i i 
Struct, crisis 

Source: Krantz (1987c). 

The periods are identified with the help of a set of structural indicators 
consisting of the investment ratio, the relationship of investments in machin
ery to investments in buildings, and the export ratio. As these indicators are 
interpreted, a cyclical pattern is revealed. The investment ratio progresses in a 
converse fashion to the motion of the machine investment ratio. The invest
ment ratio increases during periods of structural transformation and stagnates 
or decreases during periods of rationalization. During the transformation 
phase, both the machinery investments and the export ratio decrease, due to 
an increase in investments in new activities as well a greater focus on the do
mestic market. The indicators reveal that investments and the export ratio 

29 The SHNA segment of the project is described in chapter 3. The main analytical con
clusions regarding the periodization pattern have been put forward in a number of pub
lications, the first of which was Krantz and Schön (1983). A description of the typol
ogy is also given in Pålsson-Syll (1997), p98. 

21 



progress in the opposite fashion during the rationalization phase, with invest
ments in machinery rising and the increasing dominance of exports. 

The production structure is renewed during the transformation phase 
with the diffusion of basic innovations throughout the economy, and the 
emergence of new development blocks. During the rationalization phase 
competition increases and investments become focused on improving effi
ciency and productivity. Structural imbalances emerge during the rationaliza
tion phase and this will eventually result in a structural crisis. 

This analysis has been extended further by Schön during the 1980s and 
1990s. He has added new indicators to support the idea of 40-year and 20-
year cycles. In his analysis Schön has included investments in the transporta
tion sector, industrial wage share, and the policy for credit markets and na
tional debt.30 In his work Schön betrays unmistakable influences from 
Schumpeter and Dahmén when he treats innovations and development blocks 
as central to the development process. 

From this description of the typology, it is easy to draw the conclusion 
that this is a kind of long-wave theory of the Swedish development. However, 
differences exist between Krantz and Schön in their interpretation of this ty
pology as well to what extent it is possible to make generalizations and pre
dictions about economic development. It is foremost the interpretation of the 
crisis of the 1970s that is the object for the disagreement. Krantz is of the 
opinion that it is only possible to make generalizations for the specific period 
in question. Furthermore, he suggests that Schön's typology is close to a long
wave theory, which forces Schön to treat the crisis of the 1970s as a variation 
of earlier structural crises. According to Krantz, the crisis in the 1970s repre
sents something new that can be characterized as an unreleased structural cri
sis.31 Recently, Krantz has also argued for the view that the 1950s represents 
an important division in Swedish growth performance. This further supports 
the view that the transformation-rationalization pattern is only valid for a spe
cific historical period and is therefore not suited to formulating generaliza
tions about Swedish economic progress.32 Thus, fundamental differences exist 
in the use and interpretation of structural analysis by Krantz and Schön. 

30 Schön (1989, 1990, 1993a, 1993b, 1994,1997, 2000a, 2000b). 
31 Krantz (1993). 
32 Krantz (2000). 
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If the most recent approach to structural analysis, as adapted by Krantz 
and Schön (KS) is compared to work of the preceding generation, several sig
nificant differences become apparent. The first difference, as noted in the be
ginning of this section, is that modern structural analysis is concerned to a 
greater degree with macro aggregates than the work of Dahmén and Svennil-
son (DS). The KS approach is also more inductive than that adapted by DS. 
The earlier analysts more pronouncedly incorporated theoretical considera
tions in the foundations of their analytical work. The KS approach, on the 
other hand designates empirical analysis of aggregates in the SHNA as its 
point of departure. Neither does the KS approach assume a given set of indi
cators a priori even in the case that the analysis were based on basic theoreti
cal assumptions of the workings of the economy. When the first suggestion of 
a developmental pattern has been found, new indicators are added to the 
analysis according to the KS approach in order to obtain a better picture of the 
economic structure and to enable the formulation of explanations and test hy
potheses. In some aspects the KS approach to structural analysis can be seen 
as a kind of empirical modelling of macroeconomic history. 

The minor role played by economic theoretical considerations has, how
ever, contributed to the inclusion in the KS structural analysis of several im
plicit assumptions about the relationships between different segments of the 
economy. A good example of such an implicit assumption concerns the inter
pretation of the development of the investment ratio. The investment ratio is 
one of the central indicators in the typology of structural analysis. It increases 
during transformation phases and stagnates during the rationalization phases. 
This reasoning reveals an implicit assumption that a higher investment ratio 
leads to structural change on the production side.33 

Underlying this assumption is another theoretical consideration about the 
investment horizon during the transformation phase. Investments during the 
transformation phase are long-term and fail to deliver returns in the short run. 
These type of investments are the opposite of investments in the rationaliza
tion phase. Therefore, there exists a trade-off between structural change and 
output, as long-term investments must lead to a decrease in the growth of out
put. However, the dependent variable structural change has not been opera-
tionalized and measured independently in order to assure that these relations 

33 Krantz ( 1987c), pp 19-31. 
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do indeed exist.34 The lack of explicitly defined relationships between indica
tors and variables has led to the effort put into tests of the hypotheses are not 
equal in value to the amount of effort put into their formulation. Evidence re
garding regularities has not been analysed with the help of advanced statisti
cal tools, not even when the data meet quality standards that render modern 
time series analysis methods applicable. Instead of testing explicitly formu
lated hypotheses, trends and cycles are identified using simple measures or 
what is sometimes called "eyeball econometrics".35 

To be sure, the KS structural analysis has produced many important re
sults. It has also formulated a convincing and logical explanation for the be
haviour of structural indicators. However, if the KS analysis is to be extended 
to encompass Åkerman's multidimensional concept of structural change to a 
greater extent, the need for further economic theoretical considerations be
comes apparent. Simply adding indicators to an empirical model does not 
constitute a particularly successful approach to analysis. Rather explicit theo
retical considerations should be used to facilitate the formulation and testing 
of explanations. Moreover, relationships predicted by the theory can act as 
structural analytical tools to aid in the identification of structural breaks in the 
development. 

The variation in emphasis concerning the role of economic theory exem
plified by the first and second generation of structural analysts can be traced 
back to the disparate academic backgrounds of the scholars involved. While 
Dahmén and Svennilson are economists, Krantz, Nilsson and Schön are eco
nomic historians with closer ties to the discipline of history. These stronger 
attachments to history led the second generation of scholars to adopt a more 
inductive approach that incorporated a greater number of features based on 
empirical modelling. This can be contrasted with the deductive approach 
adopted by Åkerman's immediate successors whose academic base was lo
cated in the discipline of economics. Now, however, as this thesis indicates, 
the time has come to adopt an approach that in many respects represents a 
synthesis of the approaches adopted by the first and second generation of 

34 In Lindmark and Vikström (2000), the issues of explicitly measuring structural change 
are discussed and illustrated with empirical estimates. 

35 For examples of this kind of analysis, see Krantz (1987c), p33, Krantz,and Nilsson 
(1975), pl88 and p205, and Schön (1990), pl9, especially the discussion concerning 
diagram 2.7. 
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structural analysis. The broad macroeconomic approach requires a closer ad-
herement to deductive reasoning based on economic theory, but also a utiliza
tion of the empirical and historical approach prevalent in the work of second 
generation scholars. 

2.3 Growth accounting 

Neoclassical growth theory 
The greater part of international quantitative research on historical mac

roeconomic development, and especially on economic growth can be seen as 
belonging to the tradition of growth accounting. This kind of research dates 
back to the pioneering efforts made by Solow and Abramowitz, among oth
ers.36 The theoretical foundation for this empirical research is formed by neo
classical growth theory, which in turn is based on the formalisation by So-
low.37 

The most important factor behind sustained economic growth according 
the Solowian growth theory or the neoclassical theory of growth is technical 
change. Capital accumulation can drive economic growth in the short run, but 
diminishing returns make long run productivity growth dependent on exoge
nous technical change. For this reason, the growth accounting tradition exam
ines the growth process by empirically attempting to separate the impact on 
growth of traditional production factors such as labour and capital from the 
impact on growth of technical change. 

The growth accounting tradition employs a production function approach 
to explore the connections between output, labour input, capital input and 
technical change. The production function usually consists of a Cobb-Douglas 
type with constant returns to scale. 

The growth accounting methodology that adheres to the Solow approach 
tries to measure the rate of technical progress in compliance with the neoclas
sical assumptions of competitive factor markets and input exhaustion. Tech
nology is treated as Hicks-neutral, which implies that output is modelled as: 

Y,=  A,  •/(*„!,) (2.1) 

36 Solow (1956, 1957), Abramowitz (1956). 
37 Solow (1956). 
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where Y is output and A is the Hicks-neutral technological factor. Put 
this way, the rate of Hicks-neutral technological change will equal the Solow 
residual or total factor productivity (TFP) growth. In practice, this is meas
ured as the difference between output growth and the growth of primary in
puts (capital and labour). The primary inputs are weighed by their income 
shares. 

However, if the neoclassical assumptions behind the growth accounting 
procedure prove false, then TFP will not merely measure technical change. 
The measurement of TFP will, among other things, become distorted as a re
sult of imperfect competition, externalities, production spillovers, omitted in
puts, cyclical fluctuations, and non-constant returns to scale. The presence of 
these sources of mismeasurement has prompted the opinion that TFP is not a 
measure of technical change, but merely "a measure of ignorance".38 

This criticism has led to improvements of the growth accounting proce
dure and the estimates of production factor inputs. As a result, the portion of 
growth explained by TFP has declined significantly, although TFP still can be 
seen as a major source underlying long-term growth. 

New growth theory 
An additional fundamental criticism of neoclassical growth theory and 

the basic growth accounting procedure is based on the purely exogenous 
treatment that technical change receives therein. Changes in technology are 
considered to occur wholly independent of the growth process. Moreover, in
herent predictions in neoclassical growth theory about convergence in growth 
rates between countries conflict with empirical evidence. Comparative studies 
have not revealed any distinct pattern of long-term convergence except within 
certain sets of countries.39 In response to this criticism new or endogenous 
growth theory has been developed. This new theory presents an important 
contrast to the neoclassical view by revealing that capital investments do not 
necessarily precipitate declining returns. New growth theory is based instead 
on the existence of constant or increasing capital returns. These assumptions 
imply that convergence to steady state growth occurs at a significantly slower 
rate than had been proposed in the neoclassical model. Furthermore the new 

38 Abramowitz (1993), p218. 
39 Pritchett (1997), O'Rourke and Williamson (1999). 
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theory points to increased investment as exerting longer lasting effects on 
growth rates. In addition, the case of endogenous growth illustrates the lack of 
diminishing returns fails to guarantee the convergence in income levels and 
growth rates.40 

In a classic paper, Romer41 formulated a mechanism explaining why 
capital might not suffer from diminishing returns. Particular attention is given 
to exploring the possibility of external effects as research efforts by one firm 
spill over and affect the stock of knowledge available to all firms. Using a 
simple endogenous growth model, where firms face constant returns to all 
private inputs. Depending on the aggregate stock of some publicly provided 
input, however, the level of technology varies:42 

Y =  A(X) -  /(*„£„*,) (2.2) 

where the subscript i denotes firm specific variables and R is the aggre
gate stock of knowledge. 

The exact nature of the spillover of knowledge is insignificant with re
spect to the aggregate properties of the model. Arrow43 emphasizes leaming-
by-doing, where A(.) is determined by using past gross investments as a proxy 
for experience. Romer44 models A(.) as a function of R&D, while Lucas,45 in 
an important paper on the endogenous growth theory, models A(.) as a func
tion of the stock of human capital. These approaches have been a source of 
inspiration to great deal of research regarding sources of growth and technical 
change. 

Empirical research 
The initial applications of neoclassical growth theory and of the basic 

growth accounting procedure for the estimation of the residual or TFP were 
made during the 1950s. In the pioneering investigations conducted by Solow 
and Abramowitz,46 estimates of TFP were given showing that it accounted for 
over 80 percent of the total growth. It soon became apparent that these in

40 van Ark and Crafts ( 1996), p6. 
41 Romer (1986). 
42 Romer (1994). 
43 Arrow (1962). 
44 Romer (1986). 
45 Lucas (1988). 
46 Solow (1957), Abramowitz (1956). 

27 



flated estimates of the role of TFP in the growth performance were the result 
of the inaccurate measurement of factor inputs and other violations of the 
neoclassical assumptions, such as the presence of economies of scale. This 
revelation led to the refining of estimates in subsequent growth accounting 
investigations, where the role of TFP was deemphasized.47 

Important research efforts in the tradition of growth accounting have 
been conducted by Maddison where both data collection and analytical results 
have been emphasized.48 Maddison endeavours to examine the sources of 
growth, in order to reveal disparities in growth performance among different 
countries. Here, he made a broad division between proximate and ultimate 
sources of growth. Proximate sources are defined as those that can be re
vealed primarily by economic analyses such as growth accounting. Ultimate 
sources, on the other hand, are defined as those that result of in-depth histori
cal processes, such as those involving the institutional setting and political 
factors. 

Growth accounting investigations that are centered on the historical 
growth process in Sweden specifically are less numerous. Åberg conducted 
such an investigation during the 1960s covering the period from 1861-1965. 
This investigation showed that TFP growth peaked during the periods 1870-
1913 and 1946-1964. Only during the period 1870-1913 did capital contribute 
more to overall growth than did TFP.49 Unfortunately, Åberg derived his es
timates of capital stock from the use of an unorthodox method based on ob
served gross profits. The reliability of his results is consequently diminished 
in comparison to those obtained by other methods. 

Growth accounting investigations for the post-war period show not only 
that TFP has been an important factor underlying overall economic growth 
but also that the rate of TFP growth declined sharply during the 1980s.50 As 
was the case in the period between the first and second world war, the contri
bution from capital to overall growth in the 1980s was smaller than the con
tribution from TFP. 

47 Denison (1962, 1965, 1967), and Jorgenson, Gollop and Fraumeni (1987). 
48 Maddison (1987,1991,1995). 
49 Åberg (1969), p38. 
50 Bentzel (1991), Bergman and Hansson (1992). The results are summarized in Henrek-

son et al. (1996). 
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Endogenous growth theory has generated a great deal of research focus
ing on the role that human capital, patents and R&D expenditure play in the 
growth process.51 Literature pertaining to endogenous growth reveals studies 
relying almost entirely on regression analysis and other econometric tech
niques. Issues discussed in this literature include the relationship between 
technical change and the formation of physical and human capital, the areas 
of convergence and divergence, and the role that technical spillovers plays in 
maintaining constant or increasing returns to capital. 

The sectoral or branch level also lends itself to growth accounting, if 
suitable data is available. This application of growth accounting can help to 
illuminate the relationship between growth on the sectoral level and aggregate 
growth. Productivity growth on the aggregate level can be subdivided into 
three components: the results of intrasectoral productivity growth, the result 
of intersectoral employment reallocation, and the interactive joint effect of 
changes in employment shares and sectoral productivity. This type of ac
counting is known as a shift-share analysis.52 A more traditional type growth 
accounting that subdivides overall growth and focus on TFP can also be per
formed on the sectoral level. By employing both types of accounting, further 
insight can be obtained into the growth process and the proximate causes un
derlying structural change, especially concerning the role that TFP plays as a 
source of intersectorally biased productivity growth between sectors. 

Growth accounting procedures can also be used to assess changing char
acteristics in long-term development. This assessment can in turn provide the 
foundation for a periodization in concordance with the approach established 
in structural analysis. Using a growth accounting methodology, Gordon53 un
covers evidence indicating the existence of a "big wave" of sustained produc
tivity growth between 1920 and 1970. He concludes that this can be traced to 
the character of the basic technology provided an important source of growth 
during this period. The cluster of innovations with electricity at the forefront 
created a large potential for productivity growth. This potential diminished 

51 Examples of research applying the endogenous growth approach are Griliches (1973, 
1990,1995), Kleinkneicht (1987), Lundvall (1992), and Verspagen (1996), Broadberry 
and Wagner (1996), Barro (1991), Mankiw, Romer and Weil (1992). A critical survey 
of endogenous growth literature is in Levine and Renelt (1992). 

52 For applications, see van Ark (1996), Maddison (1996), Schön (2000b). 
53 Gordon (2000). 
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during the 1970s, and the new innovations emerging at this time did not pos
ses the same potential for growth. Results similar to Gordon's is obtained by 
Smits, de Jong and van Ark,54 when they subdivide long-term Dutch growth 
performance into distinct periods which they term as growth regimes. In addi
tion they propose that changes in basic technology and its potential for stimu
lating growth potential the comprise growth regimes. 

Concluding remarks 
Analyses located the growth accounting tradition adhering to either the 

neoclassical or the endogenous growth approach relies heavily on data found 
within the national accounting system. When the endogenous growth ap
proach is used, this data is enhanced by the addition of other indicators of 
technical change and human capital. The use of national accounting data fa
cilitates comparative studies both in terms of time and across countries. 

It is tempting to view the neoclassical and endogenous approaches to 
growth accounting as opposing rather than complementing each other. In the 
neoclassical approach, for example, technical change indicated by TFP is seen 
as an exogenous "black box", while the endogenous view adopts a view of 
technical change as being related to other factors in the growth process. As 
both Stiroh and Maddison55 point out, however, more insights into the growth 
process are gained by regarding the two approaches as complementary. The 
strength of the neoclassical view lies in its provision of tools that efficiently 
measure what has happened during the growth process and what impact tech
nical change has made on growth. The endogenous approach, in turn, can 
provide an explanation for why technical change accelerated during certain 
periods of time. The tools provided by neoclassical growth accounting enable 
the measurement of the rate of technical change, while endogenous growth 
models reveal probable stimuli for technical change. 

Finally, as the research conducted by Maddison, Gordon and Smits, de 
Jong and van Ark demonstrate, the neoclassical growth accounting approach 
can not only be used to characterize periods in long-term historical develop
ment but also be employed as a tool to aid in understanding the forces under
lying long-term economic development. 

54 Smits, de Jong, and van Ark (1999). 
55 Stiroh (2001), p2 and Maddison (1996), p57. 
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2.4 The general equilibrium approach 

Theoretical approach and general methodology 
A good many of the analyses discussed in the previous sections can be 

characterised as partial equilibrium analyses. The partial analysis is the most 
common approach used when different issues are analysed. These analyses 
are partial in the sense that the one part or sector is focused upon at a time 
while keeping other factors withheld from the analysis constant. If the eco
nomic system consists of a number of interrelated entities, however, where 
the change in one entity affects the behaviour and performance of the others, 
then the partial analysis may be misleading.56 In other words, the partial equi
librium analysis does not take into account feedback and multiplier mecha
nisms existing in the changing economy. The outcome therefore of adopting 
this perspective is that far-reaching effects that sectoral changes can have on 
the system are not considered in a partial equilibrium analysis. One way to 
remedy this shortcoming is to use a general equilibrium (GE) approach in
stead. 

A general equilibrium approach is most frequently applied to a specific 
problem through the formulation of a computable general equilibrium model 
or CGE, where both prices and quantities in all sectors are determined 
endogenously. This results in complex interactions being taken into account 
and their effects being quantified. This fact has led to the increasing adoption 
of CGE-models in policy analysis in a number of areas where interaction ef
fects are important to consider. These areas include analyses of tax inci
dence,57 international economics and trade policies,58 development econom
ics,59 and, more recently, environmental economics.60 

56 A formal analysis of the large differences that occur between partial and general equi
librium analysis is made in Whalley (1975). 

57 Exmaples are Shoven and Walley (1972, 1984). 
58 Examples are Whalley (1984), Harrison, Rutherford and Wooton (1989), and Harrison, 

Rutherford and Tarr (1997). 
59 Examples are Dervis, de Melo and Robinson (1982), Adelman and Robinson (1978). 
60 Examples are Harrison and Kriström (1998), Vaughn Nestor and Pasurka (1995), and 

Böhringer and Rutherford (1996). 
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The general methodology applied when using CGE-models consists ba
sically of a counterfactual method, which concurs with major precepts of the 
so-called new economic history.61 The formulation of counterfactual state
ments of how the economy would have performed under alternative condi
tions clearly demands a general equilibrium approach. In addition, economic 
history often focuses on the impact of large changes in variables or institu
tions, where the interaction effects may be quite substantial. In these cases, 
partial equilibrium analyses may produce misleading results. The conclusion 
that can be drawn is that economic history is a discipline where the use of 
CGE-models is appropriate and serves a purpose. 

Using a counterfactual approach, CGE-models can be applied on histori
cal problems. This practical application is primarily composed of three 
steps.62 The first step involves formulating a model based on the problem at 
hand with theoretical starting points concerning the central workings of the 
economy and its interrelations. The structure of the model itself is deducted 
from the Leontief input-output structure, which captures the interrelatedness 
of production originating in the flow of intermediate goods between various 
sectors.63 The input-output structure is extended by the insertion of income 
flows in order to bring the circular flow in the economy to a closure, thus 
enabling household behaviour to be treated as endogenous. This signifies that 
the model is based on a description of the economy as derived from the social 
accounting matrix or SAM. The SAM describes not only the input-output 
structure of production but also the income distribution and allocation.64 Data 
availability presumably plays an important role in the formulation of the 
model as well due to the tremendous influence that data has on the amount of 
detail possible to achieve in the model. Upon its formulation the model is 
calibrated with suitable values for parameters. In addition exogenous vari
ables are assigned actual historical values. 

61 One of the pioneers of the so-called new economic history was R. W. Fogel, with his 
study on the importance of railroads for American economic development. See Fogel 
(1964). 

62 The description of the CGE-application steps is based Thomas ( 1987), pp 153-159. 
63 Lentief (1936,1941). 
64 See chapter 3 for an explicit description of the SAM and its relationship to the tradi

tional national accounts. 
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The next step in the application of CGE-models involves running a con
trol or base test of the model, for the purpose of checking the calibration and 
and verifying its ability to replicate the historical values of the endogenous 
variables. A static one-period model should replicate historical values per
fectly. A multi-period model, on the other hand, should replicate historical 
data with sufficient accuracy. 

Following the calibration of the model, the third step in the application 
process is taken whereby the effects of different factors on economic per
formance are evaluated using counterfactual simulations. These involve alter
ing one or more of the parameters and/or exogenous variables and then com
paring the values of the endogenous variables to those of the base run. The 
difference between values obtained in the base run and values obtained in the 
counterfactual simulations then form estimates of the effects of the factors 
that were altered between the base and simulation run. 

Problems arising from the use of the CGE approach in economic history 
Even if the general equilibrium approach has a great deal of theoretical 

properties to offer, numerous difficulties exist in the application of CGE mod
els on economic-historical issues. In James' survey discussing the use of CGE 
in economic history a number of problematic issues are raised.65 

The first, and perhaps most problematic issue, is that CGEs require a 
large amount of high quality data if they are to yield meaningful and reliable 
results. Shortage of data can result in the failure to address important research 
topics using a CGE approach even if such an analysis would be the most ap
propriate from a theoretical perspective. 

Another consequence of the limitations imposed by the empirical base is 
that the model that existing data enables to be designed and estimated may not 
be complex or detailed enough to adequately answer the question posed by 
the study at hand. Moreover, data limitations make the problem of model 
specification more difficult to resolve, as disputes over different function 
specifications cannot be solved empirically. 

Another problem arising from the use of CGE models for economic-
historical analysis is the difficulty inherent in the appropriate formulation in 
the model of dynamic mechanisms. Comparative statics are able to capture 
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the immediate effects of changes concerning specific variables but fail to re
flect the long-run implications of capital formation and technical progress to 
name a couple of examples. This issue can also be related to the broader ques
tion whether general equilibrium theory itself is appropriate for analysing the 
economic history. If the GE theory is not deemed appropriate, then CGE-
models are less viable as analytical tools. 

A third issue involving the use of CGE models concerns computational 
problems related to their use of large CGE models. The difficulty of finding 
solutions and the large amount of computer power and human skill that is re
quired to solve large non-linear models have also contributed to the limited 
use of CGE-models in economic history. In answer to this, linearized models 
of the type formulated by Jones and Johansen have instead been widely 
used.66 In these models variables are expressed in growth rates rather than in 
absolute values. Although solving these models is relatively simple the solu
tions they provide are only approximate. If exogenous variables are altered by 
only small amounts errors will be relatively small, but economic historians are 
often interested in the effects of changes on a much larger scale. In such cases 
the linearized model is not suitable for analytical use. 

The development of computer technology and the increased availability 
of user-friendly software packages during recent decades, however, have gone 
a long way toward alleviating the computational problem.67 From the compu
tational perspective linearized models are now more or less obsolete. 

One final objection to the use of CGE models in economic history con
cerns the difficulty of with which results can be evaluated, especially if the 
model is more complex. This problem can be alleviated by conducting an ex
tensive sensitivity analysis of the parameters. This can aid in the identification 
of crucial assumptions in the model. Once these have been identified, the 
complex model can be reduced to a simpler, more intuitive sub-model. This 
has been demonstrated by Kahn68 in his adoption of Williamson's model for 
late 19th century U.S.69 It is important, however, to remember that it is not 

65 James (1984), pp233-235. 
66 Jones ( 1965) and Johansen ( 1974). 
67 One of the most frequently used computer software packages for CGE modelling is 

GAMS. See http://www.gams.com or Brooke, Kendrick, and Meeraus (1992). 
68 Kahn (1981). 
69 Williamson (1974). 
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possible to determine a priori which part is most significant in the more com
plex model. This necessitates therefore using the model in its entirety in order 
to obtain initial results. 

Despite the difficulties outlined above, the CGE-approach provides 
many advantages compared to the traditional partial analysis. These advan
tages combine to make the CGE-approach a viable one. A broader application 
of CGE-models in economic-historical research can provide further insights 
into macroeconomic issues. This can be especially true for Sweden, a country 
where CGE use has thus far been limited. 

Applications in economic history 
Important areas within economic-historical research that have been in

vestigated using a CGE approach include income distribution, tariffs and 
trade, migration, and the more general areas of growth, structural change and 
resource allocation. 

Williamson has made significant contributions to research concerning 
income distribution by deepening insights into the driving forces underlying 
changes in the distribution of income. Furthermore, he has made important 
contributions to the methodological development of the use of CGE-models in 
economic-historical research. In the investigation of American wage inequal
ity by Williamson and Lindert,70 a three-sector model containing four produc
tion factors was used to examine changes in the skilled wage premium be
tween 1839 and 1909. This model is linear and follows the Jones methodol
ogy with variables being expressed in growth rates.71 Price changes and 
changes in final outputs are determined endogenously in this model, while 
rates of factor supply growth and technical change are treated exogenously. 

One weakness in Williamson and Lindert's model of the American 
economy is that capital formation, most important factor underlying wage 
inequality is treated exogenously. Although some effort is made to endoge-
nize the rates of savings and investments using a simultaneous equations sys
tem, the model can not be considered a full general equilibrium system due to 
the lack of feedback from the savings-investments to the exogenous rate of 
capital formation. However, this same feature in the model also has the ad

70 Williamson and Lindert ( 1980). 
71 Jones (1965). 
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vantage of keeping the model less complex, thereby making the results easier 
to interpret. Williamson uses the same approach and the same type of model 
in his investigation of the development of English income inequality and ex
planations of the English Kuznets-curve.72 

A research issue that more or less demands the use of a general equilib
rium approach is the impact of trade tariffs on economic performance. James 
has examined the distributional and welfare effects of tariffs in the United 
States during the antebellum period.73 In this investigation, a general, non
linear model of the tariff impact is formulated. This model is used to examine 
the impact of tariffs on the GDP level and on income distribution. In addition, 
the model was also used to calculate the optimal or welfare maximizing tariff 
for the U.S in 1859. The model is formulated as a static model for only one 
year. Consequently the model is only able to address static question about tar
iff incidence, leaving dynamic issues about the impact of tariffs on growth 
untouched. 

Darity examines yet another "trade" issue,74 in his investigation into the 
statement of the so-called Caribbean school about the effects of the slave 
trade on European development and on African underdevelopment. The 
model used in this study is linearized and the results support the view that the 
slave trade helped to further the industrialization of Europe at the same time 
as it contributed to African underdevelopment. 

Still another multi-regional economic historical issue that has been ex
amined using CGE models revolves around the stimuli underlying migration, 
globalisation and market integration. O'Rourke has used a CGE approach to 
examine the Irish economy during the famine years in the 1840s. He has also 
used the same approach to look at factors behind Irish emigration and the re
peal of the English Corn Laws.75 Hatton, O'Rourke and Williamson have ex
amined the integration of Atlantic Ocean region as far as mass migration and 
real wage convergence are concerned.76 Stimuli underlying Sweden's drive in 
the late 19th century catch-up to other western countries economically have 

72 Williamson (1985). 
73 James (1978, 1981). 
74 Darity (1982). 
75 O'Rourke (1991,1994). 
76 Hatton, O'Rourke and Williamson (1994). 
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been examined by O'Rourke and Williamson.77 Karlström has conducted a 
CGE investigation into Swedish migration during the late 19th century.78 

These last two studies are two of the few historical investigations of Swedish 
economic performance that have been conducted using a CGE approach. 

The more general issues of growth and resource allocation have also 
been addressed in a number of CGE investigations. Using a large-scale CGE 
model Williamson has explored a number of issues in the late 19th century 
aspects of American economic development including the impact of immigra
tion, imperfect capital markets, changes in transport costs and the effect of 
westward expansion on economic growth.79 Williamson and Kelly used a 
CGE model to examine Japanese development during the Meiji regime in the 
19th century.80 The character of the English industrial revolution has been ex
plored within a CGE-framework in a recent article by Harley and Crafts.81 

When compared to the number and scope of issues addressed in interna
tional economic historical research, the list of CGE investigations concerning 
Swedish development is less impressive. An attempt was made by Parks to 
examine Swedish growth performance using a basic CGE-model but his in
vestigation, although making a pioneering contribution to the field, could not 
be completed due to data deficiencies.82 With the exception of the two studies 
by Karlström and O'Rourke and Williamson that have already been cited, the 
CGE approach has not been used to examine Swedish economic development 
from an economic-historical perspective. 

2.5 Implications for this thesis 

Differences and similarities 
Both similarities and differences exist in the two major research tradi

tions of structural analysis and growth accounting/CGE in the quantitative 
economic history of macroeconomic development. These similarities and dif

77 O'Rourke and Williamson (1995). 
78 Karlström (1985). 
79 Williamson (1974). 
8° Williamson and Kelley (1974). 
81 Harley and Crafts (2000). 
82 Parks (1966). 
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ferences are argued in the following discussion as stimulating the formation 
of innovative ideas and providing improved methods for the investigation of 
long-term Swedish macroeconomic development. 

The most readily apparent and perhaps most significant common de
nominator between the structural analysis and the neoclassical growth ac
counting consists of the importance of data derived from the national ac
counts. The majority of the indicators in the structural analysis tradition are 
derived from aggregates in the national accounting system. One precondition 
for obtaining reliable results in the growth accounting tradition is that data be 
derived from consistent macroeconomic accounts regarding production and 
factor input. The core of the CGE-model is the input-output table and the so
cial accounting matrix (SAM), which both are essential components of the 
national accounting system. An extended and improved set of macroeconomic 
accounts can therefore be utilized in many types of analyses. Because the em
pirical core remains the same in these various analyses, the results are consis
tent and can be compared with one other. 

Another important aspect that structural analysis and the growth account
ing tradition have in common is the vital role technology assumes as a driving 
force underlying growth and structural change. In both of these analytical ap
proaches, profound alterations in basic technology provide a leading impetus 
to long-term economic development. 

Despite the fact that technology is considered to be of importance in both 
these approaches, however, some differences in the empirical treatment of 
technological changes do exist. The aim of the growth accounting tradition is 
to explicitly measure the rate of technical change as well as to indicate the 
importance of this change for overall growth and productivity. The structural 
analysis approach does not primarily measure technical change. Rather it fo
cuses upon the measurement of the consequences of technical change within a 
broader context. The empirical indicators are used to reflect stylized facts de
rived from all areas of the economy. The network of relationships between 
these facts can then be used to form the basis for a typology of the long-term 
macroeconomic development. 

The scope of both the structural analytical approach and the growth ac
counting tradition is wide in order to facilitate the construction of periodiza-
tions and to clearly indicate distinct divisions in long-term macroeconomic 
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development. Results like these are important because they identify time peri
ods that are possible to examine more closely by using both macro and micro 
oriented investigations. 

The CGE-analysis, which also relies heavily upon the use of macroeco-
nomic national accounts data, has not been widely used in Swedish quantita
tive economic-historical research. This limited use of CGE-models in analyti
cal studies of Swedish macroeconomic performance from a historical perspec
tive is somewhat paradoxical. In order to be useful as an analytical tool the 
CGE-models require a great deal of high quality data. Although Sweden, pos
sesses a substantial supply of statistical data, the CGE-approach has not really 
been explored in that country. In other countries, however, where good data 
are relatively scarce the CGE approach enjoys widerspread use. 

CGE-analysis and formal growth accounting analysis represent poten
tially significant tools for investigating in depth the foundations underlying 
stylized facts and structural breaks discovered by basic structural analysis. 
When considering both the structural analytical tradition and the neoclassical 
approach rooted firmly in economic theory, the conclusion can therefore be 
drawn that the application of elements from both these approaches can greatly 
enhance research. 

With its wide perspective structural analysis provides an important tool 
for identifying significant factors from without the immediate economic 
sphere. In addition it serves as a useful implement for the delineating of peri
ods and structural breaks. The drawback in using this approach consists of the 
ease with which an overabundance of indicators can be added to the empirical 
model thus creating an unwieldy apparatus that is difficult to locate within a 
consistent explanatory framework. This pitfall can be avoided, however, if the 
indicators and the focus of the structural analysis are derived from and main
tained within a consistent theoretical framework. The use of such an explicit 
theoretical framework, as the ones found in the growth accounting and the 
CGE approach, makes possible not only the production of stylized facts, but 
also explanations of stimuli and causalities underlying long-term development 

The approach used in this thesis 
The approach taken in this thesis is justified by the considerations dis

cussed above. To begin with, the central role of the historical national ac
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counts in both structural analysis and neoclassically oriented analysis demon
strates the importance of creating consistent macroeconomic accounts. Fur
thermore this thesis takes a major step toward the improvement of the Swed
ish macroeconomic database by extending the SHNA with income accounts. 
Even if the analyses conducted in this thesis using the extended database can 
by no mean be considered exhaustive, the broadened SHNA nonetheless pro
vide a stabile foundation for further research. 

The main approach of this thesis can be described as structural analytic, 
insofar as its purpose concerns the exploration of long-term characteristics of 
and long-term changes in Swedish macroeconomic development. A vital 
component of this approach consists of identifying and subsequently examine 
in depth time periods during which substantial changes occur. This thesis di
verges, however, from previous structural analytical research in its ambition 
to keep the analysis within an explicit economic-theoretical framework. This 
is important in order to avoid the pitfalls of empirical modelling that can oc
cur using an ever-increasing number of structural indicators. The application 
of an explicit theoretical framework upon structural analysis enables results 
from neoclassically oriented growth research to be integrated with one an
other, especially when the causes underlying identified structural breaks are 
examined. 

This approach is apparent in the first analysis contained in chapter 5, 
where a time series based structural analysis is performed in order to identify 
stylized facts in the pattern of Swedish growth and structural change. The 
element that distinguishes this analysis from previously performed structural 
analyses consists of the more advanced and formal statistical methods, such as 
structural time series models, upon which the study of the empirical time se
ries is based. In previously conducted structural analyses, the identification of 
structural breaks in the time series is more or less based upon simple visual 
observations. Furthermore, the results are contextualized and compared with 
results regarding periodizations in growth accounting research. These results 
indicate the pattern of growth as consistent with international growth analy
ses. 

The results presented in chapter 5 indicate two major structural breaks in 
the pattern of Swedish growth and structural change. The first break occurs 
during the 1920s, when long-term growth rates rise to a new and sustained 
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level, at the same time as rates of structural change start to decline. The sec
ond break occurs during the late 1960s when the rates of both growth and 
structural change plummet to unprecedentedly low levels. These two breaks 
are examined in the remaining two analytical chapters of this thesis. 

The analysis in chapter 6 is comprised of structural analysis in greater 
depth of the observed decline in the rates of growth and structural change dur
ing the late 1960s. This analysis follows the approach introduced in chapter 5. 
The purpose of this analysis is to investigate the possible negative impact of 
specific institutions in post-war Sweden on the economic performance of the 
country at that time. The structural indicators are derived from the explicit 
theoretical reasoning of the mechanisms connecting the institutions to eco
nomic performance. The hypothesis presented in this chapter is supported by 
empirical evidence and proposes that the tax system and the emergence of 
pension funds during this period of time affected income distribution in such a 
way that it had a negative impact on long-term economic performance. This 
type of investigation presented in chapter 6 makes it an example of structural 
analysis that is based on indicators maintained within a consistent theoretical 
framework, which makes it possible to avoid the pitfalls of empirical model
ling. 

Finally, an attempt is made with the analysis contained in chapter 7 to 
resolve the paradoxical situation in Sweden where large quantities of high 
quality data exist, but where few attempts have been made to thoroughly ex
ploit this data by applying CGE models or the like. To this end a CGE-model 
is formulated and estimated in this chapter to investigate the shift in growth 
rates around 1920. The main objective of this model is to explore the applica
bility of implementing a full CGE-model in an analysis of Swedish macro-
economic performance. An additional objective concerns the examination of 
the role of technical change as it is indicated by TFP. This chapter employs 
the results from the structural analysis conducted in chapter 5 to indicate the 
1920s as a period of economic-historical interest and to use a formal model 
framework based on general equilibrium theory to explore the mechanisms 
underlying changes that have been observed in rates of growth and structure. 
This chapter thus provides an example of an approach where stylized facts 
from a general structural analysis can be examined more closely in order to 
assess economic historical mechanisms and stimuli. 

41 





3. Income distribution and the national accounts 
The purpose of this chapter is to set the foundation for the empirical es

timations that will be performed in chapter 4. In section 3.1, the income dis
tribution process according to the latest international standard for national ac
counts, referred to as SNA-93, is described. The use of input-output tables 
and social accounting matrices (SAM) are briefly discussed in section 3.2. 
Section 3.3 and 3.4 contain a discussion on how the SNA-93 framework for 
income distribution can be implemented as a part of the SHNA. 

3.1 Income distribution in the SNA-93 

The basic principle 
The national accounting system as defined in the SNA-93 treats the 

economy as consisting of flows and stocks. The flows consist of production 
and income flows, while the stocks consist of different kinds of capital. Both 
the flows and stocks are described in a set of interrelated accounts, which are 
divided into three categories:1 

1. The production accounts, which describe the process of produc
tion in different branches and generate data on value added and 
GDP. 

2. The income accounts, which describe the process when value 
added is distributed as incomes in the economy and generate data 
on savings as the closing balancing item. 

3. The capital accounts, which describe the change in capital stock 
and which use the savings in different sectors as input. 

The present SHNA cover the production accounts in the SNA-93. A 
natural and logical extension of the SHNA is to implement accounts that de
scribe the distribution of value added as income flows to different sectors. 

The income distribution process in SNA-93 is described in three steps, 
where each step is represented by a main account. There is one account for 
primary distribution, one for secondary distribution or redistribution and, fi

1 UN, OECD et al (1993), ppl7-18. (SNA-93). 
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nally, one account for the use of income. The first account describes the mar
ket allocation of income, according to factor type and ownership. The second 
account describes the redistribution of income between sectors. This redistri
bution is dependent on the prevailing institutions, such as welfare and tax sys
tems. Finally, the use of income describes the allocation of income between 
consumption and saving. The opening balance to these three accounts is value 
added from the production accounts and the closing balance is savings. Thus, 
the income accounts become the link between the production process and the 
formation of capital.2 

Each account records a number of transactions for different sectors in the 
economy. The sector division can be either functional or institutional. In the 
functional division, the economic units are grouped according to the character 
of their activities, for example agriculture, industry etc. In the institutional 
division, the economic units are grouped according to the character of the unit 
itself, its role and purpose in the economy. There are five kinds of institu
tional sectors in SNA-93: Financial and non-financial corporations, general 
government, households and non-profit institutions serving households 
(NPISH). These main sectors may be divided into subsectors, according to the 
needs and the available data sources.3 In the SNA-93, the income accounts are 
primarily based on an institutional sector division. 

The accounts 
The main account for the primary distribution is divided into two subac

counts, where the first one describes the distribution of value added on wages 
and operating surplus. This account is shown in figure 3.1. 

This account can be based either on a functional or an institutional sector 
division, but it is common, as in the Swedish national accounts (SNR), to use 
functional sectors. The item on the resource side of the account is value added 
in each sector, which for all sectors sum to GDP. Value added can be calcu
lated both gross and net, and in the latter capital depreciation is deducted. In 
the accounts shown in this section, it is assumed that value added is calculated 
gross. 

2 SNA-93, pp27-29. 
3 SNA-93, p8. 
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Figure 3.1. The generation of income account. 
II. 1.1 The generation of income account. 
Uses Resources 
D. 1 Compensation of em
ployees 

D.2 Taxes on production 
and imports 

D.3 Subsidies (-) 

B.lg Value added 

B.2g Operating surplus 
B.3g Mixed income 

Source: SNA-93,p31. 

The common valuation method in the SNA-93 is the use of basic prices, 
which includes the net of taxes and subsidies on production and ex
ports/imports.4 This explains why the items D.2 and D.3 are present on the 
use side of the account, since they must be deducted from value added in or
der to obtain a proper distribution. 

The main item on the use side is D. 1, compensations of employees. This 
item contains both the wage bill and the social contributions made on account 
of the employees. The item D. 1 therefore contains all direct costs that can be 
attributed to the use of labour. 

The remainder of the value added after deducting net taxes and compen
sation of employees is the operating surplus. The operating surplus is divided 
into two parts. First there is the part that can be considered as pure gross oper
ating surplus (B.2g), which is the part of income that must cover depreciation 
of capital, interest on capital and eventually yield a net profit. The other part, 
mixed income (B.3g), consists of operating surplus that partly can be regarded 
as return to labour. This concerns primarily the incomes from unincorporated 
enterprises, in which the owner uses both capital and his own labour. From an 
institutional perspective, B.2g is regarded as income belonging to the corpo
rate sector, while B.3g belongs to the household sector.5 However, the total 
gross operating surplus contains that part of the incomes corresponding to the 

4 SNA-93, p24. 
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concept of gross profit. The gross profit is the remainder of income after de
ducting all direct costs of production (intermediate consumption and wages). 
It is from the gross profit that all capital costs and net profit are to be paid. 

The second sub-account in the primary income distribution account con
sists of two parts. First, the operating surplus/mixed income is distributed on 
institutional sectors instead of functional (if, which usually is the case, the 
generation of income account is based on functional sectors). Second, the ac
count includes the distribution of property income. 

The transactions in this account also include transactions to and from the 
rest of the world (ROW), which is treated as a separate institutional sector. 
The account is denoted the allocation of primary income account and is 
shown in figure 3.2. 

Figure 3.2. The allocation of primary income account. 
II. 1.2 Allocation of primary income account 
Uses Resources 
D.4 Property income 

B.5 Balance of primary 
income 

B.2 Operating surplus/ B.3 Mixed 
income 
D.l Compensation of employees 
D.2 Taxes on production and imports 
D.3 Subsidies (-) 
D.4 Property income 

Source: SNA-93, p31. 

Property income is income that results from holding different kinds of 
capital assets. These incomes include interests, rents, dividends and other 
profit distributions from corporations or quasi-corporations. The property in
come for each institutional sector is registered both on the uses and resources 
side of the account, i. e. each institutional unit can have both assets and 
liabilities that generate income flows.6 

5 SNA-93, p30. 
6 SNA-93, pp30-31. 
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The closing balance of the first main account is called the balance of pri
mary income, which when summed for the total domestic economy equals the 
national income. 

The first main account can be characterized as describing the distribution 
that is the result of market factors, such as the supply and demand for produc
tion factors. The second main account, the secondary distribution of income 
account, can be characterized as describing the part of the income distribution 
that is institutionally determined by law, regulations or by other contracts be
tween institutional units. 

The transactions in this account include taxes, social contribu
tions/benefits and other transfers between the institutional sectors and to the 
rest of the world. This account is shown in figure 3.3. 

Figure 3.3. The secondary distribution of income account. 

II.2 Secondary distribution of income account 

Uses Resources 
B.5 Balance of primary income 

D.5 Current taxes on income, 
wealth, etc 
D.61 Social contributions 
D.62 Social benefits other 
than social transfers in kind 
D.7 Other current transfers 
B.6 Disposable income 

D.5 Current taxes on income, 
wealth, etc 

D.61 Social contributions 
D.62 Social benefits other than 

social transfers in kind 
D.7 Other current transfers 

Source: SNA-93, p32. 

The opening balance of this account is the balance of primary income 
from account II. 1.2. In this account, all transactions are not recordable for 
both sides of the accounts for the institutional sectors. Current taxes are re
corded on the resources side for the government sector and on the uses side 
for the other sectors. Social contributions are fees that are used to cover the 
costs of different kinds of social insurances. Thse are normally paid directly 
by employers to the government sector, but in the SNA-93 they are included 
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in the compensation to employees and then transferred from the households to 
the public sector.7 

Social benefits consist of different kinds of benefits that are transferred 
in cash. These include transfers from social insurances covering sickness, un
employment, pensions etc, as well as direct transfers in the form of social re
lief and other benefits. These benefits are recorded on the resources side for 
the households and mainly on the uses side for the government sector and to 
some extent the corporate sector.8 Social benefits in kind, such as public ex
penditure on health care and education that can be used at no charge or for a 
minor fee are not regarded as social benefits in this account. These are instead 
recorded as public consumption. However, the SNA-93 allows the treatment 
of these expenditures as transfers of social benefits in kinds, which are then re
corded in a separate account.9 

Other current transfers include other direct transfers between the sec
tors, and consist of insurance premiums and claims, foreign aid etc. and can 
be recorded both on the resources and uses side of each sector. 

The closing balance of the account is the disposable income for each sec
tor. As was mentioned earlier, social benefits in kind can be regarded as social 
transfers, which in that case yield an adjusted disposable income for the pub
lic and household sectors. 

The final income account in the SNA-93 is the use of income account. It 
describes how the sectors allocate their disposable income between consump
tion and savings. The account is shown in figure 3.4. 

The account records the use of income on private and public final con
sumption, which yields the savings as a balancing item. In addition, for the 
household sector, changes in the equity of pension funds are recorded both on 
the resource and use side. This procedure is a result from the accounting 
method used in the SNA-93, where reserve funds of pension insurance poli
cies are seen as a property of the policyholders. They are therefore not re
corded as transfers between institutional units, but are instead treated as the 
acquisition and disposal of financial assets. However, in order to get a clear 

7 SNA-93, pl68. 
8 SNA-93, ppl98-199. 
9 SNA-93, pp201-202. The transfers of social benefits in kind are recorded in account 

II. 3 Redistribution of income in kind, which yield adjusted disposable income for the 
governmental and household sector. 
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picture of the households' behaviour in respect to their incomes, the pension 
payments from pension insurances are recorded as transfers in the secondary 
distribution account and an adjustment item (D.8) is added to the use of in
come account. The adjustment item ensures that the household savings are 
correctly recorded.10 

Figure 3.4. The use of disposable income account. 

II.3.1 Use of disposable income account 

Uses Resources 
P.3 Final consumption ex
penditure 
D.8 Adjustments for the 
change in net equity of 
households on pension funds 
B.8 Saving 

B.6 Disposable income 

D.8 Adjustments for the change in 
net equity of households on pension 

funds 

Source: SNA-93, p34. 

The use of income account is the last of the income accounts in the 
SNA-93. The savings in this account form the opening balance for the capital 
accounts that follow the income accounts. 

3.2 Input-output tables and social accounting matrices 
The national accounting system, as it was described in the previous sec

tions is based on traditional accounts with a resource and a use side. The data 
contained in the system can, however, be organised in other ways that have 
clear benefits, both from a statistical and from an analytical perspective. One 
important alternative formulation of the national accounting system is the in
put-output table, which can be further extended to a social accounting matrix 
or SAM. 

The input-output table is a matrix that mainly contains the information in 
the production accounts and the supply and use table. The input-output pro
vides detailed information about the production process, the use of goods and 

10 SNA-93, p205. 
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services and income generation.11 Furthermore, the input-output table pro
vides information on the interdependence of the production in the economy 
by showing how different sectors use output from other sectors as intermedi
ate consumption in their own production process. In addition, the input-output 
table shows also how parts of production from different sectors are allocated 
to final demand such as consumption and exports. 

The matrix formulation of the national accounts contained in the input-
output table is an indispensable tool in many respects. To begin with, the in
put-output table provides a framework for checking the consistency of statis
tics on the flow of goods and services that are obtained from different sources. 
One important aspect of this use is that input-output tables can be used to 
calibrate the accounts so that there is a consistency between value-added es
timates and the allocation of gross production among different uses, such as 
intermediate consumption, investment, exports and final consumption. 

The second important use of input-output tables is in economic analyses. 
These include analyses of production and the structure of demand, exports, as 
well as different kinds of sensitivity analyses. A basic analytical tool is the 
Leontief-model, where output of each product is defined in terms of the 
amounts used by other producers and the amount sold to final uses. This is 
then used to form the so-called Leontief-inverse, which shows the full impact 
of a change in demand for outputs on the output of other producers. The in
put-output table and the Leontief-model can then be used to investigate the 
production structure of the economy and how the economy reacts to a change 
in, for instance, the final demand for specific sets of products.12 

However useful the input-output tables may be, they do not incorporate 
the interrelationships between value added and final expenditures. By extend
ing the input-output table to show the entire circular flow of incomes, one 
reaches another formulation of the national accounts known as a social ac
counting matrix or SAM. The SAM is a presentation of the SNA accounts in a 
matrix that elaborates the linkages between the input-output table and the in
stitutional sector accounts.13 

11 SNA-93, p343. 
12 SNA-93, p375. For an introduction to analyses based on input-output tables, see Miller 

(1985). 
13 SNA-93, p461. 
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Even if the SAM can be used as a statistical tool for reconciling detailed 
information originating from different sources and covering different areas of 
the economy, one important application for the SAM is as a tool for model
ling and policy analysis. In this kind of analysis, the impact of different policy 
measures such as taxes and tariffs on growth, structure and income distri
bution can be studied. For this purpose, computable general equilibrium mod
els (CGE) are frequently used. These models heavily depend on the data con
tained in a SAM. These models, to a lesser extent, have also been applied in 
economic-historical research, as discussed in chapter 2, which motivates a 
closer description of the structure of a SAM. In figure 3.5, the basic structure 
of a simple SAM is shown.14 

Figure 3.5. The structure of a simple SAM. 
Expenditures 

Factors Institu-tions 
Receipts Activities Commodities Labour Capital House-holds Government Capital 

account 
Rest of 
World 

(1) (2) (3) (4) (5) (6) (7) (8) 
Activities (1) 

Commodities (2) Intermediate 
input 

Domestic 
commodity 
supply 

Private 
consumption 

Export subsidy 

Government 
consumption 

Investments 

Export 

Labour(3) 
Capital (4) 
Households (5) 

Wages 
Rentals 

Labour 
income 

Capital 
income 

T ransfers Capital 
inflow 

Government (6) Ind.taxes Tariffs Taxes 
Capital acct (7) Savings Government 

Rest of world (8) Imports 
savings 
Reserve 
accumulation 

Total (9) Total costs Total Factor Factor House-hold Government Investment Foreign 
absorption income income income expenditure exchange 

inflow 

Source: Dervis, De Melo and Robinson (1982), pi56. 

The basic structure of the SAM is that rows correspond to receipts and 
columns to expenditures. Each row and column corresponds to a separate ac
count, where receipts and expenditures must balance. In the SAM, it is com
mon to separate activities from commodities ((1) and (2)). Activities corre
spond to the producing sectors in the input-output accounts, while the com
modity accounts combine domestic supply with imports, yielding total supply 
or domestic absorption. 

14 A basic introduction to SAMs can be found in King (1981). 
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The factor accounts ((3) and (4)), indicate payments for factors of pro
duction (rows), and the distribution of factor incomes (columns) to the institu
tional sectors that are defined in the SAM. In the simple SAM in figure 3.5, 
only two institutions are distinguished, which is insufficient in many cases, 
especially when using the SAM to analyse issues concerning income distribu
tion. In figure 3.5, government receives income from direct and indirect taxes 
(row (6)) and spends it on transfers and government consumption (col (6)). 
Households receive factor incomes and transfers (row (5)), and use it on con
sumption (column (5)). For both types of institutions, savings are the remain
der after consumption and are used for demanding investment goods, which is 
shown in the capital account (7). 

The rest of the world account is used to reflect the source of foreign ex
change (col (8)) and its disposition (row (8)). Foreign exchange receipts from 
exports and foreign borrowing are distributed to various actors, like producers 
and households. These receipts are used to buy imports or are held by the 
government as increased reserves. This means that foreign saving is not 
treated separately, but is included in the accounts for the institutional sectors. 

From the perspective of economic modelling and analysis, the major use
fulness of the SAM is that it brings together into a consistent framework the 
accounts for the various actors in the economy. 

3.3 Income distribution and the SHNA 
The first part of this section contains a description of the state of the cur

rent SHNA. The next part contains a discussion of how the income distribu
tion framework in the SNA-93 can be used in conjunction with the present 
SHNA. The purpose of the section is to discuss the possibilities and general 
methodological issues connected to the implementation of income accounts in 
the SHNA. 

The state of the current SHNA 
The Swedish HNA have, compared to those existing in other countries, a 

long history. In the 1930s, the first estimations of the long-term development 
of the national income were completed. They encompassed the years 1861 to 
1930 and covered production values and value added for the total economy, 
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as well as subdivided on seven sectors.15 This first version of SHNA has 
formed the basis for the following elaborations of the SHNA, where, for in
stance, the sector division of the latest SHNA is almost the same as in the first 
version. 

In the 1950s, Östen Johansson16 made a revision of the estimates in the 
first SHNA, as part of an international project initiated by Simon Kuznets. His 
estimates extended the time period covered to 1955 and he made a number of 
revisions of earlier estimates. The most thorough revisions were made in the 
building and construction sector. He also adjusted the earlier estimates to be 
more in line with the modern national accounts that evolved in the decades 
following World War II. 

In the middle of the 1970s, a third revision of the SHNA was performed. 
In the work conducted by Olle Krantz and Carl-Axel Nilsson, methodological 
issues was emphasised. Even if Johansson's figures were revised, the main 
point with Krantz/Nilsson's study was to find methods for making constant 
price estimates. They calculated deflators and devised methods of constant 
price estimation that were suitable for the long-term time series contained in 
the SHNA.17 

The latest version of the SHNA has evolved from a project that started in 
the late 1970s.18 At that time, complete revisions of the earlier estimates were 
made and the time period was extended to encompass the years 1800 to 1980. 
A great effort was exerted as well to calculate new deflators of the Paasche 
type in order to obtain reliable constant price volumes of the Laspeyres type. 
The sector division of the current SHNA is based on the one in the first pro
ject and is shown in table 3.1. 

In addition to the main sectors, there are a varying number of subsectors 
or branches corresponding to each main sector. In general there is a produc
tion account for each subsector, showing production values, intermediate con
sumption and value added. Through aggregating, it is then possible to obtain 
production accounts for the main sectors and the total economy. 

15 Lindahl, Dahlgren, and Kock (1937). 
16 Johansson (1967). 
17 Krantz and Nilsson (1975). 
18 The series are published in a number of volumes: Schön (1988,1995), Petterson 

(1987), Krantz (1986, 1987a, 1987b, 1991), and Ljungberg (1998). 
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Table 3.1. Sector division of the latest SHNA. 
Sector Description 
I Agriculture with ancillaries 
II Industry and handicrafts 
III Building and construction 
IV Private service production 
V Services of dwellings 
VI Transport and communication 
VII Public services production 

Source: Krantz (1994a). 

For the task of broadening the SHNA with income accounts and thereby 
bringing the SHNA closer to a system of accounts, it is worth noting the fol
lowing about the present SHNA: 

• The sector division is purely functional, where the economic units 
are allocated to a sector depending on the purpose of their activity 
and what they are producing. Furthermore, the division is not to
tally compliant with the standard sector division in the SNA-93,19 

although there is work in progress to establish a standard of divi
sion that conforms to the internationally adopted standard.20 The 
only exception to the principle of functional sector division is sec
tor VII, public services, which can be seen as institutionally de
fined. 

• The present SHNA cover the production side of the economy, so it 
is possible to establish production accounts that conform to the 
SNA-93 standard for each functional sector. These production ac
counts can then be the starting points for extending the SHNA 
with income accounts. 

19 SNA-93, pp594-596. 
20 This work is done within a framework of a Nordic project, which aims to create a uni

form standard for the HNA in the Nordic countries. This far, the work in the project 
has resulted in the following publications: Krantz (1994b), Eloranta (1997), Christen
sen (1998), Honningdal-Grytten (1999), and Lindmark and Vikström (2001a). 
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In the SHNA, the production values in the production accounts are allo
cated according to the purpose of the production, i. e. investment, consump
tion, export and intermediate consumption. This makes it possible to create 
transaction accounts complying with the definitions in SNA-93.21 This alloca
tion can also be used in the income accounts, which in this case mainly con
cerns data for private and public consumption. However, it must be noted that 
the work to allocate the gross output is not entirely finished as intended, due 
to the uncompleted revisions of the foreign trade estimates. The consequence 
of this is that the consistency of the accounts has not been checked by the 
creation of input-output tables. From that aspect, the SHNA created by Jo
hansson22 is the latest revision that is entirely consistent between estimates of 
value added and distribution of output. 

Income accounts in the SHNA 
The natural point of departure for all work with SHNA is the definitions 

and concepts of the modern national accounting system (SNA). The SNA is 
firmly based on accounting and economic theory. SHNA that were not based 
on SNA would suffer from two serious disadvantages. To begin with, it would 
be hard to get any credibility for a system of SHNA that is totally incompati
ble with and based on different definitions than SNA. Secondly, with a system 
of SHNA that differed from the SNA, it would be difficult to take advantage 
of the data in the modern national accounts. The linking procedure between 
the SHNA and the SNA would be complicated and require recompilation of 
much SNA data. Therefore, it is of vital importance that any extensions of the 
SHNA conform, as much as possible, to the SNA and its most recent revision, 
SNA-93. 

If the broadened SHNA shall conform to the principles in SNA-93, then 
two conditions must be satisfied: 

• The main accounting structure and the flow of data must be simi
lar to the one in SNA-93, in order to facilitate linking and com
parison between historical and contemporary data. 

• The institutional framework of the SNA-93 must be transferred to 
the SHNA, since this is the basic starting point of the SNA-93. 

21 SNA-93, p38. 
22 Johansson (1967). 
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The institutional framework is also important for the historical 
analysis of the economic behaviour of different social groups. 

The transformation of the SHNA from a functional to an institutional 
framework is one of the most thorough changes of the current SHNA that 
must be made. 

Institutional sectors 
As the Swedish (and Nordic) HNA mostly are restricted to the produc

tion side, they are based on functional sectors. One international exception is 
C. H. Feinstein's HNA for England, which also uses an institutional sector 
division.23 

In SNA-93, the framework is based on five domestic institutional sec
tors, while the national accounts published by Statistics Sweden (SNR) con
tain six domestic sectors. Feinstein's division consists of four domestic insti
tutional sectors. To these domestic sectors, the rest of the world is added as 
an institutional sector. In table 3.2, the institutional sector divisions used in 
SNA-93, SNR and Feinstein are shown. 

The institutional sector division that is used in a broadened framework 
for the SHNA must be robust in two ways. Firstly, it must be robust so that it 
is useful for historical analyses of long-term economic development. The di
vision and the classification of institutional units must be relevant and useful 
for the description of an economy that is not similar to the economy of today. 
There is a risk that the modern definitions of SNA-93 are not good as a de
scription of the past economy due to different institutional conditions. The 
definitions of the sectors may therefore not provide an appropriate description 
of the economy and since the resulting different institutional groups will not 
consist of homogenous units, the historical analysis may be distorted. 

23 Feinstein (1972). 
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Table 3.2. Institutional sector division in SNA-93, SNR and Feinstein. 
SNA-93 SNR Feinstein 
Non-financial Non-financial corp. Corporations 
corp. 
Financial corpo Financial corporations 
rations 
Government Central government Central government 

Local government Local government 
Social insurance sec
tor. 

Households Households and Households 
NPISH. 

NPISH 
The rest of the 
world 

The rest of the world The rest of the world 

Source: SNA-93, p30, SCB (1979), pl04 and Feinstein (1972), p7. 
Note: NPISH = Non-profitable institutions serving households. 

The second aspect of the robustness of the sector division is of an em
pirical nature, if empirical estimates cannot be made, there is no use for a very 
detailed institutional sector division in the SHNA. Instead it can be more rea
sonable to choose a simpler sector division, in which the variables can be es
timated with acceptable precision. 

For the framework used in this study, the possibilities for estimation 
must have the final vote, which in this case means that there will be only three 
basic institutional sectors in the suggested broadening of the SHNA: Corpora
tions, households and the government sector. 

As described in the previous section, the SHNA consist of a set of func
tional sectors. These series must be transformed to an institutional framework 
if the SHNA is to be compliant with SNA-93. The institutional framework is 
also essential if the historical analysis is to be related to the behaviour of dif
ferent social groups. At the same time, it is not desirable that the broadening 
of the SHNA demands that all existing series have to be recalculated, since 
this would not be possible in practice. Finally, the link between the functional 
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and institutional frameworks must retain the data flow through the accounts, 
so that the SHNA becomes a system of accounts and not a collection of time 
series. 

The SHNA can be broadened with an institutional framework in two 
ways. The first is to define and calculate new production accounts according 
to an institutional division. In this way the maximum conformance to the 
SNA-93 is maintained. The drawback is that this method will require a lot of 
recalculation of existing series and that the data sources will limit the possibil
ity to estimate independent and institutionally divided production accounts. 

A more attractive method is instead to keep the functional framework in 
the production accounts. The transformation to an institutional framework is 
made between the accounts II. 1.1 and II.1.2.24 This means that the functional 
distribution of income is mainly recorded according to functional sectors. The 
connection between the functional and institutional framework is then re
duced to the question of how to distribute the operating surplus/mixed income 
among the institutional sectors. This distribution can be made according to 
estimations of the institutional structure within each functional sector. This is 
an easier task than trying to find and regroup basic data on the micro level and 
trying to classify these on an institutional basis. In addition, this procedure 
probably yields more reliable results. 

3.4 Conclusions: The broadened framework for the SHNA 
It is possible to conclude the discussion in the previous sections and 

formulate a solution to the problem how the income distribution can be 
incorporated in the SHNA. The broadened framework must be both able to 
utilize the existing SHNA, as well as being as compatible as possible with the 
framework in the SNA-93. 

General framework for the broadened SHNA 
The discussion in the previous sections can be summarized as the frame

work for the broadened SHNA shown in figure 3.6. 

24 This will be a variation of the method used in the SNR, where the functional division 
was employed exclusively up to and including the step where value added was distrib
uted on the production factors. See SCB (1979), pi 1. 
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Figure 3.6. The new framework for the SHNA. 
I. Production II. Income accounts 

Account 

Value 
added 

11.1 Primary distribution of 
income account 

11.1.1 

Generation 
of income 
account 

Op. 
Surplus 

11.1.2 

Allocation 
of 

primary 
income 
account 

Balance 
of 

primary 
income 

• 

II.2 
Secondary 
distribution 

of 
income 
account 

Disp. 
income 

11.4.1 
Use of 

disposable 
income 
account 

Saung 

Functional 
division 

Source: Own adaptation of SNA-93 and SHNA. 

The figure shows the flow through the broadened SHNA, where value 
added is the input and savings are the output. The dashed box marks the in
come accounts that will be implemented in this thesis. The production ac
counts are those existing in the current SHNA. The input to the new accounts 
are value added, distributed on functional sectors, while the output is gross 
savings that are distributed on institutional sectors. The balancing items be
tween the income accounts can be used to study the macroeconomic distribu
tion at different stages. 

When the overall framework has been defined, it is important to opera-
tionalize the framework so its accounts can be estimated. The exact defini
tions and the exact subdivision of each account and transaction must be 
guided by the quality of the available sources. In the next chapter, the frame
work outlined in this chapter is operationalized and estimated, so that the ex
isting SHNA are broadened with income accounts. 

Historical input-output tables and SAMs 
As discussed in section 3.2, input-output tables and SAMs are important 

tools for the compilation of data into consistent accounts as well as for eco
nomic analyses. In the work with historical national accounts in Sweden, 
there has been no explicit aim to create input-output tables or SAMs. Even if 
the SHNA constructed by Johansson were made with an input-output frame
work in mind, explicit input-output tables were never created and used in the 

^Institutional 
division 
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analyses of the historical development. Since the latest project concerning the 
revisions of the SHNA never was properly finished, the intentions to calibrate 
the SHNA according to an input-output framework have never been realized, 
and, subsequently, no explicit input-output tables have been produced. 

The oldest explicit input-output table that exists for Sweden dates back 
to 1957.25 This input-output table is reasonably detailed, but cannot be used 
for analyses of the period before 1950. In other countries, there has been more 
progress in the creation of historical input-output tables. For instance, a de
tailed input-output table exists for Denmark for 1934 and 193 8,26 as well as 
for England.27 The lack of historical input-output tables for Sweden is a seri
ous problem that cannot be solved within the framework of this thesis. This 
must be considered as an object for future research. 

If the existence of historical input-output tables is rare, then the existence 
historical SAMs is even rarer. This can to a great extent be explained by the 
fact that most historical national accounts are restricted to the production side 
of the economy and therefore lack the data needed to set up proper SAMs. 
However, in CGE-based historical investigations implicit SAMs are often cre
ated, as this kind of data is needed for setting up a proper model. 

The extensions of the SHNA with income accounts proposed in this 
chapter opens up the possibility to create explicit SAMs in line with the 
guidelines in the SNA-93. Thereby, it would be possible to apply a wider va
riety of methods to analyse the structure of the economy than has been previ
ously possible. The possibility of creating a basic SAM for Sweden and ana
lysing it using a CGE-approach will be explored in chapter 7 in this thesis. 
However, the limitations of the input-output structure in the existing SHNA 
pose severe limitations on this SAM, but nonetheless, it will be possible to 
explore the possibility to integrate the production and income side of the 
SHNA into a consistent analysis. In other words, the creation of a SAM is one 
step further towards the goal of creating a proper national accounting system 
out of the SHNA. 

25 Höglund and Werin (1964). 
26 Söby (1999) and Abilgren (1992). 
27 See Thomas (1983). 
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4. Income accounts - Methods and estimation 
The empirical work in this chapter aims at estimating transactions of the 

horizontal income distribution according to the basic principles for the broad
ened SHNA that were outlined in chapter 3. This chapter contains a descrip
tion of the definitions, sources and methods used to obtain estimates of the 
transactions in the accounts. 

4.1 General issues 
The estimation procedure consists of three steps: 

1. Estimation of the distribution of value added on wages and gross 
profits. This concerns transactions in account II. 1.1 in the SNA-
93. 

2. Estimation of the distribution of operating surplus and property 
income among institutional sectors. This concerns transactions in 
account II. 1.2 in the SNA-93. 

3. Estimation of redistributive transactions between the institutional 
sectors, together with each sector's use of income. This concerns 
transactions in account II.2 and II.4 in the SNA-93. 

It has not been possible to obtain estimates for all the accounts covering 
the same period of time. Due to the character of the available sources, it has 
not been possible to obtain a full set of accounts encompassing the whole pe
riod 1870 to 1990. It has only been possible to estimate the first account for 
the whole period. This account covers the distribution between wages and 
gross profits. The other two main accounts can only be estimated for the pe
riod 1905 to 1970. Due to inconsistencies and changed definitions in the SNR, 
it has not been possible to create consistent time series including the period 
after 1970. In addition, any attempt to make estimates before 1905 would re
quire much effort and investigation of primary data sources, which has not 
been possible within the framework of this study. 
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4.2 The generation of income 

Accounts and transactions 
In the broadened SHNA, the generation of income account has a similar 

structure as the one in SNA-93, but it is simplified. The SHNA version of ac
count II. 1.1 is shown in figure 4.1. 

Figure 4.1. Generation of income account in the SHNA. 
II. 1.1 Generation of income account 
Uses Resources 
D.l Compensation of employees B.lg Value added 
B.2g Operating surplus 
B.3g Mixed income 

Source: Own definitions based on SNA-93, p31. 

Value added in the SHNA is valued at factor costs, which means that 
taxes and subsidies on production and imports are not included. The SHNA 
account therefore describes the pure distribution of value added on wages and 
operating surplus (gross profits). At this stage, no attempt is made to divide 
total operating surplus on operating surplus and mixed income. This is done 
in the next account, where the operating surplus is distributed on the basis of 
an institutional sector division. 

Sources and estimation methods 
The basic method used to estimate the SHNA income generation account 

is to obtain estimates of the wage bill in the sectors and branches, which then 
will leave the operating surplus as a residual. In order to make the estimates in 
the income accounts consistent with the existing SHNA, two conditions must 
be satisfied. Firstly, the estimates of the total wage sum must be divided 
among the same sectors and branches as the value added. Secondly, the data 
and methods used to estimate the wage sums must be compatible with the 
data and methods used in the estimations of value added. For instance, if 
value added in a specific branch is estimated using certain wage data, then the 
same wage data must be used for estimates of the wage sums. Likewise, if 
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certain assumptions on the relation between wages and value added are made 
in the output estimations, then the estimation procedure utilized for the wage 
sums cannot contradict these assumptions. Therefore, the methods and 
sources chosen for the estimations must be carefully compared with the corre
sponding procedures used for the estimations of value added. Otherwise, er
rors and inconsistencies are introduced in the estimates that will show up fur
ther down the income distribution process. 

Some of the estimates of gross production/value added in the SHNA are 
obtained through methods that make studies of functional income distribution 
less useful, if full consistency is to be kept. This concerns primarily small 
branches in the services industry, where production is estimated by assuming 
that it is a constant multiplier of the wage sum. This is the same as assuming a 
certain distribution. If production is estimated by assuming a certain distribu
tion, then it will be less meaningful to study the development of the distribu
tion and relate it to other economic factors. Fortunately, these assumptions 
concern only a few minor branches, and these do not significantly affect the 
results on a higher level of aggregation. 

The major investigation of the wage bills in Sweden is Jungenfelt's study 
of the wage share during the period 1870 to 1950.1 This study yielded esti
mates of the wage bill in the Swedish economy, distributed on seven main 
sectors and a number of branches or subsectors. The sector division corre
sponds to the division used in the SHNA constructed by Johansson2 and the 
earlier NI-project.3 

The main method utilized by Jungenfelt to obtain estimates of the wage 
sums in a specific sector was to estimate the number employed in this sector 
and then multiply this with the average wage in the same sector. In some 
cases, the wage sum could be obtained directly from the statistical sources. In 
these cases, the wage sum and the average wage could be used to obtain an 
estimate of the number of employed.4 

The wage data in Jungenfelt's study forms the basis of the estimates of 
the compensation of employees in the broadened SHNA presented in this the

1 Jungenfelt (1959, 1966). 
2 Johansson (1967). 
3 Lindahl, Dahlgren and Kock (1937). 
4 Jungenfelt (1966), p213. 
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sis. However, there is a need to revise Jungenfelt's data to fulfil the consis
tency conditions stated previously. This concerns both issues regarding sec
tor/branch division, data and estimation methods. While Jungenfelt's basic 
sector division corresponds to the one in the present SHNA, the division on 
branches within the sectors differ in some cases substantially. The mismatch 
of the branch division is largest in the transport and communication and pri
vate services sectors. This mismatch must be corrected in order to obtain in
come accounts that cover the same parts of the economy as the SHNA. In ad
dition, some estimates of wage sums in certain branches contradict the defini
tions and methods used in the SHNA for the estimations of value added. 
These differences must be corrected in order to obtain consistent estimates. 

In the following sections, the methods used to revise Jungenfelt's data in 
order to make them consistent with the definitions in the SHNA are described, 
together with the procedure used to link the revised estimates of the wage 
sums to the SNR at 1950. The description is arranged by sector and ends with 
a description of the linking procedure. 

The basic procedure used is to estimate the wage sums on the lowest 
possible level of aggregation. The wage sums, together with data on the value 
added in each sector/branch yield the income generation accounts in the 
broadened SHNA. At this stage, the total operating surplus is not allocated on 
operating surplus (B.2g) and mixed income (B.3g). This will be done in sec
tion 4.3, where property income and operating surplus are distributed on insti
tutional sectors. 

I. Agriculture with ancillaries. 
Jungenfelt's series for the wage sums in agriculture have been used 

without alterations.5 The wage sums in this sector are primarily based on cen
sus data that have been adjusted to get credible employment figures that can 
be used for the estimation of wage sums.6 The only correction of Jungenfelt's 
figures that has been made concerns the allocating of incomes from timber 
floating. Jungenfelt has classified timber floating as part of forestry, while it is 
classified as part of the transport and communications sector in the SHNA.7 

5 Jungenfelt (1959), pl04. 
6 Jungenfelt (1966), p214. 
7 Krantz (1986), p70. 
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Therefore, wage sums for agriculture and ancillaries are reduced with the 
wage sums belonging to timber floating. The estimates in Jungenfelt of the 
wage sums in forestry do not contain separate figures for the wages in timber 
floating, so separate estimates of this wage sum have been made. In the statis
tical series Kommersiella meddelanden,8 there is data for the wage sums in 
timber floating 1920-1950, which have been used directly. For the years 
1870-1920 the wage share in timber floating has been assumed to be the same 
as in 1920, thereby yielding an estimate of the wage sum for the early period 
from 1870 to 1920. 

II. Industry and manufacturing 
This sector is essential for the analysis of the process of structural 

change and its relation to the income distribution. Therefore, a large effort has 
been made to obtain estimates of the wage sums both for the sector as a whole 
as well as for the nine industrial branches. The nine branches are those used in 
the present SHNA and are shown in table 4.1. 

Jungenfelt's study contains estimates of the wage sum for the industry as 
a whole only, although he gives estimates for the number of employed in the 
nine industrial branches.9 Jungenfelt's estimates are based on data contained 
within the official Swedish industry statistics. They have been complemented 
by census data and other data in order to obtain wage sums covering the 
whole manufacturing industry. This complementary data primarily concerns 
small industry and handicraft, which are excluded from the main industry sta
tistics.10 The comparably high quality of the industry statistics implies that the 
estimates of employees and wages sums can be regarded as reliable. 

Jungenfelt's figures on employees have been used to estimate wage sums 
in the industrial branches for the years 1870 to 1950. The principle is the 
same as Jungenfelt's main method, namely to use data on the number of em
ployed and the average wage in the different branches to obtain estimates of 
the wage sum. Jungenfelt's estimates of the numbers employed in small in
dustry and handicraft have been revised for the years 1870-1929, using new 

8 Kommersiella meddelanden 1920-1950. 
9 Jungenfelt (1959), ppl09-l 15. 
10 Jungenfelt (1966), pp213-214. 
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estimates for this category in the SHNA.11 The SHNA figures are used to re
place Jungenfelt's employment data for the period 1870-1912, and they are 
then extrapolated to 1930 using Jungenfelt's estimates 1912-1930 as a varia
tion index. Jungenfelt's estimates are used between 1930 and 1950. 

Table 4.1. Branch division for the Industry sector. 
Branch 
1. Mining and metal industries 
2. Stone, clay and glass industries 
3. Wood products industry 
4. Paper and printing industries 
5. Food processing industries 
6. Textile and clothing industries 
7. Leather, hair and rubber industries 
8. Chemical industries 
9. Power stations, gasworks and water-works 

Source: Krantz (1994a). 

The salaried employees in Jungenfelt's study are not distributed among 
the branches before 1913,12 so a special procedure had to be used to distribute 
this category on each branch. The starting point is to use the relation between 
salaried and wage employees. For the industry as a whole, this relation has 
been exponentially increasing during the period 1870 to 1950. Therefore, an 
exponential extrapolation has been used to estimate the ratio between salaried 
and wage employees for each branch. A model for each branch is estimated 
for the years 1913 to 1950 and it is subsequently used to extrapolate this ratio 
back to 1870.13 The extrapolated ratio is then used to estimate the number of 
salaried employees. However, the total of salaried employees obtained 

11 Schön (1988), p90 and table 14, pl09. 
12 Jungenfelt (1959), p25. 
13 The model is of the form E t = Aek, where Et is the relation (share) of salaried to wage 

employees at time t, and A (scale) and b (growth rate) are parameters of the model. 
The estimated model for the period 1913 to 1950 yielded the following values for the 
growth rate b for branch 1 to 9, respectively: 0.0247, 0.0268,0.0213, 0.079, 0.0132, 
0.0173,0.0192,0.0404,0.0107. These growth rates were then used to extrapolate Et 
back to 1870 and then used to estimate the number of salaried employees in each 
branch. 
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through the extrapolation differs from the total for the sector as a whole that 
was estimated by Jungenfelt. Therefore, the difference between Jungenfelt's 
total of salaried employees and the total estimated through the extrapolation is 
distributed to the different branches according to their share of wage employ
ees in total industry employment. This adjustment procedure assures that the 
estimates of the wage sum on the sectoral level are not disturbed by the allo
cation on individual branches. Finally, the wage sum in each branch is esti
mated as the product of number of employed and average wage. The average 
wage is obtained from Jungenfelt.14 

III. Building and construction 
It is problematic to estimate reliable wage sums for the early part of the 

period studied. Jungenfelt estimated wage sums for this sector only for the 
years 1930 to 1950, due to limitations in the available statistical material.15 

He also stated that in this sector, a large part of the workers also worked in 
other sectors of the economy, even as late as the 1930s. The consequence is 
that the further back in time; the fewer of those who work in the construction 
sector are accounted for in the statistics.16 Therefore, no estimations of the 
wage sums are made before 1930, which means that the income generation 
account for the building and construction sector is only estimated for the pe
riod 1930-1950. For the economy as a whole the error will not be large, as the 
wages of those also involved in construction are present in the accounts for 
other sectors. 

IV. Private services production 
In order to estimate wage sums that are consistent with definitions and 

methods used in the SHNA, several revisions were made of Jungenfelt's esti
mates of the wage sums in the private services sector. The need for revision is 
largely due to the fact that the value added estimates of the minor service 
branches are based on wage or income data. The branch division of the SHNA 

14 Jungenfelt (1959), table 7a, ppl20-121. 
15 Jungenfelt ( 1959), pp36-37. 
16 Jungenfelt (1959), p36. 
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differs from Jungenfeit's, which also creates a need for revision.17 In addition, 
Jungenfelt's estimates for the private services cover only the period 1910 to 
1950, so that new estimates have to be made that cover the earlier period 1870 
to 1910. 

Jungenfelt's estimates are based on censuses on population and corpora
tions, complemented with data from official statistics and special investiga
tions performed by official authorities.18 The scarce supply of data for this 
sector makes the estimates somewhat less reliable than for other sectors, espe
cially when compared to the industry sector. 

For the branches hotels and restaurants, trade and banking and insur
ance, Jungenfelt's wage data is used unrevised for the period 1910 to 1950 
and complemented with new estimates for the years 1870 to 1909 (the proce
dures used are described below). Jungenfelt's data for the branch professional 
services has not been used at all, as this branch is composed of services that 
are not fully compatible with the services branches contained in the SHNA. 
Besides, the definitions of the branches and estimation methods contain cer
tain assumptions and use of certain source material, which must be fulfilled in 
the estimations of the wage sums if the accounts are to be consistent. There
fore, new estimates of wage sums for the professional services are made for 
the whole period 1870-1950, based on the assumptions and definitions in the 
SHNA. 

The wage sums of pharmacies have been estimated using data from the 
SHNA, where the share of wages in the gross production value is estimated at 
20% in 1910 and 25% between 1930 and 1932. These cost shares are based 
on data contained within a public investigation of the pharmacies.19 Because 
of the relatively constant character of the wage share, the share of wages for 
the pharmacies have been estimated to be 20% of gross production between 
1870 and 1910, 25% between 1930 and 1950 and for the years between 1910 
and 1930 the share has been linearly interpolated from 20% to 25%. 

In the branch hair cutting, the wage sum of barbers forms the basis for 
the estimates of the value added, where it is assumed that the wage sum times 

17 Jungenfelt (1959), p50. He divided the private services sector into the categories trade, 
hotel and restaurants, banking and insurance and other professions. 

18 Jungenfelt (1966), pp214-215. 
19 Krantz (1991), pl8. 
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1.4 yields the gross production and the gross production times 0.8 yields the 
value added.20 The wage sum is therefore assumed to be 89% (1/(0.8*1.4)) of 
value added for the whole period. 

No wage sum has been estimated for the branches private health and 
medical care and dental services, as these branches are defined as services of 
doctors, dentists and nurses working in their own private businesses.21 There
fore, the incomes should be regarded as a whole as mixed income in unincor
porated enterprises (B.3g). 

Total value added has been considered as wages in the branches reli
gious services and paid domestic work. The share of wages in culture and en
tertainment has been determined through the estimation procedure used in the 
SHNA for estimating the output. In this branch, the wages have been assumed 
to be 1/3 of the gross production and value added was assumed to be 70% of 
gross production.22 These assumptions yield a wage share of value added that 
equals 48%. 

For the trade branch, the task has been to obtain complementary esti
mates for the years from 1870 to 1910, which subsequently can be linked to 
Jungenfelt's estimates from 1910 to 1950.23 The SHNA contains estimates of 
value added for the years before 1910, so complementary estimates are 
needed in order to avoid discontinuities and underestimations of the aggregate 
wage share. The procedure used here to estimate the wages in trade is to use 
data on the change in production volume and employment that can be ob
tained from the production estimates in the SHNA and censuses, respectively. 
From this data, the relation between the change in production and the change 
in employment can be calculated and by using data on the change in produc
tion in the trade branch, it is possible to estimate the change in employment. 

These indicators are summarized in the SHNA24 and are shown in table 
4.2. According to Jungenfelt, the number employed in trade 1910 was 74500, 
which yields estimates of number employed 1870, 1880, 1890 and 1900 as 
21560, 28306, 35400 and 54500, respectively. Yearly estimates were obtained 
through linear interpolation. The average wage 1910 according to Jungenfelt 

20 Krantz (1991), p62. 
21 Krantz (1991), p41. 
22 Krantz (1991), pl04. 
23 Jungenfelt (1959), table 12 and 13, pl29. 
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was extrapolated to 1870 using a wage index for male workers in industry.25 

Finally, the wage sum was estimated as the product of the average wage and 
number of employed. 

Table 4.2. Estimation of the change in employment in trade. 
Years 1. Change in 

production, 
volume (%) 

2. Change in em
ployment/Change 
in production 

3. Change in 
employment(%) 

SB 
1870-1880 27.7 1.13 31.3 
1880-1890 24.6 1.02 25.1 
1890-1900 58.4 0.93 54.3 
1900-1910 32.0 1.14 36.5 

Source: Krantz (1991), p90, table P16, p92 and table P24, pl34. 

Jungenfelt gives wage sums for the total of the banking and insurance 
branches for the years 1910-1950. In this study, no attempt has been made to 
divide the wage sum on banking and insurance on separate branches accord
ing to the division in SHNA. For the insurance sector, wage sums are given 
for the years 1870 to 1910 in NI and they are used to complement Jun-
genfelt's estimates.26 For the years 1910 to 1925, the share of wages in the 
total expenses for banking is approximately constant at 50%. This relation is 
assumed to hold for the years 1870 to 1910, which yields estimates for the 
wage sum in banking for the years before 1910. Data on the total expenses of 
the banks has been taken from NI.27 

For hotels and restaurants, complementary estimates of the wage sum 
for the years before 1910 are made from data in NI, which is the same data 
Jungenfelt uses for the years 1910-1930.28 

V. Services of dwellings 
This sector consists entirely of the production of services contributed by 

capital in the form of dwellings, normally consisting of rents and imputed 

24 Krantz (1991), p90. 
25 Bagge et al (1935), table 3, p53. 
26 Lindahl, Dahlgren and Kock (1937), II, p508. 
27 Lindahl, Dahlgren and Kock (1937), II, p501. 
28 Lindahl, Dahlgren and Kock (1937), II, p496. 
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rents for owner-occupied dwellings.29 Because of the definition of this sector, 
there are no wage sums that can be deducted from value added. The entire 
value added will be regarded as mixed income, belonging to the household 
sector. 

VI. Transport and communication 
Jungenfelt's wage sums have been used without revision for the 

branches international and domestic navigation, postal services, railways, 
telecommunications, taxi, lorry, bus and tramway traffic,30 

As for the other sectors, Jungenfelt based his estimates on a mixture of 
census data and data from other official statistical sources. Domestic and in
ternational navigation and the postal and telecommunications services each 
have their own statistical sources where the number of employed and wage 
sums can be obtained more or less directly.31 

No wage sums have been estimated for the branch transports with horses 
and oxen, as it is a small branch that diminishes quickly with time. Likewise, 
the SHNA does not contain any production in foreign or domestic aviation 
before 1950, so the wage share for those branches is not estimated, despite the 
existence of estimates in Jungenfelt's study for the years 1942-1950.32 

The wages for timber floating that was deducted from the total wage sum 
in the agricultural sector are added to the wage sum estimated for the trans
port and communications sector, according to the sector/branch division in the 
SHNA. For the branch stevedoring, estimates of the wage sum for the period 
1870 to 1950 are taken directly from the SHNA, since the value added is as
sumed to consist entirely of wages.33 

VII. Public services 
The wage sums in this sector are taken directly from data that form the 

basis for the production calculations for the central and local government sec
tor in the SHNA.34 None of Jungenfelt's estimates for this sector are used. 

29 Krantz (1991), pl51. 
30 Jungenfelt (1959), table 11, pl27. 
31 Jungenfelt (1966), p213-214. 
32 Jungenfelt (1959), ppl27. 
33 Krantz (1986), p67 and p93. 
34 Krantz (1987b), p56 (central) and pl78 (local). 
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Linking to the contemporary NA after 1950 
Through the procedure described in the previous paragraphs, estimates 

of the wage sums are obtained for the period 1870 to 1950. These wage sum 
estimates, together with value added estimates from the SHNA, yield income 
generation accounts on the sector and branch levels. The estimates must sub
sequently be linked to the contemporary NA (SNR), in order to obtain consis
tent and intertemporally comparable time series for the whole period 1870 to 
1990. 

The calculation must take into account the procedure used to link the 
value added estimates in the SHNA to SNR. In SHNA, the linking is made so 
that the estimates in the SHNA for 1950 are extrapolated forward, using the 
development of value added according to SNR as a variation index.35 There is 
a slight difference between the level of the value added estimates in the 
SHNA and the estimates in SNR. Since the level of the SHNA estimates form 
the basis for the extrapolating after 1950, the difference in level is kept over 
the period after 1950. 

The difference in level of value added between the SHNA and SNR must 
be accounted for when the estimated wage sums in 1950 are linked to the 
SNR. If the estimated wage sums 1950 are linked directly to the wage sums in 
the SNR, then a discontinuity will be introduced in the relationship between 
wages and value added. Since it is the distribution that is the focus of this 
study, another approach has been used to link the SHNA estimates in 1950 
with the SNR. 

The basic approach is to make the link at the lowest level of aggregation 
possible, which in this study means the branch level. The branch division in 
the SNR was arranged so that it corresponds to the sector and branch division 
in the SHNA. Consistent branch divisions according to the SHNA could 
therefore be kept over the whole period 1870-1990.36 

35 See Schön (1988), pl48 for a description of the procedure used, which is common to 
all the sectors in the SHNA. The objective was to create the link at the lowest possible 
level of aggregation, and then form aggregates on a higher level. Due to the character 
of the published series, the linking of the series estimated in this thesis has been per
formed at the branch level. 

36 The detailed scheme for the classification of the branches in the SNR is listed in ap
pendix 4.1. 
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The starting point for the linking procedure is the estimated (SHNA) 
wage share in each branch 1950. The development of the wage share from 
1950 to 1990 according to the SNR is then used as an index to extrapolate the 
wage share for each branch after 1950.37 The wage share according to SNR is 
formed using value added and wage sum estimates contained in the SNR and 
not the ones in the SHNA. The extrapolated wage share is then multiplied 
with the value added in the SHNA to obtain wage sums. The wage sums are 
thereafter aggregated in order to obtain generation of income accounts on a 
higher level of aggregation. 

The linking procedure used here assures that the development of the dis
tribution between operating surplus and wages is the same in the broadened 
SHNA as in the SNR. However, the estimated wage sum in each sec
tor/branch will differ in level between SNR and SHNA, in the same way as 
value added differs in level. The major advantage of this procedure is that the 
estimates in the generation of income accounts for the years 1950 to 1990 will 
be consistent with the value added estimates in the SHNA, as well as the fact 
that the distribution of income is not corrupted by differences in level between 
SHNA and SNR. 

4.3 Property income and institutional distribution 
This section deals with the estimation of property income and the distri

bution of operating surplus and property income among institutional sectors. 

Institutional sectors in the SHNA 
The sector division in the present SHNA is, as was pointed out in the 

previous chapter, mainly functional. This means that the introduction in the 
SHNA of income accounts according to the definitions in SNA-93 requires 
that institutional sectors are defined. The issue is then how to identify and 

37 The data for the wage share index is taken from Statistiska meddelanden, SM N, 
1975:98, Appendix 4, Produktion och faktorinsats 1950-1974, Statistiska meddelan
den, SM N, 1981:2.5, Appendix 4, Produktion och faktorinsats 1963-1980, Statistiska 
meddelanden, N ] 0SM8801, Produktion och faktorinsats 1970,1975-1987, and Statis
tiska meddelanden, N10SM9401, Produktion och sysselsättning - Detaljerade tabeller 
1980-1993. Due to changes in classification definitions and recalculations, three sepa
rate wage share indices for the periods 1950-1963, 1963-1980 and 1980-1990 was 
formed and linked to form a single index. 
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classify different institutional units and group them within different institu
tional sectors. The definition of the institutional sectors can be performed in 
two different ways: 

1. The definitions can be static and conform as closely to the defini
tions in SNA-93 as the available data sources will admit. 

2. The main concern is to identify homogenous units with similar 
behaviour and group them according to their common objectives 
and behaviour. This means that the definition of which unit be
longs to which sector must change over time. 

The advantage of the first method is that it provides clear-cut definitions 
that are objective and allow a straightforward linkage to the contemporary 
NA. One major drawback, though, is that the definitions in SNA-93 are not 
necessarily good descriptions of the past economy, due to different institu
tional conditions. The definition of the sectors may therefore not yield an ap
propriate description of the economy and the resulting different institutional 
groups do not consist of homogenous units. This can distort the historical 
analysis. 

The long time span normally covered by the HNA makes it difficult to 
find definitions and classification rules that are applicable for all times. This 
problem is, of course, more apparent concerning some sectors than others. For 
instance, it is easier to make a definition independent of time of what consti
tutes the government sector than to define the border between the household 
and corporate sectors. It must be noted that the risk for this kind of inconsis
tencies increases further back in time (before 1900), but for the 20th century, 
this problem is not of vital importance. 

The second method takes more notice of the historical circumstances and 
the development of the institutional context. In this way, the risk of anachro
nism is avoided and homogenous sectors are defined. The drawback of this 
method is that it must rely on decisions on when and how the definitions 
change, in other words there is a risk for subjectivity in the definitions. This 
subjectivity can affect the historical analysis so that the results are dependent 
on the assumptions made when defining and estimating the time series. The 
nature of the available statistical sources during different periods also limits 
the possibilities to obtain a static definition of the sectors. 
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Regarding the time period, 1905-1950, which is covered by the accounts 
based on institutional sectors, it is fairly safe to use the SNA-93 definitions of 
the institutional sectors and thereby avoid the subjectivity problem. Besides, 
the use of SNA-93 definitions facilitates linking between the historical and 
the contemporary series. 

In the broadened SHNA, three major institutional sectors will be used: 
1. The corporate sector. This sector consists of the incorporated en

terprises, where the economic activities of the enterprises can be 
separated from the economic activities of their owners. 

2. The government sector. This sector consists of the income and ex
penditure of central and local government, including social insur
ance activities. 

3. The household sector. This sector consists of the institutional units 
that do not belong to the other two sectors. The household sector 
thereby consists not only of pure households, but also of unincor
porated enterprises and other organisations that do not belong to 
the corporate sector (cooperatives etc.). 

In SNA-93 and SNR, these main sectors are divided into subsectors. The 
corporate sector is divided into financial and non-financial corporations and 
the public sector into central government, local government and social insur
ance. 

In the broadened SHNA, the full set of accounts is estimated on the basis 
of the three main sectors. If the accounts are kept on the main sector level, the 
estimation procedure is alleviated and the precision of the estimates is higher. 

The border between the corporate and the household sector 
One main problem with the implementation of institutional sectors in the 

SHNA is the construction of a household sector and to define the border be
tween it and the corporate sector. 
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According to the SNA, the institutional unit in the corporate sector (fi
nancial and non-financial) is characterised as: 

a legal entity, create d for the purpos e o f producing goods or ser
vices for the market, that may be a source or profit or other financial gain 
to its owner(s); it is collectively owned by shareholders who have the au
thority to appoint directors responsible for its general management.38 

The corporation is an entity that is separable from the institutional units 
to which it belongs and where its main purpose is production. The unit in the 
household sector consists of: 

a small group of persons who share the same living accommoda
tion, who pool some, or all, of their income and wealth and who consume 
certain types of goods and services collectively, mainly housing and 
food.39 

According to this definition, the household sector's main purpose is the 
consumption of goods and services. So far, there are no difficulties to separate 
the corporate and the household sectors. The problem is that the household 
sector contains a non-negligible amount of production activity. The produc
tion in the household sector takes place within enterprises that are directly 
owned and controlled by the members of a household. Within the household 
sector, the producer units are known as unincorporated enterprises, which by 
themselves cannot own assets and engage in economic transactions with other 
units. It is impossible or meaningless to separate the economy of the unincor
porated enterprise from the economy of its owner.40 Besides household pro
duction for the market, the household also participates in productive activities 
for its own use, such as subsistence farming, services of owner occupied 
dwellings and other production for own final use.41 

In the SNA-93, a distinction is made depending on the legal status of the 
enterprises, where joint-stock companies and similar enterprises count as in
corporated and enterprises where the liabilities are unlimited for the owners 
count as unincorporated. In respect to the time period investigated in this 
study, 1905 to 1950, a similar definition will be used and the following insti
tutional units are considered as belonging to the corporate sector: 

38 SNA-93, p90. 
39 SNA-93, pl05. 
40 SNA-93, pl06. 
41 SNA-93, p4. 
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• Joint stock companies. 
• Banks and insurance companies, both in the form of joint stock 

companies and other forms of incorporations (banks, savings 
banks, insurance companies, other mutual companies etc.). 

This classification will not cover unincorporated companies that can be 
considered as quasi-corporations according to the SNA-93 definitions.42 The 
operating surplus belonging to this kind of corporations will be transferred to 
the household sector, thereby slightly exaggerating the households' share of 
the operating surplus in comparison to SNA-93 definitions. 

The operating surplus of the household sector consists of: 
• The operating surplus of productive activities that remains when 

the operating surplus of the corporate sector is withdrawn. 
• The operating surplus of services of dwellings 
• The total operating surplus of the agricultural sector. This is in line 

with the guidelines in the SNR, as most of the agriculture is family 
based and the number of joint-stock companies is negligible.43 

The division between the household sector and the corporate sector in 
the broadened SHNA is to a great extent the result of the definitions used in 
the official statistics. In the income and tax statistics the division is made be
tween joint-stock companies and other tax payers.44 

Accounts and transactions 
The allocation of property income is described in account II. 1.2, which is 

shown in figure 4.2 in its SHNA form. 
The total operating surplus is divided into operating surplus and mixed 

income, depending on its institutional origin, and allocated to the resources 
side for all sectors. The total wage sum, including employers' social contribu
tion is allocated to the resources side of the households account. Taxes on 
production and imports and subsidies are recorded on the resources side of the 
public sector. 

42 SNA-93, p93. 
43 SCB (1979), pl02. 
44 SOS Skattetaxeringarna. 
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Figure 4.2. Allocation of primary incomeaccount. 
Ubes Transactions and Resouœs 
Foreigi^7ate£^Hc)usehojdRi^^ 

B.2g Operating suplus, goss X X X 
B.3g Mxed inccme. X X 

X D.1 OonpenssiiciioferTplayees X X X 
X D.11 Wëges and salaries X X X 

D.12 En-players' social contributions X X 
D.2 Taxes on production and irrports X X 
D.3 Steides (-) X X 

X X X X X D.4FVopertyinoorTB X X X X X 
X X X X X D.41 Interest X X X X X 
X X X D.421 Dividends X X X X X 

X X X X D.45Rent X X X X 
X=GN X X X B.5g Balance of primary inoorre 

Source: Own definitions based on SNA-93, table 7.1, pi58. 

Property income, which shows up as both resources and uses for all se-
tors, is divided into three kinds of income: 

• Interests consist of interests from bank deposits and loans, to
gether with income from other assets excluding shares. 

• Dividends consist of distributed profits from corporations, includ
ing withdrawals from incomes of quasi-corporations. 

• Rents consist of rents on land and subsoil assets, as well as in
comes form patents and royalties. This item is not estimated for 
the pre-1950 period. 

The basic method used to estimate the transactions has been to estimate 
the net flow between the sectors and not to estimate the uses and resources 
separately for each transaction. This reduces the demand on the available 
sources and makes the estimations easier and of higher quality. For instance, 
it is sufficient to estimate the amount of dividends that leave the corporate sec
tor instead of estimating the total amount of dividends. 

This account also includes property income received from and paid to 
the foreign sector, which means that the balancing item of the account for the 
total economy corresponds to the gross national income (GNI). 

Sources and estimation methods 
The first issue to deal with is the distribution of total operating surplus 

among the corporate and household sector. The operating surplus for the pub
lic sector is already given as the operating surplus of sector VII, public ser
vices. 
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From the definition of the institutional sectors, the operating surplus of 
the agricultural sector (S.I), and services of dwellings (S.V) is transferred to 
the household sector. For the other sectors, an estimate of the unincorporated 
enterprises' share of total operating surplus can be made by using Jungenfelt's 
estimates of entrepreneurs in different branches and valuing the income of 
these using the average wage in each branch. This is denoted the income 
method.45 In addition, the operating surplus in some branches can be trans
ferred directly to the household sector, depending on the character and defini
tion of the specific branch in question. This method can especially be applied 
to the private services sector (S.IV). 

The following procedure has been employed in order to obtain estimates 
of the operating surplus in the households using the income method described 
above. For the industry sector (S.II), the operating surplus of the household 
sector consists of the operating surplus of small industry and handicraft plus 
the number of entrepreneurs in the manufacturing industry multiplied by the 
wage for salaried employees.46 For building and construction (S.III), the op
erating surplus of households was estimated using data for number of entre
preneurs and average wage in the sector.47 The same procedure was used for 
the transport and communications sector (S.VI). 

For the private services sector (S.IV), the distribution of the operating 
surplus was based on the character of the different branches. The operating 
surpluses of pharmacies, dentists, physicians and culture and entertainment 
have been assumed to belong to the household sector. For hotels and restau
rants, data for the income of entrepreneurs is taken directly from NI.48 

One major drawback of using the income method for estimating the op
erating surplus that belongs to the household sector is that the wage or labour 
income is only one part of the entrepreneurs' income. Even a small unincor
porated enterprise utilizes some capital and thus the entrepreneur receives in
comes from the utilized capital. It is therefore likely that using only wages as 
an estimate of the operating surplus underestimates the true operating surplus 

45 Data for the number of entrepreneurs are taken from Jungenfelt (1959), appendix 3. 
46 Data for number of entrepreneurs and salaries in proper industry are taken from Jun

genfelt (1959), pl08. Data for small industry and handicrafts are from Schön (1988), 
p91. 

47 Jungenfelt (1959), pill. 
48 Lindahl, Dahlgren and Kock (1937), II, p496-497. 
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of the household sector. Therefore, the level of the estimates must be checked 
using an alternative method. 

In the corporate censuses 1931 and 1951,49 data exists on the turnover of 
the enterprises distributed among different kinds of ownership. In addition, 
SNR provides an estimate for 1950 of the distribution of operating surplus 
among institutional sectors, which also can be used as a benchmark. In table 
4.3, the share of unincorporated enterprises/households in total turnover ac
cording to the corporate censuses is shown, together with the estimate pro
vided by SNR for 1950 and the share estimated using the income method. 

Table 4.3. Estimated shares of the household sector of total operating surplus. 
Source/Y ear iPiilii! 1950 
Income method 35,3% 19,5% 
Corporate census 43,6% 28,0% 
SNR n/a 26,5% 

Source: Own estimates, Kommerskollegium (1935), Kommerskollegium 
(1955), Statistiska meddelanden, SM 1975:98, Nationalräkenskaper, 
appendix 3, standardkonton. 
Note: The total operating surplus excludes agriculture, services of dwellings 
and the public sector, as these are not included in the corporate censuses. 

The table reveals that the income method yields lower estimates for the 
operating surplus share in both 1930 and 1950. In 1950, the figures for SNR 
and the corporate census are similar, which makes it reasonable to use the 
share of turnover as an indicator of the share of operating surplus. Therefore, 
the shares according to the corporate censuses have been used as benchmark 
values and the share according to the income method has been used as a varia
tion index. This procedure results in estimates of the household operating sur
plus or mixed income for the period 1905 to 1950. 

Property incomes have in most cases been estimated using the net-flow 
method, where only the flow of property incomes between the sectors is esti
mated and not the total property incomes in each sector. 

49 Kommerskollegium (1935) and Kommerskollegium (1955). 
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For the government sector, data for interest income and expenditure are 
taken from the official statistics for the years 1905-1950.50 For local govern
ment, interest incomes are inseparable from income from dividends, but the 
amount of dividends in the local government income is assumed to be negli
gible and therefore the total amount is recorded under interests. 

In order to estimate the interest incomes and expenditures in the house
hold sector, data concerning interests for a number of credits/loans and de
posit accounts has been collected.51 In those cases where data for the interests 
did not exist, the interests were calculated using the stocks of deposits/credits 
and the average interest rate52 for that type of deposit/credit. The interests 
from the following deposit accounts were assumed to belong to the household 
sector: 

• Savings accounts in the savings and post office savings bank. 
• Savings accounts in the commercial banks. 

The interest payments of the following kinds of credits and loans have 
been assigned to the household sector: 

• Loans against securities and mortgages in the savings banks and 
post office savings banks 

• Loans in the agriculture bank, home loans and 50% of the mort
gage loans in the mortgage bank. 

• Loans in commercial banks. As it is impossible to exactly get a 
figure on the institutional distribution of the interest, an assumed 
and fixed share of 30% has been transferred to the households. 
This assumption is based on the fact that the commercial banks 
mainly deal with corporations. 

By estimating the amount of interest received/paid by the households 
and the public sector, it is possible to get an estimate of the net flows of inter
ests between the sectors. There is no need to estimate the interest re
ceived/paid by the corporations, as financial corporations are part of the ag
gregate corporate sector. The interests received or paid by corporations is 

50 Statistisk årsbok 1914-1953, Kommunernas finanser 1920-1950, Riksräkenskapsver-
kets årsbok 1920-1950. 

51 Statistisk årsbok 1914-1923, SOS Sparbankerna 1911-1950, SOS Postverket 1923-
1950, SM SerE, Uppgifter om bankerna, 1912-1950. 

52 The average interest rates used are found in the bank statistics: SM Ser E, Uppgifter 
om bankerna, 1912-1950 and Statistisk årsbok 1914-1950. 
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therefore an intra-sectorial transaction and does not affect the transactions be
tween the sectors. 

Similar to the treatment of interests, it is only necessary to estimate the 
net flows of dividends between the sectors. Data for the incomes from divi
dends in the government sector was collected from the official statistics. In 
these estimates, the distributed profits from government owned corporations 
have also been included (The state railway company, the telephone company 
etc.).53 

For the household sector, it is more difficult to obtain estimates of in
comes from dividends, as there are no such statistics readily available. There
fore, the method used in Bentzel's study of the income distribution for the 
years 1930 to 1948 has been used to obtain estimates of the income of divi
dends in the household sector.54 He assumed that the major share of the 
households' capital incomes consisted of dividends and interests from savings 
banks and savings accounts in the commercial banks. Then he deducted these 
interests from the capital income for physical persons in the tax statistics. The 
remainder can be treated as an estimate of the households' income from divi
dends. This procedure has been used to estimate the income from dividends 
for the households for the years 1920 to 1950. Before 1920, the tax statistics 
contain no separate record for capital incomes for physical persons, and there
fore it has been assumed that the households' incomes from dividends follow 
the variation in total dividends. Estimates the total dividends have been ob
tained from tax investigations for the years 1906 to 1908, 1913, 1917, 1920. 
A linear interpolation has been used to obtain yearly estimates.55 

The validity of the estimates was successfully verified by Bentzel using 
other, minor investigations of the payments of dividends from corporations.56 

For 1950, it is also possible to check the estimates against the corresponding 
item in the SNR. The estimated income from dividends using Bentzel's 
method was 269 MSEK. This figure includes dividends and reimbursements 

53 Statistisk årsbok 1914-1953, Kommunernas finanser 1920-1950, Riksräkenskapsver-
kets årsbok 1940-1950. 

54 Bentzel (1952), p 164. 
55 Sources: Finansstatistiska utredningar: Aktiebolag och inländska banker, 1906-1908, 

Taxeringsundersökningarna 1913,1917,1920 and Socialiseringsnämnden (1929). Data 
for the capital income of physical persons have been obtained from Statistisk årsbok 
1922-1952. 
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from cooperatives.57 The corresponding item in the SNR is 260 MSEK for 
1950. 

The property incomes received from and paid to the rest of the world 
have been estimated by using data contained in the balance of payments sta
tistics 1931-1950 and in NI for the years 1905-1930.58 For the public sector, 
the property incomes paid to the foreign sector consist of interests on the gov
ernmental debt. For the corporate sector, data in NI has been used as estimates 
of the property incomes for the years 1905-1930. For 1931-1950, data has 
been collected from the balance of payments statistics.59 For the household 
sector it has been assumed that the net property income from the foreign sec
tor is negligible during this time period. 

4.4 Transfers and redistribution 
This section deals with the secondary distribution, i. e. the transfers be

tween the institutional sectors and the transfers between these sectors and the 
rest of the world. 

Accounts and transactions 
The account for the secondary distribution is a simplified variant of the 

corresponding account in the SNA-93. The account is shown in figure 4.3. 

Figure 4.3. The secondary distribution of income account. 
Uses Transactions and Resaroes 
ForejgT^Tcte^tHousehcjdRlisec^ 

B.5g Balanœ of prinnary income X X X X 
X X X D.5 Current taxes X X 
X X X D.51 Taxes cri incorre X X 
X X X D.50 Othe curent taxes X X 
X X D.61 Sodai contribuions X X X 
X X X D. 62 Social benefits X X 

X X X X X D.7 Other current transfers X X X X X 
X X X X B6b Disposable inoome, goss 

Source: Own definitions based on SNA-93, Table 8.1, pi84. 

56 Bentzel, (1952), pi65. 
57 Data for the reimbursements from cooperatives is taken from SOS, Kooperativ verk

samhet i Sverige, 1908-1950. 
58 Lindahl, Dahlgren and Kock (1937), II, Appendix L, pp586-602. 
59 Riksbankens årsbok 1930-1950, Statistisk årsbok 1935-1950. 
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The account contains three kinds of transfers: taxes, social transfers and 
other transfers. Current taxes consist of taxes on income and assets and which 
cannot be regarded as taxes on production. Other transfers consist of the 
transfers that do not fit in with the categories of taxes or social transfers. The 
main component in this category is premiums and claims from non-life insur
ances. 

Social contributions and social benefits are defined in SNA-93 as those 
contributions and benefits that aim to protect the individual against unforesee
able events such as illness, accidents, and unemployment or to support se
lected social groups.60 Social contributions consist of the fees paid directly by 
the households or paid by the employers on behalf of the employees. The so
cial benefits in SNA-93 are divided into four main categories: Social security 
benefits in cash, privately funded social benefits, unfunded employee social 
benefits and social assistance benefits in cash.61 In the corresponding SHNA 
account, the social benefits/contributions are divided into two categories: So
cial transfers within the social insurance schemes and other social transfers. 
The character of the social transfers before 1950 eliminates the need of the 
detailed subdivision that is possible in the SNA-93. 

The transaction other current transfers consist of two components: pre
miums and claims from insurances and transfers with the rest of the world. 

Premiums and claims from life and pension insurances are not treated as 
transfers and therefore not included in this account. These types of insurances 
are treated as transfers of financial objects and recorded in the capital ac
counts in the SNA-93. 

In the SNA-93, insurance premiums are calculated net, which means that 
the administration costs are deducted from the gross premiums. The basic 
method in the SNA-93 to estimate administration costs consists simply of de
ducting claims from premiums.62 The risk element in the premiums is simply 
assumed to correspond to the amount of claims. This method gives the result 
that total net premiums equal total claims for the insurance sector (disregard
ing insurance transactions with the rest of the world), which emphasizes the 
redistributive function of the insurances. 

60 SNA-93, pl94. 
61 SNA-93, pl94. 
62 SNA-93, p569. 
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Sources and estimation methods 
Data for direct taxes was collected directly from the budget accounts of 

the central and local governments.63 The tax revenues in the state budget ac
counts constitutes a problem, as they were recorded for budget years 
(1941/42, 1942/43 etc), not calendar years. In order to get the proper periodi-
zation, the tax revenues for a specific calendar year are approximated by tak
ing the average of the tax revenues for two consecutive budget years. This is 
not a problem for the local government as its budget accounts follow calendar 
years. 

In the social contributions and benefits transactions, the following trans
fers are regarded as social insurance (publicly funded): common pension in
surance, mandatory accident insurance, illness insurance and unemployment 
insurance. The unemployment insurance is a border case for being included in 
the public social insurance category, as it was and still is maintained by the 
trade unions, which in the SNA-93 is part of the household sector. It is, how
ever, to a large extent, financed by and under supervision of the government 
sector and can therefore be regarded as a social insurance according to the 
SNA-93 guidelines.64 

The other social transfers consist of other current transfers that can be 
characterized as social benefits according to the SNA-93 definitions. The 
main source for these transfers is Erik Höök's study of the Swedish public 
sector.65 He estimated transfers in various areas and classified them institu
tionally as transfers to other parts of the public sector, to foreign countries, to 
organisations and other institutions, and to individuals. His study covers 
1913-1958. In this thesis, Höök's estimates were extended back to 1905 using 
data in the budget accounts and the financial statistics for the local govern
ment. 

63 Data for the state taxes are collected from Statistisk årsbok 1914-1953 and Riksräken-
skapsverkets årsbok, 1920-1953. Tax data for the local government is taken from 
Kommunernas finanser 1920-1950 and Statistisk årsbok 1914-1920. 

64 For the social insurance category, data over contributions and benefits have mainly 
been collected from Statistisk årsbok, 1914-1953. These data has been complemented 
by data for the public pension insurance in Höök (1962), p268. 

65 Höök (1962). 

85 



In most areas, the transfers to individuals according to Höök cover trans
fers to the household sector. In some areas transfers to organisations must be 
included in order to get appropriate estimates for the household sector. The 
transfers to the household sector cover these areas: 

• Police and justice. This transfer includes legal aid to individuals 
• Education. This transfer includes grants for research and study 

contributions. 
• Health and medical care. The direct transfers in this area are mi

nor and consist of contributions for bandages and other medical 
aids. 

• Social purposes. The direct transfers in this area are large and con
sist of contributions concerning child support, social aid, contribu
tion to mothers' and children's vacations.66 

• Roads and streets. These transfers consist of small amounts of 
contributions to road associations.67 

• Other transfers. This category consists of transfers for housing 
support and to sports and outdoor activities.68 

The insurance premiums and claims in other current transfers have been 
estimated using data in the official statistics for the insurance companies.69 

The gross premiums and claims have been estimated by taking the total pre
miums and claims in the official statistics and then deduct premiums/claims 
for reinsurances. The net premiums for the domestic insurance sector have 
subsequently been calculated by using the method proposed in the SNA-93. 
Finally, the premiums/claims for foreign insurance companies that are active 
in Sweden are added to the estimates of net premiums and claims. The distri
bution of the premiums and claims on the household and corporate sectors has 
been made according to the distribution in the SNR for 1950. Lacking other 
data, it has been assumed that the distribution between the corporate and the 
household sectors has been the same for the years 1905 to 1950. 

The transfers to the rest of the world for the household sector consist of 
transfers related to immigration, emigration and tourist expenditures. Data for 

66 Höök (1962), p270. 
67 Höök (1962), p278. 
68 Höök (1962), p311. 
69 SOS Enskilda försäkringsanstalter, 1912-1950, Statistisk årsbok 1914-1920. 
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these transfers has been taken from NI for 1905-1930 and the balance of 
payments statistics 1931-1950.70 The transfers for the government sector with 
the rest of the world consist mostly of foreign aid and data was taken from 
Höök's study. It was assumed that the current transfers for the corporate sec
tor with the rest of the world during this period were insignificant. 

When the transfers of taxes, social contributions/benefits and other trans
fers have been estimated, the disposable income for each sector has been ob
tained as the closing balance of the account. 

4.5 Use of income 
This section deals with the use of income in the institutional sectors, and 

this ends the sequence of income accounts in the broadened SHNA. 

Accounts and transactions 
The final account is called the use of disposable income account and is 

shown in figure 4.4. 

Figure 4.4. The use of disposable income account. 
11.4.1 Uëecf dspGEsUeinacmeaocxirt 

Utes Trsrsacbcnsand Ftesonœs 
FcregT^Tcte^htiBEjTjdRiiseto 

B6g Dspoeabe ircome X X X X 
X X X P.3Rnel ODrajrptiOTöperrftLre 
X X X X B&iSÉMng^gcss 

Source: Own definitions based on SNA-93,Table 9.1, p204. 

As noted in the figure, it is only possible for the households and the pub
lic sector to have final consumption expenditures. By definition, the corporate 
sector's disposable income equals its savings. When final consumption ex
penditures are deducted from the disposable income, the results are the sav
ings in each sector. 

Sources and estimation methods 
In the SHNA, the output of each sector has been allocated either as in

puts to other sectors, exports, investments, or as final consumption. In most 

70 Lindahl, Dahlgren and Kock (1937), II, Appendix L, pp573-617, Riksbankens årsbok 
1930-1950, Statistisk årsbok 1930-1950. 
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cases, this allocation is not based on direct observation, but on assumptions 
based on the character and the products of the specific sector/branch. This 
procedure makes the estimates of the final consumption sensitive to how ac
curate these assumptions about the allocation are. The consumption figures in 
the present SHNA also have the drawback that they do not include consump
tion of imported goods and services. Therefore, data for final consumption of 
imported goods and services was taken from Johansson's historical national 
accounts.71 

In order to check that the level of the consumption in the SHNA is rea
sonable, it is possible to use two other sources. Firstly, estimates of final con
sumption exist in the SNR for 1950. Secondly, data in Bentzel's study on the 
development of the consumption in Sweden 1931-1950 can be used.72 

Table 4.4 shows the estimates of the private and public final consump
tion for 1950 according to SHNA, SNR and Bentzel. 

Table 4.4. Final consumption expenditure 1950 according to SHNA, SNR and 
Bentzel. (MSEK, current prices). 

Source Private con Private consump Public consump-
sumption ex tion excluding Ëlpilllllll 
penditure housing 

SHNA 22 512 20 815 3 582 
SNR 22 137 18318 3 971 
Bentzel 19 368 17 671 n/a 

Source: SHNA, Johansson (1967), Statistiska meddelanden, SM N 1975:98, 
Nationalräkenskaperna, and Bentzel (1957). 

At first sight, it seems like the total private consumption figures in the 
SHNA and the SNR match each other quite well. However, when the con
sumption of housing services is deducted, the discrepancy becomes quite 
large. It seems that in 1950 the distribution scheme in the SHNA exaggerates 
private consumption. If consumption of housing is excluded then the con
sumption figures in Bentzel and SNR are similar. This evidence is in line with 

71 Johansson (1967), table 53, pl46. 
72 Bentzel, (1957). 
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other indications on that the allocation of output to consumption in the SHNA 
is exaggerated.73 

However, even if it can be stated that the consumption level in the 
SHNA is too high for 1950, it is not equally certain that this is the case 
throughout the pre-1950 period. Therefore, there is a need for a benchmark 
estimate of the consumption level at the beginning of the period. 

As discussed in section 3.2, the proper way of achieving this is to use an 
input-output table or social accounting matrix (SAM). By using the input-
output table or SAM, the level of consumption can be balanced so that it 
matches the levels of production, savings, investment and foreign balance. In 
chapter 7 of this thesis, a balanced SAM is created based on the income trans
actions estimated in this chapter.74 This SAM yields a consumption level of 
2733 MSEK in 1910. This is approximately at the same level as the consump
tion figure for 1910 that can be found in the SHNA, which is 2673 MSEK. 
Thus, at the beginning of the period, the level of consumption in the SHNA is 
consistent with the other parts of the SHNA, while in 1950, the consumption 
level is exaggerated. 

Therefore the level of the consumption series in the SHNA is adjusted to 
the benchmark levels in 1910 (2733 MSEK) and 1950 (20015 MSEK). This is 
done by first estimating an exponential trend for the original SHNA consump
tion figures and calculating the percentage deviations from the trend. A simi
lar trend based on benchmark levels is then estimated.75 Finally, the trend es
timated using benchmark levels is multiplied with the percentage deviations 
from the original SHNA trend. In this way, an adjusted consumption series for 
the years 1905 to 1950 is obtained, which has the variations of the original 
SHNA series and the level of the benchmark years 

The adjusted SHNA consumption series is linked to the SNR consump
tion series in 1950. After 1950, the SNR consumption series is used, with ad
justments for the differences in housing services consumption between the 

73 The same conclusion emerged in a preliminary investigation concerning income distri
bution in the SHNA that encompassed the years from 1890 to 1938. The level of con
sumption was found to be too high to be credible. See Vikström (1998). 

74 See Appendix 7.2, Figure A.2.1 for details on the creation of the SAM. 
75 The model is of the form E, = Aebl, where Et is the estimated trend. B is the growth 

rate for the trend and was estimated to 0.054 for the original SHNA series and 0.056 
for the benchmark trend. 
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SHNA and SNR. Housing consumption according to SNR is deducted and 
housing consumption for the SHNA is added. For public consumption, the 
SHNA level is adjusted to the level in SNR in 1950 and the two series are 
linked. 

A sacrifice that has to be done when making these level adjustments is 
that the consistency of the SHNA framework is partly lost. The sum of inputs, 
exports, investments and adjusted consumption does not add up exactly to the 
estimated gross production. There is apparently a need for a revision of the 
current SHNA, which will ensure that reliable computations of input/output 
tables can be made as well as enabling the estimations of income accounts. In 
the meantime, as there already exist inconsistencies in the SHNA, it is ade
quate to make this sacrifice.76 

When the estimates of the consumption are made, the savings in each 
sector are obtained as a balancing item of the use of income account. This 
concludes the flow through the income accounts with estimates for the years 
1905-1950. The remaining issue at hand is the linking between the series 
1905 to 1950 with the official SNR 1950 to 1970, so that consistent time se
ries for the whole period 1905-1970 is obtained. 

4.6 Linking to the SNR 1950-1970 
The definition of the income accounts in the SNR differs slightly from 

the one in SNA-93 and, consequently, from the definitions of the income ac
counts in the SHNA. The differences are not too large, which makes it possi
ble to create a link between the SHNA and SNR series. The major difference 
is that all of the income accounts are recorded as a continuous set of transac
tions from operating surplus to saving, and not as separate accounts with bal
ancing items. However, the transactions in the SNR can be rearranged accord
ing to the SNA-93 framework used in this study, which make possible the 
creation of consistent series. The transactions in the income accounts for 1950 
in the SHNA and SNR are shown in table 4.5. It is only the net transactions 
for each sector that are shown in the table. 

76 These revisions are planned to be performed as part of a project at the department of 
economic history at Umeå University. 
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Table 4.5. Comparison between transactions in SHNA and SNR for 1950 
(MSEK). 

Transaction SHNA SNR 
Corp Pubi. Househ Corp Pubi. Househ 

B.2g Operating surplus/B.3g 7018 184 6364 6373 345 6247 
Mixed income 
D.l Compensation to employees 15677 15928 
D.2 Taxes on production and im 2249 2391 
ports. 
D.3 Subsidies -420 -419 
D.41 Interests 300 -315 16 245 -300 15 
D.421 Dividends -501 232 269 -483 223 260 
B.5g Balance of primary income 6817 1930 22326 6135 2240 22450 
D.5 Current taxes -694 3708 -3014 -778 3799 -3023 
D.61 Social contributions 428 -428 447 -447 
D.62 Social benefits -1896 1896 -1941 1941 
D.7 Other current transfers, of 
which: 
Insurance premiums. +51 -79 +40 -80 
Insurance claims -58 73 -37 75 
Current transfers to the rest of the -13 -74 -63 24 
world 
Pensions -220 220 -36 -250 286 
B.6g Disposable income 6116 3937 21092 5324 4232 21226 
P.3 Consumption -3971 -20015 -3971 -20015 
B.8g Savings 6116 -34 905 5324 261 1211 
Other transactions in the SNR, 
not covered by estimates in 
SHNA: 
Transfer of operating surplus, due - -2327 2327 
to uncertainties in the estimates 
Imputed pension fees 368 365 -733 
Rents, patents, royalties 12 30 -15 
Income from quasi-corporations -84 84 
(handelsbolag) 
Total -1955 365 1649 

Source: Statistiska meddelanden, SM 1975:98, Nationalräkenskaperna, and 
own estimates. 
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The transactions in the top part of the table consist of the transactions 
that can be matched directly between the SHNA and SNR. The operating sur
plus for the households is very similar for SHNA and SNR. The operat
ing'surplus for the corporate sector differs because of the level difference be
tween the estimates of value added in the SHNA and SNR. This difference 
affects the total operating surplus. There is also a large discrepancy between 
the estimates for the operating surplus of the public sector. As the value added 
of the public sector in the SHNA mainly consists of wages and income from 
rents, it is likely that the SHNA underestimates the true operating surplus and 
that the SNR figures are more reliable.77 

As the estimates of the housing sector (S.V) are based on different mod
els in the SHNA and the SNR, the operating surplus of the household sector 
according to the SNR has been adjusted so that it is comparable to the esti
mate in the SHNA.78 The operating surplus of the housing sector in the SNR 
has been deducted and the operating surplus of the housing sector in the 
SHNA has been added. This results in an SNR estimate of the operating sus-
plus that is comparable to the SHNA. 

The difference between the wage sums is 1.6%, which can be considered 
to be within an acceptable margin of error. The other income transactions dif
fer no more than +- 5%. The exceptions are D.2 Taxes on production and im
ports (6%), and D.5 Current taxes for the corporate sector (12%). The differ
ence in the final balancing item, savings, is mainly due to differences between 
estimates of the operating surplus and wage sums between SNR and SHNA 

However, the lower part of table 4.5 contains some items present in the 
SNR, but not in the SHNA, which generates additional problems for the link
ing process. The first part is a transfer of operating surplus from the corporate 
to the household sector. This transfer is made to obtain levels of the house

77 This conclusion implies also a lower level of production and value added of the public 
sector in the SHNA. 

78 For 1950, the total operating surplus of the housing sector is 3011 MSEK. This esti
mate includes both the housing services of owner occupied dwellings and housing ser
vices of rented apartments. Of the latter, one smaller part is distributed to the corporate 
sector while the larger part is allocated to the household sector. The exact scheme used 
in the SNR is not published so therefore an estimate of the households share is made 
based on the census of dwellings 1945: Socialstyrelsen (1952), pp55-57. This year, 
approximately 84% of the dwellings were owned by institutional units belonging to the 
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hold savings that are more in line with data in other investigations.79 A survey 
of the household savings in 1958 revealed that the income estimates for the 
household sector in the SNR yielded too low savings.80 The solution used in 
the SNR was to add an amount for 1958 to the household gross operating sur
plus that compensated for the observed differences in savings revealed in the 
savings survey. For 1972 it was possible to obtain a new benchmark year for 
the correction item using the financial statistics.81 

In order to obtain yearly estimates, the correction items in the SNR from 
1972 and 1958 were extrapolated back to 1950. The methods for extrapolation 
have varied depending on the revision of the estimates. In the early revisions, 
the correction amount was varied with variations in the wage sums, while in 
the later revisions the correction item was assumed to change 1% per year.82 

In the later revisions of the SNR, covering 1970 to 1980, there has been no 
need to calculate a correction item due to the improvement of the quality of 
the statistical sources. In the revised estimates for 1980 to 1990, the correction 
item is reintroduced, and denoted as a residual item in the households' capital 
income.83 

As the income transactions in the SHNA are estimated using much the 
same sources and methods as the ones used in the SNR, it is appropriate to 
add a correction amount to make the level of the operating surplus for the 
household sector in the SHNA comparable to the one in SNR. The question is 
which extrapolation method that can be used. The assumption of a 1% yearly 
change leads quickly, when extrapolating, to a correction item that is too large 
and yields a negative estimate of the corporate sector's operating surplus. The 
method chosen in this study is to make a simple level adjustment in 1950 of 
the household operating surplus in the SHNA to the SNR level of the house
hold operating surplus including the correction item. In this way, a correction 

household sector. The same share is assumed to be valid for 1950, yielding that 2529 
MSEK of the housing operating surplus belong to the household sector. 

79 Statistiska meddelanden, SM N 1975:98, Nationalräkenskaper, p32. 
80 Meddelande från konjunkturinstitutet, Hushållens sparande 1958, Serie B:33. 
81 Statistiska meddelanden, SM N 1975:98, Nationalräkenskaper, p33. 
82 The latter revision was used in SM N 1975:98 and the former in Statistiska meddelan

den, SM N 1970:21, Nationalräkenskaper 1950-1968. 
83 Statistiska meddelanden, SM N 1982:2.5, Nationalräkenskaperna 1970-1981, and Sta

tistiska meddelanden, NIO SM9201, Nationalräkenskaper 1980-1991. 
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item in the SHNA is estimated, which then transferred from the corporate sec
tor to the household sector.84 

Of course, the introduction of a rather uncertain adjustment factor affects 
the reliability of the estimates. But in this case, the estimates in the SHNA 
will for once be no worse than the contemporary estimates in the SNR. Fur
thermore, the introduction of an adjustment factor that simply adjusts the level 
of savings does not affect the direction of changes in household savings. In 
many cases, the direction of changes, i. e. if savings increase or decrease, is 
often as important as the absolute level of the savings. 

Another major item that exists in the SNR but is missing in the SHNA 
estimates is the imputed pension fees. These are imputations of pension fees 
of unfunded pension schemes that are financed by employers.85 These impu
tations are not calculated for the income accounts in the SHNA and in the 
linked series they are deducted from the SNR data. In this way, maximum 
comparability is achieved between the SHNA series from 1905 to 1950 and 
the SNR series from 1950 to 1970. 

When the levels of the SHNA and SNR have been reconciled, the series 
can be linked. In the current SHNA, the value added series up to 1950 was 
linked to the SNR by using the valued added in the latter as an index (see sec
tion 4.2), which means that the level of the SNR was modified to the level in 
the SHNA. In the income accounts, this affects the level of the operating sur
plus. Therefore, in order to obtain income accounts for the whole period that 
are consistent with the rest of the accounts in the SHNA, the level of value 
added and the corresponding level of the operating surplus in the SHNA must 
be used. This means that the estimates of the operating surplus in the SNR 
cannot be used directly. 

The operating surplus of the institutional sectors for the years 1950-1970 
has thus been obtained by using the estimates of total operating surplus from 
the SHNA generation of income account and by allocating it according to the 
institutional distribution in the SNR. Before 1950, the variations in the institu
tional distribution in the SHNA have been used as a variation index for ex

84 The introduction of the correction item also solves the problem of too low savings and 
to high consumptions that was pointed out in the preliminary study on income ac
counts in the SHNA for the years 1890 to 1938 in Vikström (1998). 

85 SCB (1979), ppl00-101 and ppl 14-116. 
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trapolating the SNR institutional distribution back to 1905. This leads to a 
level adjustment of the operating surplus of the public sector to the SNR level. 

The other transactions, excluding final consumption, in the income ac
counts have been linked directly to the SNR by using level adjustments to the 
estimates in the SNR. In most cases, the level adjustments are small (see the 
comparison in table 4.3). Thereby, consistent accounts are obtained between 
1905 and 1970.86 

This linking procedure is a consequence of the construction of the cur
rent SHNA, where the level of the contemporary national accounts in the 
SNR is adjusted to the level of the estimates in the SHNA. A more practical 
starting point would be to assume that the SNR are more accurate than the 
SHNA. This means that the SHNA should be linked to the SNR, using the 
latter as the benchmark level in 1950. In addition, such a procedure would 
alleviate the linkage of the broadened SHNA to the SNR, as well as the im
plementation of future revisions of the SHNA that are necessary when the 
SNR estimates are revised.87 When the SNR are revised, it will also be possi
ble to construct reliable and consistent accounts for the whole period 1905-
1990, which is pointless at the moment due to large differences in definitions 
and estimates between the SNR series for the periods 1950 to 1970, 1970 to 
1980 and 1980 onwards. Therefore, the linking of the income accounts made 
in this study should only be seen as temporary and it will be adjusted when 
new revisions of the SNR going back to 1950 are available. 

4.7 New estimates versus old: A brief comparison 
In this chapter, the estimates made by Jungenfelt of the wage sums and the 

functional income distribution have been revised so that they are consistent 
with the latest revision of the SHNA. This means that the estimates presented 
in this chapter differ from the ones made by Jungenfelt. This section aims at 

86 Due to uncompleted revisions of the SNR that cover all accounts for the period after 
1950, it is difficult to link the pre 1970 SNR to the post 1970 estimates. Therefore the 
SHNA have only been linked to the SNR up to 1970. Until the revisions of the SNR 
are finished, the linkage between SHNA and SNR in the post-1970 period must be 
made for each indicator, depending on the purpose of the investigation. 

87 In the Nordic HNA project, the guideline is accepted that the SHNA should be linked 
backwards to the SNR and this is part of the necessary revisions that are planned for 
the SHNA. 
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making some descriptive comparisons between the new estimates and the 
previous ones made by Jungenfelt. It is important to get some indication to 
what extent and in what respect the new estimates differ from the old. 

Total economy 
The first comparison of the functional distribution of income is on the 

aggregate level of the total economy, which is the same as comparing the 
wages' share of GDP between the new and old estimates. In diagram 4.1, the 
wage share for the total economy is shown for both the old and new estimates. 
In Jungenfelt's estimates, the private services sector is excluded before 1910, 
and the building and construction sector before 1930. In the new estimates, 
the building and construction sector is excluded before 1930, while the private 
services sector is included from 1870. 

Diagram 4.1. Wage share for total economy (Wages/GDP) 1870-1950. 
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Source: Jungenfelt (1966), own estimates. 

In the graph, it can be seen that both Jungenfelt's and the new estimates 
develop similarly. The inclusion of the private services sector in the new es
timates during the period before 1910 is one major reason behind the differ
ence in level between the two sets of estimates. Another major reason under
lying the differences in level is the revisions of the industrial sector that are 
made in the latest SHNA. 
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The industrial sector 
The industrial sector is perhaps one of the sectors where the revision of 

Jungenfelt's estimates has been the most thorough. This is mainly due to the 
revisions of the employment in small industry and handicraft made by 
Schön,88 which affect both value added and the wage sum. In diagram 4.2, the 
new and the old estimates of the wage share in the industrial sector are shown. 

The old and the new estimates follow largely the same development 
path. The major differences are that Jungenfelt's wage share is higher during 
the pre-1900 period, and the new is slightly higher during the period 1900 to 
1950. This is primarily the effect of new value added estimates and new esti
mates of the number employed in handicraft and small industry in the SHNA. 

Diagram 4.2. Wage share for the industrial sector 1870-1950. 
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88 Schön (1988). 
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Private services 
Another sector where the changes between new and old estimates are 

substantial is the private services sector. In the latest revision of the SHNA, 
there have been major changes in the branch division, as well as in the esti
mating methods. The changes in branch divisions and estimating methods for 
the production values have led to significant changes of the wage sum esti
mates. In addition, the new estimates start at 1870, while Jungenfelt's begin 
first in 1910. In diagram 4.3 the new and old estimates of wage share for the 
private services sector are shown. 

Diagram 4.3. Wage share for the private services sector 1910-1950. 
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Source: Jungenfelt (1966), own estimates. 

Again, the two sets of estimates follow the same development path, even 
if the new estimates have a higher level than Jungenfelt's, especially in the 
period 1910 to 1920. In the pre-1920 period, the new estimates reveal a re
markably steady level of the wage share. This is to a large extent the cause of 
the methods used to estimate value added in this sector. This sector consists of 
a number of small branches, where production values and value added have 
been estimated from the income side, often with assumptions of fixed wage 
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shares. The resulting stable level of the wage share is probably as much the 
result of assumptions as of economic reality. However, as these branches are 
small, the error in the estimates of the wage share on the aggregate level is not 
severely large. 

The low level of the wage share in the private services compared to the 
share in the manufacturing industry can mainly be explained by differences in 
institutional structures between these sectors. In the manufacturing industry, 
the major part of labour income is distributed as wage incomes, while in the 
private services sector, the larger share of unincorporated enterprises implies 
that labour income to a greater extent is distributed as operating surplus 
(mixed income) and not as wages. 

Concluding remarks 
The comparison reveals some distinct differences between the new and 

old estimates of the income distribution. These differences affect mostly the 
level and to a lesser extent the direction of the changes in the income distribu
tion. However, even if the new estimates do not lead to a major rewriting of 
the history of the functional income distribution, there are advantages of hav
ing new wage sum estimates that are consistent with the production estimates 
in the SHNA. 

To begin with, the new estimates conform to the changes in the sector 
and branch division between Johansson's HNA and the latest revision of the 
SHNA. Second, the wage sums are estimated according to the methods used 
for the production estimates. This means that the wage sum estimates are con
sistent with the production estimates. 

Altogether, these advantages open up the possibility to perform consis
tent macroeconomic analyses that incorporate both the production and income 
side, without having the analysis distorted by inconsistencies in the construc
tion of the data. This also indicates the strength of using a national accounts 
approach for systemising empirical macro data. 
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Appendix 4.1 - Classification of Branches 
Classification of branches between SNI division used in the SNR and the 

branch division in the SHNA. 

SHNA Branch: SNI code 

1. Agriculture with ancillaries: 1000 (1100+1200+1300) 
2. Industry and handicrafts: 2000+3000+4000 
2.1 Mining and metal industries: 2000+3700+3800+3900 
2.2 Stone, clay and glass industries: 3600 
2.3 Wood products industries: 3410 
2.4 Paper and printing industries: 3420+3430 
2.5 Food processing industries: 3100 
2.6 Textile and closthing industries: part of 3200 
2.7 Leather, hair and rubber industries: 3510 + part of 3200 
2.8 Chemical industries: 3520+3530 
2.9 Power stations, gasworks and waterworks: 4000 
3. Building and construction: 5000 
4. Private services: 6000+8000-8300+9400+9360+9500 
4.1 Judicial services : -
4.2 Private health and medical care: -
4.3 Banking: 8100 
4.4 Hair cutting: -
4.5 Insurance: 8200 
4.6 Hotels and restaurants: 6300 
4.7 Culture and entertainment: 9400 
4.8 Religious services: included in 9400) 
4.9 Dental services: -
4.10Trade: 6100+6200 
4.11 Domestic work (paid): 9530 
4.12 Other private services : 8500+9360+9510+9520 
5. Services of dwellings: 8300 
6. Transport and communication: 7000 
6.1 International navigation : 7151 
6.2 Domestic navigation: 7152 
6.3 Stevedoring: 7160 
6.4 Timberfloating: -
6.5 Posting services: -
6.6 Transports with horses or oxen: -
6.7 Railways: 7110 
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6.8 Postal services: 7210 
6.9 Telecommunications: 7220 
6.10 Taxi traffic: 7130 
6.11 Tramway traffic: 7120 
6.13 Bus traffic: 7120 
6.12 Lorry traffic: 7140+7180 
6.14 Foreign and domestic aviation:7170 
7. Public services: 9100+9200+9300-9360 
7.1.1 Civil services: 9110 (including local government) 
7.1.2 Military services: 9120 
7.2.1 Religious services: -
7.2.2 Education: 9330 
7.2.3 Health and medical care: 9340 
7.2.4 Social welfare services: 9350 
7.2.5 Administration: 9110 
7.2.6 Other public services: 9130+9200 





5. Long-term Patterns in Swedish Growth and Struc
tural Change 1870-1990 

5.1 Introduction1 

The growth performance in different countries has long been a source of 
primary interest to both economists and economic historians. Especially dur
ing the 1970s which was a decade of declining rates of growth, the debate 
about growth performance and the factors underlying the decline in the rate of 
growth intensified. From the long-term perspective, questions concerning 
economic growth can often be related to questions concerning structural 
changes in the economy. Because changes in technology and market condi
tions demand the reorganization of existing structures in order to ensure the 
efficient allocation of resources structural change is regarded as an essential 
component of the growth process by providing a precondition for sustained 
growth, 

The objective of this chapter is to examine the long-term pattern of 
growth and structural change in Sweden by using methods that have not been 
previously applied in a systematic fashion in Swedish economic-historical 
research. In order to obtain a clear overview of the long-term patterns, data is 
analysed within a consistent framework of structural time series models. 

The analysis results are discussed within the context of two proposed 
patterns of periodization. The first pattern includes the periodization derived 
from the structural analysis research that was discussed in chapter 2, denoted 
here as structural periodization. The second pattern consists of an interpreta
tion commonly employed in international research. It applies the concept of 
growth regimes that are determined to a large extent by shifts in technological 
regimes. The purpose of comparing empirical evidence with these two kinds 
of periodizations is not to establish a preference for one over another, but 
rather to shed more light on the long-term pattern of growth and structural 
change in Sweden. It will be possible, nonetheless, to comment upon on the 

1 This chapter is a revision of Vikström (2001b). 
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congruity of these theories with the empirical evidence for Swedish develop
ment. 

Growth and structural change occurring on two economic levels will be 
examined. The initial examination concerns development on the GDP level, 
by which is meant GDP growth and structural change on the major sector 
level. Secondly, industrial sectoral development is examined, by which is 
meant growth of value added in the industry sector and structural change 
among various industrial branches. The period of time encompassed by this 
chapter stretches from 1870 to 1990. By using data for the economy as a 
whole as well as for the industrial sector alone, it will be possible to indicate 
the relationship between growth on the industrial level and overall growth. 

The chapter is organised as follows: in section 5.2, the growth regime 
approach for periodization is described with its key features being discussed 
and compared to the structural periodization. The data used in this investiga
tion is described in section 5.3. Section 5.4 presents a discussion of two major 
methodological tools that are of key importance for the results offered in this 
chapter. The first of these tools consists of the definition and measurement of 
the rate of structural change. The second of these tools consists of a proper 
trend analysis of the time series. The main results of the analyses are pre
sented and described in section 5.5. Finally, in section 5.6 the results are con
trasted in the context of a concluding discussion about the two periodization 
schemes presented in section 5.2 and earlier in chapter 2. 

5.2 Structural periodization and growth regimes 
An alternative view on structural periodization (see section 2.1) is the 

one presented on growth performance in the Netherlands indicating the exis
tence of growth regimes. In a recent paper concerning Dutch growth patterns 
during the 19th and 20th centuries, the history of growth in that country has 
been divided into three growth phases or regimes.2 The 19th century has been 
characterised as a period of rather slow but steady growth. The 20th century, 
on the other hand, has been marked by an acceleration of the growth rate cul
minating in a sustained peak that lasted until the 1970s. Since the 1970s, 
growth rates have declined to 19th century levels. These characteristic patterns 

2 Smits, de Jong and van Ark (1999). 
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have also been demonstrated by van Zanden,3 who denotes the slow growth of 
the 19th century as equilibrium growth. The more rapid rate of growth occur
ring between 1920 and 1970 is characterised as a transition or growth along a 
disequilibrium path. This characterisation of the different periods was based 
on three indicators: GDP growth, the investment ratio and the overall wage 
share. Depending on the development of these indicators, the periods were 
characterised as equilibrium or disequilibrium growth periods. If the growth 
rates, investment ratio and functional income distribution showed a fairly 
steady level during a time period, then this period was characterised as a pe
riod of equilibrium growth. Otherwise, if these three indicators showed level 
shifts, then the period was characterised as a period of disequilibrium growth. 

Thus far no exact definition of the constituting elements of a growth re
gime exists. Therefore an instrumental definition will be utilized in this chap
ter. Following the definition in van Zanden,4 a growth regime is defined as an 
extended period of time during which economic growth exhibits more or less 
stable growth rates. This means that shifts in growth regimes should be visible 
in the growth series used in this chapter, even if it is not possible to asses the 
existence of growth regimes based on this evidence alone. 

Technological factors are of primary interest in the discussion of the 
causes underlying shifts in growth regimes and their characteristics. The shift 
from the stagnation of growth during the 19th century to the acceleration of 
growth in the 20th century is stimulated by the transition to a technological 
regime with electricity replacing steam as the major source of energy and fo
cus of endeavours of invention. The acceleration of growth due to this shift in 
technology can be explained by the comparative ease with which electricity 
rather than steam can be used as an energy source for various industries. This 
facilitation contributes in turn to a general increase in productivity growth. 
Steam power is not as easily applicable in many industries as electricity. 
Steam power provides therefore a weaker stimulus to overall productivity 
growth than does electricity. The shift in the growth regime around 1970 can 
be seen as yet another new shift in technology involving the transition to in
formation and communication technology (ICT). Paradoxically, ICT resem
bles steam technology in so far as it is applied more selectively than electric

3 van Zanden (2000). 
4 van Zanden (2000), p85. 
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ity. This aspect of ICT can partially explain the deceleration in the rate of 
growth after 1970.5 

The existence of an extended period of sustained rapid growth between 
1920 and 1970 can also be correlated to Gordon's argument for the existence 
of 'one big wave' of US development.6 He identifies a sustained period of 
high productivity growth between 1913 and 1970 as existing in the growth 
pattern of the US. Gordon argues that it is not the decline in growth after 1970 
that needs to be explained, but rather the reasons underlying the rapid growth 
rates in the period from 1913 to 1970. According to Gordon, the decline after 
1970 marks the return to a more normal course of growth, which resembles 
the period prior to 1913. 

The main causes of this 'big wave' of growth consist again of techno
logical factors. One main cluster of inventions fuels the sustained growth for 
the duration of the big wave, with electricity playing a prominent role. 
Around 1970, this cluster was fully diffused and could not longer be the en
gine of growth. The new inventions emerging in the 1970s were not as impor
tant and influential as the preceding cluster. Therefore the growth rate enters a 
period of decline. 

A number of differences and similarities exist between the two ap
proaches for differentiating periods of long-term economic development. One 
obvious difference is that the structural periodization focuses explicitly on 
structural change defined as the reallocation of resource between different 
sectors. Growth regime periodization, on the other hand, focuses on growth 
and productivity as tools for distinguishing different developmental paths. 
Even if structural change is also important in the growth regime approach, it 
is treated more implicitly. 

Significant differences in the methodological and theoretical points of 
departure also exist between the two approaches. The growth regime ap
proach is more oriented toward a standard economic framework than the 
structural periodization. The structural periodization is more historically ori
ented and utilises a broader set of indicators of which not all are derived from 
standard economic theory. Growth regime methodology is firmly rooted in 
growth accounting investigations with different economic growth models be-

5 Smits, de Jong and van Ark (1999), ppl6-17. 
6 Gordon (2000). 

106 



ing central. Yet another basic difference between the two approaches is that 
structural periodization views different periods as sharing some recurring 
characteristics while the growth regime approach sees each period as possess
ing characteristics unique for itself. Structural periodization is therefore closer 
in nature to a theory of long waves of the economic development than the is 
the growth regime approach. 

The most striking similarity between the two approaches consist of the 
important role that is assigned to technological changes. Both approaches em
phasise the significance of basic innovations and their effect on the perform
ance of the economy. Structural periodization is clearly influenced by 
Schumpeterian concepts although both approaches share the view of techno
logical change as an uneven temporal process. The growth regimes approach 
emphasises the productivity effects of technological change within an eco
nomic framework, however, while structural periodization emphasizes the 
effect of technological change on structure. 

In the forming of empirical analyses, both approaches rely heavily on 
data existing within the national accounting framework. The major difference 
between the two approaches in this respect is that structural periodization re
lies more on data concerning expenditure side such as the export ratio or the 
investment ratio (see section 2.2), while the growth regime approach relies 
heavily on data concerning production and factor input. Because both ap
proaches use quantitative data that are contained within the same framework, 
however, it is undoubtedly appropriate to explore these two approaches within 
the same empirical context. 

5.3 Data 
The analysis of the long-term patterns of growth and structural change 

will use data pertaining to GDP and value added in the industrial sector. GDP 
and value added within industry are measured in constant prices, and the se
ries are collected from the SHNA.7 In order to measure structural change, sec
toral shares are calculated using series in current prices. Estimates of the rate 
of structural change in the industrial sector are obtained by using data pertain-

7 Krantz (2001). 
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ing to nine industrial branches, according to the divisions presented in the 
SHNA.8 

The leading motivation for using shares calculated in current prices lies 
in the problem of additivity that occurs as a result of the deflation method 
used in the SHNA. The deflators in the SHNA are calculated by linking 
Paasche deflators for sub periods. When the deflators for the sub periods are 
linked, the resulting volume estimates loses their additivity, i. e. the sum of 
the sector shares does not add to unity.9 This means that the structure meas
ured using constant prices is difficult to interpret and loses moreover its in
tertemporal comparability due to the fact that the error does not remain con
stant during the entire period of time. The series in current prices for the cal
culations of sectoral shares are collected from the SHNA,10 and extended with 
data from the official national accounts for Sweden. 

In addition to the production data described above, some data obtained in 
chapter 4 on functional income distribution will be used in the analysis. 

5.4 Method 
In this section two important components of the methodology used in the 

analysis in this chapter are discussed. As they have not been widely applied in 
economic-historical analyses of Swedish development, it is appropriate to dis
cuss them here in detail. In the first part of this section, different methods for 
measuring structural change is discussed as well as an aggregate measure for 
the rate of structural change is suggested. In the second part, issues pertaining 
to analyses of long-term trends are discussed. The argument is presented 
whereby the framework of structural time series models is seen as a suitable 
tool for use in the trend analyses performed in this paper. 

Measuring structural change 

Definitions and concepts 
Structural change is of vital importance for both structural periodization 

and in the discussion concerning growth regimes. Structural change is the ex

8 See chapter 3 for details on the organization of the SHNA. 
9 Lindmark and Vikström (1999). 
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plicit characteristic in structural periodization that distinguishes different pe
riods. In growth regimes, structural change is an important consequence of 
changes in technology and the shifting between technological regimes. Al
though structural change is considered an important concept, a number of per
spectives on the true nature of structural change exist. This necessitates defin
ing structural change. 

The concept of "structure" can be defined "as the system of relations, 
which prevails between the parts of a unit".11 Seen in this way, structure and 
structural change may pertain to different levels of aggregation in the econ
omy, from firms to sectors to the economy as a whole. In operationable terms, 
structure can be seen as the relationship between input coefficients and the 
unit production capacity.12 A prerequisite for using this approach is the acqui
sition of proper input-output tables for enabling Leontief decomposition. In
put-output tables are rarely available for investigating historical issues. 

A similar definition is suggested by Chenery et al, whereby structural 
transformation is defined as the set of changes in the composition of demand, 
trade, production and factor use that occurs as per capita income increases.13 

In this case as well Leontief decomposition lends itself to empirical investiga
tions. Blomqvist14 uses a quite similar definition of structural change when he 
describes it as encompassing the temporal alterations in the composition of 
production as well as the allocation of production factors. While Chenery et al 
see structural change as a function of economic growth; Blomqvist considers 
it a function of time. Of course, time can only be a proxy for changes taking 
place in other factors. 

In the two periodization approaches discussed in this chapter, structural 
changes pertain primarily to alterations in the allocation of resources and the 
resulting modifications in the composition of production. The definition of 
structural change that will be used in this chapter consists of alterations in the 
composition of value added for the entity of which the structure is being in
vestigated. 

10 Krantz (2001), Schön (1988). 
11 Hjalmarsson (1973). 
12 Hjalmarsson (1973). 
13 Chenery et al (1986). 
14 Blomqvist (1989). 
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Upon establishing this definition a suitable way to measure the changes 
in structure must now be determined. As it is defined here, structural change 
consists of two components: magnitude and direction. Technological shifts 
imply that reallocation occurs in favour of "new" or highly productive sectors 
on the expense of "old" or less productive sectors. It is also possible that a 
shift in technology does not lead to any major structural shifts at all if the new 
technology can be equally applied to all sectors. Such seem to have been the 
case concerning the innovation of electricity. Furthermore, as technological 
shifts are not continuous temporal processes, it can be expected that the mag
nitude of structural change will vary during a period of time, depending on the 
timing and applicability of the technology or set of innovations introduced in 
the production process. 

Structural periodization is more explicit concerning the role of the mag
nitude dimension of structural change. The transformation period is a span of 
time during which the industrial structure changes through a process of real
location, with the rationalization period being characterized by the concentra
tion of resources to the most efficient units.15 These concepts and the changes 
in industrial structure are never operationalized and measured directly, how
ever, so it is difficult to understand exactly how the magnitude of structural 
change differs between the two periods. It is possible that the concentration of 
resources in more efficient units also leads to increasing rates of structural 
change, measured as alterations in the composition of output. Thus, Schön's 
concepts of transformation and rationalization to a certain degree lack the 
ability to predict differences in empirical observations about the changes in 
the composition of output. 

The standard method of measuring structural change is to measure the 
fluctuations in the shares of individual sectors in the total output. However, 
this fails to provide anymore other than information on the magnitude and 
direction of structural changes attributable to these individual sectors. It pro
vides no information about the overall magnitude of structural change. In or
der to complement the measures of structural change relating to individual 
sectors, therefore, it is useful to obtain a measurement of the overall rate of 
structural change, especially if structural change is examined on a fairly dis
aggregated level. This is comparable to the procedure used when mean and 

15 Schön (2000b), pi84. 
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Standard deviation is used to describe an entire population instead of using 
data for each individual observation. 

As in the case of mean or standard deviation, a single measure of the 
magnitude of structural change means that the dimension of the underlying 
data is reduced, and that information is therefore lost. However, the lack of 
details can often be an asset, especially when broad patterns are investigated. 

A measure of structural change 
A one-dimensional measure of the magnitude of structural change can be 

defined in numerous ways. A simple intuitive measure that can be used to re
flect the total magnitude of the structural change between two points in time 
consist of the application of the changes in each sector's share of the total 
output. If the absolute values of the changes of each sectoral share are added 
together a measure is obtained that is great when the changes in sectoral 
shares are great, or in other words when the structural change is great. This 
intuitive measure is defined as: 

where su are sector /'s share in total output at time t and n is the number 
of sectors. Another measure that is closely related to this one is the standard 
deviation of the changes in sectoral shares. 

Another approach involves comparing the growth rate in each sector 
with the overall growth rate. The idea underlying this comparison concerns 
the implication of structural change for differences in growth rates among 
various sectors. Roman has used this measure as an indicator of structural 
change:16 

where r, is the growth rate for sector i and r  is the average growth rate 
for the various sectors. 

These measures, however simple, contain a number of theoretical short
comings that render them less suitable as indicators of structural change. 
Moore17 discusses the theoretical properties of these measures and points out 

16 Roman (1969). 
17 Moore (1978). 

ci ~ S k (5.1) 
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the weak link they posses to theories of economic growth and the index num
bers that are used to measure growth. Furthermore, Moore suggest a measure 
that can be used to divide total growth into a structural change component and 
a pure growth component. This measure can also be used to measure differ
ences in structure between countries and not only over time. The other basic 
measures presented here do not have these attractive properties. 

Thus, the approach used by Moore will be used in this chapter to analyse 
the pattern of structural change in Sweden, even if all the capabilities of the 
chosen measure will not be explored in the analysis. 

Moore's measure is based on the assumption that the structure of output 
can be described as a vector, the coordinates of which are the quantities of 
output. The angle between two vectors measured at different points in time is 
therefore a measure of structural change. The principle for this measure is il
lustrated using the two-commodity or two-sector case in figure 5.1. 

Figure 5.1. The principle for the angle measure of structural change. 
q2 f 

(Q!  .05:  

( Q ° , Q ° )  

o Q , 

In the figure, the vector OA describes the composition or structure at the 
point of departure and the vector OB de scribes the structure at the ending 
point. The angle 0 is therefore a measure of the extent of structural change 
between these two points. The two-commodity case can easily be extended to 
include an arbitrary number of commodities, using a vector in n-space. Fur
thermore, Moore shows that the vector coordinates can consist of sectoral 
shares as well as commodities measured in physical or monetary values. Us
ing sectoral shares and following Moore's definition, the angle 0 is defined 
as: 
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where Si,t an d n are defined as in (5.1). The measure of structural change 
using 0 can be measured in two ways: either as the annual change or as the 
change relative to a specific base year. The annual measurement provides a 
picture of the short term dynamics of the structural change process, but it can 
be misleading as far as the long-term dynamics are concerned. It is not certain 
that major annual changes imply permanent structural changes. A major 
change that occurs during one year can be counter balanced by an equally 
significant change of a contrary nature occurring during the following year, 
even if it is plausible that a period during which major sustained annual 
changes occur also imply the existence of a high level of permanent structural 
change. 

An alternative approach is to compare the structure of each year with the 
structure of a base year. This raises the question of how to choose a suitable 
base year. There can be no doubt that the base year should be chosen as either 
the first or the final year of the period investigated. If the structure is continu
ally changing in one direction from the base year, then the measure will yield 
a monotonically increasing series. 

Because of the definition of the measure, the angle 0 cannot have nega
tive values. This means that if the base year is chosen in the middle of a pe
riod of time, the resulting series will have a V-shape and thus present difficul
ties to the statistical analysis. In the period preceding the base year, the slope 
of the series will be negative, as that structure is approaching the structure in 
the base year. From the base year onwards, the slope of the series will be 
positive, as that structure departs from the structure inherent in the base year. 
In addition, this comparison approach can also be used in the study of the dif
ferences in structure among various countries.18 

From the perspective of the majority of investigations, the first year of 
the investigated period is best suited to be used as the base year, as the proc
ess of structural change is studied as the transition from one state to another. 

18 Timmer and Szirmai (1999), Lindmark and Vikström (2002b). 
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When examining the industrialisation process for example, interest is focused 
upon the transformation from an agricultural to an industrial economy. 

If the structure is not strictly shifting from one structure to another, how
ever, a problem can arise from the use of the first year is as a base year. In this 
case the resulting series is not monotonically increasing all the time. During 
those subperiods when the structure is reverting back to its initial state, the 
series will slope negatively. Although this will provide important information 
on the process of structural change, it will hinder a statistical analysis of such 
a series making it more difficult to obtain easily interpretable results pertain
ing to the magnitude of structural change. This problem can be alleviated by 
dividing the total period into subperiods, in which the structure is strictly de
parting from the structure of the base year. 

In this investigation, structural change is measured using 1870 as a base 
year. The slope or growth rate of this series provides a measurement of the 
rate of structural change. A steeper slope implies the existence of a higher rate 
of structural change. This property makes it appropriate to use time series 
analysis in the examination of long-term patterns in the rate of structural 
change. The choice of 1870 as not only as the base year but also as the initial 
year of the period under investigation can be justified by referring to the view 
that the period around 1870 can be seen as the time during which the major 
industrialisation of Sweden commenced. Starting from this point in time the 
process of structural change can be expected to develop in a relatively strict 
fashion as a transformation from one state to another. This is the same as that 
the series will be monotonically increasing and thereby fairly easy to analyse 
using time series methods. This supposition will be shown in section 5.5 as 
being confirmed by empirical estimates. 

Trend analysis 
The definition and operationalization of the measure of structural change 

indicates that interest is focused upon the growth rates of the time series for 
the structural change indicator. These rates of growth together with the 
growth rates for GDP and industry value added will form the long-term pat
tern of growth and structural change. The question remains, however, of how 
the growth rates can best be measured so that they reveal the underlying long-
term changes in growth and structure? 

114 



The focus of this chapter on long-term patterns makes apparent the cen-
trality of the trend exhibited by the time series. The importance of determin
ing when and how the growth rates exhibited by the trend fluctuate is also ob
vious. The growth of the trend can be measured in various ways, with each 
method possessing both advantages and disadvantages. 

One basic method of examining growth patterns that has been widely 
applied involves the calculation of the average growth rates for different sub-
periods. These periods are chosen on the basis of other evidence or qualitative 
knowledge. A common variation on this procedure involves the use of linear 
trend estimates in the approximation of long-term growth rates within the sub-
periods. A more sophisticated approach involves endogenously determining 
the periodization used in the model to estimate growth rates. Two examples of 
this approach are provided by Smits, de Jong and van Ark,19 where Chow 
tests are used to determine the shifts in growth rates and by Ben-David and 
Papell,20 who employ a model based upon segmented linear trends. 

The applicability of both of these approaches can be questioned, how
ever, with regard to the perspective and approach used in this chapter. Here 
the long-term movements are in focus and they must be distinguished from 
short-term movements. The changes in growth due to business cycles or due 
to short-term effects from exogenous shocks must also be distinguished from 
the underlying growth pattern. The underlying trend growth is most appropri
ately related to changes in technology, institutions or other factors of eco-
nomic-historical interest. This renders average annual growth rates inappro
priate within the context of this study and necessitates the formation of some 
type of trend extraction. 

The simple linear trend, where the series of interest is regressed on time 
possesses several shortcomings. To begin with, a linear trend may fail to be 
compatible with an economic-historical perspective, where a linear determi
nistic trend implies a certain course of steady growth and the series deviates 
only temporarily from this course. Exogenous shocks have only a temporary 
impact on growth. Secondly, the use of linear trends often contradicts the sto
chastic properties of macroeconomic series. The application of deterministic 
trends in this case could therefore lead to a spurious cyclical behaviour of the 

19 Smits, de Jong and van Ark (1999). 
20 Ben-David and Papell (1998). 
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detrended series as well as false inferences regarding the parameters of the 
model.21 The use of segmented linear trends, as in Ben-David and Papell,22 

can also be questioned. This approach is unnecessarily complicated and the 
results are susceptible to influence from the methods used in estimating the 
trend breaks.23 

A solution to this dilemma involves using the framework of structural 
time series models based on unobservable components as it is formulated by 
Harvey.24 Models of this type have also been applied in economic-historical 
analyses of long-term growth.25 

The basic concept of this type of models decomposes the observed time 
series into a number of unobservable components that are in turn given sto
chastic properties and subsequently estimated. This estimation is based upon 
the reformulation of the models in state-space form and the subsequent appli
cation of an iterative procedure known as the Kaiman filter. The type of de-
construction used in this paper is also the most common. It involves the well-
known decomposition of the time series into trend, cyclical and irregular (re
sidual) components. 

The possibility to assign the components stochastic properties is espe
cially attractive when the analysis encompasses as extended a period of time 
as this one does. It would be erroneous to assume, for instance, that the trend 
would exhibit a deterministic behaviour during a period exceeding hundred 
years. The formulation of the trend that is used in this chapter permits fur
thermore the estimation of not only the trend itself, but also the slope compo
nent or the rate of change of the trend. The slope component is an important 
tool for describing changes in the trend. It facilitates the comparison of the 
behaviour of two or more trend components. The slope component thus is of 
primary importance when the pattern of growth is examined. 

The basic formulation of the model is: 
Y  =  T  +  C  + 1  (5.4) 
where Y is the observed time series, T is the trend and C is the cyclical 

component. The irregular component I can be considered as the residual or 

21 Nelson and Kang (1981) and Nelson and Kang (1984). 
22 Ben-David and Papell (1998). 
23 Harvey and Jaeger (1993), p244. 
24 Harvey (1989). 
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unexplained component in the time series. It is assumed to have the stochastic 
properties normally associated with a residual.26 

The trend component is regarded as consisting of two components, i. e. a 
level and a slope: 

H, =M,- i+ß,- l+V, ( 5  5x 
ß,=ß,-i+C, 

where |a,t is the level and ßt is the slope. The r|t and Çt represent distur
bances that endow the trend with stochastic properties. These disturbances are 
assumed to have zero mean and constant variances. If the variance of both 
disturbances is set at zero then (5.5) is reduced to a deterministic linear trend 
with slope ß. If the variance of Çt is zero then (5.5) is reduced to a random 
walk with drift. Finally, if the variance of rjt is zero and the variance of Q is 
positive, then (5.5) is known as a smooth or integrated trend.27 In order to ex
amine changes in the basic long-term movements of the series, it will be the 
smooth trend model that is used, as long as it does not violate the stochastic 
properties of the series used in the analysis.28 

As the slope comprises the component of main interest in the compari
son, it must be emphasized that the slope measures the change in the trend. A 
positive value of the slope indicates an upward sloping trend; a rising value of 
the slope component indicates an accelerating growth rate, i. e., a steeper 
slope of the trend. It should also be noted that the growth rates indicated by 
the slope components pertain to growth of the slow-moving trend. This differs 
from annual rates of growth for the raw series as a result of business cycles 
and other short-term influences. From an economic-historical perspective em
phasis is placed on the identification of the slow-moving stimuli underlying 
growth, such as changes in technology and institutions. When investigating 
long-term economic performance, the slow moving factors present the great
est source of interest, thus rendering this type of trend analysis a suitable tool 
for the assessment of the existence of general patterns of long-term growth. 

25 See for instance Crafts et al (1989,1990). 
26 These properties include zero mean, constant variance and no autocorrelation. 
27 Harvey and Jaeger (1993), Harvey and Nyblom (1999). 
28 Harvey (2000), p3. 
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In concordance with the suggestions made by Harvey, the cyclical com
ponent is defined as a combination of sine/cosine components:29 

V, = P{V,-i cos Åc + wU sin -0+®, 
v] = p{- ¥,-1  s i n +  y / " _ ,  c o s  ) +  

with cot representing a stochastic disturbance similar to those previously 
discussed. Alternatively, the cyclical component can be defined as an AR(2) 
process.30 

Using the trend and cyclical component in (5.5) and (5.6), the measure
ment equation (5.4) can be formulated as: 

Y,  = M ,  + ¥ , + £ ,  (5-7) 

where st is the irregular or residual component. This model, with the 
trend and cyclical component can then be estimated using a suitable software 
package, such as the STAMP software package that has been used in this 
study.31 

5.5 Results 
This section contains the empirical results that have been obtained by 

applying the methodology outlined in the previous section to the data derived 
from the SHNA. Only selected aspects of the results are discussed in this sec
tion, as the results and their interpretation are discussed in more detail in sec
tion 5.6. 

Growth and structural change 
The angle measure of structural change using 1870 as the base year is 

shown in diagram 5.1. The measure of the total economy is based on seven 
sectors while the measure of the industrial sector is based on nine branches. It 
is possible that the division according to branches within the industrial sector 
conceals some structural change, but estimates that are based on 20 branches 
for the period after 1950 reveal a development similar as the measure based 
on 9 branches.32 The aggregation problem is probably less severe during the 

29 Harvey (1989). 
30 This has been used in Watson (1986) and Crafts et al (1990). 
31 Koopman et al. (2000). 
32 Lindmark and Vikström (2002a). 
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first half of the 20th century, as branch 1 (mining and metal industries) does 
not have such a dominant share that it has from the middle of the 20th century 
onwards. 

The aggregation problem is also present in the estimates of structural 
change made on the level of economy as a whole. The decreasing rate of 
structural change could also be the partial result of that structural change takes 
place within sectors rather than among sectors. Despite this, the measurement 
on the level of the economy as a whole clearly indicates the occurrence of 
changes within the general structure of output. 

Diagram 5.1. Structural change index for total economy and industry 1870-
1990. 
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Source: Own estimates based on Rrantz (2001), Schön (1988) and the 
National accounts. 
Note: The Y-axis is the angle 0, measured in radians, between the structure 
vector at the point of time t and the base year 1870. 

A quick glance at this diagram will reveal both similarities and differ
ences existing between structural change in the economy as a whole and 
within industry specifically. A spurt in structural change within both areas 
occurs during the 1880s. During thus time, however, the structure of the 
economy as a whole changes more rapidly than the industrial structure. Dur-
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ing the internar period, the rate of change decreases only to increase again 
after WWII. After 1960, the structure appears to be stabile during an extended 
period. This development is most readily apparent in regard to the industrial 
sector. 

The short-term fluctuations during the end of the 1870s and the begin
ning of the 1920s are due to turbulent conditions during these periods and 
could be left out from the analysis of long-term patterns. 

The positive slope of the graphs, with the exception of short-term fluc
tuations, indicates that 1870 makes a suitable base year, from which the struc
ture moves in one direction. This enables the slope of these graphs to provide 
an accurate measurement of the rate of structural change. The question re
mains, however, on how accurate this visual econometric analysis will prove 
to be when an estimation of the proper slope component of the trend is made 
and compared to the corresponding slope for GDP and value added for the 
industrial sector. 

The structural model framework discussed in the previous section is now 
applied on the four series GDP, value added for the industry, structural 
change within the total economy and structural change within industry. This 
yields the estimates of the slope component shown in diagram 5.2.33 The 
slope component that is shown in the diagram measures the change of the 
trend. A positive value of slope indicates an upwardly sloping trend. A rising 
value of the slope component indicates an accelerating growth rate, i e. a 
steeper slope of the trend. 

33 Details on the estimated models can be found in appendix 5.1. 
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Diagram 5.2. Estimated slope component for growth and structural change in 
GDP and industry value added 1870-1990. 
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Source: Own estimates based on Krantz (2001), Schön (1988) and the 
Swedish national accounts. 
Note: VA, Industry=Slope for value added in the industrial sector, 
GDP=Slope for GDP, Struct, Industry=Slope for structural change measure 
for industry, Struct, GDP=Slope for structural change measure for total 
economy. 

Using the slope components shown in diagram 3, it is possible to divide 
the time period 1870-1990 into 4 subperiods: 

1. 1870-1895. The rate of structural change and growth is accelerating, 
both regarding industry and GDP. This could be seen as the presence of real
location gains, with growth largely being achieved through structural change. 
These reallocation gains can be a result of differences in productivity between 
sectors. 

2. 1895-1920. The rate of growth and structural change for GDP is de
creasing. The growth rate of the industrial sector is decreasing, while struc
tural change continues to increase until peaking around 1910. This develop
ment indicates that further growth cannot be maintained by the reallocation of 
resources among various sectors. 
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3. 1920-1960. The rate of growth for both industry and GDP is accelerat
ing. Because the growth rate for the industrial sector is higher than that for 
GDP, the rate of structural change increases for the total economy. During 
this period the rate of structural change in GDP is correlated to a large extent 
with the growth rate for the industrial sector. Over this period the overall rate 
of structural change in GDP is declining. The rate of structural change is un
questionably declining for the industry sector. This signals that the increase in 
growth rates is not the result of reallocation gains, but rather of increased pro
ductivity and efficiency within all industrial branches. This can be the result 
of better balanced technological development between branches. The exploi
tation of electricity is a likely example of an innovation that is easily applied 
within all industrial branches. This approach to the role of electricity is simi
lar to the view of technological change as either a "mushroom" (selective) or 
"yeast" (general) process put forward by Harbergen34 

4. 1960-1990. The growth rate is decreasing both for the industrial sector 
and for GDP. The rate of structural change decreases continuously for GDP, 
while it reaches a rather stabile level for the industrial sector. The growth rate 
of the industry the beginning of the 1970s is less than the growth rate for GDP 
for the first time. This indicates that the industrial sector no longer is the pri
mary engine of growth in the economy. 

As been demonstrated, the application of structural time series models 
enables the formation of some generalisations about the long-term pattern of 
growth and structural change in Sweden. The development of each series re
veals regularities, but it is not certain that they should be interpreted as cycli
cal regularities in the long-term development. When an analysis based on the 
joint behaviour of these indicators is made, it is more correct to conclude that 
a specific historical process of change is being addressed. 

5.6 Growth, structural change and periodizations 

Growth regimes versus structural periods 
Using the long-term pattern of growth presented in diagram 5.2, it is 

possible to make a periodization based on the development of the indicators, 

34 Harberger (1998). 
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with their individual development as well as their co-variation with each other 
being considered. This periodization reveals no regularities that uncondition
ally coincide with the 20 and 40-year periods identified in the structural peri
odization. On the contrary, it seems more likely that the pattern of long-term 
growth and structural change describes the Swedish development process re
garding transformation and growth in Sweden from the beginning of the era 
of industrialisation to the establishment of a mature industrialized economy. 
These distinct periods posses unique characteristics and cannot be treated as 
recurring periods sharing common characteristics. 

The growth pattern for the industrial sector contains several turning 
points that fit the structural periodization, but at the same time there exist sev
eral changes in the growth trend that contradict the structural periodization. 
The growth rate for industry changes with time and peaks around 1895, 1930, 
and 1960 and having troughs around 1920, 1940-45, and 1980. The peak 
occurring around 1895 corresponds to the structural crisis. The declining 
growth rate between 1895 and 1920 is consistent with the existence of a 
period of transformation lasting from 1895 to 1920. By the same token, the 
accelerating growth rate between 1920 and the first half of the 1930s remains 
consistent with the properties of a rationalization period. After 1930, 
however, the growth pattern in the industrial sector no longer matches the 
structural periodization. 

Neither does the pattern of structural change seem to correspond to the 
structural periodization, as the rate of structural change reaches a global peak 
around 1920. However, the definitions of transformation and rationalization 
fail to clarify how the structural change process should appear, when the 
process is measured as the changes in the composition of value added. The 
concentration process during the rationalisation period is also likely to imply 
the occurrence of change in the composition of output. The relatively crude 
measure that has been applied in this investigation must be complemented 
with other studies of production and market structure before a decisive pattern 
of structural change can be determined. 

The growth pattern corresponds to a great extent to the growth regime 
approach and the results resemble those obtained for the Netherlands, as both 
shown by van Zanden and Smits, de Jong and van Ark35 and illustrated in a 

35 Smits, de Jong and van Ark (1999) and van Zanden (2000). 
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comparison of Swedish and Dutch long-term growth.36 The question remains 
whether the same explanations concerning shifts in technological regimes that 
have been presented in regard to the Netherlands can be valid for the growth 
performance in Sweden as well. The similarities in the timing of the changes 
in growth rates speaks in favour of a technological explanation, as the diffu
sion of innovations is likely to affect these two countries almost simultane
ously. 

It is not clear, however, how the structural change process relates to 
changes among different basic technologies. One hypothesis suggests that a 
technological regime affects productivity differently in various sectors and 
industrial branches, depending on variations in the possibility and ability to 
apply a certain technology in different sectors and branches. For example it is 
easier to apply the steam technology of the 19th century in large scale and 
capital intensive branches of industry, such as the steel and wood industries 
than small scale industries such as the food processing industry. The result of 
this is an unbalanced development in productivity between different branches 
and sectors. On the other hand, the shift to electricity as the primary source of 
energy is easily achieved in even small-scale industries, and the productivity 
development should therefore be more balanced between sectors and 
branches. To some extent this may explain the positive correlation between 
growth and structural change during the late 19th century and the negative cor
relation between them during the period of growth spanning the years 1920 to 
the mid-1960s. 

Depending on its impact on the productivity growth the observed shift in 
technology to an ICT-based technology should therefore also affect the rate of 
structural change. If, as stated earlier, the ICT-technology has a more unbal
anced impact on productivity growth, then the rate of structural change should 
increase, if measured on an appropriate level of aggregation. 

The investment ratio and the functional distribution of income 
One aspect that both the growth regime and structural approach is the 

use of the investment ratio (investments / value added) in the industrial sector 
as an indicator for the identification of different periods. According to van 
Zanden, a sharp increase in the investment ratio combined with changes in the 

36 Vikström (2001a). 
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functional distribution of income signals the presence of disequilibrium or 
transitory growth.37 In structural periodization, the troughs occurring in the 
extended cycles of the investment ratio indicate presence of a structural crisis 
representing the shift from a rationalization period to a new transformation 
period. It is both interesting and important, therefore, to correlate the devel
opment of this indicator with the other empirical evidence presented in this 
paper. 

In this chapter, the ratio between investments and value added in indus
try, measured in current prices, is examined. The rationale behind the use of 
current prices is based on the investment ratio being an indicator of expendi
ture and therefore reflecting decisions regarding spending made by the actors 
in the economy, as to whether income will be saved or consumed. A ratio cal
culated with fixed prices fails to accurately reflect the investment ratio as a 
result of an economic decision. Furthermore, if the investment ratio were cal
culated with fixed prices, the problem of additivity would also arise. Struc
tural periodization applies the investment ratio at fixed prices,38 but the long-
term development of these investment ratios is similar between series in cur
rent prices on one hand and ones using fixed prices on the other hand. The 
only truly major difference for the two series occurs in the period following 
1960. During this time the ratio with fixed prices decreases, while the ratio in 
current prices maintains a virtually constant level. 

The investment ratio for the industrial sector is shown in diagram 5.3. 
The trend is estimated with a structural time series model, according to the 
approach outlined in section 5.2. Due to the stochastic properties of the series, 
it has not been possible to estimate a stochastic slope component that would 
correspond to the other models used. Instead the best model consists of a ran
dom walk trend in combination with a stochastic cycle. In this model, the ex
treme value at 1918 is treated as an outlier. 

37 van Zanden (2000). 
38 Schön (2000b), pi82. 
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Diagram 5.3. The investment ratio in the industry, 1870-1990, current prices. 
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Source: Rrantz (2001), the Swedish historical national accounts and National 
accounts. 

In the structural periodization, the turning points of the investment ratio 
in the middle of the 1890s, the beginning of the 1930s and the late 1970s is 
interpreted as the shifts between periods. The estimated trend in diagram 5.3 
suggests a pattern, however, where there are two spurts in the investment ra
tio. The first spurt occurs between 1890 and the First World War. The second 
one occurs between the mid-1930s and the beginning of the 1960s. After 
1960, the investment ratio maintains a steady level of approximately 18%. 

Another stylized fact in both the analysis by van Zanden and the struc
tural periodization is the functional distribution of income, which is measured 
as the distribution of value added among wages and gross profits. In diagram 
5.4, the gross profit share (GPS) in industrial value added is shown, along 
with the estimated trend and slope component. The estimated trend and slope 
is obtained from a structural time series model.39 

The spurt in the investment ratio beginning in the 1890s coincides with 
higher growth rates, and increasing structural change as well as a change in 
the functional distribution of income. Between 1920 and the beginning of the 
1930s, the investment ratio decreases and then stabilizes at a lower level. At 
the same time growth first declines only to begin increasing from the 1920s, 

39 See appendix 5.1 for model details. 
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while the GPS remains stabile. From around 1930 to the beginning of the 
1960s, the investment ratio increases rapidly, and growth remains at a high 
level peaking in the early sixties. The GPS begins to decline at an increasingly 
rapid rate until the 1960s. The growth rates decline and the investment ratio 
stabilises in the beginning of the 1960s,. The trend of the GPS declines more 
gradually and begins actually to increase around 1980. 

Diagram 5.4. Gross profit share for the industry, 1870-1990. 
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Source: Estimates of value added from Krantz(2001) and own estimates of 
wage sums (see chapter 4 for details). 

Note: The upper panel contains the actual gross profit share and the estimated 
trend. The lower panel contains the estimated slope component of the trend, 
which measures changes in the trend. 

It can thus be seen that long-term spurts in the industrial investment ratio 
are accompanied by increasing rates of growth. The first spurt preceding 
WWI correlates with increased rates of structural change, while the second 
spurt regarding growth and increases in the investment ratio is accompanied 
by declining rates of structural change. Both spurts correlate with declining 
trends in the GPS, of which the decline during the second spurt is more pro
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nounced. The declining gross profit share indicates that profit opportunities 
resulting from increasing investments in highly productive branches are 
gradually exploited. The declining GPS also indicates an increasing transfor
mation pressure in the economy. This encourages improvement in the effi
ciency in production, which is the same as rationalization in the structural pe-
riodization approach. 

Together, the growth rates, the investment ratio and the GPS resemble 
the typology based on stylized facts used by van Zanden,40 in so far as the 
changes in growth rates, investments and gross profits relate to each other. 
Long-term economic performance in Sweden after 1870 thus exhibits two pe
riods of transitory growth. The first occurs from 1880 to the beginning of the 
20th century and the second occurs from 1920 to the late 1960s. The first pe
riod appears to be a typical period of industrialization, with growth being ac
companied by accelerated rates of structural change. The second period 
probably corresponds to a greater extent to major technological changes with 
the diffusion of the basic innovation of electricity playing a central role. 

Concluding remarks 
The objective of this chapter has been to examine the long-term pattern 

of growth and structural change in Sweden between 1870 and 1990, using a 
systematic framework of structural time series models. The rate of structural 
change has been directly measured using a specially designed measure based 
on vector algebra. This analysis has resulted in the establishment of a set of 
stylized facts whereby long-term development has been divided into four pe
riods. 

The empirical evidence that has been presented fails to clearly corre
spond to the 20 and 40 year periods that form the structural periodization ap
proach. Upon using the approach consisting of growth regimes and the shift 
from equilibrium to disequilibrium growth, the growth pattern has instead 
been found to agree more with the results found for the Netherlands. This 
conclusion gains further support from the development of the functional dis
tribution of income and the investment ratio in the industrial sector. 

Nonetheless, this should not be interpreted as a rejection of the structural 
periodization approach. The structural periodization approach is based upon 
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extensive qualitative and quantitative research regarding the economic history 
of Sweden. It encompasses more of the function of the economy than can be 
assessed by simple growth indicators. The theoretical and empirical founda
tion differs as well from the more economic-theoretically based growth ac
counting approach used in the identification of growth regimes. Structural pe-
riodization does not explicitly strive to investigate and explain patterns of 
long-term growth on the aggregated level, even though it is possible to make 
some predictions concerning the growth performance based on the theoretical 
framework used in the structural periodization. 

The congruity of empirical evidence and the growth regime approach in
dicates that the use of the latter can enhance understanding of long-term 
Swedish economic performance. Two problems with the approach could be 
resolved if the theory and methodology underlying the structural periodization 
approach were considered when applying the growth regimes approach. To 
begin with, the structural periodization approach is explicit concerning the 
role of structural change within long-term development. Any theoretical ap
proach that is applied to long-term economical processes should be able to 
explain the role of changes in the economic structure. This is of importance in 
a wider economic-historical context, as changes in the economic structure im
pact society as a whole, having effect upon the political structure, for exam
ple, or living conditions for various groups in the population. Secondly, the 
concept of growth regimes requires a degree of clarification if it is to be used 
as an explanatory tool. Growth regimes cannot be reduced only to trend 
breaks in growth curves. Instead they must be more closely related to underly
ing economic and social factors. In this case, the theoretical foundation of the 
structural analysis approach, dating back to Åkerman and Dahmén, can be of 
assistance. The approach of using a set of structural indicators encompassing 
various aspects of historical development in order to identify structurally ho
mogenous periods can be seen as a step toward the connecting the results ob
tained using the growth accounting approach to underlying structural factors. 

40 van Zanden (2000). 
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Appendix 5.1 - Model details 
The tables below contain the estimated parameters and measures of 

goodness-of-fit for the models used in this paper. 

Model CTe On GC P 0"(ö P X (period) 

GDP 0 0 0.00271 N/A 0.00074 0.808 0.260 (24.1) 

GDP-Struct 0 0 0.00102 N/A 0.0177 0.800 0.281 (22.4) 

Industry -
VA 

0 0 0.00669 N/A 0.0342 0.869 0.489 (12.4) 

Industry -
Struct 

0 0 0.00107 N/A 0.0217 *) 0.670 N/A 

GPS - Indus
try 

0 0 0.000874 N/A 0.0206 0.794 0.264 (23.7) 

Investa, ratio 0 0.00665 0 0 0.0093 0.685 0.552(11.3) 

Model Rl R2 Box-Ljung Q Durbin-Watson Outliers 

GDP 0.125 0.999 6.95 (0.225) 1.976 1918, 1921 

GDP-Struct 0.256 0.998 4.37 (0.497) 1.87 1878, 1919, 1931, 
1951 

Industry - VA 0.267 0.999 15.2 (0.01) 1.77 1871, 1921, 1940 

Industry -
Struct 

0.667 0.987 8.32 (0.31) 2.00 1873, 1876, 1878, 
1915,1918 

GPS - Indus
try 

0.414 0.843 9.53 (0.09) 1.842 1915-1921 

Investa, ratio 0.356 0.928 4.615 (0.465) 1.870 1918 
Note: N/A in the ß column means that the slope is stochastic and has no 

fixed value. The cr:s is the standard deviation of the disturbance components 
that give the model its stochastic properties. See equation (5.5), (5.6), and 
(5.7). p and X are the parameters in the cyclical component (5.6). In the X col
umn, the value in parentheses is the period of the estimated cycle in years. 

R2D is a measure of goodness of fit that measure the increase in percent
age of the ability of the estimated model compared to a random walk model to 
explain the variation in the dependent variable. A ^„=0.3 means that the es
timated model explains 30% more of the variation compared to a simple ran
dom walk model. This measure is more valid than the normal R2 when struc-
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turai time series models and non-stationary time series are under considera
tion. 

The Box-Ljung Q is a test statistic for testing for autocorrelations in the 
residuals. The null hypothesis is no existence of autocorrelation and the value 
between parentheses is the p-value of the test. 

*) The cycle component for Industry-Struct reduces to an AR(1) compo
nent. The standard deviation and rho coefficient for this component is the 
ones shown in the table. 
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6. Growth and Structural Change in Sweden during the 
Post-war Period: Some Effects of the Swedish Model 

6.1 Introduction 
The debate about the Swedish growth performance since the 1970s has 

been intense for quite some time. Those fuelling the debate fall into one of 
two camps. One group argues that the major reason underlying the decreasing 
rate of growth can be traced to the institutional setting known as the Swedish 
model. The opposing group maintains, however, that the relatively decreasing 
rate of growth is merely a misinterpretation of misused output statistics and 
their incorrect use in comparisons of Sweden with other countries. 

A good example of the type of arguments used in this dispute is the 
fierce discussion known in Sweden as the Korpi-debate.1 This dispute began 
when Korpi2 argued that the negative assessment of a weak Swedish growth 
performance was primarily the result of the misuse of data in combination 
with poorly conducted comparisons. Korpi contended a proper application of 
data would show that Sweden was not such a bad performer as generally 
thought. By pointing out that economic growth rates to a certain extent are a 
function of GDP per capita levels, Korpi argued that lagging behind in growth 
rates should be expected of a country that had assumed an initial leading posi
tion regarding income levels. Nonetheless, most economists agree that the 
Swedish economy entered a period of increasing difficulty during the 1970s. 
The NBER-report3 indicates various institutions of the welfare state as being 
the roots of the problems. To be concise the report shows that the economic 
decline beginning in the 1970s can be traced to an overabundance of state-
supported welfare programs funded by excessive taxes. Similarly Myhrman4 

argued that excessive increases of nominal wagees, taxes and various fees as 
institutions of the "Swedish model" acted as obstacles to economic growth 

1 The summary of the Korpi debate is based on the description in Lindmark and Vik
ström (2002a). 

2 Korpi (1992, 1996). 
3 Freeman et al ( 1995). 
4 Myhrman (1994). 
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starting in the 1970s. This debate possesses a clearly ideological dimension 
with those condemning the Swedish model coming largely from the right end 
of the political spectrum and those defending the Swedish model coming from 
the left end. 

The aim of this chapter is to first re-examine some aspects of the post
war institutional environment in Sweden and then to relate those aspects to 
Swedish economic performance during the post-war period. An issue receiv
ing special attention in this chapter concerns the stylized fact revealed in 
chapter 5 about the decline in long-term growth rates beginning in the 1960s. 

The aspects of the institutional environment that will be discussed relate 
to institutions, such as the tax system and the expansion of social insurance 
funds, that affect income distribution, capital formation and resource alloca
tion. In summary, the main hypothesis contained in this chapter proposes that 
the tax system and other institutional arrangements such as investment funds, 
created a lock-in of profits in the corporate sector, thereby altering the distri
bution of income. These changes in the distribution of income, combined with 
the existence of an imperfect capital market made the allocation resources less 
efficient, which resulted in lower rates of growth and structural change. 

The effects these institutions had are analysed using the empirical data
base on the macro level regarding growth, structural change and income dis
tribution that exist within the framework of the Swedish historical national 
accounts (SHNA). The broadening of the SHNA with income accounts made 
in chapter 3 and 4 in this thesis provide a unique opportunity to examine the 
long-term economic performance as well as to examine the roles played by 
selected institutions. Furthermore, the extension of the income accounts to 
include the period from 1905 to 1950 makes possible the comparison from a 
broader macroeconomic perspective of the époque of the Swedish model with 
the period directly preceding it. A more reliable assessment of the impact of 
the institutions conforming to the Swedish model on economic performance 
can thereby be made, especially with respect to issues concerning the distribu
tion of income. 

The methodological approach applied in this chapter is comprised of the 
derivation of important factors and institutional arrangements affecting the 
economic performance from an explicitly theoretical framework. The specific 
institutions studied include those providing mechanisms that could affect 
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these factors and subsequently the economic performance. The effects of the 
selected institutions are then studied using a consistent historical national ac
counts approach. This procedure reduces the risk of treating spurious correla
tions between the emergence of institutions and changes in economic per
formance as causal relationships. 

Although the aim of this chapter is to examine institutional factors 
underlying the decline in long-term growth in Sweden from the late 1960s 
onwards, it is necessary to maintain a longer time perspective in order to dis
cover long-term changes that can be related to changes in the institutional en
vironment. To this end, the empirical investigation will encompass the major 
courses of development occuring since the beginning of the 20th century. 

This chapter is organised as follows: the general development of the 
post-war institutional environment in European countries is described within a 
general theoretical context in section 6.2. In section 6.3, the institutional de
velopment specific for Sweden during the post-war period is presented. The 
aim of section 6.3 is to discuss mechanisms and formulate a hypothesis that 
will then be examined more in detail. In section 6.4, the hypothesis on the im
portance of the lock-in of profits is further investigated by examining long-
term changes in the horizontal distribution of income. Finally, section 6.5 
contains some concluding remarks. 

6.2 Institutions and post-war European economic growth 
The framework outlined by Eichengreen constitutes an appropriate start

ing point for the discussion of the post-war Swedish institutional environment 
in a European context.5 Eichengreen focuses on the role of investments in 
overall growth performance of European countries, where high levels of in
vestments have unquestionably been related to high growth rates. The ques
tion that Eichengreen attempts to answer from an institutional standpoint con
cerns the mechanisms that have made these high levels of investments possi
ble. The basic mechanisms underlying the high level of investments include 
wage moderation and increased exports, with wage moderation stimulating 
both demand for and supply of investments. The openness of the European 
economies and the expansion of trade made it possible to allocate the invest

5 Eichengreen (1996). 
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ments among the branches whose contribution to overall productivity growth 
were the largest. 

Eichengreen argues that a major reason underlying the excellent growth 
performance in most European countries during the decades following WWII 
consists of the presence of adequate institutions that could resolve the issues 
of commitment and coordination that otherwise would have prevented wage 
moderation and the expansion of trade. These institutions disseminated infor
mation and monitored the compliance of various interest groups with their 
agreement to moderate wages and increase investments. In addition, they 
helped to fortify these agreements by establishing bonds that would be for
feited upon the event that a party failed to uphold its end of the agreement. 
Internationally, these institutions strove to reconstruct the European econo
mies along export-oriented lines. Furthermore, these institutions lent credibil
ity to the countries' commitment to economic openness. 

Eichengreen's argumentation is based on a dynamic game between capi
tal and labour, as formulated by Lancaster, Grout and van der Ploeg.6 Accord
ing to this view, the maximization of welfare is achieved by the agreement of 
both capitalists and workers to defer current compensation in favour of future 
gains. Workers agree to moderate their wage claims in order to make profits 
available for investments. Capitalists agree in turn to restrain dividend payout 
in favour of investments. This results in increased investments that stimulate 
growth and raise future incomes for both capitalists and workers. In the coop
erative equilibrium in which both capitalists and workers agree to the restric
tions, the cost of foregoing current consumption is more than compensated by 
the increase in future incomes. 

The cooperative equilibrium may not be possible to reach, however, due 
to credibility problems. If investments require profits, then workers must 
agree to immediate wage restraints in order to make profits available at a later 
time for investments. Once wages have been restrained, capitalists benefit 
from refusing to uphold the agreement to invest profits and instead pay out 
them as dividends. Since investments in this case are no higher than they 
would be without wage constraint, workers have no incentive to restrain their 
wages when capitalists renege on investment agreements. 

6 Lancaster (1973), Grout (1984) and van der Ploeg (1987). 
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In a similar way, workers can cheat on their wage restraints once the in
vestments have been made, thereby seeking to capture the surplus profit for 
themselves. Since profits are no higher than they would be if no investments 
had occurred, capitalists no longer have an incentive to reinvest profits. Thus, 
in a non-cooperative equilibrium, workers do not restrain wages, capitalists 
pay out profits, and investment and growth rates are lower than they could be. 

A solution to this dilemma that prevent welfare losses resulting from a 
non-cooperative equilibrium involves the creation of a credible contract bind
ing capitalists to the investment of profits and workers to the restraint of wage 
demands. The social and economic institutions developed in Europe following 
WWII can be seen as mechanisms for enforcing adherence to this contract. 
These institutions were used to monitor the compliance of capitalists with 
their part of the bargain and to detect evidence of non-cooperation. They were 
also used to establish bonds that would be forfeited in the event of cheating. 
Furthermore, institutions were created to deter workers from appropriating the 
profits aroused by corporations that undertook investments. Examples of these 
kinds of institutions include long-term contracts, social pacts between capital 
and labour and wage and price controls. 

In order for the trade-off between present and future consumption to be 
considered worthwhile, the investments that are made must be productive. In 
this case, the expansion of trade during the post-war period has been a vital 
factor in the provision of markets for the increasing amount of goods resulting 
from greater production capacity achieved through new investments. Interna
tional trade has enabled countries to specialize in an area of production in 
which they have a comparative advantage without being constrained by the 
limits on demand that exist in the domestic market. On the other hand, the 
expansion of trade created problems of coordination and commitment. Sub
stantial investments in a certain industry were impossible to make, for exam
ple, as long as the risk existed that other countries would create barriers pre
venting the free trade of the increased production of goods. Once again, the 
creation of a set of efficient institutions provided the solution to this dilemma. 
The establishment of the European Coal and Steel Community, together with 
the European Payments Union assured that the countries would uphold their 
economic agreements. Outside the European context, the Bretton Woods sys
tem can also be seen as an institution that facilitated trade expansion. 
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What then can have caused the decline in the growth during the 1970s? 
A number of possible explanations exist, ranging from the capture of social 
institutions by special interest groups, as in the Olsonian approach described 
later in this section, to the breakdown of the Bretton Woods system, and from 
oil price shocks to increased capital mobility. The most plausible explanation 
pointed out by Eichengreen, however, concerns the interaction of post-war 
catch up possibilities and the sustainability of cooperative agreements. The 
more rapid the rate of growth was, the greater the willingness of workers and 
capitalists to defer current consumption for future gains has been. The period 
of rapid catch-up following WWII provided, therefore, the ideal setting for 
the establishment of cooperative behaviour. As the potential for catch-up di
minished, the potential returns on future investments did likewise. This re
duced the willingness to defer current consumption, which in turn increased 
the incentive for cheating on the cooperative economic agreements. The 
breakdown of the cooperative agreements led to demands for wage increases, 
decreased levels of investments and retarded growth. 

The role of the institutional environment in the creation of rapid growth 
during the 1950s and 1960s and the slow growth in the 1970s can also be re
lated to issues involving technology.7 During the period when Europe strove 
to catch-up economically to the US, technological innovations assumed an 
incremental and capital-intensive character with a backlog of existing tech
nologies being readily exploited. This kind of technological change required 
substantial investments and benefited from the centralised structure of the in
stitutional environment. 

The exhaustion of the catch-up potential implied that the backlog of old 
technologies had been depleted and that future technological change would 
have to assume a more innovative, radical character. The prevailing central
ised structure of the European institutions failed to meet the demands of the 
new situation, where high levels of capital formation were less important the 
creation of an environment conducive to innovative activities. The result was 
a lower emphasis on R&D in Europe as compared to the US. This lower rate 
contributed to the decline in productivity growth. 

Another influential institutional explanation that can explain both the 
rapid growth during the 1950s and 1960s and the decline in growth rates dur-

7 Eichengreen (2000). 
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ing the 1970s is the interest group theory put forward by Olson.8 The point of 
departure for this theory is the existence of collective action, where concerted 
efforts are made to lobby the government or to influence the level of wages 
and prices. These actions are conducted through organisations such as profes
sional associations or labour unions. 

The strategy and success of a specific interest group is contingent on its 
size and its ability to resolve the free rider problem associated with collective 
action. The members of a group representing only a narrow segment of the 
society will in most cases benefit from the redistribution of income in favour 
of that group. While the interest group receive all the profits from this change 
in the distribution, the losses due to a less productive economy in total are 
shared by all members of the society. This implies that a special interest group 
representing only a fraction of the total society can find significant losses in 
total income acceptable, since its members will only be affected by a fraction 
of these losses. At the same time, the members of the interest groups will reap 
the total profits resulting from the redistribution of income. On the other hand, 
if the special interest group represents a large portion of the society, its mem
bers will be forced to share a greater percent of the losses. This means that the 
members of this interest group cannot accept the same kind of losses in total 
income that the members of small group can accept. 

Because of the difficulty involved in coalescing as an organization and 
organizing collective action, special interest groups are slow to form in a so
ciety. Disruptions such as revolutions and foreign occupations in the devel
opment of the society eradicate organizations for collective action. On the 
other hand, in a society that enjoys long-term stability, many special interest 
groups have been able to overcome the initial difficulties of organizing for 
collective action. Furthermore, once these groups have worked out the agree
ments needed for collective action, they rarely disband if not subject to ex
plicit repression. 

Special interest groups that organize collective actions form distribu
tional coalitions that are harmful to the dynamism and efficiency of the econ
omy. Societies that have established a functioning legal system will experi
ence high growth for a limited time period immediately following events that 
have destroyed existing collective action groups. Accordingly, societies that 

8 Olson (1982, 1990,1996). 
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have experienced long-term stability ought to have economies growing at a 
much slower pace, due to the presence of interest groups. This reasoning can 
be used to explain the rapid growth experienced by most European countries 
in the decades after WWII and the successive slow down in growth after 
1970. 

Even if the Olsonian approach contains many attractive features that are 
of vital interest for the study of the role of institutions for economic perform
ance, this theory is too broad to be used with the issues investigated in this 
chapter. The Olsonian theory lacks a description of a precise mechanism with 
which the resource allocation process is affected. This makes that approach 
less suitable for an empirical investigation based on statistical testing. 

The Eichengreen approach has the advantage of focusing on the role that 
the institutional environment plays for one specific factor or mechanism that 
is of major importance for the growth performance, namely investments. By 
assuming that the institutional environment affects growth performance pri
marily through this specific mechanism, it is easier to empirically assess the 
effects of a specific set of institutions during a given period of time. It is 
therefore unnecessary to treat the effect wrought by various institutions as 
merely a residual factor or an effect measurable only as a correlation in time, 
whereby the institution is present at the time when the event of interest oc
curs. 

As will be seen in the next section, the Swedish implementation of the 
institutional model common in the rest of Europe has been marked by many 
of the features encouraging wage moderation and promoting investments. Al
though these institutions have been efficient in the sense that they have in
creased the level of total savings and investments, they nonetheless may still 
have had long-term inefficient side effects resulting in inefficiency. One such 
side effect is that the sectoral allocation of investments may have failed to 
prove efficient, which in the end leads to a suboptimal structure and a worsen
ing overall growth performance. These effects on the process of structural 
change that the Swedish implementation of the Eichengreen framework has 
had will be examined in the next two sections. Here it will be argued that the 
Swedish model has been accompanied by side effects affecting the rate of 
structural change and the efficiency of resource allocation. In this way the 
long-term growth performance has also been affected. 
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6.3 The Swedish model, growth and structural change 
No explicit definition exists of what constitutes the Swedish model. It is, 

however, possible to distinguish a few specific characteristics that are gener
ally considered as central for the functioning of post-war Swedish economy. 
These characteristics include:9 

• The labour movement, which is primarily represented by the So
cial Democratic Party and the blue-collar trade union (LO). This 
movement has maintained a position of unique strength since the 
1930s. This dominant role in the political life has enabled the So
cial Democrats to reform Swedish society through the creation of 
a specific institutional environment with encompassing unions and 
organisations. The dominance of labour has also fostered a social 
climate that fostered the growth of corporativism, non-market ori
ented regulations and a large public sector. 

• The ambitious scope of post-war economic policies. These poli
cies have had a broad focus encompassing a whole range of areas, 
such as stabilisation, growth, industry, the labour market and gen
eral welfare. The overall objective for these policies has been the 
maintenance of full employment. In order to realise this objective, 
the implementation of a number of instruments has been necessi
tated. These instruments of regulations have been directed at 
investments and interest rates, the flow of credits and capital 
within different sectors, and the foreign exchange of currency. 

• The enormous growth of the public sector, especially during the 
1970s and 1980s. This has enabled Sweden to assume a position 
unique among the OECD countries. Large public expenditures 
have been accompanied by high taxes and transfers between the 
public sector and other sectors in the economy. 

Another feature of the Swedish model that often is highlighted consists 
of the well functioning relationship that existed between government, labour 
and industry, which dates back to the Saltsjöbaden agreement of 1938. This 
has encouraged a political climate based on consensus and cooperation. Since 
the 1990s, many features of the Swedish model have been lost or abandoned, 

9 Henrekson et al. (1996), pp246-247. 
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such as the control of credit and foreign exchange, the strong position of the 
blue collar union and the political hegemony of the Social Democratic party. 
This has dramatically reduced the possibilities for political control over capi
tal formation and resource allocation within the economy. 

It is not possible in this chapter to discuss all of the features of the Swed
ish model and examine their possible effect upon economic performance. In
stead, two major issues that often have been suggested as important factors 
underlying the decline of growth in Swedish are highlighted. The first issues 
concerns investment policy, especially in the sense of how the corporate taxa
tion affected capital formation. The second issue includes the role of public 
savings and, in particular, the effect of the growth of the public pension and 
social insurance funds on the level and distribution of savings. Both these is
sues can be directly linked to long-term growth and structural change as well 
as to the segment of the European institutional model that aimed at encourag
ing investments. Thus, the focus of the discussion is on the investment en
hancing component of the European institutional model, with the aspect of 
wage moderation aspect being more subdued. The discussion of these institu
tions highlights their effect on economic performance. The decision making 
process that led to the formation of these specific institutions falls, however, 
outside the bounds of this discussion. 

Investment policy and corporate taxation 
During the post-war period, the process of capital formation has been 

shaped by a combination of market forces and governmental regulatory initia
tives. Following the heated debate about central planning that took place im
mediately after the war,10 the strategy of the Social Democrats then became to 
influence the investment decisions, while still respecting the autonomy of the 
corporate managers and capitalists. 

Public investments have been administratively controlled and the build
ing of dwellings was controlled by state credits. At the same time, private in
vestments were affected by different incentives, of which one major compo
nent was the corporate taxation and the related system of investment funds.11 

The main aim of the corporation taxation system, as it was introduced by 

10 Lewin (1967). 
11 Lindbeck (1970), pp90-91. 

142 



Minister of Finance Wigforss in 1938, was the stimulation of investments and 
the promotion of efficiency rather than the redistribution income from capital 
to labour. Instead, corporate taxation was seen as a way to promote economic 
conditions conducive to both full employment and the expansion of the wel
fare state. During the entire post-war period, until the tax reform of 1991, cor
porate profits distributed to shareholders were heavily taxed, especially when 
compared to the prevailing tax rate on profits that were kept within the corpo
rations.12 

An integrated portion of both corporate taxation and the investment pol
icy consisted of the system of investment funds (IF). The IF were created in 
1938, but they gained in importance after revisions made in 1955. The main 
objective of the IF consisted of the creation of incentives for corporations to 
invest less during economically good years and more during weak ones. In 
other words an attempt was made to affect the time localisation of invest
ments. The 1955 legislation allowed corporations to set aside up to 40 percent 
of their profits in investment funds. At the same time, however, it forced them 
to deposit 40 percent of these funds in a blocked and interest-free account in 
the Central Bank.13 

The revision in 1955 rendered the IF more attractive to corporations by 
lifting the time limit on how long profits could remain tax exempt in an in
vestment fund and by allowing corporations to draw freely, without authoriza
tion, on 30 percent of the investment funds that had been set aside for more 
than five years.14 Otherwise, the main principle guiding the IF was that depos
ited funds only could be used after approval had been granted from the proper 
authorities. During the 1950s and 1960s, permits were granted for short peri
ods, in order to stabilize investment activity, but during the 1970s and 1980s, 
no restrictions were really imposed upon in the use of the funds. Until 1979, 
the utilization of the investment funds was restricted to investments in capital 
equipment and the construction and renovation of buildings. After 1979, the 
utilization of the investment funds was extended to include investments in 
R&D and employee training. 15 

12 Pontusson (1992), p70. 
13 Pontusson (1992), p70. A summary of the 1955 legislation is given in SOU (1977). 
14 Pontusson (1992), pp70-71. 
15 Pontusson (1992), p76. 
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The use of the IF expanded rapidly during the post-war period. Between 
1956 and 1979, the number of corporations that used investment funds grew 
from 640 to 12,262. The aggregated savings in the funds expressed as a share 
of GDP peaked during the 1960s with 3.2 percent. In the 1970s, the average 
share hovered around 2.1 percent.16 

Even if the objective of corporate taxation and the IF has been to stimu
late investments, it has been recognised that the system has had certain side 
effects. In the investigations preceding the tax reform in the 1990s, two main 
side effects were identified.17 The first and probably the most severe effect 
was that the system of corporate taxation and investment funds created a lock-
in of capital within existing corporations. The second side effect concerned 
the lack of neutrality existing between investments in different kind of assets 
as well as between various ways of financing investments. These two side ef
fects were judged to seriously affect the efficiency of the investment alloca
tion. 

The possibility to deposit profits into non-taxable reserves did reduce 
capital mobility. This may have had a significant impact on economic per
formance. The lock-in effect was mainly created by tax increases occurring 
when capital was relocated through increased dividends outside the corpora
tion. This made it privately but not necessarily socially rational to retain prof
its within corporations and finance investments at a lower rate of return than 
what should have been required if external capital had been used. 

The system of investment funds has also created an investment bias in 
favour of existing corporations, since corporations that were highly profitable 
on the base of an existing capital stock could win more advantages from the 
IF than less profitable corporations. The difference in rate of return require
ments from investments made by the utilization of reinvested profits com
pared to the utilization of external funds left newly established corporations 
with fewer opportunities for investments than previously established corpora
tions. The difference in capital costs between established and new corpora
tions implies that the evaluation of a specific investment project varied be
tween two corporations, depending on their supply of profits and external 
capital. 

16 Pontusson (1992), p71. 
17 SOU (1989). 

144 



In conclusion, the corporate taxation and investment funds have been 
based on the implicit assumption that the corporations with a long history of 
profitability has also been those corporations that would provide the highest 
profitability in the times to come. This assumption may be valid during stable 
periods of time when the need for renewal of the economic structure is negli
gible. It is less appropriate, however, during periods of time when the need for 
renewal is great. 

The second problem with the IF consists of the non-neutrality between 
the ways of financing investments and the types of assets that can be financed 
by the IF. Due to rules concerning the treatment of depreciation, the IF fa
voured investments in construction over investments in machinery.18 During 
the end of the 1970s and the beginning of the 1980s, approximately 40 per
cent of corporate investments in construction were financed through the IF. 
This is compared to 10 percent of the funds being invested in machinery. In 
addition, a restriction remained in place through the 1980s that prevented the 
IF from being used for investments in R&D and the training of employees. 
This further magnified non-neutrality in the system. 

The wage-moderating part of the Swedish model, known as the solidaris-
tic wage policy, created further bias concerning investments in existing corpo
rations. Since the solidaristic wage policy aimed at equalizing wage levels 
across corporations and sectors, it affected capital formation by discouraging 
investments in low-productivity branches and encouraging investments in 
highly productive branches. The question can be raised, however, as to the 
extent that this policy has achieved its goal. Since there has been a bias con
cerning investments whereby already existing corporations have been fa
voured, the wage policy has further contributed to the making of resources 
available for surviving corporations. This has lead to the chronic limiting of 
the sources for high-productive investments outside of existing corpora
tions.19 

The investment policy contained in the Swedish model, which relied 
primarily on the corporate taxation and the system involving investment 
funds, had the express objective of increasing investment activity in line with 
the European institutional model. This investment policy seems to have had 

18 SOU (1989), pi70. 
19 Henrekson et al. (1996), pp260-261. 
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side effects, however, that could have affected economic performance in the 
long term, especially when the allocation of resources into the most produc
tive areas is concerned. Thus, the structural change process may have been 
affected in such a way that available resources have not been used efficiently. 

Public savings and the pension system 
Yet another major component of the post-war Swedish model that has af

fected the magnitude and structure of investments has been the emergence of 
public social insurance and pension funds as well as the regulating of the 
capital market. The supplementary pension system (ATP), established in 
1959, was designed as a pay-as-you-go insurance scheme. The fees paid by 
those currently working were intended to finance the benefits of those cur
rently retired. To supplement this system, buffer funds (the AP funds) were 
established to be insured financially against unforeseen events. These AP 
funds were financed through the collection of fees that surpasses the mere 
payment of retirement benefits. One critical prerequisite of a functioning ATP 
system was continuous economic expansion and productivity growth. This 
prerequisite was a major reason underlying the demise of the ATP system in 
the 1980s and the creation of a new pension scheme in the 1990s.20 

One objective of the ATP system was to alleviate the sense of financial 
insecurity for the elderly thus removing an incentive for individual savings as 
well as to reduce corporate savings to the extent that employers carried the 
costs of the pension system. The idea of using the ATP system as a system of 
collective savings was well integrated with the ideas of the Rehn-Meidner 
model21 of the solidaristic wage policy. It is important to note, though, that 
the aim of the ATP system was not that it should be used for a continuous col
lectivisation of capital formation. As the number of ATP-pensioners in
creased, the mechanism of collective savings built into the system would 
gradually be phased out, leaving a system based entirely on the pay-as-you-go 
principle.22 

The 1959 legislation concerning the ATP system established three sepa
rate funds designed to administer ATP savings. The governing boards of the 

20 Pontusson (1992), p79. 
21 Meidner (1954) and Rehn (1957). 
22 Pontusson (1992), p80. 
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funds were tripartite with representatives from government, unions, employ
ers and self-employed. The unions had the largest representation in all three 
funds. The exception was the first AP fund, in which representation was 
equally distributed among unions, local and central government. This compo
sition of three separate funds was chosen in order to reduce the fears of the 
business community and minimize the concentration of power as well as to 
promote competition in the capital market.23 In practice, however, the three 
funds came to function to a large extent as a single unit that shared the same 
executive director and administrative staff. The relative size of the three funds 
also prevented the diffusion of market power, with the second AP fund ac
counting for more than 50 percent of the total assets of all three funds. 

Although the committees that prepared this legislation discussed exten
sively various forms of lending that the funds should be able to offer, the idea 
of investing in equity capital was immediately dismissed. Just as quickly dis
missed was the option of investing in real estate. The 1959 legislation stipu
lated that the AP funds were to be used for investments via three channels 
chosen in order to reduce financial risk. The first channel allowed corpora
tions to borrow again up to 50 percent of the fees that had been paid the pre
ceding year. The second channel enabled the AP funds to be used for direct 
loans to public authorities, publicly owned corporations, and intermediary 
credit institutions. The final channel allowed funds to be used to purchase 
bonds issued by corporations and public authorities. This strict policy was 
abandoned in the late 1980s following legislative modifications.24 

In principle, the AP funds were to be administered in a fashion similar to 
that of private insurance companies, with the objective of providing maxi
mum benefit to those insured by the ATP system. However, stricter rules were 
imposed on the AP funds than on private insurance companies. This affected 
the distribution of the holdings of the AP funds. During the late 1970s, the AP 
funds maintained around 74 percent of their assets in bonds, while private in
surance companies held only around 48 percent.25 

The sectoral allocation of the AP funds is divided into four aggregate 
sectors in the funds' annual reports. These sectors include central and local 

23 SOU (1958), pp40-41. 
24 Pontusson (1992), p82. 
25 Pontusson (1992), p84. 
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government, housing, and business. Table 6.1 shows the distribution of the 
net lending of the AP-funds for these four sectors. 

Table 6.1. The distribution of net lending of the AP funds, 1960-1988. 
Percentage of total net lending. 

Years Central gov Local gov Housing Business 
ernment ernment 

1960-1965 10.3 15.0 42.4 31.5 
1966-1971 8.4 8.4 50.7 32.4 
1972-1977 22.0 6.9 35.1 36.1 
1978-1982 42.3 3.4 28.6 25.3 
1983-1988 23.6 -1.8 91.6 -15.8 

Source: Pontusson(1992), p85. 

The financing of housing has been the dominant sector. This policy was 
consistent with the reformist ambitions of the labour movement to improve 
housing and provide modern, inexpensive apartments. The table also demon
strates that the AP funds facilitated the transfer of resources from business to 
housing and the government sector. This has been interpreted as the failure of 
AP funds to promote productive investments. Although disputes have arisen 
regarding the validity of this argument, Pontusson points out the consensus 
view that the investments for which AP funds were used decreased in produc
tivity as the central government began to borrow in order to finance current 
expenditures during the 1970s.26 

The main aim for the Central Bank during the period from the Second 
World War to the 1980s was to maintain a low and stable interest rate. This 
policy forced the central bank to implement non-market techniques of mone
tary control, since it could not raise the discount rate to an equilibrating level. 
This meant that the Central Bank directly controlled the interest rate and the 
flow of credits in the economy. In order for this policy to work, it was neces
sary to control the foreign exchange as well. The system of credit controls 
was extended to the bond market, so that the timing, size and interest rate of 
every new bond issue had to be approved by the Central Bank.27 

26 Pontusson (1992), p85. 
27 Henrekson et al. (1996), p254. 
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The AP-funds became a part of this regulated credit market, although it 
enjoyed a fair amount of self-control within the system. The relatively inde
pendent status of the AP-fund within the credit market regulations was moti
vated by that the funds were accountable to the public through their boards 
and that the legal rules governing their lending practices imposed special con
straints. Nonetheless, the relationship between the AP-funds and the Central 
Bank became quite strained during the 1970s due to disputes about the AP-
funds trying to maximize return on investments on the expense of the effec
tiveness of the interest-rate police conducted by the Central Bank.28 

The development of the ATP pension system and the increase in public 
savings resulted in a significant share of the total supply of savings being con
trolled through public policy. The public intervention in the capital formation 
process became increasingly direct. The regulations of the credit market and 
the strict rules of the AP funds, whereby the housing sector was favoured, im
ply that the allocation of resources might not have been the most efficient. 
Even if the aim of the socialization of savings was to channel savings into in
vestments providing higher returns than ones made by private investors, the 
evidence available on the reduction of total factor productivity during the 
1970s and 1980s indicates that this policy might not have been successful.29 

Like corporate taxation and the investment fund system, the AP funds 
benefited existing large corporations. The risk-averse investment policy of the 
AP funds and the bias towards the bond market favoured existing companies 
that were large enough to issue bonds and to be regarded as low-risk invest
ments objects. Large corporations could also benefit from the reborrowing 
system of the AP funds to a greater degree than small corporations. Thus, the 
investment policy of the AP-fund, the socialization of savings, and the regu
lated credit market reduced the supply of venture capital for newly established 
corporations in new branches. This limited the potential for structural changes 
that favoured new branches and contributed instead to the conservation of an 
existing economic structure. 

28 Pontusson (1984), pp45-47. 
29 Henrekson et al. (1996), p262. 
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Hypothesis 
At the core of the main mechanism that was implemented by the previ

ously discussed institutions of the Swedish model lie issues concerning 
changes in the distribution of income, according to the way in which the dis
tribution of income is treated in the national accounting system. The main hy
pothesis that will be investigated empirically in more detail in the following 
section is that the lock in of profits resulting from the policy towards invest
ments and savings altered the distribution of income and savings among cor
porations, households and the public sector. The consequence of these 
changes in distribution and savings consisted of an altered process of the allo
cation of resources, which affected growth and structural change. 

According to the key features of the Swedish model discussed above, the 
mechanism can be described as follows. The establishment of investment 
funds combined with changes in the tax system that prevented the distribution 
of profits to shareholders created a lock-in of profits within the corporations 
that generated them. The emergence of social insurance funds resulted in a 
socialization of savings, with an increasing portion of total savings originating 
from the government sector. Consequently, the distribution of income and 
especially the distribution of savings underwent a change whereby households 
accounted for a smaller share of the total savings. In the presence of an imper
fect and regulated capital and financial market, the alterations in the distribu
tion of savings affected the allocation of resources, because the investment 
strategies differed among these groups. 

The point of significance concerning this process centres on the regula
tion by law of the allocation of the public social insurance funds. This regula
tion was primarily directed at the housing sector. Simultaneous with these le
gal regulations, the lock-in of profits in the companies led to an excess in
vestment in existing companies and sectors. A combination of a lack of over
view by the management and a natural propensity to conservatism increased 
the reinvestment of retained profits in the same companies and branches. Fur
thermore, the specialization of human capital most probably increased over 
time, thus further decreasing the possibility for management to invest in other 
branches, even if that would have been more efficient and profitable. 
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Household savings, which could probably more easily be channelled into 
investments in innovative enterprises, gradually decreased in importance. 
Household savings were further discouraged by other institutions of the ex
panding welfare state, such as unemployment benefits and health insurance. 
This led to additional declines in the share that households had in the total 
savings. 

The lock-in effect and the subsequent inefficiency regarding the alloca
tion of resources were further reinforced by the solidaristic wage policy and 
currency devaluations enacted during the late 1970s. Despite the increase in 
transformation pressure caused by the solidaristic wage policy, this measure 
discouraged all but insignificant investments in new high-productivity busi
nesses. Currency devaluations lessened transformation pressure thus preserv
ing the existing industrial structure and providing benefits to labour intensive 
branches. 

A hypothesis can therefore be presented whereby segments of the spe
cifically Swedish implementation of the general European institutional frame
work as outlined by Eichengreen altered the distribution of income and 
savings. This, in turn, had negative side effects on resource allocation, growth 
and structural change in the long run. However, it is not possible at this stage 
to assess the magnitude of this effect, as compared to the effects other factors 
have had on the economic performance. It is only possible to argue that the 
effect of the changed distribution of income and savings was a negative one, 
partially accounting for the difference in economic performance between 
Sweden and the other European countries. 

It is important to point out that the focus of the hypothesis and the sub
sequent analysis is not on the level but on the distribution of savings and in
vestments. Even if the investment policy and the public funds had the aim of 
increasing the level of savings and investments, the focus is not on if and how 
changes in the distribution of savings affected the level of savings, i. e. it is 
not analysed whether there was a case of Ricardian equivalence or not during 
the post war period. In other words, the investment increasing effects of the 
institutions are taken for granted, but it is also recognized that the investment 
increase had a cost in the form of a changing income distribution. It is the ef
fect of the changed distribution on resource allocation that is analysed in this 
chapter. 
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6.4 Examining the hypothesis 
The aim of this section is to examine whether the empirical evidence on 

the macroeconomic performance is consistent with the hypothesis outlined in 
the previous section. The evidence will include the stylized facts on the de
velopment of growth and structural change that were obtained in chapter 5. 

Stylised facts on growth and structural change 
A consensus exist among economists that the decline in growth during 

the 1970s and 1980s was more severe in Sweden than in other developed 
countries. Table 6.2 illustrates this statement by comparing average growth 
rates in Sweden with those of OECD countries during the post-war period. 

Table 6.2. Average growth rates of GDP growth in Sweden and OECD 
countries (%). 

Sweden OECD OECD Europe 
1950-1960 3.4 3.6 3.4 
1960-1970 4.6 5.0 4.9 
1970-1992 1.7 2.9 2.4 

Source: Henrekson et al (1996), pp243-244. 

Diagram 5.2 in chapter 5 revealed that long-term growth in Sweden has 
varied significantly over the years. From the standpoint of this chapter, it is 
worth focusing attention on the extended period of increasing or sustained 
rate of growth that characterised the period from 1920 to the mid-1960s. After 
the mid-1960s, the growth rate rapidly declined and stabilizing at a low level 
comparable to those in the 19th century during the 1970s and 1980s. This evi
dence clearly shows that the rate of growth had plummeted from the peak 
reached during in the so-called "golden decades". Diagram 5.2 reveals also 
that the growth rates began their descent well before the oil crisis occurred 
during the 1970s, which indicates that the primary factor underlying the fall in 
growth rates does not only involve exogenous shocks, but rather consists of 
internal economic influences. 

Economic growth is closely related to structural change. As technology, 
demand and preferences all change, the maintenance of economic growth de
pends on the allocation of resources to the most productive sectors. An argu
ment based on micro oriented studies during the 1970s proposed that the allo-
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cation mechanism no longer functioned properly.30 Investments were no 
longer redirected to the most profitable and productive sectors, such as the 
chemical industry, but remained instead within older and more established 
sectors, such as steel and metal manufacturing industries. Consequently the 
rates of structural change declined, growth decreased and resources were used 
inefficiently. 

The dynamics of the structural change process was, as has been noted, 
revealed in chapter 5 and illustrated by diagram 5.2. The diagram revealed 
that the rate of structural change was not constant during this period. It is pos
sible to visually discern an increase for both the total economy as well as the 
industrial sector in the rate of change during the 1880s. Similarly a distinct 
decrease in the rate of structural change can be detected during the post-war 
period. 

Another indication of a fundamental shift in the structural change proc
ess can be found by comparing the measurement of the transformation pres
sure and the rate of structural change.31 The basic idea is that an increasing 
transformation pressure creates incentives for the reallocation of resources 
and thereby induces structural change. If the signal system in the economy 
works properly, then changes in transformation pressure should be accompa
nied by changes in the composition of output. Here, transformation pressure is 
measured as the dispersion of gross profits among various branches of indus
try. This dispersion is measured as the dispersion of profit shares around the 
median profit share.32 Structural change among the branches is measured us
ing the angle measure presented in chapter 5, but now structural change is 
measured annually. This means that the structure each year is compared to the 
structure of the previous year. If the hypothesized relationship between trans
formation pressure and structural change exists, then there should exist an ob
vious correlation between the measurement of transformation pressure and the 
measurement of structural change. In diagram 6.1, these two measurements 
are shown for the industrial sector. When examining the relationship between 
transformation pressure and structural change, it is most appropriate to exam-

30 Johansson and Strömquist (1980). 
31 A more in-depth analysis of the relationship between structural change and transforma

tion pressure can be found in Lindmark and Vikström (2002a). 
32 The measure used here is based on the measure in Harvey and Bernstein (2000). 
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ine the industrial sector, as it is that sector that most likely will follow the 
predictions present in theory about the relationship between transformation 
pressure and structural change. 

Until the 1950s, a fair correspondence exists between changes in the 
transformation pressure and structural change. Something occurs during the 
1950s that is indicated by a structural break in this relationship. Suddenly, the 
transformation pressure increases while the rate of structural change stagnates 
or decreases. This corresponds temporally with the emergence of many of the 
institutions associated with the Swedish model, thus prompting a hypothesis 
suggesting that the post-war institutional environment in Sweden affected the 
mechanisms underlying the structural change process.33 

Diagram 6.1. Structural change and transformation pressure in the industry, 
1870-1990. 
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Source: Lindmark and Vikström (2002a). 

The stylized facts described in table 6.2 and diagram 6.1, together with 
the stylized facts on growth and structural change presented in chapter 5, in
dicate that the post-war era consisting of sustained periods of high rates of 
growth came to an end in the late 1960s. This decline in growth correlates 
temporally with a sharp decline in the rate of structural change (diagram 5.2) 

33 This structural break is also confirmed if time series analysis is applied as in Vikström 
(2000). 
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but also a change in the relationship between transformation pressure and the 
rate of structural change in the industrial sector (diagram 6.1). 

Changes in the distribution of income and savings 
As has been stated in the hypothesis, one important effect of the imple

mentation of the tax system, investment funds and the pensions system was 
the instigation of changes in the distribution of income. This, in turn, affected 
the allocation of resources. By using new data on the distribution of income 
that have been revealed in chapter 4, it is possible to construct a long-term 
view on the changes in the distribution of income. The distribution of income 
during the post-war period can then be compared with that of the pre-WWII 
period, when the specific institutions belonging to the Swedish model was 
absent. It will thereby be possible to obtain a clearer picture of the impact that 
institutions belonging to the Swedish model had on the distribution of in
come. 

One key feature of corporate taxation and the investment fund system 
was the incentive they created to retain profits within corporations instead of 
distributing them to the shareholders. In diagram 6.2, two indicators of the 
importance of dividends in income are shown. The first indicator consists of 
the share of dividends in household income before taxes and transfers. 
Household income is defined here as the sum of wages, operating surplus and 
net capital income, before taxes and transfers. The second indicator consists 
of the share of the corporate profits after taxes that was distributed as divi
dends to other sectors. The profit after taxes is defined as the sum of divi
dends and savings in the corporations. It is consistent with the net-profit 
measure used in the corporations' profit and loss accounts, with the exception 
that in the indicator used here no deduction is made for capital depreciation. 
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Diagram 6.2. The share of dividends in household income and corporate 
profits, 1905-1990. 
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Source: Own estimates (see chapter 4) and the National Accounts. 

The graphs reveal that the share of dividends in household incomes and 
corporate profits declined significantly between the mid 1930s and 1950. This 
decline continued between 1950 and the beginning of the 1980s. The rate of 
decline was slower, however, than during the preceding period. Especially for 
the share of dividends in corporate profits, it is appropriate to describe the 
change between the development in the period before WWII and after as a 
shift in the level. Until the mid 1930s, the share of profits distributed as divi
dends to shareholders in the household and public sectors amounts to ap
proximately 35 to 40 percent. After 1950, this share decreases to approxi
mately 10 percent. The level shift is not as pronounced regarding the share of 
dividends in household incomes as it is for the share of dividends in corporate 
profits. Both indicators show rapid increases. These occur during the 1910s 
and during WWI for households, and during the first half of the 1930s for 
corporations. These "peaks" can be related to specific conditions during the 
beginning of the 20th century and during the inter-war period. During the pe
riod around the WWI, capital incomes increased to a greater extent than did 
incomes from other sources, due to wartime preparations, inflation and eco
nomic speculation. During the dramatic reduction in corporate profits in the 
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1930s, dividends were not reduced accordingly. This is indicated by the 
higher share of dividends in corporate profits during this period. 

The decline of the share of profits distributed to other sectors indicates 
that a larger portion of the profits was retained within corporations. As the 
public sector's income from dividends was negligible, the decline in the share 
of dividends implies a shift in the distribution of income from households to 
corporations. Furthermore, the emergence of public social insurance and pen
sion funds indicates an additional change in the distribution of income, 
whereby the public sector is favoured. In diagram 6.3, the distribution of total 
gross savings among households, corporations and the public sector is shown. 
This presents an informative picture of the origins of the domestic supply of 
funds for investments. These origins assume special significance in the pres
ence of a regulated capital market and limited capital mobility. 

Diagram 6.3. The distribution of gross savings on households, corporations 
and the public sector, 1905-1990. Current prices. 
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Source: Own estimates (see chapter 4) and the National Accounts. 

Note: The Y-axis is truncated due to the large savings deficits in the 
househols sector in the years around the end of WWI. This is made in order to 
show the general long-term development more clearly. 

In the pre-WWII period, the savings of the government sector were of 
minor importance. The major portion of the savings originated in almost equal 
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proportions from the household and corporate sector, except during the turbu
lent years during WWI and the beginning of the 1930s. After WWII, the dis
tribution of savings changed, with the government sector increasing its share. 
Initially, shares of both households and corporations declined. In the 1960s, 
another trend break occurred, when households' share continued to decline at 
the same time as the corporations' share rapidly increased. During the 1970s 
and 1980s, the major portion of the savings originated from the corporate sec
tor as a result of the deficits in the government sector. 

The change in savings behaviour in the household and corporate sector 
can also be illustrated by the development of real savings within the two sec
tors, as shown in diagram 6.4. 

Diagram 6.4. Real savings in household and corporation sector, 1905-1990, 
MSEK, 1910/12 prices. 
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Source: Own estimates (see chapter 4), Krantz (2001), and the national 
accounts. 

Real savings are obtained here by deflating nominal savings with the 
GDP deflator. As savings is a pure monetary flow, it cannot be divided into 
separate price and quantity components. It is therefore not possible to create a 
savings deflator in the same way as can be done for a commodity-producing 
sector. A more appropriate deflation procedure would include the use of a de
flator corresponding to the intended use of the savings. An example of this 
could be a consumer price index for household savings and an investment 
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price index for the savings in the corporate sector. However, as not all savings 
of the household sector are intended for consumption, it would be somewhat 
misleading to employ a consumer price index. The GDP deflator has therefore 
been used as a deflator and as an indicator of the general price level for both 
the corporate and household sectors. The use of a common deflator facilitates 
comparisons between the two series. 

The real savings for both the households and corporations grew in steady 
curves that ran parallel to one another until the 1960s. At that time, real 
household savings stagnated and the corporate savings increased rapidly. This 
clearly illustrates that a shift in the distribution of savings towards the corpo
rate sector occurred. Moreover, the effect of reduced incentives for the house
hold sector to save becomes apparent. 

6.5 Conclusions 
Changes in the distribution of income are the central mechanism through 

which institutions of corporate taxation, investment funds and the AP funds 
have affected the economic allocation process over the years. The existence 
of new data regarding the horizontal distribution of income in the SHNA 
makes it possible to examine long-term development and thereafter compar
ing the period characterised by the specific institutions with the preceding pe
riod during which these institutions were not present. In this way, it is possi
ble to make a better assessment of the correlation between specific institu
tions, income distribution and economic performance. 

In order to conclude that a set of institutions has affected economic per
formance, a necessary (but not sufficient) condition must be present that a 
correlation in time exists between the introduction of the institution and 
changes in the dependent variable of interest. In this case the introduction and 
expansion of the AP funds and investment funds must be temporally corre
lated to the changes in distribution of income as well as to the changes in 
growth and structural change. Of course, allowance must be made for time 
lags, since it probably takes some time before a specific set of institutions be
gin to affect economic performance on the aggregate level. 

The evidence regarding Swedish growth performance indicates that the 
growth trend began to decline in the mid 1960s. The rate of structural change 
started to decrease during the early post-war period. The shifting character of 
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the relationship between transformation pressure and the rate of structural 
change within industry also points to the early post-war period as a turning 
point in Swedish economic performance. The decline of the aggregate rate of 
structural change thus preceded the decline in growth rates. 

Corporate taxation and the investment fund system were introduced in 
1938 and reformed through legislation in 1955. The effect of the investment 
fund system and corporate tax system should primarily be reflected in the de
velopment of dividends. The portion of profits distributed to shareholders be
gan to decline in the late 1930s, and continued to plummet sharply until the 
1950s. This indicates that the distribution of profits as dividends was affected 
by the introduction of the investment fund and taxation system, even if the 
effect that the war had on the distribution of dividends cannot be ignored. The 
reform of the investment fund system in 1955 did not bring about a distinct 
change in the distribution of dividends and the share of dividends continued to 
decline at a steady rate from the 1950s to the 1980s. This indicates the incen
tives created by the tax system probably had the primary effect on the change 
concerning the distribution of dividends, with investment funds most likely 
reinforcing this effect. 

Both the introduction and expansion of the investment and thé pension 
funds should have altered the distribution of savings. The household share 
should have decreased and the shares of the government and the corporate 
sector should have increased. The AP funds were introduced in legislation in 
1959. This is indicated in the savings distribution by a sharp increase in gov
ernmental shares during the beginning of the 1960s, even if the share of sav
ings by the governmental sector had already started to increase in the begin
ning of the 1950s. 

Between the late 1940s and the beginning of the 1960s the share of sav
ings within the household and corporate sectors both declined. During the be
ginning of the 1960s, a few years after a major reform of the investment fund 
system, the share of corporate savings began to increase, while the share of 
the household sector continued to decrease. This indicates that the reform of 
the investment fund system had a significant effect in changing the distribu
tion of savings. This situation can also be illustrated by the development of 
real savings, where the parallel trends regarding households and corporation 
is disrupted during the mid 1960s. 
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The change in the distribution of income is consistent with the introduc
tion of the examined institutions, even if their influence cannot explain all of 
the changes in the distribution of income. However, even if consistency of the 
timing is a necessary condition for assessing the effect of an institution, it 
must also be possible, however, to theoretically identify the mechanism 
through which the examined institution works. In this case, the mechanism 
involving investment funds, the expansion of public saving through pension 
funds and the resource allocation process operates through the income distri
bution. 

Thus, the conclusion that can be drawn from the empirical evidence is 
that it is consistent with the predictions derived from the hypothesis. This is 
not to say that the explanation put forward in this chapter is the truth, but that 
it has not been possible to reject the hypothesis. As in many other cases, fur
ther research is required to examine the effects of the institutions examined in 
this chapter on the Swedish long-term economic performance. 

An argument that reduces the importance of the changed distribution and 
the lock-in effects is that when profits are not distributed, the increased value 
of the corporations is reflected in higher share prices. Then, why did not the 
households as owners of the shares sell them and invest if a profitable alterna
tive occurred, and thereby reducing the efficiency loss in the resource alloca
tion? The simple answer is: why should they? If the IF-system created a bias 
in the rate of return between "old" and "new" corporations and that it affected 
the corporations' investment decisions, then this is also the case for the share
holders. It was in this case rational to keep the shares in the "old" corpora
tions as the expected return in the form of increasing share values was higher 
than the expected return from alternative investments. Besides, the implicit 
assumption within the IF-system that future profits were generated in those 
corporations that had shown high profits in the past also affected the behav
iour of the shareholder. The shareholders had the same information as other 
actors about what was rational in the long-term. 

Even if the effects of the institutions of corporate taxation, investment 
funds and the pension funds have affected the distribution of savings, the link 
between the distribution of savings and the efficiency of the resource alloca
tion process could use some further clarification. This connection is based on 
the validity of two supporting assumptions or hypotheses. The main support
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ing hypothesis proposes that the capital and credit market is imperfect in the 
sense that savings originating from different institutional sectors cannot 
equally easily be allocated among all uses. In other words, a change in the 
distribution of savings implies that some type of investments may be favoured 
over others, regardless if this is the most productive investment or not. For 
instance, a change in the distribution towards the government sector will in
crease the supply of funds available to be invested in housing and existing 
corporations. At the same time, the supply of funds available to be invested in 
new corporations operating within new branches will decrease. Thus, a 
change in the distribution of savings would imply that resources fail to be al
located in the most efficient way, which eventually will have implications for 
the growth performance and the ability of the economic structure to adapt to 
changing economic conditions. 

The second supporting hypothesis involves the investment decisions 
made by existing large corporations that benefited from the investment fund 
system. If the management of these corporations were able to discover and 
explore the most efficient allocation of resources, then the lock-in of profits 
within corporations would be of little importance for the long-term economic 
performance. It is highly probable, however, that this will not happen. A lack 
of overview, conservatism and, perhaps, an increasing specialization of hu
man capital, contribute to the improbability of efficient investment alterna
tives being considered. This consequently negatively affects growth and struc
tural change in the economy. 

These supporting hypotheses have not been explicitly tested in this chap
ter, but the qualitative evidence presented in section 6.3 indicates that the hy
potheses cannot be rejected at the moment. The regulations of the capital 
market, the strict regulations for the AP funds and the concern regarding the 
lock-in of profits and the non-neutrality of investments in corporations that 
have been discussed in the investigations of the tax systems reform imple
mented during the beginning of the 1990s, uphold the supporting hypotheses. 

Thus, the conclusion can be drawn that the combined effect of corporate 
taxation, investment funds and the expansion of public savings have been 
negative as regards to long-term economic performance. Moreover these fac
tors have to some extent affected the structural change process. These institu
tions have mainly functioned through changes in the distribution of income. 
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Even if this conclusion has been previously stated in the literature discussing 
the economic effects of the Swedish model,34 it has been supported for the 
first time by data involving the horizontal distribution of income during the 
pre-WWII period. 

Even if the two institutions examined in this chapter have had a negative 
effect, the complete story concerning Swedish economic performance during 
the post-war period has not been told. The effect wrought by institutions can
not explain all of the forces at work regarding the rapid growth during the 
early post-war period and the decline in growth rates during the 1970s. In the 
same way it is possible to argue that the decrease in growth rates and struc
tural change was due to economic forces inherent in the growth process itself. 
The declining rates of growth and structural change during the 1960s and 
1970s, for instance, may have been the result of technological shifts or in
creased economies of scale that created barriers to entry, thus hindering reac
tions to changes in the transformation pressure and discouraging the exploita
tion of profit differences.35 

The decline in the rate of in growth was most probably the result of the 
interaction of forces that can be classified as either economical or institu
tional. Although the institutional side effects discussed in this chapter are 
negative, it is not possible from the evidence presented to assess the relative 
magnitude of these effects as compared to effects generated by other forces. A 
possible method of examining the relative strength of the effects would be to 
utilize an explicit economic model, such as a general equilibrium model. 

In addition, it is not possible to assess another aspect of the interaction 
between economic forces and institutions. The question remains as to what 
extent the economic and technological conditions form the institutions. Per
haps the reverse effect is true and the institutional setting shape instead the 
economic development. For instance, is it the corporativistic structure of the 
Swedish model that has biased the corporation structure toward assuming a 
structure consisting of a few large corporations or has the skewed size distri
bution of the corporations resulting from economic conditions, facilitated the 
creation of the specific corporativistic Swedish model? 

34 Henrekson et al. (1996), p281, Bergström (1992), p4-5. 
35 The impact of economic versus institutional factors on the structural change process in 

Swedish industry is discussed in Lindmark and Vikström (2002a). 
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Finally, it is worth emphasising that it is not the changes in the income 
and savings distribution per se that affect the allocation of resource and 
growth negatively. It is rather the lack of compatibility between the changes 
in the distribution of savings and the workings of the capital and credit market 
that produces a negative effect. 

If the changes in the distribution of savings signify that a greater portion 
if the savings is withheld from investments in new and high productivity 
branches, then it is likely that these changes will affect economic performance 
negatively. Thus, if the institutional environment for the financial and capital 
markets promotes investments in new branches regardless of the origins of the 
savings (through the existence of venture capital promoting new activities in 
potentially highly productive branches, for instance), then there exists no con
tradiction between changes in the distribution of savings and the economic 
performance. Moreover, if a more equitable distribution of income means that 
savings is scattered in small amounts among many individuals, the institutions 
of the credit market must change so that they can absorb these savings and 
channel them to the most efficient use. 
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7. Accounting for growth - A CGE approach 

7.1 Introduction 
In this chapter, the performance of the Swedish economy will be more 

closely scrutinized with the help of a CGE-approach. As was pointed out in 
the methodological discussion contained in chapter 2, CGE modelling is a 
frequently used tool in economics, especially in development and environ
mental economics. The application of CGE-models in economic-historical 
studies is less common, although a number of studies regarding industrializa
tion, income distribution and the impact of tariffs exist in which explicitly 
formulated CGE-models are employed.1 

A major benefit of the CGE approach consists of the possibility it affords 
to examine changes in an economic variable within a general context, 
whereby changes affecting the entire economic system can be considered. In 
other words, examining economic changes in a general equilibrium context 
makes possible the incorporation of multiplier and feedback effects that are 
otherwise not taken into account in a partial equilibrium analysis. 

Another benefit derived from the use of an explicit CGE-model concerns 
the opportunity it provides to quantitatively estimate the relative effects or 
importance of various economic factors. This type of estimation is difficult if 
not impossible to achieve when other methods of analysis are used. 

Three major reasons exist explaining the rare application of CGE-models 
to economic-historical investigations. To begin with, CGE-models require a 
large quantity of high quality detailed data. A normal prerequisite for most 
CGE-models consists of a reasonably detailed social accounting matrix 
(SAM). This is rarely available for historical periods. In addition to the SAM, 
data for other parameters, such as elasticities of substitution, are needed as 
well. Secondly, CGE-models are computationally intensive, a fact which re
duces the size and complexity of the practically realisable models. The con
tinuing emergence of inexpensive computer hardware as well as powerful and 
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reasonably user-friendly computer software, however, alleviates this problem. 
It is now possible, for example, to estimate complicated non-linear models, 
thereby enhancing the scope of the range in which CGE-models can be used 
in economic-historical research. A final major objection against using the 
CGE approach is based on theoretical grounds. If historical development can
not be considered as progressing along a general equilibrium path, it would 
therefore be incorrect to apply a CGE framework upon the historical devel
opment. It is often suggested that historical development fails to follow the 
type of equilibrium path predicted by standard economic theory. This devel
opment can rather be more accurately characterized as a process whereby 
long-term equilibrium is never achieved. The CGE-framework is flexible 
enough, however, to incorporate sustained characteristics of disequilibria, 
such as unemployment or imperfect factor mobility. 

The empirical work in this thesis, in which the SHNA is broadened by 
the addition of accounts for the distribution of income substantially increases 
the possibilities of using a CGE approach to examine the Swedish long-term 
macroeconomic performance. The inclusion of income accounts in the SHNA 
permits the formulation of a macro-SAM, which will then form the base for 
the implementation of the CGE-model explored in this chapter. 

Due to the infrequency with which the CGE-approach has been applied 
to Swedish economic-historical issues,2 the main objective of this chapter will 
be to conduct a pilot study on the applicability of the CGE method as an ana
lytical tool for understanding factors underlying the Swedish economic devel
opment. This will necessarily limit the scope of the model developed in this 
chapter to the complexity level that can be achieved by using readily available 
data from the SHNA, complemented with easily accessible data derived from 
other sources. 

A secondary objective of this chapter will be to examine what answers 
can be provided by a CGE-model concerning the mechanisms underlying the 

1 See, for instance, the discussion of CGE applications in chapter 2 or, for instance, 
Williamson and Kelley (1974), Williamson (1974,1985), O'Rourke and Williamson 
(1995), James (1978), Harley and Crafts (2000). 

2 Two exceptions to this are provided by the study performed by Karlström (1985) on 
growth and migration during the industrialization in Sweden, and the study by 
O'Rourke and Williamson (1995) on the catch-up process in Sweden during the late 
19th century. 

166 



shift in long-term growth rates around 1920 identified in chapter 5. Thus, al
though this chapter contains primarily a methodological objective, an analyti
cal objective is also present in the formulation of the CGE model. Nonethe
less it lies beyond the scope of this chapter to conduct a full analysis. This 
must be left as an objective for future research 

This chapter is organised as follows. The analytical point of departure 
for the model as well as the main methodology is outlined in the following 
section. The structure of the model is described in section 7.3. The model is 
then calibrated to the benchmark year and evaluated against the backdrop of 
actual historical development in section 7.4. If the model can be shown to pre
dict the historical development in reasonably accurate fashion, then it can be 
used as a tool for examining the importance of various factors. 

In section 7.5, the model is used to approach the analytical objective of 
this chapter. This is achieved by changing parameters and exogenous vari
ables and thereby obtaining counterfactual development paths from the pre
dictions of the model. In this way, the relative importance of different factors 
can be assessed. Finally, the results are summarized in section 7.6. 

7.2 Analytical and methodological points of departure 
As it is (almost) impossible to create a "super model" in which every as

pect is so detailed as to make possible the examination of all possible ques
tions, the exact specification of the model depends to some extent on the is
sues at hand. It is therefore important to clarify which aspects of macro eco
nomic development that are of interest before the model is built. 

It was possible to identify in chapter 5 various stylized facts about the 
pattern of growth and structural change. One important feature that was iden
tified concerned the change in long-term growth rates that occurred around 
1920. A leading hypothesis underlying this shift in long-term growth was re
lated to changes in the basic technology utilized in the economy, of which the 
most important was the replacement of steam power by electricity. The model 
developed in this chapter should be able to be implemented in the examina
tion of potential driving forces underlying long-term growth performance. 
More specifically, the primary question that will be examined is how changes 
in technology, as measured by exogenously given rates of total factor produc
tivity (TFP) growth, have affected the growth performance. Growth perform-
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ance is defined as overall rates of growth in combination with changes in pro
duction structure among the various sectors included in the model. 

Because the income distribution constitutes a vital part of the economy, 
specific attention will be directed to the institutional and distributional mecha
nisms included in the model. The emphasis on the institutional segment of the 
model is different from the CGE-models that previously have been im
plemented in economic-historical research. These models have lacked a fully 
specified institutional framework consistent with the structure outlined in the 
national accounting system. Households and the governmental sectors, for 
instance, have usually been the only institutional sectors included. This has 
meant that neither the behaviour nor the role of corporations have been able to 
be accounted for. The new data regarding institutional distribution that was 
presented in chapter 4 of this thesis will provide a good deal of assistance in 
the implementation of an historical CGE model within a complete institu
tional framework. 

This investigation will be focused on the development between 1910 and 
1930. The choice of this relatively brief period of time has been based on the 
fact of this being a pilot study regarding the application of a CGE framework 
on Swedish economic history. Another factor influencing this choice concern
ing the time frame used in the model is the possibility it provides to increase 
the probability that specific parameters in the model, such as savings rates and 
substitution elasticities, will remain constant during the investigated time pe
riod. This, in turn, facilitates the construction of the model and increases the 
reliability of the results. From an analytical standpoint, the period 1910 to 
1930 is of interest due to the shift in long-term growth identified as taking 
place around 1920. 

The general methodology used in this chapter when the CGE approach is 
applied on an economic historical problem conforms to common practice.3 

The model is first specified on the basis of the issues at hand, the available 
data, and the characteristics of the economy in question. The model is then 
calibrated to a base or benchmark year, at which point a check is made to en
sure that the model can replicate the base year outcome. The multi-period 
model is run over the period of time encompassed by the study. The actual 
historical values of the parameters and exogenous variables are used. This is 

3 The common practice of CGE-modelling is described in Thomas (1987), ppl53-159. 
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known as the base run of the model. The estimates of the endogenous vari
ables produced by the model are subsequently compared to the known histori
cal values. If the model can replicate the historical development of the en
dogenous variables, the conclusion can be drawn that the model is specified in 
such a way to make it capable of reflecting the important mechanisms operat
ing within the economy in question. 

The analysis proceeds by comparing the base run with simulated or 
counter/actual runs, where the parameters and/or exogenous variables are 
changed. By comparing the base and simulated runs, an assessment of the im
portance of different factors for historical economic performance is made pos
sible. 

7.3 The model 
The model developed in this chapter conforms to the general structure of 

the CGE-modelling practice outlined in Löfgren et al.4 The dynamics of the 
model are based on the treatment presented in Karlström and Dervis, Melo 
and Robinson.5 The description in this section is designed primarily to de
scribe the general structure and functioning of the model. A full mathematical 
statement of the model is provided in appendix 7.1, and the sources and 
methods of estimation for the parameters and exogenous variables can be 
found in appendix 7.2. 

The model is constructed in two stages. To begin with, a one-period 
model is created. This one-period model is then extended through the addition 
of endogenous links connecting the various time periods. It thus becomes a 
multi-period model. The endogenous links, together with the exogenous vari
ables create a dynamic model that can be used in the study of the economy 
during a period of time. The description of the model begins accordingly with 
the one-period model, followed by a description of the endogenous mecha
nisms that create the multi-period model. 

The structure for the chosen model, whereby the economy is assumed to 
function according to standard assumptions concerning the allocation of re
sources and profit maximizing behaviour can be justified by referring to the 

4 Löfgren et al. (2001). 
5 Karlström (1985) and Dervis, Melo and Robinson (1982). 
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historical characteristics of the Swedish economy between 1910 and 1930. 
Sweden had already established an industrialized market economy in 1910. 
This characteristic was enhanced further during the years leading upto 1930. 
It is therefore reasonable to use a model framework that resembles the frame
works commonly implemented in contemporary development economics. 

It is possible, however, to argue that the period under investigation, 
namely 1910 to 1930, cannot truly be characterised as a period of steady equi
librium. The war and the ensuing period of crisis and turmoil seem to make 
the application of an economic model based on the existence of general equi
librium less appropriate. It is important to note, nonetheless, that even short 
term fluctuations such as these can be the result of responses to economic 
changes leading to the establishment of a new equilibrium. Although it is true 
that the Swedish economy experienced shocks that temporarily distanced the 
economy from a true equilibrium, this means that probably not all the changes 
in Swedish economic performance during this period were the result of dis-
equilibria. Instead they could have been influenced by the shift to a new equi
librium arising from new economic conditions, such as changes in relative 
prices. The assumption of full factor employment common in this type of 
model signifies, however, that the CGE-model is less likely to reflect short-
term fluctuations due to factor unemployment. 

In other words, the CGE-model can be used to trace the "trend" of the 
workings of the economy. A deeper understanding of the mechanisms under
lying the economic performance during this period can therefore be reached 
by applying a CGE model to this period. Since the major objective of this 
chapter concerns the explorations of the method of CGE modelling in eco
nomic-historical analysis, yet another reason for applying a CGE framework 
on the internar period can be presented. The application of a CGE on the cho
sen period of time could be seen as a "least-likely" test of the applicability of 
CGE models in the search for a deeper understanding of historical develop
ment. If usable results can be obtained regarding this period, the view of CGE 
models as potentially powerful tools for use in the examination of different 
historical issues within macroeconomic development will receive substantial 
support. 
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Production, commodities and factors 
In this model, the economy is divided into three main sectors, or activi

ties; agriculture, industry, and services (including public services). Each activ
ity produces a commodity that can either be exported or sold on the domestic 
market. This separation between activities and commodities opens up the pos
sibility for a specific commodity to be produced as a result of more than one 
activity. Furthermore it becomes possible for a single activity to produce more 
than one commodity. However, as the structure of the production accounts in 
the SHNA is limited to one activity producing one commodity, this possibility 
will not be explored in this model. 

Three main production factors exist in the model: land, labour and capi
tal. The labour factor is subdivided into two types: rural and urban. This 
makes it possible to incorporate the dual characteristics of the economy and 
the process of urbanisation in the model. The increase in the supply of labour 
is considered exogenous for both types of labour in the base model. A migra
tion function based on wage differences between the rural and urban sectors is 
implemented in order to allow migration between the two labour markets. 
Land is assumed to only be utilized in agriculture activity, while capital is as
sumed to be homogenous and therefore used in all three activities. 

Production factors together with intermediate input are used in the activi
ties to produce commodities. At the top level of the production function, the 
relationship between value added and aggregate intermediate input is assumed 
to be of the Leontief-type, e.g. with fixed input-output coefficients. Value 
added in the activities is a constant elasticity of substitution (CES) production 
function of the production factors. Furthermore, an exogenously determined 
value added tax is added in order to obtain production values at market prices. 

Assuming that each producer is profit-maximizing, every activity utilizes 
the amount of each production factor that enables the marginal revenue prod
uct of each factor to become equal to its wage. In order to make the model 
more faithful to actual conditions, factor return between activities may differ, 
as a result of segmentation and other exogenous causes. Thus, the factors will 
be treated to a certain extent as activity-specific, with details provided in the 
upcoming section regarding the closure of the model. 
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All commodities are assumed to enter markets; i. e. no home consump
tion of commodities is included in the model. Aggregate domestic output is 
allocated among exports and domestic sales based on the assumption that 
sales revenues are maximized. This allocation is subject to imperfect trans-
formability between exports and domestic sales. The imperfect transformabil-
ity is expressed as an export function where the volume of exports is deter
mined by the ratio between export and domestic prices.6 Domestic prices in 
this case are endogenous to the model and export prices being, on the other 
hand, exogenous. Furthermore, it is assumed that only agricultural and indus
trial products are exported. 

Total domestic supply consists of the share of commodities that are not 
exported as well as the imports of commodities. The composition of the de
mand for domestic and imported commodities is based on the assumption that 
actors demanding commodities on the domestic market minimize costs sub
ject to imperfect substitutability between imported and domestically produced 
commodities. This mechanism is reflected by a CES function. This procedure 
is also known as the Armington assumption.7 World market prices and tariffs 
are treated as exogenously determined. 

In this model, an exception is made for the services sector from the 
treatment of imports and exports. As the exports and imports of these sectors 
consist entirely of shipping services, it can be assumed that exports from and 
imports to this sector comprise a fixed fraction of the imports to and exports 
from the other two sectors. 

Finally, total domestic supply is allocated to the domestic demand cre
ated by household consumption, government consumption, investment, and 
intermediate inputs. The commodity flow in the model economy is illustrated 
graphically in figure 7.1. 

6 The export functions in this model conform to the functions used in Karlström (1985), 
Dervis, Melo and Robinson (1982), and Berck et al (1996). 

1 Armington (1969). 
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Figure 7.1. The commodity flow. 
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Source: Adaptation from Löfgren et al. (2001), pi3. 

As in all models of this type, only relative prices matter. A need exists 
therefore for a price numeraire in the model. The price numeraire in this 
model consists of the consumer price index (CPI), which is based on the share 
that different commodities assume in private consumption. The value of the 
CPI is set arbitrarily as equalling one in all time periods.8 For the dynamic 
model, this means that all prices, endogenous as well as exogenous, are ex
pressed relative to the general price development during the period. This is 
important to remember when interpreting the results. 

Institutions 
Four main institutional sectors are included in the model; enterprises, 

households, government and foreign countries. The foreign countries sector is 
denoted the rest of the world (ROW) in the model. The household sector is 
not further subdivided into different types of households, although this would 
be desirable in a more detailed model in which distributional issues are fo
cused upon. At the moment, data limitations of the SHNA restrict the subdivi
sion of the household sector. 

8 This is the procedure suggested in Löfgren et al. (2001) and Dervis, Melo and Robin
son (1982). 
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Households earn income from the production factors, both directly 
through factor and indirectly as distribution of profits from the enterprise sec
tor. Transfers from the rest of the world to households are considered exoge-
nously determined. An example of such a transfer would be remittances from 
emigrants. Household income is used to pay direct taxes, to save and to con
sume. Household consumption is allocated among various commodities ac
cording to a linear expenditure system (LES) of demand functions. The LES 
is commonly used in contemporary CGE-modelling such as that conducted by 
Karlström and Berck et al.9 The LES has also been able to accurately predict 
household consumption in Sweden accurately during this period of time.10 As 
it does not include any intertemporal optimizing behaviour regarding con
sumers, this treatment of household consumption is relatively simple, 

Enterprise incomes are dispersed among direct taxes, savings and trans
fers to other institutional sectors. According to the assumptions contained in 
the national accounting system, commodities are not consumed by enter
prises. 

The governmental sector collects taxes and receives transfers from other 
institutions. All taxes are fixed at exogenously determined ad valorem rates. 
The government spends its income on public consumption (commodities pro
duced by the governmental services sector) as well as on transfers to other 
institutions. Governmental consumption and governmental transfers to other 
institutions are determined exogenously. Governmental savings (the differ
ence between income and expenditure) consists of a flexible and endoge-
nously determined residual. No objective of balancing the national budget be
tween different time periods is implemented for the governmental sector in 
the model. This signifies that years during which deficits have accrued must 
not necessarily be balanced by surpluses. 

Transfers between the rest of the world and domestic institutions are 
exogenously determined. Foreign savings, which is synonymous with the cur
rent account deficit, amounts to the difference between foreign currency 
spending and acquisition. The exchange rate in the base model is determined 
exogenously while foreign savings are determined endogenously in order to 
balance the current account. Alternatively, it would also be possible to fix the 

9 Karlström (1985) and Berck et al (1996). 
10 Parks (1966). 
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desired level of foreign savings at a specified level and allow the exchange 
rate to be endogenous. This possibility is, however, not explored in this 
model. 

System constraints and closures 
The first constraint that must be implemented for the model to be in 

equilibrium involves the assurance that a balance between commodities de
manded and commodities supplied exists during every period of time. This 
means that the sum of household, government and intermediate consumption 
as well as investment demand must equal the domestic supply of composite 
commodities. 

Furthermore, an equilibrium must be maintained among the factor mar
kets. The factor market closures can be achieved in a number of ways, de
pending on the assumptions made about the workings of the economy. In the 
model used here, labour is treated as being mobile between activities. This 
means that labour is allocated among these activities according to marginal 
productivity with the wages acting as the market clearing variable. Two la
bour markets exist in the model. One is rural and the other urban, and both are 
considered separate but connected by migrations. Full labour mobility thus 
exists only between the two urban sectors industry and services. 

Historical observations reveal, however, that wages never are completely 
equalized among the sectors. On the contrary, a persistent wage difference 
exists between the sectors. This difference can be attributed in great part to 
differences in skills possessed by the members of the labour force operating 
within various sectors. To allow for these persistent differences in wages, an 
exogenous wage distortion factor is employed in the model, despite the pres
ence of complete labour mobility in the urban sector. The growth of the urban 
and rural labour supply is defined exogenously. 

Capital and land are treated differently in the model. Both capital and 
land are treated as activity-specific. Land is used solely in the agricultural sec
tor and the supply is exogenously given. Capital is treated as "putty-clay", 
which signifies the mobility of capital preceding allocation, and the sector 
specific character of capital following investment whereby capital is then 
bond to the sector in which it was invested. The rate of return or the wage for 
capital differs therefore between different sectors. This is specified in the 
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model by the wage for capital being fixed, with the wage distortion factor be
ing endogenous. In the one-period model, this implies that the supply of capi
tal for each activity is fixed. 

Moreover, it is imperative that the current account be balanced, with the 
acquisition and spending of foreign currency matching one other. This bal
ance is achieved in the base model by adjusting foreign savings. 

The last macro balance regards the one between savings and invest
ments. Total investments must equal total savings. Because savings rates are 
assumed to be fixed for the different institutions, the amount of investment 
goods must adapt to ensure a balance between investments and savings. This 
means that investments are driven by savings. 

Dynamics: Investment allocation and production factor growth 
When the one-period model is extended to trace development during an 

extended period of time and thus becomes a multi-period model, the introduc
tion of some dynamic mechanisms becomes necessary in order to prevent the 
multi-period solution from merely becoming a series of independent one-
period solutions. In this model the endogenous connections between periods 
of time consists of capital accumulation as well as the migration between rural 
and urban labour markets. 

The capital stock existing during a specific period of time is assumed to 
be equal to the capital stock existing during the previous period with the addi
tions of investments and the deduction of capital depreciation during the pe
riod. Because capital is treated as activity-specific, it will be immobile be
tween activities. The rate of return for capital will consequently differ in re
gard to the various activities. 

Total investments are given endogenously in the model. When consider
ing the dynamics of the capital formation, the question arises how the total 
investments should be allocated among different activities. One method 
would involve the allocation of investments based on differences in the rate of 
return of capital among the various activities.11 Karlström undertook this pro
cedure,12 with total investments being distributed among the rural and urban 
sectors according partially to the origin of the savings and partially to the dif

11 Dervis, Melo and Robinson (1982), ppl75-178. 
12 Karlström (1985), pp67-68. 
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ferences in the rate of return. In the model used here, however, the broad divi
sion of the economy into only three major activities renders the use of differ
ences in the rate of return less suitable. It would lead to overly rigid assump
tions on the allocation of capital between agriculture, industry and services. It 
is important to remember that the allocation of capital among these three ac
tivities is determined not only by market forces, but also by other factors, 
such as political decisions. Investments made in the transportation sector, 
which is a major component in the services activity, are especially influenced 
by factors other than the rate of return. 

Therefore, when this broad division of activities is used, the shares for 
allocating investments are assumed to be derived exogenously from historical 
data. In forthcoming refinements of the model, where a more detailed division 
of activities is created, the allocation mechanism should be endogenized and 
based on the signals provided by differences in the rate of return. 

Migration between rural and urban labour markets is assumed to be 
based on the differentials between urban and rural wages. A greater wage dif
ference creates greater incentives for migration. The migration function re
stricts migration resulting in the persistence of wage differences during ex
tended periods of time. This concurs with historical facts.13 

In addition to the endogenous accumulation of capital and the migration 
of the labour force, the values of the endogenous variables used in the multi 
period model are determined by a number of exogenous ones. In the base sce
nario, these variables are set at their historical values, but they can be changed 
during simulation runs so that the impact of these variables on the endogenous 
variables may be measured. The additional exogenous variables consist of the 
following: 

• World market prices for imports and exports. 
• The exchange rate. 
• Transfers from government to domestic institutions. 
• Transfers between the rest of the world and domestic institutions. 
• Government consumption. 
• Technological change occurring within the activities, measured as 

change in total factor productivity. 

13 Dervis, de Melo and Robinson (1982), ppl78-180. 
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• The wage distortion factor for labour. 
Furthermore, a number of the parameters could also be treated as exoge

nous variables and subsequently altered so that their impact on the economic 
performance could be measured. These parameters include tax rates on im
ports, exports, value-added and institutional income, as well as savings rates. 

Technological change is treated as being derived exogenously and af
fects the production function in a factor neutral fashion. Technological change 
is consequently treated in accordance with neoclassical growth theory. No 
attempt is made in the model to make technological change endogenous. Be
cause one of the objectives of the model is to examine the effect of technical 
change but not explain it, this treatment is clearly justified. 

Yet another important aspect to consider is the treatment of the distur
bances and shocks experienced during WWI. These cannot be regarded as 
confirming to a path of general equilibrium. Special circumstances must 
therefore be considered in order to obtain a model capable of replicating the 
historical development. 

The first of these circumstances involves the drastically reduced possi
bilities for conducting import and export activities during 1917 and 1918, a 
consequence primarily of the German submarine war and the English block
ade.14 Despite the fact that high prices reigned on the world market, the sharp 
drop in foreign trade during these years must be replicated by the model. This 
conflicting situation is resolved in a rather unorthodox fashion, by altering the 
elasticities in the export and import functions so that small quantities of trade 
occur in spite of significant increases in prices. 

The second circumstance involves the post-war boom occurring in 1919 
and 1920. A significant import surplus accrued during these years, creating 
not only increased domestic supply but also a speculation bubble that eventu
ally burst in 1921 causing prices to fall. One characteristic of the speculation 
bubble was that the increased supply of goods was not used for productive 
investments or consumption, but rather for speculation as inventory invest
ments.15 This is accounted for in the model by the introduction of an inven
tory investment dummy during 1919 and 1920. 

14 Schön (2000a), pp274-275. 
15 Lundberg, ( 1994), pp40-41. 
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Finally, the composition of final consumption must be considered. In the 
standard model framework, the budget shares allocated among different 
commodities are assumed to be constant. These are then used to compute the 
marginal propensities to consume as well as the subsistence consumption used 
in the LES demand functions. Because different commodities have different 
income elasticities, however, the budget shares do not remain constant during 
an extended period of time. These budget shares changed significantly during 
the period of time under this investigation. This must be accounted for in or
der to obtain proper demand functions in the model. 

7.4 Calibration and base run 
The first step in the process of obtaining a working model involves the 

estimation of the proper values of the parameters used in the model. Opti
mally, a model solution may be obtained that can perfectly replicate the val
ues of the endogenous variables used in the base year. The calibrated model 
will then form the base of the multi-period model. 

Estimation of the parameters can be accomplished in two ways. It could 
be possible to econometrically estimate the parameters, using appropriate es
timation techniques for simultaneous equations. This procedure is seldom able 
to be implemented, however, because it requires the existence of sufficiently 
long time series for both exogenous and endogenous variables. 

Another procedure, known as calibration, is therefore most often used. It 
requires data on the endogenous and exogenous variables for the base year 
alone. By combining this with additional data on certain parameters, such as 
elasticities, it is possible to calibrate the model and obtain base year values for 
parameters and variables. The disadvantage of using the calibration method is 
that the number of parameters that can be estimated are restricted by the size 
(number of equations) of the model. This is the reason why the calibration 
method often requires the derivation of auxiliary data from other sources.16 

The primary tool used in calibration is the social accounting matrix 
(SAM), which is based on data contained within the national accountings sys
tem.17 Using the SAM and other exogenously derived parameters, it is possi

16 A discussion of the calibration and econometric method can be found in Thissen 
(2000), pp 127-130. 

17 See section 3.2 in chapter 3 for a brief overview on SAMs and input-output tables. 
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ble to calculate all the parameters used in the model. The SAM and other data 
needed for the calibration are described in appendix 7.2. 

When the model is calibrated, its accuracy is tested in two steps. The 
first test, which is a technical test of the model, ensures the ability of the 
model to replicate base year data contained in the SAM. This is achieved by 
solving the static model using calibrated values for the parameters and actual 
values for the exogenous variables of the base year. 

The next more important test consists of running the dynamic model us
ing calibrated values for the parameters and historical values for the exoge
nous variables. Thereupon the predictive accuracy of the model must be in
vestigated.18 This entails the comparison of the actual historical values of the 
endogenous variables with the values predicted by the model. In regards to 
the comparison of actual and predicted variables, it must be noted that the 
model is not primarily designed to reflect short-term fluctuations such as the 
effects of business cycles or the occurrence of exogenous shocks. This is a 
consequence of the model being based on standard general equilibrium as
sumptions such as full factor employment. If the model is specified correctly, 
however, long-term development should be reasonably reflected. 

The question then remains of how to decide if the model reflects the 
general historical development of the endogenous variables reasonably well. 
There are no commonly used procedures or measures of goodness-of-fit to 
test the predictive capability of CGE-models. One way that can be used to test 
this involves the application of a regression model where the predicted values 
from the model are regressed against the actual values in the following fash
ion:19 

At — <X + ß * Pj + £J (8.1) 
with At being the actual or observed historical value of the examined 

variable and Pt being the value predicted by the model. If the actual and pre
dicted values exactly match one other, then a equals zero and ß equals one. 
Thus, a test of the predictive accuracy involves testing whether the hypothesis 

18 The model is solved by using the software package GAMS, using the mixed comple
mentarity problem (MCP) solver MILES. 

19 This evaluation method was also applied in Williamson (1974). 
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proposing that a equals zero and ß equals one can be rejected.20 When the 
results from the base run of the model are examined, this testing procedure 
will be used if relevant in the following subsections. 

Output and prices 
The first variable subject to examination consists of the growth of real 

GDP. The behaviour of the predicted GDP compared to the actual GDP 
should provide a good indication of the overall performance of the model. In 
diagram 7.1, the actual and predicted GDP development is shown. 

Diagram 7.1. Actual and predicted real GDP 1910-1930. Index 1910=1.0. 
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Sources: Own estimates and Rrantz (2001). 

As can be seen in the diagram, the model traces GDP growth quite accu
rately. The model reflects the decrease in the rate of growth during the war 
and it illustrates the increase in the rate of growth after the war. The model 
fails to reflect the short term fluctuations that occurred during the war, which 
cannot be expected from a CGE-model that designed to model long-term de-

20 The hypotheses regarding the parameters will be tested by using both by partial t-tests 
and simultaneous F-tests. 
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velopment. The regression test of the prediction accuracy does not contradict 
the statement that model growth follows the historical growth path.21 

Yet another important aspect of the model involves the accuracy with 
which historical changes in the structure are replicated. The development of 
the agricultural and industrial sector is shown in diagram 7.2. This diagram 
contains both actual values and the values predicted by the model. 

The model affords rather accurate predictions even on the sectoral level. 
The predicted increase in agricultural production corresponds to actual pro
duction during the long term. On the other hand, the production decline dur
ing the war years fails to be reflected at all. This is primarily due to the as
sumption present in the model on the existence of full employment. This as
sumption was far from corresponding to the real situation existing during the 
war and during the 1920s. Furthermore, the employment figures used to esti
mate the growth rates of the supply of rural labour also include unemployed. 
This also leads to an exaggeration of the labour input. 

Diagram 7.2. Actual and predicted sectoral real value added 1910-1930. 
Index 1910=1.0. 
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Sources: Own estimates and Krantz (2001). 

21 The regression provides the following parameter estimates: a=-0.036, ß=l .017. The 
null hypothesis of a=0, ß=l cannot be rejected at the 5% level for both the partial t-
tests and the simultaneous F-test. 
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The predicted growth of the industrial sector corresponds more closely to 
actual development. The primary incongruity consists of the failure of the 
model to reflect the sharp decline in rates of growth that occurred during the 
crisis of 1921. This can probably also be attributed to the full employment 
assumption of the model. In general, however, the model successfully repli
cates the long-term development within the industrial and agricultural sector. 
The regression test regarding the prediction accuracy does not contradict the 
statement that the model concurs with the historical growth path taken by the 
industrial sector. The incompatibility regarding the agricultural sector during 
the war years is also reflected in the regression test, where the hypothesis of 
ß=l can be rejected.22 

In the economy, and especially in a CGE-model, prices play an impor
tant role in the allocation of resources. The model should, therefore, also be 
able to replicate price fluctuations during this period as well. The industrial 
and agricultural prices predicted by the model together with the actual price 
development during this period are shown in diagram 7.3. Because all prices 
in the model are expressed relative to the CPI, the actual historical prices in 
the diagram are recalculated as relative prices to the historical CPI. 

As with the development of production, the model reflects long-term 
price movements. Price fluctuations within the agricultural sector are exag
gerated during the initial years of the war. For the years following the war, the 
model predicts a slightly higher price level than the one actually recorded. 
This could be attributed to the failure of the model to specifically reflect 
changes in the demand for agricultural products, which would in turn lead to 
excess demand and consequently higher prices. The structural change occur
ring within the industrial sector towards metal manufacturing industry, for 
instance, leads to a decrease in the demand for intermediate consumption of 
agricultural commodities relative to the intermediate consumption of other 
commodities. As the input-output coefficients are assumed to be constant over 
the whole period, this decrease in demand for agricultural goods fails to be 
accounted for in the model. 

22 The regression provides the following parameter estimates: Agricul
ture: <x=0.386, ß=0.584. Industry: a=0.200, ß=0.858. The null hypothesis of a=0, ß=l 
cannot be rejected at the 5% level for the industrial sector, but the hypothesis that 
ß=l can be rejected for agriculture. The same result holds for both the partial t-tests 
and the simultaneous F-test. 
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Diagram 7.3. Actual and predicted sectoral prices 1910-1930. Index 
1910=1.0. 
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Sources: Own estimates and Krantz (2001). 
Note: Agr = Agriculture, Ind = Industry. Prices are expressed relative to the 
CPI. See appendix 7.2 for details. 

The actual and predicted prices for the industrial sector correspond more 
closely to each other. The primary incongruity is at the beginning of the 
1920s, where the model fails to reflect slight increases in industrial prices. 

The overall performance of the model on the production side is suffi
ciently accurate for the model to be considered useful for further analyses. 

Distributional issues 
A third important component of the model consists of the distribution of 

income. The economy-wide character of the CGE-model makes it possible to 
analyse the relation between distributional issues and issues concerning 
growth and structural change. An assessment of the usefulness of a CGE-
model for historical analysis should therefore consider aspects of the distribu
tion of income as well as other issues. The gross profit share (GPS) for agri
culture and industry predicted by the model together with the actual historical 
values is shown in diagram 7.4. 

The model predicts an initial decline in the GPS for the industrial sector 
that fails to correspond to historical facts. This results in a difference in GPS 

184 



of 7 percentage points in 1930. The predicted GPS for the agricultural sector, 
corresponds to the long-term trend of historical values, despite the fact that 
this model does not catch any of the short-term fluctuations. As has been pre
viously stated, this kind of model is not primarily designed to reflect short-
term fluctuations, so the result achieved in this case fulfils expectations. 

Diagram 7.4. Actual and predicted GPS for agriculture and industry 1910-
1930. 
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Because investments are savings driven in the model, and because the 
institutional sectors with the exception of the governmental sector are as
sumed to have fixed savings ratios, a key variable in the model consists of 
savings and the distribution thereof. The households' share of total savings as 
predicted by the model together with estimates of the historical development 
is shown in diagram 7.5. 

The model reflects fairly accurate the historical trend of the households' 
share of total savings during the periods 1910 to 1916 and 1921 to 1930. The 
primary incongruity occurs during WWI, when the model predicts an increas
ing share, while the actual share decreases. This can be attributed to the as
sumption inherent in the model whereby a constant share of corporate profits 
is distributed among other sectors. This was not true during the war. During 
the period lasting 1917 to 1921, a significantly smaller share of corporate 
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profits where distributed to other sectors as compared to the periods immedi
ately preceding and following.23 

Diagram 7.5. Actual and predicted share of household savings in total 
savings, 1910-1930. 
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Although the predictions made by the model for the two aspects of the 
distribution of income that are discussed are not as accurate as the predictions 
for production and prices, they reflect the main trends in development never
theless. In order to increase accuracy, the model must be improved by disag
gregating both the activities and the institutional sectors. 

Concluding remarks 
The model outlined in this chapter is a fairly crude one based primarily 

on standard neoclassical assumptions. Despite this, it is capable of replicating 
the historical trends regarding overall growth, structural change and prices. 
The functional distribution of income and the distribution of savings are not, 
however, replicated with equal accuracy. Incongruities occur primarily during 
the war years, and it cannot be considered at all surprising that this standard 
model fails to cope satisfactorily with these turbulent years. Of greater impor-

23 See diagram 6.2 in chapter 6. 

186 



tance is the fact that the model retains its course and is therefore capable of 
returning to the historical path once conditions are normalized. 

It may be concluded that even this relatively uncomplicated model can 
be used to analyse the workings of the economy at least at an aggregate level 
during the period of time under investigation. Although a great deal of room 
for improvements remains, the model is useful for conducting preliminary 
analyses from the perspective of the pilot study performed in this chapter. 

7.5 Counterfactual run 
After the performance of the CGE-model has been checked against the 

historical development, the model can be used to examine the importance of 
different variables on historical economic performance. The principle under
lying the analysis is to change one or more of the parameters and/or the ex
ogenous variables and subsequently running the model again. The outcome of 
this simulation run should then be compared to the outcome of the base run. It 
will be possible in this way to examine the effect that a change in one model 
variable has on key endogenous variables, such as growth rates. In this sec
tion, one counterfactual run will be made in order to examine the role of total 
factor productivity (TFP) growth in economic performance during the period 
under investigation. 

Technological change 
As a measure of the impact of technical change, TFP is often considered 

to be an important variable in the growth process. In addition it is a key vari
able in growth accounting investigations. In chapter 5 of this thesis, it was 
suggested that technological change was a key variable in the pattern of 
growth and structural change. Furthermore, the TFP estimates made by Lind
mark and Vikström,24 showed the growth pattern of Swedish industry as be
ing related to significant level changes in the growth of TFP. These TFP esti
mates were also used in the base specification of the CGE-model. 

The counterfactual investigation that will be performed here involves 
discerning what the difference would have been if the increase in TFP growth 
had not occurred during the period following 1920. The model specification is 

24 Lindmark and Vikström (2001b). 
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changed so that TFP growth for the industry is kept at a constant rate of 1.0% 
for the period lasting from 1922 to 1930. The model is subsequently solved 
and the outcome of the base run is compared with the simulation in which 
TFP growth is virtually unchanged. In table 7.1, the values of some key vari
ables in 1930 are compared between the base run and the simulation. 

Table 7.1. Comparison between base run and simulation for 1930. 
Variable (Index 1910=1.0) Base run 1930 Simulation 1930 
Index for real GDP 1.74 1.67 
Index for industry value added 2.21 2.01 
Relative price Indus 0.732 0.863 
try/Agriculture 
Relative wage Indus 1.00 1.12 
try/Agriculture 
Employment, Industry 673 764 
Employment Agriculture 614 567 
Index for real private consump 1.75 1.68 
tion 

Source: Own estimates. 

The table illustrates that the absence of an increase in TFP growth rates 
in industry results in an overall slower growth rate, where real GDP is 7 per
centage points lower in 1930 than it was in the base case. Real value added in 
industry is 20 percentage points lower than it was in the base run. Because 
both the agriculture and service sectors expand to the same degree in the 
simulation as they do in the base run, the significantly slower rate of growth 
within the industrial sector signifies that economic structure does not change 
as quickly in the simulation as in the base case. The evidence derived from 
the simulation run clearly demonstrates the importance of technical change 
for economic performance during this period, where both overall growth and 
the rate of structural change are concerned. 

The slower development of productivity in industry resulting from 
slower rates of TFP growth leads additionally to increased relative prices be
tween industrial commodities and agricultural commodities. This, in turn, 
leads to a decrease in the consumption of industrial goods as well as to nega
tive welfare effects, as a larger share of final consumption is spent on goods 
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with lower income elasticities. Total real consumption decreases at the same 
amount as real GDP, which demonstrates that lower GDP growth leads to 
lower consumption and reduced welfare in the simulation than in the base run. 

The decrease in the rate of TFP growth increases at the same time the 
demand for labour in the industrial sector. This increased demand results in an 
increase in the relative wages between the industrial and the agricultural sec
tor. The increased difference between industrial and agricultural wages could 
create greater incentives for the labour to migrate from rural to urban areas. 
This, in turn, would reduce wage differences. This phenomenon is reflected in 
the simulation as a much larger migration from the rural to urban labour mar
ket. 

The effect on employment, wages, and prices are reinforced by the fact 
that the households' share of different commodities in the consumption bun
dle is kept the same as in the base run. This leads to an excessive demand for 
industrial commodities, since the consumption shares would be different 
given the lower income level prevailing under the simulation conditions. If 
the simulation results are to be completely reliable, then the consumption 
function for the household sector must be implemented carefully, especially if 
the simulation concern periods of rapid structural changes. 

It is also possible to draw another conclusion from this simulation about 
the importance of TFP growth to the development of the labour market. The 
historical development, that included significant TFP growth, could have 
eased the demand for the migration of labour from the rural to the urban sec
tor. Because of the social tensions created both in the urban areas that receive 
labour and the rural areas that send labour by overly rapid urbanization, the 
existence of TFP growth facilitated the industrialization and urbanization 
process and paved the way for a smoother transition that would have occurred 
had the TFP grown at a slower rate. 

Concluding remarks 
The simple simulation performed in this section demonstrates the impor

tance of the increase in TFP growth. It also illustrates the way in which the 
calibrated CGE model can be used for assessing the effect of a change in a 
specific factor. The advantage inherent in this analysis compared to a more 
common partial analysis, is that the impact of a changed TFP growth rate con
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sidered here takes into account effects of the decreased rate of TFP growth 
that originate outside of the industrial sector. If the analysis of the effects of 
TFP growth on overall growth had been confined to a partial analysis wherein 
the industrial sector alone is examined, effects, such as changed demands re
sulting from changes in relative prices, would be absent. Thus, because it is 
capable of examining the impact of changes in different variables on eco
nomic performance, the CGE approach has the advantage of measuring ef
fects on an economy treated as a system of interrelated sectors. 

7.6 Summary and conclusions 
The main purpose of this chapter consisted of investigating how the da

tabase of the broadened SHNA could be used in conjunction with a CGE-
model to examine economic performance. Attention was focused on the ex
amination of the growth performance during the period encompassing the 
trend break in growth rates that was identified around 1920. 

The model was designed as a simple model comprised of only three ac
tivities, with each producing one commodity. This design was chosen with 
respect to the character of the available data. Despite the limitations imposed 
by the crude design of the model, it was able to reproduce the general trend 
exhibited by key characteristics of output, prices, and, to a lesser extent, as
pects of the process of the distribution of income. 

The rather accurate predictability exhibited by the model as well as the 
fact that it was applied on a period of time during which economic develop
ment could not be considered steady and smooth means that CGE-model used 
in this chapter passes the least-likely test of applicability that was formulated 
in the introduction. If the CGE-model can generate useful results even when it 
should be least likely to do so, strong support consequently exists for the use 
of CGE approaches as analytical tools. 

Although the model performed satisfactorily, a need still exists for sig
nificant improvements so that a CGE-model may be designed that can really 
be useful as an aid of understanding macroeconomic development. As many 
of the restrictions on the design of the model is due to data limitations in the 
present SHNA, a prerequisite for the betterment of the model consists of the 
improvement of the SHNA data. Above all, there a need exists to disaggregate 
the input-output data in the SHNA and to calibrate these so that properly dis
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aggregated input-output tables may be obtained. The input-output tables can 
then be extended with distribution data to detailed SAMs. 

Furthermore, an area of improvement that is important especially for the 
dynamic simulations is the formulation of the functions for the household 
demand for final consumption. The linear expenditure system with fixed con
sumption shares is not the most optimal. Different income elasticities for 
various commodities imply that the consumption shares changes over time 
and this mechanism should be captured in order to get completely reliable 
simulation results. 

Another aspect regarding the performance of the model is that it can be 
regarded as an indicator of the quality of the data in the SHNA in general and 
in the SAM created for 1910 in particular. If the economy is assumed to be
have during the long term according to the general equilibrium theory, a close 
correspondence between predicted variables and observed historical values 
can be considered as evidence of the correct calibration of the model and the 
proximity of the values of the exogenous variables to the real values. Because 
many of the structural characteristics and behavioural parameters in the model 
are calculated from the benchmark SAM, a satisfactory performance of the 
model indicates that the benchmark SAM maintains a high quality. The con
clusion that can be drawn in this case from this chapter is that the SHNA, af
ter some modifications, maintain sufficiently high quality to warrant their use 
in these kinds of analytical methods. 

A counterfactual simulation has been used to examine the importance of 
the increase in TFP growth that occurred within the Swedish industrial sector 
after 1920. The simulation clearly demonstrates that the industrialization 
process would have progressed at a slower rate without TFP growth, and that 
the GDP level would have been lower. An additional result of interest shows 
that when the rate pf TFP growth was decreased, the demand for labour 
within industrial sector increased, thereby increasing the rural-urban migra
tion as well. The heightened pace of urbanization could have been a potential 
source of social stress, both in urban and rural areas. It is worth noting, how
ever, that this result is only valid when the structure of demand is assumed to 
remain the same without TFP growth as with TFP growth. 

The simulation concerning the importance of TFP growth is, of course, 
only one example of many interesting issues that could be examined using a 
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CGE framework. Examples of other issues that would benefit from such an 
examination and which, in many case, have already been examined are the 
effects on tariffs on trade and welfare and the effects of taxation on growth, 
economic structure and the distribution of income. Another issue that would 
be interesting to investigate consists of the assessment of the relative impor
tance of factors concerning supply and demand within long-term Swedish de
velopment and industrialization. 

The range of applications could also be extended beyond the realm of 
pure economic issues. One area that is frequently analysed in contemporary 
economic research using CGE-models is the relationship between environ
mental impact and economic growth. As this is a vital area in economic-
historical research as well as Swedish environmental historical national ac
counts exist,25 the application of a CGE framework on environmental issues 
in economic history would make for a fascinating study. 

To sum up, the availability of high quality data contained within the 
SHNA that satisfactorily encompasses the macro-economy implies that a 
CGE approach could be used in future research in order to provide additional 
insights and information on long-term macro economic development in Swe
den. 

Appendix 7.1: Model specification 
The details of the model, together with the mathematical formulation are 

provided in this appendix. The appendix is divided into two parts: one con
tains the definition of parameters, endogenous and exogenous variables and 
one section contains the model equations. As the model is based on the gen
eral CGE-model formulated by Löfgren et al, the notation in this section con
curs with the one they use.26 

Definitions 
This section describes the sets, parameters and exogenous and endoge

nous variables that are part of the model. In this description, the time sub
script is suppressed, except when it is necessary for the sake of clarity. 

25 Lindmark (1998). 
26 Löfgren et al. (2001). 
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Sets 
a Activities (AGR-A, IND-A, SERV-A) 
c Commodities (AGR-C, IND-C, SERV-C) 
f Factors (LAND, LAB, CAP) 
h Households (HHD) 
i Institutions (HHD, ENT, GOV, ROW) 
where the following subsets of i are used: 
insd Domestic institutions (HHD, ENT, GOV) 
insdng Domestic, non governmental inst. (HHD, ENT) 

Parameters and exogenous variables 
Parameters 
a„ 

a; 

a: 

ßc> 

S! 

ïch 

1c 

p7 
p°: 

pi 
cwtsc 

depra 

Efficiency parameter in the CES value added function 

Shift parameter for domestic commodity aggregation 
function 
Armington function shift parameter (Imports) 
Marginal share of consumption spending on commod

ity c for household h. 
Share parameter for domestic commodity aggregation 
function 
Armington function share parameter 
CES value added function share parameter for factor f 

in activity a 
Subsistence consumption of commodity c for house
hold h 
Elasticity in the export function for commodity c 
Yield of output c per unit of activity a 

CES value-added function exponent 
Domestic commodity aggregation function exponent 
Armington function exponent (Imports) 

Weight of commodity c in the CPI 
Rate of depreciation of capital stock in activity a 
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expbasec 

ÌCaca 

intaa 

ivaa 

migel 

mpsbari 

qbarinvc 

rgr 

shexp 

shifif 

shiiiV 

shimp 

K 
t ins b ar 

tmc 

tvaa 

ugr 

Exogenous variables 
divtogovsh 

govtoinSj 

rowtoinsi 

facttoroWj 

qbargc 

qjsndx f 

Base export quantity in the export function for com
modity c 
Quantity of c as intermediate input per unit of activity 

Quantity of aggregate intermediate input per activity 
unit 
Quantity of value added per activity unit 

Elasticity in the labour migration function 
Marginal propensity to save for domestic, non gov
ernment in-stitutions 
Investment demand for commodity c at the base year 

Natural growth rate of rural labour supply 
The share of exports of toher comodities that form the 
exports of services 
Share for domestic institution i in income of factor f 

Share of net income of i' that is transferred to i (do
mestic, non-government inst.) 
The share of imports of other commodities that form 
the imports of services 
Rate of export tax on commodity c 
Rate of direct tax 

Rate of import tax (tariff) on commodity c 
Rate of value added tax on activity a 

Natural growth rate of urban labour supply 

Share of dividends transferred from enterprises to 
government 
Transfers from government to domestic institution i 
Transfers for rest of world to domestic institutions 

Transfers from factors to rest of world 

Government demand for commodity c 
Index of changes in factor supply, in those case where 

exogenously given 
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pwec 

pwmc 

techa 

einvsha 

Variables 
EG 

EHh 

IÅDJ 

MGR 

PAa 

PO c 

PEC 

PINTa 

PMC 

PQc 
PVAa 

PXC 

PXACac 

QA 

QPc 
QEc 

QFfa 

QHch 

Q'NTca 

QINTAa 

QINVC 

QMC 

World market price of exports of commodity c (in for

eign currency) 
World market price of imports of commodity c (in for
eign currency) 
Index of TFP development for activity a 
Exogenously given investment allocation shares to ac

tivities 

Total current government expenditure 
Consumption expenditure for household h 
Investment adjustment factor 
Migration of labour from rural to urban labour market 
Activity price (unit gross revenue) 

Price for commodity produced and sold domestically 
Export price (in domestic currency) 
Aggregate intermediate input price for activity a 

Import price (in domestic currency) 

Composite commodity price 
Value-added price (factor income per unit of activity) 

Aggregate producer price for commodity c 
Producer price of commodity c for activity a 

Quantity (level) of activity a 
Quantity sold domestically of domestic output 
Quantity of exports for commodity c 
Quantity demanded of factor f from activity a 

Quantity consumed of commodity c by household h 

Quantity of commodity c as intermediate input to ac
tivity a 
Quantity of aggregate intermediate input to activity a 

Quantity of investment demand for commodity c 
Quantity of imports of commodity c 
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QQc Quantity of commodity c supplied to domestic market 
(composite supply 

QVAa Quantity of value added 
QXC Aggregated quantity of domestic output of commodity 

c 
QXACac Quantity of output of commodity c from activity a 

TRIIU, Transfers from institution i' to i (domestic non
government) 

WALRAS Savings-investments imbalance (should be zero) 
WFf Economy-wide price (wage) of factor f 

YFf Income of factor f 

YG Government revenue 
Ylt Income of institution i (domestic non-government) 
YIFif Income to domestic institution i from factor f 

Variables that can be exogenous, depending on choice of closure 
CPI Consumer price index (used as the price numeraire) 
EXR Exchange rate (units of domestic currency per unit of 

foreign currency 
QFSf Quantity supplied of factor f 

FSAV Foreign savings (in foreign currency) 
WFDISTfa Wage distortion factor for factor f in activity a 

Model equations 
The model equations are subdivided into four blocks, in line with the 

model structure suggested by Löfgren et al.27 The first block is a price block, 
where prices are defined. The second is a production and trade block, where 
production functions and composite commodities are defined. The third is the 
institutional block, which defines the income distribution and income alloca
tion. This block also contains the dynamic part of the multi-period model. Fi
nally, there is the system constraint block, which defines market equilibriums 

27 Löfgren et al. (2001). 
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and model closures. As in the section describing the variables and parameters, 
the time index is suppressed, if it is not needed for the sake of clarity. 

Price block 
For imported commodities, the import prices in the model are given by: 
P M C  =  p w m c  •  ( l  +  t m c ) - E X R  ( A l )  

Similarly, the export prices for exported commodities are given by: 
PEC = pwmc • (l + tec)- EXR (A2) 

Absorption is total domestic spending on a commodity at domestic de
mand prices: 

PQCQQ C=PDC .QDC +PMCQMC  (A3) 

For each commodity produced domestically, the marketed output value 
is stated as the sum of the values of domestic sales and exports: 

PXC • QXC = PDC • QDC + PEC • QEC (A4) 

However, for exports and imports of services (shipping), the price is de
termined entirely by domestic prices, due to the treatment of services from 
foreign trade as fixed shares of the foreign trade in the other sectors. There
fore, there is no link between world prices and domestic prices in this sector, 
which gives the following equation for the composite services commodity: 

PQC • QQ, = PDC • (QDC + QMC ) (A3a) 

and, for the marketed output value of the services commodity: 
PXC • QXC = PDC • (QDC + QEC) (A4a) 

where c equals the services commodity (SERV-C). 
The gross revenue per activity unit (the activity price) is the return from 

selling the outputs of the activity, defined as yields per activity unit multiplied 
by activity-specific commodity prices, summed over all commodities: 

PAc=YPXAC^-0ac (A5) 
ceC 

The activity-specific aggregate intermediate input price shows the cost of 
disaggregated intermediate inputs per unit of aggregate intermediate input: 

PINTA, =YPQc-icaca (A6) 
ceC 

For each activity, total revenue (net of taxes) is fully exhausted by pay
ments for value-added and intermediate inputs. Given the definitions in equa-
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tions (A5) and (A6), the following equation also defines the value added price 
implicitly: 

PAa • (1 - ta J- QAa = PVAa • QVAa + PINTAa • QINTAa (A7) 

Production and commodity block 
The relation between gross output and value-added is of a Leontief-type 

technology, with fixed coefficients. The demand for aggregate value added is: 
QVAa = ivaa • QAa (A8) 

and the demand for aggregate intermediate input is: 
QINTAa = intaa • QAa (A9) 

For each activity, the quantity of value added is a CES function of disag
gregated factor quantities: 

QVAa=techa-cc: 
\fy 

(AIO) 

where technological change affects the production function through the 
parameter techa. Technical change is thus treated as factor neutral and exoge-
nously given, in line with neoclassical growth theory. 

Activities demand factors at the point where the marginal cost of each 
factor is equal to the marginal revenue product: 

f Y1 

WFf • WFDISTfa = PVAa • (l - tvaa)-QVAa • ^ • QFjf • 8)"a • (Al 1) 
V/e-f" J 

The demand for disaggregated intermediate inputs is determined via a 
standard Leontief formulation with fixed intermediate input coefficients: 

QINTca = icaca • QINTAa (A12) 

Production quantities, disaggregated by activity, are defined as yields 
times activity levels. These quantities are allocated to market sales: 

QXACa c = e ac-QAa (A 13) 

A CES function is used to aggregate marketed production for different 
activities producing the same commodity: 

1 

QXC = < • £ K • QXAC 'J- c ' (A 14) 

The first-order condition for the output aggregation function is: 
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f v1 

PXACAC= PXC • QXC 2X' • QXAC-F • ÔZ • QXAC-F-1 (Al 5) 
\aeA y 

The allocation of domestic output between domestic sales and exports is 
achieved using the following export function: 

Q E = exphasec 
PEy-
PDC /  

(Al 6) 

For the commodities that are not exported or sold domestically, the out
put transformation is simply: 

QXC = QDC + QEC (A17) 

Exports from the services sector are treated as a constant fraction of ex
ports from the other sectors, yielding the following equation: 

Q^serv-C = shzxp ' (GE AGR-C + QEjtm-c ) 

A similar procedure is used to obtain the composite domestic supply of 
commodities from imports and domestic output sold domestically. A CES 
function is used to model imperfect substitutability between imports and do
mestic output, which is known as the Armington assumption: 

QU =AL -FC QM;PT +{\-S*\QD;p' )p? (A 18) 
The optimal mix between imports and domestic output is decided by: 

QMC 

QDC 

1 
/ PDR SQ 

PM, \ -SQ  

Pr +1 

(A 19) 

The composite supply of commodities that are not imported or not pro
duced domestically is simply: 

QQ C=QD C+QM C  (A20) 

Similarly to exports, imports for the services sector is given by: 
QMsERv-c = shimp • (QM „:r c + QMmD_c ) (A21 ) 

Institutional block 
Factor income for factor f is given by: 
YFf =YWFf WFDISTfa • QFfa (A22) 

a&A 

Total factor income is divided among domestic institutions in fixed 
shares after transfers to ROW: 

YIFif = shifjf • {YFf - facttorowf • EXR) (A23) 
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The total income of any domestic, non-government institution is the sum 
of factor incomes, transfers from other domestic, non-government institutions, 
and transfers from the government and transfers from ROW: 

YI. = £ YIFif + £ TRIIW + govtoinsj + rowtoinsi • EXR (A24) 
/eF i'e/' 

Transfers between domestic, non-government institutions are paid as 
fixed shares of the total institutional incomes net of direct taxes and savings: 

TRIIU. = shiiu, • (l - mpsbart ) • (l - tinsbarj ) • Ylj (A25) 

The total value of household consumption spending is defined as the in
come that remains after taxes, savings and transfers to other institutions: 

EHh = 1 - ̂  shiiih • (l - mpsbarh ) • (l - tinsbarh ) • YIh (A26) 

It is assumed that the household maximizes a Stone-Geary utility func
tion, subject to a consumption expenditure constraint. The resulting first-order 
condition, known as a LES (linear expenditure system) function, gives the 
household consumption demand for the commodities: 

PQC • QHch = PQC • ych + ßch\EHh - £/>&• • rJ (A27) 
V c'eC J 

The demand for investment is constructed as the quantity at the base year 
times an adjustment factor that varies endogenously with time. This procedure 
assumes that the composition of investment goods is constant over time: 

QINVC = IADJ, • qbarinvc (A28) 

The demand for government consumption is exogenously determined: 
QGC = qbargc (A29) 

Total government revenue is defined as the sum of revenues from taxes, 
factors and transfers from ROW: 

YG = Ydtinsbarl • Yl, +Y,tmc • pwmc • QMC • EXR +^tec • pwec • QEC • EXR + 
i,I c.C ceC 

YJtvaa • PVAa • QVAa + rowtoinsgov • EXR + divtogovsh • TRlIhm, + ]T YlFgovJ 
aeA fg F  

Total government spending is the sum of government spending on con
sumption and transfers: 

EG = Y,PQC- QGc + ̂ govtoins, (A31) 
ceC iel 

The first part of the dynamics of the model part consists of the endoge
nously determined development of the capital stock over time. Capital is 
treated as putty-clay, where capital, once invested is activity-specific. Total 
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savings is endogenous to the model, but the shares of total investments allo
cated to different activities is exogenous: 

QFap,„, = + einvshatt • ^QINV^ • PQC,_, -depra • QFcap a t (A32) 
ceC 

The exogenously given depreciation rate is assumed constant and differ
ent for each activity. 

The second part of the dynamic model is the labour migration function 
between rural and urban labour markets. The migration function is based on 
the principle in Dervis, de Melo and Robinson:28 

MIGR = migel • 
rWF A LAB-U _ j 
WF \vrr LAB-R V 

•QFSUB.R (A33) 

The growth of rural labour supply is defined as: 
QFSUB_R,, = QFSlab_Rj_, • (1 + rgr)-MGR,_, (A34) 

and the growth of urban labour supply is defined as: 
QpSLAB-U,, = QfSLAB-U,,-1 ' (l + uSr) + MIGRt_, (A35) 

System constraints 
The first constraint is that factor supply equals factor demand, i.e. there 

is no unemployment of production factors: 
YdQFfa=QFSf (A36) 
aeA 
Total supply of rural and urban labour is exogenously given. Next, the 

supply and demand in the commodity market must balance each other: 
QQc = Z QINTca + QHch + QGC + QiNVc (A3 7) 

aeA 
The current account balance (expressed in foreign currency) imposes 

equality between spending and earning of foreign exchange. In the base sce
nario, the exchange rate is fixed and adjustment is made through foreign sav
ings: 

Iw • QMc + ^/acttorowf + = 
EXR (A38) 

= Ydpwec • QEC +Ytrowtoinsi + QE^S + FSAV 
ceC iel hAK 

where subscript S stand for SERV-C and c takes on the values AGR-C 
and IND-C. 

28 Dervis, de Melo and Robinson (1982), ppl78-180. 
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For the government sector, balance between revenues and expenditure is 
achieved through the adjustment of government savings: 

YG = EG + GSA V (A39) 
The final macro balance is the balance between savings and investments 

is imposed: 
Yjnpsbart • (l -1 ins bar,) • YI, + GSA V + FSA V • EXR = 
^ (A40) 
Y^PQc • QJNK + WALRAS 
ceC 

In this equation, WALRAS is a dummy variable that is used to achieve 
balance between the number of variables and the number of equations. It is 
also used as a check of the model solution, as this variable should be equal to 
zero when a proper solution is achieved. 

As the model is homogenous of degree zero in prices, a price numeraire 
must be determined in the model in order to obtain a unique solution. Here, 
the prices are normalized to an exogenously determined general price index, 
which are given the value 1 over the whole time period. This price index is 
denoted as the model consumer price index, CPI, as it is based on the weights 
of the different commodities in final consumption: 

CPI = £cwtsc • PQc (A41) 
ce C 

Appendix 7.2: Parameters and exogenous variables - Sources 
and estimation methods 

In this appendix, the sources and methods used for estimating the data 
for the calibration and the exogenous variables are described. The major 
source is the data contained in the SHNA, where an important component is 
the data on functional and institutional income distribution presented in chap
ter 4 in this thesis. 

The SAM 
The major piece of data required for the calibration is the social account

ing matrix (SAM). The SAM is made up entirely of data from the SHNA. 
However, as the latest SHNA lack revised data on foreign trade and that no 
calibration of the series in an input-output system has been made, some spe
cial measures have been taken in order to obtain a balanced SAM for 1910. 
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As the latest revision of the SHNA has not been calibrated in an input-
output system, it is not certain that the allocation of output on different uses is 
consistent with the value added estimates. This picture is complicated even 
further by the lack of revised estimates of the foreign trade. Therefore, the 
SAM for 1910 has been created in this chapter according to the following 
procedure. 

The gross production values and value added for each sector (agriculture, 
industry, services) are collected from the SHNA. The allocation of output 
from each sector to intermediate consumption and exports is also collected 
from SHNA. It is assumed that the discrepancy between the sum of interme
diate consumption obtained through the allocation in the SHNA and the in
termediate consumption obtained as the difference between gross output and 
value added consists of imported goods and services for intermediate con
sumption. The amounts of imports for consumption and investments are ob
tained from Johansson.29 The commodity accounts are then balanced by treat
ing final consumption as a residual. Government consumption is taken from 
the SHNA. The remainder of the SAM, mainly concerning the income distri
bution and transfers, is collected from the new income accounts that were de
scribed in chapter 3 and 4. An exception is the distribution in the agricultural 
sector between capital and land. This distribution is obtained by calculating 
the share of land in total agricultural capital as given in Parks,30 and then to 
use the capital distribution as a proxy for the distribution of the returns to 
these two factors. In the end, the SAM for 1910 in figure A.2.1 is obtained. 

29 Johansson (1967). 
30 Parks (1966). 
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Figure A.2.1. The estimated SAM for 1910. 
AGR-A IND-A SERV-A AGR-C IND-C SERV-C LAB-U LAB-R CAP LAND HHP ENT GOV S-l YTAX STA X TAR ROW 

AGR-A 977 
IND-A 2369,6 
SERV-A 2174 
AGR-C 0 531,4 0 545,9 5 24 
IND-C 98 758,7 331,7 1126,6 106,3 500 
SERV-C 69 151,2 310,6 1061,2 266 228 135 
LAB-U 558 488 
LAB-R 430 
CAP 258 345 1002 
LAND 100 
HHD 1046 430 1245 100 139 7 31 
ENT 332 19 -23 
GOV 28 31 145 89 60 -17 
S-l 141,3 117 63 18 
YTAX 104 41 
STAX 22 25,3 41,7 
TAR 11,8 48,2 
ROW 117,5 503,5 47 
Total 977 2369,6 2174 1106,3 2921,3 2221 1046 430 1605 100 2998 328 336 339,3 145 89 60 668 

Source: SHNA, Johansson (1967), and own estimates. 
Note: AGR = Agriculture, IND= Industry, SERV= Services. Suffix -A stands 
for activités, -C for commodities. For the factors, LAB-R= Rural labour, 
LAB-U= Urban labour, CAP = Capital, LAND = Land.For the institutions, 
HHD= Households, ENT= Enterprises, GOV= Government. For the other 
items, S-I = Savings-Investments, YTAX = Income tax on institutions, STAX 
= Indirect taxes, TAR = Tariffs on imports, ROW= Rest of the world. 

The method of treating final consumption as a residual in the commodi
ties account is justified by the obtained balance between savings and invest
ments, where domestic savings are less than investments, implying the pres
ence of foreign savings. This picture is consistent with the corresponding data 
in Krantz and Nilsson.31 Thus, the SAM seems to give a correct picture of the 
macroeconomic setting in 1910 and can therefore be used in the calibration of 
the CGE-model. 

Prices 
In the model, world market prices are taken as exogenously given. The 

domestic economy reacts to these prices according to the small country as
sumption, where domestic producers are price takers on the international 
markets. In addition to international prices, the exchange rate is a vital vari
able for the substitution between imports and domestic production and the 
allocation of domestic production on export and domestic markets. In the 

31 Krantz and Nilsson (1975), pl51. 
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model, there is a world market price, expressed in foreign currency, for each 
activity. 

As the price numeraire in the model is a CPI arbitrarily set to equal one, 
all exogenous price series are expressed relative to a historical CPI that is cal
culated with the weights used in the model. This historical CPI is calculated 
from the price indices in Krantz.32 All price series are expressed as index se
ries with 1910=100. 

The index for the exchange rate is a trade weighted index, collected from 
Lundberg.33 As Lundberg's index starts in 1914, it has been extended back to 
1910 using exchange rates and trade shares from the official statistics.34 The 
exchange rate index used here is the average of the export and import 
weighted exchange rates. 

The price index for agriculture published by Krantz35 is used as a proxy 
for the world price development in agriculture. 

For the industrial commodities, exports are assumed to consist mainly by 
metal, wood and paper products. The export prices are constructed by weight
ing the domestic price indices for these industrial branches from Ljungberg36  

by their share in exports. Import prices are assumed to equal export prices, as 
it would be hard to justify different import and export prices in a model as 
highly aggregated as this one. As the indices in Ljungberg and Krantz are ex
pressed in Swedish currency, the weighted price index is converted to foreign 
currency using the exchange rate index. 

As there is no link between world market prices for services and the for
eign trade of this commodity, there is no need for a world market price of 
shipping in the model. 

In table A.2.1, the price indices are shown, in the form they are used in 
the model. 

32 Krantz (2001). 
33 Lundberg ( 1994), pp211 -212. 
34 SCB (1972). 
35 Krantz (2001). 
36 Ljungberg (1988). 



Table A.2.1. The price indices used in the model, 1910=100. 

Year Exch.rate CPI 
PWE= 
AGR 

-PWM 
IND 

1910 100 100 100.0 100.0 
1911 100 100.8 98.0 99.0 
1912 100 102.5 105.6 96.8 
1913 100 104.3 108.0 96.2 
1914 98.0 103.8 102.2 98.9 
1915 96.8 114.5 122.4 108.3 
1916 88.8 135.2 140.1 134.2 
1917 80.5 166.8 147.8 176.3 
1918 80.0 241.2 167.7 150.4 
1919 92.1 291.6 139.6 104.3 
1920 89.0 310.4 122.9 148.0 
1921 83.4 253.0 110.3 119.5 
1922 80.6 197.2 110.8 115.6 
1923 77.9 180.6 110.9 133.9 
1924 73.9 176.8 121.8 131.8 
1925 77.5 178.9 124.4 123.9 
1926 78.5 170.0 116.1 129.6 
1927 85.0 167.5 107.2 111.8 
1928 85.0 168.3 114.4 110.9 
1929 85.0 165.5 110.4 111.7 
1930 85.0 162.3 98.6 110.5 

Source: See text. 
Note: CPI = the historical CPI, PWE = World price of exports, PWM = World 
price of imports. All price indices are based on prices in foreign currency 
relative to the CPI. 

Other data and parameters 
Index series for the other exogenous variables such as transfers between 

institutional sectors, government consumption, and income tax rates are col
lected directly from the new income accounts estimated in chapter 4. The data 
for the development of land supply is taken from Parks and the data for labour 
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supply is collected from Jungenfelt, modified with employment data from the 
SHNA according to the procedures outlined in chapter 4.37 Based on these 
employment figures and data on population growth from the official statis
tics,38 the natural growth of rural and urban labour in the model is estimated 
to equal 0.5% for the agricultural sector and 1.5% for the urban sector. The 
migration elasticity is assumed to equal 0.1. 

The revised data over employment in the three sectors are also used as 
estimates of the quantity of labour in the benchmark year. The average wage 
in each sector, calculated as the wage sum divided by the employment, is then 
used to calculate the exogenous wage distortion factor (WFDIST) for labour 
in the urban sector. Similarly, data on the capital stock in Parks is used as a 
quantity indicator for capital and used to calculate the average rate of return 
and the initial wage distortion factor for capital.39 

Technical change is treated in the model as growth in total factor produc
tivity (TFP). The growth rate of TFP for agriculture has been assumed to be a 
steady 1.5 percent per year. The TFP development in industry follows the es
timates in Lindmark and Vikström (2001), where TFP grows at a rate of 0.7 
percent per year between 1910 and 1920 and 3.5 percent per year after 1921. 
For the service sector, the rate of TFP growth has been assumed to be 0.5 per
cent per year over the whole period. 

Due to the high aggregation level of the sectors in the model, the alloca
tion of total investments on the three sectors is made according to actual his
torical investment shares. The shares are collected from investment volume 
values found in Johansson.40 

These data are then converted into index series with 1910 as the refer
ence year, and shown in table A.2.2, A.2.3, and A.2.4. 

37 Parks (1966), p279 and Jungenfelt (1966). 
38 SCB (1969). 
39 Parks (1966). 
40 Johansson (1967), pl37. 
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Table A.2.2. Indices for exogenous variables used in the model, 1910=100. 
Tax Gov to 
rates 

Year Lands Govcons Hhd Ent Hhd 
1910 100 100 100 100 100 
1911 100.3 105.6 101.6 96.5 102.6 
1912 100.7 101.0 100.9 95.5 103.1 
1913 101.1 103.9 100.2 74.9 438.8 
1914 101.7 106.3 107.6 74.1 278.8 
1915 102.2 119.6 132.3 148.5 430.7 
1916 102.7 142.0 110.1 89.0 775.0 
1917 103.3 144.3 165.8 149.2 1048 
1918 103.6 223.6 195.4 173.2 1457 
1919 103.9 203.3 184.8 126.0 1941 
1920 104.1 208.5 161.4 120.2 2389 
1921 104.2 205.9 238.4 176.2 2530 
1922 104.4 176.8 214.5 129.2 2543 
1923 104.5 161.4 178.0 101.0 2500 
1924 104.6 151.0 158.3 96.5 2557 
1925 104.7 150.3 156.0 100.6 2779 
1926 104.8 145.1 158.5 114.2 3007 
1927 104.9 140.2 158.2 133.5 3232 
1928 104.9 142.4 157.5 133.1 3417 
1929 105.0 144.1 159.4 116.2 3590 
1930 105.1 142.3 150.4 245.3 3759 

Source: See text. 
Note: Lands = Land supply, Govcons = Government consumption, Hhd = 
Households, Ent = Enterprises. Gov to hhd = transfers from government to 
households. 
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TableA.2.3. Indices for exogenous variables used in the model, 1910=100. 
ROW to inst Exogenous inv shares 

Year Hhd Ent Gov AGR-A IND-A SERV-A 
1910 100 100 100 0.131 0.314 0.555 
1911 98.1 100 117.6 0.102 0.287 0.611 
1912 100 104.3 117.6 0.086 0.256 0.658 
1913 102.2 108.7 123.5 0.088 0.312 0.599 
1914 80.8 108.7 129.4 0.156 0.303 0.540 
1915 59.3 108.7 123.5 0.118 0.315 0.568 
1916 91.7 100.0 111.8 0.128 0.348 0.524 
1917 77.9 87.0 100.0 0.084 0.379 0.536 
1918 58.3 78.3 100.0 0.050 0.462 0.487 
1919 53.8 69.6 111.8 0.147 0.365 0.488 
1920 12.5 60.9 100.0 0.116 0.388 0.496 
1921 15.4 52.2 82.4 0.110 0.312 0.578 
1922 35.9 8.7 85.0 0.107 0.249 0.644 
1923 47.4 -21.7 95.8 0.109 0.237 0.654 
1924 85.6 -34.8 90.9 0.111 0.235 0.654 
1925 91.3 -43-5 95.3 0.106 0.227 0.668 
1926 95.2 -52.2 98.1 0.115 0.247 0.637 
1927 96.2 -104.3 102.4 0.111 0.233 0.656 
1928 94.9 -130.4 101.9 0.106 0.252 0.641 
1929 100.3 -152.2 101.2 0.108 0.263 0.629 
1930 99.0 -152.2 97.0 0.093 0.263 0.644 

Source: See text. 
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Table A.2.4. Factor quantities in the base year 1910. 
Quantities 

Activity Labour Capital 
Agriculture 676 2064 
Industry 558 979 
Services 556 4418 

Source: See text. 
Note: Labour quantity in thousands, capital quantity in million SEK, current 
prices. 

The elasticity of substitution in the production function has been as
sumed to be 0.6, as estimated by Jungenfelt and used in the model by Karl
ström.41 The Engel elasticities needed for calculating the marginal propensi
ties to consume and the subsistence consumption in the LES consumption 
function are taken from Karlström and assumed to be the values in table 
A.2.5.42 In addition, for the estimation of the LES consumption function, the 
value of the Frisch elasticity is assumed to equal -2. This elasticity is equal to 
minus the ratio between total income and income less subsistence consump
tion. This value can be considered as a stylized fact for developing coun
tries.43 

Table A.2.5. Engel elasticities for the household LES consumption function. 
Commodity Engel elasticity 
Agriculture (AGR-C) 0.5 
Industry (IND-C) 1.4 
Services (SERV-C) 1.2 

Source: See text. 

Finally, values must be obtained for the elasticities of substitution and 
transformation in the aggregation functions for imports and exports. As these 
elasticities cannot be estimated due to data limitations, the values chosen must 
be based on qualitative considerations. For both functions, in the pre-war pe

41 Karlström (1985) and Jungenfelt (1966). 
42 Karlström (1985), ppl90. 
43 Karlström (1985), pl90, Taylor (1979), p219, Dervis, Melo, and Robinson, (1982), 

p483. 
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riod values of 1.3 for imports and 1.5 for exports have been chosen for both 
agriculture and industry. For the services sector, no import/export elasticities 
are needed as the imports/exports of this sector are assumed to be a fixed 
share of the imports/exports of the other sectors. 

During the years of blockade, 1917 and 1918, the values -1.2 for exports 
and 3 for imports have been chosen in order to reduce the amount of foreign 
trade enough to resemble the historical facts. After the war, the elasticities are 
returned to pre-war values. The parameters that are not explicitly discussed 
are calculated directly from the SAM, which for instance consist of share pa
rameters in the production function, tariff rates, and the institutions' share in 
incomes from different production factors. These calculations are not shown 
here. Furthermore, the parameters calculated from the SAM is kept constant 
in the base run, with the exception of the budget shares allocated to consump
tion of different commodities. 

The budget share for the consumption of agricultural products drops 
from 20% to slightly above 10% between 1910 and 1930.44 This is accounted 
for in the model by lowering the budget share for agricultural products in two 
steps; down to 15% in 1921 and down to 10% in 1926. The budget share for 
industrial commodities is increased accordingly. 

44 Johansson (1967), ppl28-129. 
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8. Summary 
One fundamental point of departure for this thesis was the importance of 

addressing all three basic economic research questions: what is produced, 
with what and for whom and including them in the discussion regarding long-
term macroeconomic performance. This has meant that the issue of the distri
bution of income must be integrated to a greater degree in the analysis of 
growth and structural change and not only seen as an outcome of the growth 
process. The debate on the standard of living is a prime example when the 
distribution of income is seen as merely the consequence of instead of an in
tegrated mechanism in the long-term process of economic change. 

Built upon this foundation, the objective of this thesis was twofold. To 
begin with, the objective included the extension of the empirical database of 
the Swedish historical national accounts (SHNA) with accounts for the proc
ess involving the horizontal distribution of income. These income accounts is 
a step towards the transformation of the current SHNA into a consistent sys
tem of national accounts. The major benefit derived from systemizing macro-
economic data in a consistent national accounting system was seen to be the 
greater possibility to conduct more reliable analyses. 

The second objective of this thesis consisted of devising preliminary 
analyses of macroeconomic development, using the extended database of the 
SHNA. An important aspect of the analytical objective involved the explora
tion of methods that had not widely been applied in Swedish economic his
torical research. Thus, great emphasis was placed on the methodology used in 
the analyses of macroeconomic development. Furthermore, the analyses per
formed in the thesis were intended to form the foundations for further re
search, both from the perspective of the results and the methods used. 

These two main objectives lent themselves to a logical disposition of the 
thesis. The first empirical part consisted of work with income accounts in the 
SHNA. This work resulted in the establishment of a set of income accounts 
concurring with the procedure recommended in the contemporary national 
accounting system. In the second part of the thesis, selected macroeconomic 
issues were examined using the extended SHNA database. In this analytical 
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portion, emphasis was placed equally on the application of new methods and 
the obtaining of results. 

Data included within the national accounting framework has long com
prised an important component of empirical economic and economic-
historical analyses. Within both Swedish and international economic-
historical research traditions, two are readily distinguished that rely heavily 
on the use of national accounting data. 

The first research tradition, which more or less can be seen as purely 
Swedish involves the structural analytical. It can be traced to the work in the 
1930s and 1940s of the Swedish economist Johan Åkerman, and was further 
developed by well-known economists such as Erik Dahmén and Ingvar Sven
nilson. In short, structural analysis provided a method for conducting eco
nomic analysis whereby different structural indicators were used to identify 
the "state" or structure of the economy. According to Åkerman's original 
formulation, this part of structural analysis, the causal analysis, was the pre
requisite for the economic models that were to be used for policy analysis. 
Causal analysis later became an important tool on its own for understanding 
the workings of the economy. 

During the 1970s, structural analysis became closely related to the de
velopment of the SHNA. In the works of Olle Krantz, Carl-Axel Nilsson and 
Lennart Schön, among others, indicators based on the SHNA became the 
principal indicators for long-term macroeconomic performance. These indica
tors include the investment and the export ratios, as well as other indicators on 
productivity and the composition of output. 

Based on the analysis of these indicators, an important result was 
achieved by the structural analytical research conducted by Krantz and Nils-
son, and which was further elaborated by Schön, namely the creation of a 
foundation for making a periodization of long-term economic development in 
Sweden. These scholars discovered that long-term development since the mid 
19th century could be divided into extended periods lasting approximately 40 
to 50 years. Each extended period could in turn be further subdivided into two 
sub periods: one which was characterised by structural transformation and one 
which was characterised by structural rationalisation. This periodization has 
had a large impact on Swedish economic-historical research and has been 
used as a framework, within which other academic issues are analysed. This 
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also means that the SHNA forms a vital component within the Swedish eco
nomic-historical research. 

Another important research tradition that is solidly based on data derived 
from the national accounts involves growth accounting. This is a tradition that 
is more prevalent in international than in Swedish economic-historical re
search. The objective of the growth accounting tradition involves the explora
tion and examination of the sources of economic growth as well as to measure 
the relative importance of these sources. In research based on growth account
ing, interest is focused on explaining changes during a period of time, as well 
as comparing and explaining differences existing between countries. In a way 
similar to the structural analysis tradition, the growth accounting approach has 
been used to identify distinct periods of historical growth performance. 

The growth accounting tradition is solidly based on economic theory, 
with roots in the growth theory based on the production function as formu
lated by Robert M. Solow in the 1950s. Solow used growth accounting to 
conduct pioneering research on the sources of growth. In what could be clas
sified as a classic growth accounting investigation, Solow divided total 
growth into two parts with one being dependent on the changes in the produc
tion factors of labour and capital, and the other, known as the "Solow resid
ual" or total factor productivity (TFP), not being able to be explained by 
changes in traditional production factors. The residual has usually been inter
preted as the impact of technical change, and it was in the earlier studies lar
ger than the part of growth explained by growth in labour or capital. 

The validity of the residual as a measurement of the impact of technical 
change has since then been questioned, and the original approach has become 
increasingly refined. By measuring factor inputs more accurately and taking 
quality changes into account, the size of the residual has been greatly reduced. 
The basic approach, however, is still used with a production function being 
used to measure the effects of different factors on growth. 

The standard neoclassical growth theory has frequently been criticised 
for its treatment of technical change. It is here seen as a purely exogenous fac
tor, independent of capital accumulation, for instance, or investments in R&D. 
An approach that attempts to alleviate this problem is the endogenous growth 
theory. In this theory it is assumed that growth also affects technical change 
instead of changes in technology being only seen as affecting growth. How
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ever, even if the neoclassical and the endogenous growth theory contradict 
one another in many respects, they can also be seen as complements. The 
neoclassical approach is useful when the rate and magnitude of technical 
change are measured, and the endogenous theory can prove to be the superior 
tool when the observed technical changes are to be explained. 

Another important analytical tool based on neoclassical economic theory 
and is something of an extension of growth accounting is the general equilib
rium approach. Using computable general equilibrium (CGE) models, it is 
possible to evaluate the growth process when complex interaction effects in 
the economy are taken into account. This property is especially important 
when significant changes in the workings of the economy, such as tariff intro
ductions, are evaluated. One major reason underlying the limited application 
of this approach in economic-historical research consists of the data-intensity 
of CGE-models. However, it is somewhat paradoxical that the CGE-approach 
has only rarely been used for analysing Swedish development, despite the 
availability of high quality data in the SHNA. In the CGE-approach, as well 
as in the other research traditions, data contained within the national account
ing framework proves essential for the analysis. 

The theoretical and empirical approaches outlined above justify the use 
of the historical national accounts as an empirical framework for macroeco-
nomic analyses. Likewise, the approaches and their results provided the theo
retical inspiration for the analytical chapters of the thesis, where the focus was 
on central issues, such as the existence of periods in economic development 
and the role of technical change in fluctuation of long-term growth rates. 

Considering the long history of historical national accounts in Swedish 
economic-historical research, the extension of the SHNA with income ac
counts is a natural step. Already in the 1930s, the first estimates of the long-
term development of national income were completed. These estimates en
compassed the years from 1861 to 1930 and included gross production values 
and value added for the economy as a whole, as well as a subdivision com
prised of seven sectors. This first version of SHNA formed the basis for the 
ensuing elaborations of the SHNA. The sector division of the latest SHNA is 
virtually the same as in the first version, for instance. 

The latest version of the SHNA has evolved from a project that started in 
the late 1970s. At that time, complete revisions of the earlier estimates were 
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accomplished and the time period was extended to encompass the years from 
1800 to 1980. A great effort was exerted as well to calculate new deflators of 
the Paasche type in order to obtain reliable constant price estimates of the 
Laspeyres type. This latest version of the SHNA provided the foundation for 
the empirical work contained in this thesis. 

By using production estimates from the SHNA and sources derived from 
the Swedish official statistics, it has been possible to estimate the full set of 
income accounts in concordance with the modern national accounting system 
(SNA-93) for the period of time 1905 to 1950. This has subsequently been 
linked to the contemporary national accounts beginning in 1950 that are pro
duced by Statistics Sweden (SCB). The income accounts describe the 
distribution of value added on functional and institutional sectors (households, 
corporations and the government), where the closing balance is the savings. 
For the period from 1870 to 1950, it has also been possible to revise 
Jungenfelt's estimates of the functional distribution of income. These 
revisions are intended to make the estimates consistent with the structure, 
definitions and methods used for the estimates of the production data derived 
from the SHNA. 

The first analytical chapter of the thesis dealt with the existence of dis
tinct periods within long-term Swedish development. This investigation was 
closely related to the results derived from the structural analysis tradition, but 
it was also inspired by international research rooted in the growth accounting 
tradition, which pointed out the existence of different growth regimes that 
were related to fundamental changes in the prevailing technology. The aim of 
this chapter was to examine the quantitative evidence for the presence of peri
ods or patterns in long-term growth and structural change. 

The investigation relied entirely on data found within the SHNA data
base. This data was then examined using a structural time series analysis, 
where a stochastic trend component was estimated and then used to examine 
the presence of long-term patterns. Growth was examined both as growth of 
GDP and growth of valued added within the industrial sector. The rate of 
structural change was measured using a special measure that had not previ
ously been applied in Swedish economic-historical research. The estimated 
measure of the rate of structural change was also analysed using a structural 
times series analysis. 
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When the results from the time series analysis were examined, it was 
possible to identify four distinct periods within the long-term development of 
growth and the rate of structural change. The first period, lasting from 1870 to 
around 1900, was a period of classical industrialisation. Growth rates and the 
rate of structural change increased, both on the level of the economy as a 
whole and within the industrial sector. The second period, lasting from 1900 
to 1920, could be characterised as a consolidating period, when both the 
growth rates and the rate of structural change declined. The third period, last
ing from 1920 to the mid 1960s, was a period of sustained growth. During this 
period the rate of structural change continuously declined, both in regard to 
the economy as a whole and within the industrial sector. Finally, the last pe
riod lasting from the mid 1960s to 1990 was a period marked by declining 
rates of growth and low rates of structural change. 

This pattern did not completely concur with the structural periodization, 
but it revealed instead many features found in international research. This im
pression was further strengthened by the addition of further data on invest
ments and the functional income distribution to the analysis, using the dichot
omy of equilibrium and disequilibrium growth. The stylized facts about the 
long-term growth pattern obtained in this chapter generate the hypotheses that 
formed the focus of the other two analytical chapters contained in the thesis. 

The focus in the second analytical chapter was on the sharp decline in 
trend growth from the mid 1960s that was combined with low rates of struc
tural change. Attention was directed upon the examination of if and how these 
facts were related to certain aspects of the Swedish institutional environment 
that existed during the post-war period. The point of departure for the investi
gation was the neoclassical approach, with investments being crucial for the 
growth performance. The rapid rate of growth during the post-war period was 
the result of high investment rates. This prompted the question about what 
made these levels possible. 

Another point of departure for this investigation consisted of an institu
tional approach, based on a dynamic game involving labour and capital. Both 
labour and capitalists could derive benefits from a subdued demand from la
bour for wage increases and from the promise of the capitalists to use the re
sulting higher profits for investments. In order to uphold this agreement, the 
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government must provide the appropriate institutional environment. In Swe
den, this institutional environment is usually denoted as the Swedish model. 

The hypothesis that was examined proposed that certain aspects of this 
institutional environment that were intended to encourage high levels of in
vestment ultimately led to the inefficient allocation of resources, which in turn 
contributed to lower the rates of growth and structural change. The primary 
mechanism through which these institutions worked consisted of altering the 
distribution of income away from households towards corporations and gov
ernment. This created a lock-in of funds in the corporations and a bias in the 
investment allocation. All in all, this should have had a negative effect on 
long-term economic performance. 

This hypothesis is supported by empirical evidence from the new income 
accounts in the SHNA. After the changes made in the corporate tax system 
during the late 1930s, the implementation of the extensive pension funds dur
ing the late 1950s, and the gradual increase in the use of the investment fund 
system beginning in the 1960s, it was possible to identify distinct changes in 
the sectoral distribution of income. The changes concerned primarily the 
share of profits that were distributed to households as well as the distribution 
of savings. Given an imperfect credit market and investment regulations on 
government controlled pension funds, these changes in the income distribu
tion would have affected long-term growth negatively. 

In the final analytical chapter, attention was focused upon the rapid in
crease in trend growth that can be identified around 1920 as well as upon the 
role of technical change in the growth performance. The method used in this 
chapter involves the implementation of a general equilibrium approach to 
evaluate the role of shifts in total factor productivity growth (TFP) in overall 
economic performance. General equilibrium approaches, employed by the 
formulation of computable general equilibrium models (CGE), are frequently 
used in contemporary economic research. In international economic-historical 
research, CGE-models have also been applied on macroeconomic issues, such 
as industrialization or income distribution. In Sweden, the CGE-approach is 
used infrequently, which is something of a paradox considering the availabil
ity in this country of above average quality and quantity of data. 

As the methodology of using CGE-models is not well-known within the 
context of Swedish economic-historical research, the purpose of this chapter 
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was mainly a methodological one. It intended to examine the ability of a sim
ple CGE-model to examine Swedish macroeconomic performance. Due to 
resource constraints, the model was built on easily accessible data derived 
from the broadened SHNA, which meant that the model was fairly aggre
gated. Nevertheless, it was still possible to get a good idea of the potential of 
the use of CGE-models in future economic-historical research. 

The model encompassed the period of time lasting from 1910 to 1930. It 
was based on three productive sectors: agriculture, industry and services, with 
each being treated as producing a single homogenous good. Three institu
tional sectors were present in the model; households, corporations and the 
government. The institutional sectors received factor incomes and used factor 
incomes, after transfers to other sectors for either consumption or savings. 
Three primary production factors were contained in the model: land, labour 
and capital. Labour was divided into rural and urban labour, thus creating two 
separate labour markets in the model. These two labour markets were con
nected by means of a migration mechanism based on wage differences. In 
general terms, the model was based on standard neoclassical assumptions that 
often are used in this framework. 

The results derived from the model encourage the future development 
and application of the CGE-approach for use in analysing Swedish macroeco
nomic performance. The model was able to trace the historical development 
of GDP, structural change and employment growth fairly accurately, which 
implies that the general methodology is applicable and that the underlying 
theoretical assumptions are able to reflect important mechanisms underlying 
macroeconomic performance. 

The calibrated model was then used to conduct a counterfactual analysis 
of the impact of TFP growth on growth performance. As been acknowledged, 
TFP growth within industry underwent a positive surge around 1920. The im
pact of this shift on growth can be estimated by assuming a pre-WWI TFP 
growth rate for the period following WWI, and subsequently running the 
model under the new conditions. When compared to the results from the 
original run, the results from the simulation provided an estimate of the im
pact of TFP on growth performance. The estimate, which must be judged as 
tentative, yielded that without an increased TFP growth, real GDP would have 
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been 7% lower in 1930 and real value added 13% lower in 1930 as compared 
to the historical outcome. 

Although the results from the CGE investigation are promising, still 
plenty of room still exists for the further enhancement of the model. A further 
disaggregated sector division would make possible the evaluation of more 
detailed aspects of the long-term process of growth, structural change and in
come distribution. 

Obviously, the scope of the analyses performed in this thesis is, of ne
cessity, severely limited. It is often the fact that an investigation raises more 
new questions than it answers. Nevertheless, the analyses performed demon
strate the possibilities of obtaining new results by using a consistent national 
accounts approach combined with state of the art analysis methods, wherein 
all aspects of the macro economy are taken into consideration. 

The results contained in this thesis also demonstrate that the possibility 
of employing the structural analysis tradition on research regarding macro-
economic development has by no means been exhausted. The use of new data, 
methods, and theoretical approaches makes possible the shedding of new light 
on long-term Swedish economic performance as well as long-term move
ments in central macro aggregates. 

Nonetheless, it can be said in closing that much work in regards to data 
as well as to the development of theoretical and methodological approaches 
yet remains to be done. As far as data is concerned, there exists a need for the 
creation of a consistent system on a level of aggregation lower than is possi
ble to achieve at the moment. A necessary step in this process consists of the 
creation of low-level input-output tables and social accounting matrices. 
Theoretically, the structural analysis can be enhanced by incorporating ele
ments from recent research into issues concerning long-term growth proc
esses. These elements could be obtained, for example, from the new growth 
theory, wherein technological change is treated as endogenous to the growth 
process. Finally, improvements in the analytical methods would fortify the 
foundation for conclusions concerning the economic development. The CGE-
approach in particular is worthy of further development. Despite the existence 
of consistent high quality data, this method has not yet been widely applied in 
Swedish economic-historical research. 

221 





References 

Statistics and other primary sources1 

Finansstatistiska utredningar: Aktiebolag och inländska banker, 1906-1908. 

Kommersiella meddelanden, 1920-1950. 

Kommerskollegium (1935), Företagsräkningen 1931, Stockholm. 

Kommerskollegium (1955), Företagsräkningen 1951, Stockholm. 

Meddelande från konjunkturinstitutet, Hushållens sparande 1958, Serie B:33, Stockholm 

1958. 

Riksbankens årsbok, 1930-1950. 

Riksräkenskapsverkets årsbok, 1920-1953. 

SCB (1969), Historical Statistics of Sweden: 1. Population 1720-1967, Stockholm. 

SCB (1972), Historical Statistics of Sweden: 3. Foreign Trade 1732-1970, Stockholm. 

SCB (1979), Mis 1979:11, Det svenska nationalräkenskaps systemet, SCB, Stockholm. 

Socialstyrelsen (1952), Bostäder och hushåll, Stockholm. 

Socialiseringsnämnden (1929), Svenska aktiebolags balansräkningar: Åren 1911-1925, 

Stockholm 

SOS Enskilda försäkringsanstalter, 1912-1950 

SOS Kooperativ verksamhet i Sverige, 1908-1950. 

SOS Kommunernas finanser, 1920-1950. 

SOS Postverket, 1923-1950. 

SOS Sparbankerna, 1911-1950. 

SOS Skattetaxeringarna, 1922-1950. 

SOU (1958), Promemoria medförslag om fondförvaltning m.m. i samband med utbyggd 

pensionering, SOU 1958:4, Stockholm. 

SOU (1977), Beskattning av företag: Slutbetänkande av företagsskatteberedningen, SOU 

1977:86, Stockholm. 

SOU (1989), Reformerad företagsbeskattning, SOU 1989:34, Stockholm. 

Statistisk årsbok, 1914-1953. 

223 



Statistiska meddelanden, SM NI970:21, Nationalräkenskaper 1950-1968. 

Statistiska meddelanden, SM NI975:98, Nationalräkenskaper 1950-1974. 

Statistiska meddelanden, SM N 1975:98, Appendix 4, Produktion och faktorinsats 1950-

1974. 

Statistiska meddelanden, SM N, 1981:2.5, Appendix 4, Produktion och faktorinsats 1963-

1980. 

Statistiska meddelanden, SM N, 1982:2.5, Nationalräkenskaper 1970-1981. 

Statistiska meddelanden, NI 0SM8801, Produktion och faktorinsats 1970, 1975-1987. 

Statistiska meddelanden, NIO SM9201, Nationalräkenskaper 1980-1991. 

Statistiska meddelanden, NI 0SM9401, Produktion och sysselsättning - Detaljerade tabel

ler 1980-1993. 

Statistiska meddelanden, SM Ser E, Uppgifter om bankerna, 1912-1950. 

T axeringsundersökningarna 1913,1917,1920. 

Literature 
Abilgren, K. (1992), Konstruktion af en input-output tabel for Danmark 1934, Arbejdsno-

tat nr 36,Danmarks Statistik, Copenhagen. 

Abramowitz, M. (1956), Resource and Output Trends in the United States Since 1870, 

American Economic Review, no 46, pp5-23. 

Abramowitz, M. (1993), The Search for the Sources of Growth: Areas of ignorance, Old 

and New, The Journal of Economic History, vol 53, no 2, pp217-243. 

Adelman, I, and Robinson, S. (1978), Income Distribution Policies in Developing Coun

tries, Stanford: Stanford University Press. 

van Ark, B. (1996), Sectoral Growth Accounting and Structural Change in Post-War 

Europe, in van Ark, B. and Crafts, N. F. R. (eds), Quantitative Aspects of Post-war 

European Growth, CEPR: Cambridge. 

van Ark, B, and Crafts, N. F. R. (1996), Catch-up, Convergence and the Sources of post

war European Growth: Introduction and Overview, in van Ark, B. and Crafts, N. F. R. 

(eds), Quantitative Aspects of Post-war European Growth, CEPR: Cambridge. 

Armington, P. (1969), A Theory of Demandfor Products Distinguished by Place of Pro

duction, IMF Staff Papers, vol 16, ppl59-178. 

1 SOS is the official statistical series published by Statistics Sweden. SOU is the series 

224 



Arrow, K. J. (1962), The Economic Implications of Learning by doing, Review of Eco

nomic Studies, no 29, pp 155-173. 

Bagge, G. et al. (1935), Wages in Sweden, parti, Stockholm. 

Barro, R. J. (1991), Economic Growth in a Cross-Section of Countries, Quarterly Journal 

of Economics, May, pp407-443. 

Ben-David, D. and Papell, D. H. (1998), Slowdowns and Meltdowns: Postwar Growth 

Evidence from 74 countries, Review of Economics and Statistics, no 80, pp561-571. 

Bentzel, R. (1952), Inkomstfördelningen i Sverige, Stockholm. 

Bentzel, R. (1957), Den privata konsumtionen i Sverige 1931-1965, Stockholm. 

Bentzel, R. (1991), Produktivitetsutvecklingen under 1970- och 80-talen, in Hjalmarsson, 

L. (ed), Kapitalbildning, kapitalutnyttjande och produktivitet, Expert Report no 3 to the 

Government Commission on Productivity, Stockholm: Allmänna förlaget. 

Berck, P, Goland E, Smith, B, Barnhart, J, and Dabalen, A. (1996), Dynamic Revenue 

Analysis for California, Financial and Economic Research, Department of Finance, 

1996. 

Bergman, L. and Hansson, B. (1992), Vad säger måtten på produktivitetsutvecklingen?, in 

Bergman, L. (ed) (1992), Produktivitet och ekonomisk tillväxt, Ekonomiska rådets års

bok 1991, Stockholm: Konjunkturinstitutet. 

Bergström, V. (1992), Aspects of the Swedish Model and its Breakdown, Stockholm. 

Blomqvist, H. C. (1989), Strukturomvandling och internationell konkurrenskraft, Forsk

ningsrapport 21, Svenska handelshögskolan, Helsingfors. 

Broadberry, S. N, and Wagner, K. (1996), Human Capital and Productivity in Manufactur

ing During the Twentieth Century: Britain, Germany and the United States, in van Ark, 

B, and Crafts, N. F. R. (eds), Quantitative Aspects of Post-war European Growth, 

CEPR: Cambridge. 

Brooke, A, Kendrick, D, and Meeraus, A. (1992), GAMS, User's Guide, Release 2.25, 

Danvers, Massachussets. 

Böhringer, C, and Rutherford, T. F. (1996), Carbon Taxes with Exemptions in an Open 

Economy: A General Equilibrium Analysis of the German Tax Initiative, Journal of 

Environmental Economics and Management, pp 189-203. 

Chenery, H., Robinson, S, and Syrquin, M. (1986), Industrialization and Growth. A Com

parative Study, Oxford: World Bank. 

in which special governmental investigations are published. 

225 



Christensen, J. P. (ed) (1998), Nordiske historiske nasjonalregnskaber - Workshop 3, Kö

penhamn. 

Crafts, N. F. R., Leybourne, S. J , and Mills T. C. (1989), Trend and Cycles in British in

dustrial production 1700-1913, Journal of Royal Statistical Society, Series A, 152, 

pp43-60. 

Crafts, N. F. R., Leybourne, S. J, and Mills T. C. (1990), Measurement of Trend Growth in 

European Industrial Output before 1914: Methodological Issues and new Estimates, Ex

plorations in Economic History, 31, pp442-467. 

Dahmén, E. (1950), Svensk industriell företagarverksamhet - Kausalanalys av den indust

riella utvecklingen 1919-1939, Lund. 

Dahmén, E. (1988), 'Development blocks' in Industrial Economics, Scandinavian Eco

nomic History Review, 36, pp3-14. 

Darity, W. A. (1982), A General Equilibrium Model of the Eighteenth-Century Atlantic 

Slave Trade: A Least-Likely Test for the Caribbean School, in Uselding, P. (ed), Re

search in Economic History, vol 7, Greenwich: JAI Press. 

Denison, E. F. (1962), Sources of Economic Growth in the U.S. and the Alternatives before 

Us, New York: Committee for Economic Development. 

Denison, E. F. (1965), Measuring the Contributions of Education (and the Residual) to 

Economic Growth, in OECD, The Residual Factor in Economic Growth, Paris, ppl3-

55. 

Denison, E. F. (1967), Why Growth Rates Differ, Washington, DC: Brookings. 

Dervis, K, De Melo, J, and Robinson, S. (1982), General Equilibrium Models for Develop

ment Policy, World Bank: Washington. 

Eichengreen, B. (1996), Institutions and Economic Growth: Europe after World War II, in 

Crafts, N. and Tomolo, G. (ed), Economic Growth in Europe Since 1945, Cambridge. 

Eichengreen, B. (2000), Institutions and Economic Growth in Postwar Europe: Evidence 

and Conjectures, in Ark, van Bart, Kuipers, S. K. and Kuper, G. H., Productivity, Tech

nology and Economic Growth, Boston, Dordrecht and London. 

Eloranta, J. (ed) (1997), Nordiska historiska nationalräkenskaper - Workshop 2 i Järven-

pää 20-22 september 1996, Jyveskylä. 

Feinstein, C. H. (1972), National Income, Expenditure and Output of the United Kingdom 

1855-1965, Cambridge. 

226 



Feinstein, C. H. (1998), Pessimism Perpetuated: Real Wages and the Standard of Living in 

Britain during and after the Industrial Revolution, Journal of Economic History, vol 58, 

no 3, pp625-658. 

Fogel, R. W. (1964), Railroads and American Economic Growth, Baltimore. 

Freeman, R.B., Swedenborg, B. and Topel, R. (1995), NBER-rapporten. Välfärdsstat i 

omvandling. Stockholm: SNS-förlag. 

Gerschenkron, A. (1962), Economic Backwardness in Historical Perspective, Cambridge. 

Gordon, R. J. (2000), Interpreting the "One Big Wave" in U.S. Long-term Productivity 

Growth, in Ark, van Bart, Kuipers, S. K. and Kuper, G. H., Productivity, Technology 

and Economic Growth, Boston, Dordrecht and London. 

Griliches, Z.(1973), Research Expenditures and Growth Accounting, in Williams, B. R. 

(ed), Science and Technology in Economic Growth, London: Macmillan. 

Griliches, Z. (1990), Patent Statistics as Economic Indicators: A Survey, Journal of Eco

nomic Literature, vol 28, no 4, pp 1661-1707. 

Griliches, Z. (1995), R&D and Productivity: Econometric Results and Measurement Is

sues, in Stoneman, P. (ed), Economics of Innovation and Technological Change, Ox

ford: Basil Blackwell. 

Grout, P. A. (1984), Investment and Wages in the Absence of Binding Contracts: a Nash 

Bargaining Approach, Econometrica, 52, pp449-460. 

Harberger, A. C. (1998), A Vision of the Growth Process, The American Economic Re

view, vol 88, no 1, 1998, ppl-32. 

Harley, C. K, and Crafts N. F. R. (2000), Simulating the Two Views of the British Indus

trial Revolution, Journal of Economic History, vol 60, no 3, pp819-841. 

Harrison, G. W, Rutherford, T. F, and Wooton, I. (1989), The Economic Impact of the 

European Community, The American Economic Review (Papers and Proceedings), vol 

79, pp288-294. 

Harrison, G. W, Rutherford, T. F, and Tarr, D. (1997), Quantifying the Uruguay Round, 

Economic Journal, no 107, ppl405-1430. 

Harrison, G. W, and Kriström, B. (1998), Carbon Emissions and the Economic Costs of 

Transport Policy in Sweden, in Roson, R, and Small, K. A. (eds), Environment and 

Transport in Economic Modelling, Amsterdam: Kluwer Academic Press. 

Harvey, A. C. (1989), Forecasting, Structural Time Series Models and the Kaiman Filter. 

Cambridge. 

227 



Harvey, A. C. (2000), Trend Analysis, working paper, Faculty of Economics and Politics, 

University of Cambridge. 

Harvey, A. C, and Jaeger, A. (1993), Detrending, Stylized Facts and the Business Cycle, 

Journal of Applied Econometrics, vol 8, 1993, pp231-247. 

Harvey, A. C, and Nyblom, J. (1999), Testing against Smooth Stochastic Trends, working 

paper, University of Cambridge. 

Harvey, A. C, and Bernstein, J. (2000), Measurement and Testing of Inequality from Time 

Series of Deciles with an Application to U.S. Wages, working paper, University of 

Cambridge. 

Hatton, T. J, O'Rourke, K. and Williamson, J. G. (1994), Mass Migration, Commodity 

Market Integration, and Real Wage Convergence: The Late Nineteenth Century Atlantic 

Economy, in Hatton, T. J. and Williamson, J. G. (ed), International Migration and 

World Development, Routledge. 

Henrekson, M, Jonung, L, and Stymne, J. (1996), Economic Growth and the Swedish 

Model, in Crafts, N. and Toniolo, G. (ed) (1996), Economic Growth in Europe Since 

1945, Cambridge. 

Hjalmarsson, L. (1973), Optimal Structural Change and Related Concepts, Swedish Jour-

nal of Economics, vol 75, no 2, pp 176-192. 

Honningdal-Grytten, O. (ed) (1999), Nordiska historiska nasjonalregnskaber - Workshop 

4, Bergen. 

Höglund, B, and Werin, L. (1964), The Production System of the Swedish Economy. An 

Input-Output Study, Stockholm: Industriens Utredningsinstitut. 

Höök, E. (1962), Den offentliga sektorns expansion, Uppsala. 

James, J. A. (1978), The Welfare Effects of the Antebellum Tariff: A General Equilibrium 

Analysis, Explorations in Economic History, 15, pp231-256. 

James, J. A. (1981), The Optimal Tariff in the Antebellum United States, American Eco

nomic Review, no 71, pp726-734. 

James, J. A. (1984), The Use of General Equilibrium Analysis in Economic History, Ex

plorations in Economic History, vol 21, pp231-253. 

Johansen, L. (1974), A Multi-Sectoral Study of Economic Growth, Amsterdam: North-

Holland 

Johansson, B, and Strömquist, U. (1980), Vinster och sysselsättning i svensk industri - En 

strukturanalys av Sveriges industri 1969-77. SIND Rapport 1980:2. 

228 



Johansson, Ö. (1967), The Gross Domestic Product of Sweden, and its Composition 1861-

1955, Stockholm: Almqvist & Wikseil. 

Jones, R. W. (1965), The Structure of Simple General Equilibrium Models, Journal of Po

litical Economy, vol 73, pp557-572. 

Jorgensen, D. W, Gollop, F.M, and Fraumeni, B. M. (1987), Productivity and U.S. Eco

nomic Growth, Cambridge. 

Jungenfelt, K. G. (1959) , Lönernas andel av nationalinkomsten - En studie över vissa 

sidor av inkomstfördelningens utveckling i Sverige, mimeo, Uppsala. 

Jungenfelt, K. G. (1966), Lö neandelen och den ekonomiska utvecklingen, Stockholm. 

Kahn, C. (1981), The Use of Complicated Models as Explanations: A Reexamination of 

Williamson 's Late 19th Century America, unpublished manuscript. 

Karlström, U. (1985), Economic Growth and Migration During the Industrialization of 

Sweden-A General Equilibrium Approach, diss, Stockholm School of Economics: 

Stockholm. 

King, B. B. (1981), What is a SAM? A Laymans 's Guide to Social Accounting Matrices, 

World Bank working paper no 463, Washington. 

Kleinknecht, A. (1987), Measuring R&D in Small Firms: How Much Are We Missing?, 

Journal of Industrial Economics, v37, no 2, pp253-256.. 

Koopman S.J., Harvey, A.C., Doornik, J.A. and Shephard, N. (2000). Stamp: Structural 

Time Series Analyser, Modeller and Predictor, London. 

Korpi, W. (1992). Halkar Sverige efter? Stockholm: Carlssons förlag. 

Korpi, W. (1996), Eurosclerosis and the Sclerosis of Objectivity: On the Role of Values 

among Economic Policy Experts, Economic Journal, vol 106, no 439, pp 1727-1746. 

Krantz, O. (1986), Transporter och kommunikationer 1800-1980, Lund. 

Krantz, O. (1987a), Husligt arbete 1800-1980, Lund. 

Krantz, O. (1987b), Offentlig verksamhet 1800-1980, Lund. 

Krantz, O. (1987c), Utrikeshandel, ekonomisk tillväxt och strukturförändring efter 1850, 

Malmö: Liber. 

Krantz, O. (1991), Privata tjänster 1800-1980, Lund. 

Krantz, O. (1993), Vad är det för kris egentligen, Ekonomisk Debatt, no 6. 

Krantz, O. (1994a), Swedish Historical National Accounts: The State of the Arts, in 

Krantz, O. (ed), Nordiska historiska nationalräkenskaper, Occasional Papers in Eco

nomic History, no 1, Umeå. 

229 



Krantz, O. (ed) (1994b), Nordiska historiska nationalräkenskaper, Occasional Papers in 

Economic History, no 1, Umeå. 

Krantz, O. (2000), Svensk ekonomisk tillväxt under 1900-talet - en problematisk historia, 

Ekonomisk debatt, no 1, pp7-15. 

Krantz, O. (2001), Swedish Historical National Accounts 1800-1998 - Aggregated Output 

Series, mimeo, Dept. of economic history, Umeå University. 

Krantz, O, and Nilsson, C-A. (1975), Swedish National Product 1861-1970 - New Aspects 

on Methods and Measurement, Lund. 

Krantz, O, and Schön, L. (1983), Den svenska krisen i långsiktigt perspektiv, Ekonomisk 

debatt, nr 3. 

Kuznets, S. (1955), Economic Growth and Income Inequality, American economic review, 

vol 45, ppl-28. 

Kuznets, S. (1971), Economic Growth of Nations. Total Output and Production Structure, 

Cambridge. 

Lancaster, K. (1973), The Dynamic Efficiency of Capitalism, Journal of Political Econ

omy, 81, pp 1092-1110. 

Leontief, W. (1936), Quantitative Input-Output Relations in the Economic System of the 

United States, Review of Economics and Statistics, vol 18, no 3, pp 105-125. 

Leontief, W. (1941), The Structure of the American Economy, New York. 

Lewin, L. (1967), Planhushållningsdebatten, Stockholm. 

Levine, R, and Renelt, D. (1992), A Sensitivity Analysis of Cross-Country Growth Regres

sions, American Economic Review, vol 82, no 4, pp942-963. 

Lindahl, E, Dahlgren, E, and Kock, K. (1937), National Income of Sweden, /-//, Stockholm 

1937. 

Lindbeck, A. (1970), Svensk ekonomisk politik, Stockholm. 

Lindmark, M. (1998), Towards Environmental Historical National Accounts for Sweden, 

diss, Dept of Economic History, Umeå University. 

Lindmark, M, and Vikström, P. (1999), Den deflaterade kvotens dilemma, in Honningdal-

Grytten, O. (1999), Nordiske historiske nasjonalregnskaper, Bergen. 

Lindmark, M, and Vikström, P. (2000), New Perspective on Structural Change in Swedish 

Economic History, working paper, Dept. of Economic History, Umeå University. 

Lindmark, M and Vikström, P (eds) (2001a), Nordiska Historiska Nationalräkenskaper -

Nordic Historical National Accounts - Artikelsamling från workshop V, Umeå. 

230 



Lindmark, M, and Vikström, P. (2001b), Growth, Structural Change and Multifactor Pro

ductivity in the Swedish Industry 1870-1990, Paper presented at the Swedish Economic-

Historical meeting, Gothenburg, October. 

Lindmark, M, and Vikström, P. (2002a), The Determinants of Structural Change: Trans

formation Pressure and Structural Change in Swedish Manufacturing Industry, 1870-

1993, European Review of Economic History, Vol 6, No 1, pp87-l 10. 

Lindmark, M, and Vikström, P. (2002b), Growth and Structural Change in Sweden and 

Finland 1870-1990 - A Story of Convergence, working paper, Dept. of Economic His

tory, Umeå University. 

Ljungberg, J. (1988), Deflatorer för industriproduktionen 1888-1955, Studentlitteratur, 

Lund. 

Lucas, R. E. (1988), On the Mechanics of Economic Development, Journal of Monetary 

Economics, vol 22, no 1, pp3-42. 

Lundberg, E. (1994), Ekonomiska kriser förr och nu, SNS, Stockholm. 

Lundh, C. (1983), Levnadsstandarden - indikatorer och mått: Engelsk och svensk debatt 

om lönarbetarnas villkor 1750-1850, Lund 1983. 

Lundvall, B. A. (1992), National Systems of Innovation: An Analytical Framework, Lon

don: Pinter. 

Löfgren, H, Harris, R. L. and Robinson, S. (2001), A Standard Computable General Equi

librium (CGE) Model in GAMS, TMD Discussion paper no. 75, International Food Pol

icy Research Institute, Washington. 

Maddison, A. (1987), Growth and Slowdown in Advanced Capitalist Economies, Journal 

of Economic Literature, no 25, pp649-698. 

Maddison, A. (1991), Dynamic forces in Capitalist Development, Oxford. 

Maddison, A. (1995), Monitoring the World Economy 1820-1992, Paris: OECD. 

Maddison, A. (1996), Macroeconomic Accounts for European Countries, in Crafts, N. and 

Toniolo, G. (eds), Economic Growth in Europe Since 1945, Cambridge. 

Mankiw, N. G, Romer, D, and Weill D. N. (1992), A Contribution to the Empirics of Eco

nomic Growth, Quarterly Journal of Economics, vol 107, no 2, pp407-437. 

Meidner, R. (1954), Svensk arbetsmarknad vid full sysselsättning, Stockholm: Konjunktur

institutet. 

Miller, R. E. (1985), Input-Output Analysis: Foundations and Extensions, Englewood 

Cliffs. 

231 



Moore, J. H. (1978), A Measure of Structural Change in Output, Review of Income and 

Wealth, vol 24, no 1, pp 105-118. 

Myhrman, J. (1994). Hur Sverige blev rikt. Stockholm: SNS-förlag. 

Nelson, C. R, and Kang, H. (1981), Spurious Periodicity in Inappropriately Detrended Se

ries, Econometrica, vol 49, pp741-751. 

Nelson, C. R, and Kang, H. (1984), Pitfalls in the Use of Time as an Explanatory Variable, 

Journal of Business and Economic Statistics, no 2, pp73-82. 

O'Rourke, K. (1991), Did the Great Irish Famine Matter?, Journal of Economic History, 

vol 51, ppl-22. 

O'Rourke K. (1994), The Repeal of the Corn Laws and Irish Immigration, Explorations in 

Economic History, vol 31, pp 120-138. 

O'Rourke, K, and Williamson, J. G. (1995), Open Economy Forces and Late 19th Century 

Scandinavian Catch-up, NBER Working Paper 5112, NBER: Cambridge. 

O'Rourke, K, and Williamson, J. G. (1999), Globalization and History: The Evolution of a 

Nineteenth-century Atlantic Economy, Cambridge and London. 

Olson, M. (1982), The Rise and Decline of Nations, New Haven: Yale. 

Olson, M. (1990), How Bright Are the Northern Lights? : Some Questions About Sweden, 

Lund. 

Olson, M. (1996), The Varieties of Eurosclerosis: The Rise and Decline of Nations Since 

1982, in Crafts, N. and Toniolo, G. (eds), Economic Growth in Europe Since 1945, 

Cambridge. 

Parks, R. W. (1966), An Econometric Model of Swedish Economic Growth, unpubl diss, 

University of California, Berkeley. 

Pettersson, L. (1987), Byggnads- och anläggningsverksamhet 1800-1980, Lund. 

van der Ploeg, F. (1987), Trade Unions, Investments and Employment: a Non-Cooperative 

Approach, European Economic Review, 31, pp 1465-1492. 

Pontusson, J. (1984), Public Pension Funds and the Politics of Capital Formation in Swe

den,, Göteborg. 

Pontusson, J. (1992), The Limits of Social Democracy - Investment Politics in Sweden, 

Ithaca and London: Cornell University. 

Pritchett, L. (1997), Divergence: Big Time, Journal of Economic Perspectives, vol 11, is

sue 3, pp3-17. 

232 



Pålsson-Syll, L. (1997), Den strukturanalytiska traditionen - En studie i ekonomisk teori-

och metodutveckling i Sverige, Lund. 

Rehn, G. (1957), Lönepolitik och löneutveckling under den fulla sysselsättningen, Stock

holm. 

Roman, Z. (1969), A Note on Measuring Structural Changes, Review of Income and 

Wealth, voll5, pp265-268. 

Romer, P. (1986), Increasing Returns and Long-Run Growth, Journal of Political Econ

omy, vol 94, no 5, ppl002-1037. 

Romer, P. (1994), The Origins of Endogenous Growth, Journal of Economic Perspectives, 

vol 8, no 1, pp3-22. 

Rostow, W. W. (1960), The Stages of Economic Growth, Cambridge. 

Schumpeter, J. (1939), Business Cycles, New York. 

Schumpeter, J. (1942), Capitalism, Socialism and Democracy, New York. 

Schön, L. (1988), Industri och hantverk 1800-1980, Lund. 

Schön, L. (1989), Svensk statsskuldspolitik genom 200 år, in Dahmén, E. (ed), Upplåning 

och utveckling. Riksgäldskontoret 1789-1989, Stockholm. 

Schön, L. (1990), Elektricitetens betydelse för svensk industriell utveckling, Stockholm. 

Schön L. (1993a), Omvandling och internationellt beroende, in Äventyret Sverige - en eko

nomisk och social historia, Stockholm. 

Schön, L. (1993b) , 40-årskriser, 20-årskriser och dagens ekonomiska politik, Ekonomisk 

debatt, no 1. 

Schön, L. (1994), Omvandling och obalans. Mönster i svensk ekonomisk utveckling, App-

pendix 3 to Långtidsutredningen 1994, SOU 1995:4, Stockholm. 

Schön, L. (1995), Jordbruk med binäringar 1800-1980, Lund 1995. 

Schön, L. (1997), Internal and External Factors in Swedish Industrialization, Scandinavian 

Economic History Review, nr 3, pp209-223. 

Schön, L. (2000a), En modern svensk ekonomisk historia - Tillväxt och omvandling under 

två sekel, Stockholm. 

Schön, L. (2000b), Electricity, Technological Change and Productivity in Swedish Indus

try, 1890-1990, European Review of Economic History, no 4, ppl75-194. 

Shoven, J. B, and Whalley, J. (1972), A General Equilibrium Calculation of the Effects of 

Differential Taxation of Income from Capital in the U.S., Journal of Public Economics, 

vol l,pp281-321. 

233 



Shoven, J. B, and Whalley, J. (1984), Applied General Equilibrium Models of Taxation 

and International Trade: An Introduction and Survey, Journal of Economic Literature, 

vol 22, ppl007-1051. 

Smits, J. P ., de Jong, H, and van Ark, B. (1999), Three Phases of Dutch Economic Growth 

and Technological Change, 1815-1997, Research Memorandum GD-42, Groningen 

Growth and Development Centre, Groningen. 

Solow, R. M. (1956), A Contribution to the Theory of Economic Growth, Quarterly Jour

nal of Economics, vol 70, no 1, pp56-94. 

Solow, R. M. (1957), Technical Change and the Aggregate Production Function, Review of 

Economics and Statistics, vol 39, no 3, pp313-330. 

Stiroh, K. J. (2001), What Drives Productivity Growth, working paper, FRBNY Economic 

Policy Review. 

Svennilson, I. (1935), Wages, Cost of Living and National Income in Sweden 1860-1930, 

Stockholm. 

Svennilson, I. (1942), Till frågan om det industriella framåtskridandet i Sverige, Stock

holm. 

Svennilson, I. (1954), Stagnation and Growth in the European Economy, Geneva. 

Söby, T. (1999), Nye Nationairegnskabsberegninger for Danmark 1934 og 1938, unpub

lished thesis, Copenhagen University. 

Taylor, L. (1979), Macro Models for Developing Countries, New York. 

Thissen, M. (2000), Builidng Financial CGE Models: Data, Parameters, and the Role of 

Expectations - A Financial CGE Model for Egypt, diss, Groningen. 

Thomas, M. (1983), Rearmament and Economic Recovery in the Late 1930's, Economic 

History Review, vol 36, no 4, pp552-579. 

Thomas, M. (1987), General Equilibrium Models and Research in Economic History, in 

Field, A. J. (ed), The Future of Economic History, Boston. 

Timmer, M. P, and Szirmai A. (1999), Comparative Productivity Performance in Manufac

turing in South and East Asia, 1960-93, Oxford Development Studies, vol 27, no 1, 

pp57-79. 

UN, OECD et al. (1993), System of National Accounts (SNA-93), London, Paris, New 

York. 

Watson, M. W. (1986), Detrending Methods with Stochastic Trends, Journal of monetary 

economics, vol 18, pp49-75. 

234 



Vaughn Nestor, D, and Pasurka, C. (1995), A CGE Model of Pollution Abatement proc

esses for Assessing the Economic Effects of Environmental Policy, Economic Model

ling,, vol 12, no 1, pp53-59. 

Verspagen, B. (1996), Technology Indicators and Economic Growth in the European Area: 

Some Empirical Evidence, in van Ark, B, and Crafts, N. F. R. (eds) (1996), Quantitative 

Aspects of Post-war European Growth, CEPR: Cambridge. 

Whalley, J. (1975), How Reliable is Partial Equilibrium Analysis?, Review of Economics 

and Statistics, vol 57, pp299-310. 

Whalley, J. (1984), Trade Liberalization among Major World Trading Areas: A General 

Equilibrium Approach, Cambridge. 

Vikström, P. (1998), Inkomstfördelning, sparande och historiska nationalräkenskaper, in 

Christensen, J. P. (ed), Nordiske historiske nasjonalregnskaber - Workshop 3, Köpen

hamn. 

Vikström, P. (1999), Income Distribution in the Historical National Accounts - Aspects of 

Methodology and Estimation, in SCB, Official Statistics in a Changing World, Stock

holm. 

Vikström, P. (2000), Income Distribution in the Historical National Accounts - A Struc

tural Analysis of the Functional Income Distribution in Sweden 1870-1990, lic.thesis, 

Umeå University. 

Vikström, P. (2001a), A C omparison of Swedish and Dutch Economic Growth 1815-1993, 

unpublished discussion paper. 

Vikström, P. (2001b), Long-term Patterns in Swedish Growth and Structural Change 

1870-1990, Research Memorandum GD-48, Groningen Growth and Development Cen

tre, Groningen University. 

Williamson, J. G. (1974), Late Nineteenth-Century American Development - A General 

Equilibrium History, Cambridge University Press: London & New York. 

Williamson, J. G. (1985), Did British Capitalism Breed Inequality?, Boston. 

Williamson, J. G, and Kelley, A. C. (1974), Lessons From Japanese Development - An 

Analytical Economic History, University of Chicago Press: Chicago & London. 

Williamson, J. G, and Lindert P. H. (1980), American Inequality: A Macroeconomic His

tory, New York. 

van Zanden, J. L. (2000), Surveying Two Centuries of Dutch Growth, 1807-1995: 

(Dis)equilibrium Growth Regimes in International Perspective, in Ark, van Bart, Kui-

235 



pers, S. K. and Kuper, G. H. (2000), Productivity, Technology and Economic Growth, 

Boston, Dordrecht and London. 

Åberg, Y. (1969), Produktion och produktivitet i Sverige, Stockholm. 

Åkerman, J. (1928), Om det ekonomiska livets rytmik, Stockholm. 

Åkerman, J. (1939), Ekonomisk teori /, Lund. 

Åkerman, J. (1944), Ekonomisk teori //, Lund. 

Åkerman, J. (1955), Instrumental doktrinhistoria, Ekonomisk tidskrift, vol 57, pp79-100. 

236 



Tables 
Table la - II. 1.1 Generation of income account, main sectors 1870-1990, cur
rent prices, MSEK. 
Table lb - II. 1.1 Generation of income account, industry branches 1870-
1990, current prices, MSEK. 
Table 2a - Income accounts for the corporate sector, 1905-1970, current 
prices, MSEK. 
Table 2b - Income accounts for the public sector, 1905-1970, current prices, 
MSEK. 
Table 2c - Income accounts for the household sector, 1905-1970, current 
prices, MSEK. 
Table 3 - Composition of social benefits for the household sector, 1905-1950, 
current prices, MSEK. 
Abbreviations in the tables: 

Sector Branch 
S.I Agriculture with ancil-

laries 
B1 Mining and metal indus

tries 
S.II Industry and handicrafts B2 Stone, clay and glass in

dustries 
S.III Building and construc

tion 
B3 Wood products industry 

S.IV Private service produc
tion 

B4 Paper and printing indus
tries 

s.v Services of dwellings B5 Food processing industries 
S.VI Transport and communi

cation 
B6 Textile and clothing indus

tries 
S.VII Public services produc

tion 
B7 Leather, hair and rubber 

industries 
B8 Chemical industries 
B9 Power stations, gasworks 

and water-works 
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Income transactions 
Transaction Transaction 
B.lg Value added, gross D.45 Rents, patents, royal

ties 
D.l Compensations to em

ployees 
D.5 Current taxes 

B.2g Operating surplus, 
gross 

D.61 Social contributions 

B.3g Mixed income, gross D.62 Social benefits 
D.2 Taxes on production 

and export/import 
D.7 Other current trans

fers 
D.3 Subsidies on produc

tion and export/import 
P.3 Final consumption 

D.41 Interest B.8g Savings, gross 
D.421 Dividends 

Note: Negative values in the tables denote transactions on the uses side of the 
account and positive values denote transactions on the resources side. 
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5 / U - J  

Yea^ 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 

ia. II.1.1 Generation of income account, main sectors, 
D90, current prices, MSEK. 

S.I 
B.1g D.1 B.3g 

S.ll 
B.1g D.1 B.2g+B.3g 

S.III 
B.1g 

381 198 183 143 72 71 65 
397 206 191 155 77 78 63 
430 240 190 197 91 106 99 
459 303 157 228 104 124 134 
488 351 137 253 120 133 149 
469 347 123 240 122 118 137 
504 352 152 240 126 115 143 
484 353 131 240 130 110 140 
461 322 140 189 107 82 136 
471 284 187 175 101 74 114 
459 274 186 214 113 101 114 
477 270 207 232 129 103 106 
473 275 198 251 136 116 90 
499 281 218 240 133 107 106 
456 294 162 240 139 102 113 
455 292 164 244 141 103 115 
405 275 130 221 136 85 117 
386 273 113 228 141 87 94 
391 263 128 260 152 108 104 
402 270 132 292 165 127 111 
418 282 135 301 178 122 103 
482 304 179 316 193 124 85 
491 306 185 324 191 133 98 
479 312 167 334 195 139 92 
459 309 150 357 208 149 85 
460 313 147 375 219 156 114 
478 311 168 424 253 171 108 
496 315 182 473 277 196 146 
534 330 204 512 315 197 148 
578 360 218 539 341 198 166 
576 379 197 581 361 220 166 
585 379 206 558 358 200 151 
558 368 190 578 368 211 130 
584 360 224 616 388 229 149 
573 359 214 642 408 234 161 
535 368 167 666 419 247 192 
613 371 243 771 471 300 213 
715 392 323 849 509 340 168 
744 407 337 809 501 308 162 
763 410 353 749 467 282 156 
788 430 358 898 558 340 166 
755 438 317 932 573 359 210 
826 447 379 987 615 372 219 
909 456 453 1 11 0 638 472 258 
883 492 391 1 111 650 461 241 

1 09 2 536 556 1 244 684 560 239 

DJ__B_2£+B_3£ 
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Table la, continued. 
S.IV S.V S.VI S.VII 

Year B.1g D.1 B.2g+B.3g B.1g=B.3g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g 
1870 164 62 102 112 51 12 39 47 45 3 
1871 175 66 109 116 55 14 41 49 46 3 
1872 202 72 130 123 65 16 49 51 48 3 
1873 224 77 146 148 81 20 61 53 51 3 
1874 244 82 162 137 99 24 75 55 52 3 
1875 236 82 154 150 94 26 68 60 57 3 
1876 240 86 154 163 98 28 70 66 62 4 
1877 243 87 156 150 88 31 57 65 61 4 
1878 217 82 135 143 84 32 52 68 65 4 
1879 217 81 136 138 74 32 42 68 65 3 
1880 223 84 139 138 89 34 55 69 66 3 
1881 240 85 155 142 89 36 53 72 68 3 
1882 228 85 143 143 110 36 73 71 67 4 
1883 240 87 154 150 110 38 73 72 69 4 
1884 237 88 149 152 107 36 71 74 70 4 
1885 239 85 154 152 100 35 65 74 70 4 
1886 224 84 140 152 94 35 59 75 71 4 
1887 220 84 136 148 94 36 58 75 71 4 
1888 223 85 138 154 104 36 67 76 71 4 
1889 246 89 157 156 117 39 78 77 73 4 
1890 263 100 163 162 115 40 76 78 73 5 
1891 282 104 178 160 111 41 70 80 75 5 
1892 286 106 180 158 111 42 69 82 77 5 
1893 282 107 175 156 110 40 70 84 79 5 
1894 281 108 173 150 119 42 77 84 79 5 
1895 287 112 175 172 126 43 83 85 80 5 
1896 296 117 179 179 132 44 88 86 82 5 
1897 320 122 198 185 144 48 97 88 82 6 
1898 369 131 237 195 155 49 106 92 85 7 
1899 409 140 269 208 165 55 110 97 88 9 
1900 418 148 270 203 172 62 111 101 93 8 
1901 417 151 267 192 165 64 101 103 95 8 
1902 431 156 274 200 164 67 97 109 101 8 
1903 445 162 283 226 179 67 112 116 105 11 
1904 459 167 292 221 186 72 114 119 109 10 
1905 467 175 292 239 197 77 119 121 111 11 
1906 502 157 345 249 214 84 130 126 114 12 
1907 619 202 417 274 225 103 122 136 122 14 
1908 613 209 403 262 224 110 114 143 127 16 
1909 623 218 405 271 222 110 112 154 139 15 
1910 636 227 409 281 248 116 132 159 145 14 
1911 652 243 409 276 261 120 141 163 151 12 
1912 683 256 427 302 282 125 157 170 155 15 
1913 716 276 440 309 303 131 173 175 161 14 
1914 744 281 464 319 302 135 166 184 169 16 
1915 871 304 567 331 383 152 230 204 188 16 
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Table la, continued. 
S.I S.ll S.III 

Year B.1g D.1 B.3g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g 
1916 1 42 6 640 786 1 62 8 810 818 244 
1917 1 67 9 810 869 1 99 3 981 1 01 2 235 
1918 2 254 1 077 1 17 7 2 358 1 35 4 1 004 359 
1919 2 650 1 267 1 3 83 3 022 1 670 1 35 2 497 
1920 2 657 1 424 1 23 3 3 595 2 047 1 548 511 
1921 1 86 2 1 16 4 698 2 490 1 567 923 583 
1922 1 52 2 897 625 2 164 1 17 6 988 535 
1923 1 30 6 785 521 2 172 1 239 933 467 
1924 1 35 9 750 609 2 261 1 33 5 926 522 
1925 1 34 4 757 587 2 269 1 39 5 874 628 
1926 1 38 9 741 648 2 351 1 448 903 577 
1927 1 33 7 737 600 2415 1 489 926 585 
1928 1 36 7 731 636 2 492 1 534 958 625 
1929 1 40 3 734 669 2 739 1 650 1 08 9 644 
1930 1 26 4 722 542 2 702 1 66 3 1 03 9 795 687 108 
1931 1 16 5 685 480 2 387 1 38 9 998 726 629 97 
1932 986 650 336 2 202 1 407 795 653 561 92 
1933 1 14 5 618 527 2 205 1 39 4 811 657 499 158 
1934 1 15 9 606 553 2 669 1 584 1 08 5 636 555 81 
1935 1 269 607 662 2 952 1 715 1 237 705 666 39 
1936 1 391 638 753 3 200 1 817 1 38 3 795 715 80 
1937 1 51 5 698 817 3 722 2 014 1 708 751 712 39 
1938 1 448 717 731 3 883 2 131 1 75 2 908 781 127 
1939 1 49 2 748 744 4 192 2 301 1 891 976 892 84 
1940 1 57 0 798 772 4 371 2 432 1 939 720 558 162 
1941 1 77 5 872 903 4 955 2 628 2 327 822 588 234 
1942 1 89 7 929 968 5 396 2 960 2 436 1 06 9 739 331 
1943 2 095 928 1 1 67 5 905 3 331 2 574 1 13 9 860 279 
1944 2 259 950 1 30 9 6 114 3 534 2 580 1 15 6 848 308 
1945 2 275 1 05 5 1 22 0 6 276 3 885 2 391 1 53 7 980 557 
1946 2 538 1 07 5 1 46 3 7 473 4 324 3 149 1 49 5 1 238 257 
1947 2 719 1 14 0 1 57 9 8 386 4 854 3 532 1 841 1 473 369 
1948 2 599 1 26 6 1 3 33 9 683 5 529 4 154 1 81 2 1 479 333 
1949 2 829 1 25 5 1 57 4 9 823 6 089 3 734 1 99 7 1 499 498 
1950 3 513 1 22 8 2 285 10 872 6 392 4 480 2 168 1 574 594 
1951 4 314 1 47 3 2 841 14 635 7 699 6 936 2 473 1 867 606 
1952 5 556 1 69 9 3 857 14 232 8 948 5 284 2 834 2 258 576 
1953 4 698 1 64 0 3 058 14 460 9 145 5 315 3 325 2 380 945 
1954 4 865 1 75 5 3 110 15 589 9 809 5 780 3 623 2 691 932 
1955 4 721 1 81 0 2 911 16 769 10 871 5 898 3 716 2 870 846 
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Table la, continued. 
S.IV S.V S.VI S.VII 

Year B.1g D.1 B.2g+B.3g B.1g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g 
1916 1 129 364 765 357 488 175 313 220 203 17 
1917 1 42 1 446 975 379 497 198 299 240 221 19 
1918 1 967 633 1 334 425 731 325 406 424 402 23 
1919 2 525 785 1 739 493 906 445 461 536 506 30 
1920 2 877 948 1 928 560 1 011 552 459 661 619 42 
1921 2 029 853 1 177 590 775 499 276 675 629 45 
1922 1 717 804 914 601 651 400 251 586 549 38 
1923 1 690 795 896 605 652 376 275 532 497 36 
1924 1 748 750 998 661 652 367 285 524 484 39 
1925 1 763 764 999 696 661 384 277 540 501 40 
1926 1 784 791 993 720 687 398 289 528 490 38 
1927 1 776 818 958 752 707 413 294 530 492 38 
1928 1 879 860 1 019 771 703 410 293 541 501 40 
1929 1 933 919 1 014 793 761 435 326 552 509 43 
1930 1 93 1 986 945 823 728 438 290 561 515 46 
1931 1 780 958 823 837 719 431 288 581 535 46 
1932 1 63 1 935 696 840 724 429 295 582 539 43 
1933 1 643 939 704 830 713 410 303 569 532 37 
1934 1 834 967 867 832 755 403 352 569 532 37 
1935 1 954 1 000 954 841 782 411 371 607 568 39 
1936 2 008 1 023 986 848 811 434 378 628 584 45 
1937 2 213 1 036 1 176 845 892 479 413 674 621 52 
1938 2 291 1 065 1 226 866 902 508 393 756 701 55 
1939 2 554 1 094 1 460 882 1 062 538 524 949 889 60 
1940 2 675 1 176 1 499 904 1 156 578 577 1 306 1 245 61 
1941 2 824 1 279 1 545 919 1 262 594 668 1 594 1 529 64 
1942 3 061 1 429 1 631 924 1 412 667 746 1 778 1 710 67 
1943 3 368 1 518 1 851 939 1 488 690 798 1 888 1 811 77 
1944 3 578 1 594 1 984 973 1 538 737 801 1 883 1 795 88 
1945 3 578 1 706 1 871 1 029 1 560 806 754 1 760 1 662 98 
1946 4 459 1 970 2 490 1 077 1 835 957 878 1 717 1 605 112 
1947 5 205 2 249 2 956 1 145 1 891 1 136 755 1 981 1 855 125 
1948 5 699 2 535 3 165 1 198 2 147 1 265 882 2 257 2 106 151 
1949 5 887 2 663 3 224 1 279 2 236 1 318 918 2 378 2 206 172 
1950 6 428 2 808 3 620 1 342 2 341 1 360 980 2 499 2 315 184 
1951 7 209 3 348 3 861 1 358 2 947 1 541 1 406 3 147 2 921 226 
1952 8 262 3 946 4 316 1 460 3 286 1 813 1 473 3 853 3 598 255 
1953 8 801 4 244 4 557 1 616 3 245 1 852 1 393 4 133 3 821 312 
1954 9 135 4 420 4715 1 759 3 426 1 907 1 519 4 322 3 992 330 
1955 10 130 4 954 5 176 1 883 3 739 2 101 1 638 4 759 4 403 356 
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Table la, continued. 
S.I S.ll S.III 

Year B.1g D.1 B.3g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g 
1956 5 228 1 884 3 344 18 148 11 5 28 6 620 3 914 3 051 863 
1957 4 943 1 920 3 023 19 687 12 318 7 369 4212 3 360 852 
1958 4 899 1 863 3 036 20 467 12 950 7 517 4 553 3 562 991 
1959 4 656 1 819 2 837 21 754 13 458 8 296 4 697 3 656 1 041 
1960 5 185 2 030 3 155 23 987 15 072 8 915 4 888 4 061 827 
1961 5 574 2 170 3 404 26 143 16 889 9 254 5 359 4 368 991 
1962 5 695 2 229 3 466 28 706 18 931 9 775 6 246 5 261 985 
1963 5 364 2 253 3 111 30 243 20 650 9 593 7 007 5 843 1 16 4 
1964 6 235 2619 3 616 34 334 23 444 10 890 7 707 6 427 1 28 0 
1965 6 487 2 407 4 080 37 707 25 272 12 435 8 622 6 991 1 631 
1966 6 308 2 315 3 993 39 730 26 770 12 960 9 598 8 192 1 40 6 
1967 6 648 2 512 4 136 41 632 29 104 12 528 10 354 8 970 1 38 4 
1968 6 438 2 386 4 052 44 640 31 198 13 442 10 636 8 766 1 87 0 
1969 6 008 2 287 3 721 46 794 32 352 14 442 11 804 9818 1 98 6 
1970 6 637 2 468 4 169 52 266 35 755 16511 12 554 10 696 1 85 8 
1971 7 670 2 954 4 716 54 300 38 245 16 055 13 265 11 245 2 020 
1972 7 303 2 574 4 729 58 526 42 016 16510 14 350 11 690 2 660 
1973 7 731 2 740 4 991 66 841 48 289 18 552 14 713 11 452 3 261 
1974 10 986 3 647 7 339 84 227 59 507 24 720 17 098 12 771 4 327 
1975 12 795 3 485 9 310 95 875 61 626 34 249 19 237 15 663 3 574 
1976 13 360 3915 9 445 101 305 71 035 30 270 23 111 18 298 4813 
1977 14 072 5 363 8 709 100 719 77 994 22 725 24 726 18 647 6 079 
1978 14 200 4 649 9 551 108 052 88 715 19 337 26 661 20 017 6 644 
1979 13 486 4419 9 067 124 286 100 082 24 204 29 253 22 632 6 621 
1980 14 968 4 900 10 068 137 906 103 159 34 747 32 233 24 280 7 953 
1981 16 606 4 856 11 749 144 025 105 420 38 605 35 679 27 478 8 201 
1982 18 285 5 231 13 055 156 181 116 163 40 017 37 366 28 091 9 275 
1983 19 596 5 245 14 351 180 755 128 575 52 180 39 001 28 948 10 053 
1984 22 487 6019 16 468 206 174 132 512 73 662 41 988 30 463 11 525 
1985 22 802 5 792 17010 226 180 141 673 84 507 44 292 32 573 11 719 
1986 24 396 6 221 18 175 237 860 150 322 87 538 46 244 35 034 11 209 
1987 25 379 6 542 18 837 255 379 164 101 91 279 51 213 41 161 10 052 
1988 28 420 7 623 20 796 267 197 170 479 96 718 56 415 45 535 10 880 
1989 30 614 7 852 22 762 290 303 188 107 102 196 58 792 46 448 12 343 
1990 34 537 8 934 25 602 304 099 197 188 106 911 60 923 46 412 14511  
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Table la, continued. 
S.IV S.V S.VI S.VI I 

Year B.1g D.1 B.2g+B.3g B.1g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g 
1956 10 824 5 436 5 388 2 130 4 064 2 268 1 796 5194 4 801 393 
1957 12 057 5 895 6 162 2 273 4 394 2 440 1 954 5 785 5 376 409 
1958 12 252 6 054 6 198 2 520 4 403 2 456 1 947 6 213 5 795 418 
1959 12 850 6 435 6415 2 753 4 576 2 518 2 058 6 670 6 214 456 
1960 13 503 7 003 6 500 2 934 5 033 2 743 2 290 7 234 6 767 467 
1961 15 157 7 828 7 329 3 107 5 310 2 927 2 383 7 950 7 446 505 
1962 16 367 8 956 7 411 3 112 5 557 3 223 2 334 9 102 8 559 543 
1963 18 262 10019 8 243 3 123 5 935 3 439 2 496 10 305 9 684 622 
1964 20 315 11 145 9 170 3 393 6419 3 719 2 700 11 463 10810 654 
1965 22 707 12 548 10 159 3 763 7 033 4 227 2 806 12 996 12 279 716 
1966 24 488 13 400 11 088 4 269 7 521 4 397 3 124 15 227 14 399 827 
1967 26 453 14 795 11 658 4511 8 365 5 071 3 294 17 677 16 734 943 
1968 29 388 16 200 13 188 4 726 8 971 5 340 3 631 18 799 17 884 915 
1969 30 468 16615 13 853 5 304 9 537 5 712 3 825 20 627 19 640 987 
1970 32 491 18 193 14 298 5 751 10 824 6 180 4 644 23 831 22 730 1 101 
1971 35 909 20 383 15 526 6 278 11 383 6 641 4 742 27 453 26 394 1 058 
1972 37 815 21 404 16411 6 936 13 001 7 520 5 481 30 614 29 450 1 164 
1973 42 099 24 120 17 979 7 624 15 307 8 406 6 901 33 698 32 463 1 235 
1974 50 062 28 380 21 682 5 256 17615 9 132 8 483 39 319 37 849 1 469 
1975 61 142 34 273 26 869 9 244 18 031 9 644 8 387 47 559 45 936 1 623 
1976 68 991 39 557 29 434 10 337 20 158 11 952 8 206 56 575 54 633 1 942 
1977 73 642 42 881 30 761 11 323 22 100 13 497 8 603 68 632 66 288 2344 
1978 82 700 49 783 32 917 13 081 24 447 15 252 9 195 74 433 71 491 2 942 
1979 94 793 54 870 39 923 14 540 27 894 16 970 10 924 83 819 80 363 3 456 
1980 105 553 65 369 40184 15 980 30 532 17 845 12 687 97 540 93 639 3 901 
1981 125 478 76 530 48 949 17 878 33 691 19 234 14 457 106 787 102 310 4 477 
1982 137 469 76 495 60 974 20 700 36 970 20 752 16218 116 233 111 142 5 090 
1983 154 530 83 424 71 106 23 136 40 160 22 348 17812 126 062 120 288 5 773 
1984 175 863 91 988 83 875 25 011 44 087 24 246 19 841 136 761 130 455 6 306 
1985 195 927 101 374 94 553 27 215 47 620 26 306 21 314 145 824 139 002 6 823 
1986 220 164 112 282 107 882 30 296 52 931 30 080 22 851 158 054 150 822 7 232 
1987 241 490 120 267 121 223 33 512 58 509 33 328 25181 164 905 157 251 7 654 
1988 257 793 131 702 126 091 35 888 63172 35 731 27 441 176 524 168156 8 368 
1989 286 793 145 604 141 188 38 709 68 795 37126 31 669 195 254 186 213 9 040 
1990 320 957 168 003 152 955 41 507 71 484 38 920 32 564 226 913 217 050 9 863 
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1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 

», II.l.l Generation of income account, Industry 
5,1870-1990, current prices, MSEK. 

B1 
B.1g D.1 B.2g+B.3g 

B2 
B.1g D.1 B.2g+B.3g 

B3 
B.1g D.1 B.2g+B 

35 27 9 4 2 3 31 12 18 
35 27 8 5 2 3 34 13 21 
51 34 17 5 2 3 48 17 31 
63 38 25 7 4 3 59 21 39 
60 43 17 8 4 3 74 23 51 
60 45 16 8 5 3 61 22 39 
55 44 12 8 5 2 65 25 40 
46 42 3 8 6 2 75 28 46 
40 37 3 7 5 2 44 20 24 
40 34 6 7 4 2 36 19 17 
49 38 11 8 6 2 56 24 32 
54 43 11 8 6 2 57 26 31 
68 46 21 9 6 3 60 29 31 
61 47 14 10 7 3 53 28 25 
61 49 12 11 8 3 51 27 24 
60 47 12 11 8 3 53 27 26 
54 45 9 10 8 3 41 24 17 
53 44 8 11 8 3 49 26 23 
63 48 15 11 9 2 64 29 35 
74 55 19 13 11 2 74 30 44 
75 60 16 15 12 3 68 32 35 
79 60 19 18 15 2 67 34 33 
78 59 19 19 16 2 70 32 38 
80 57 23 20 17 2 75 33 41 
84 57 27 21 19 1 82 35 46 
90 62 28 23 20 3 82 38 45 
115 73 42 28 23 5 81 51 30 
129 80 49 31 26 6 97 56 41 
145 92 52 37 30 7 91 61 31 
164 103 61 42 36 6 81 65 16 
170 109 62 44 37 7 94 71 23 
152 102 49 43 36 7 82 68 14 
153 106 48 48 39 8 86 64 22 
165 109 55 48 41 7 103 71 32 
176 119 57 51 43 8 95 71 24 
176 116 60 54 46 8 93 68 25 
218 139 79 59 45 14 117 76 41 
240 153 87 64 50 14 137 81 57 
228 151 77 62 49 13 112 73 40 
194 131 63 59 43 16 100 66 34 
247 161 86 71 56 15 127 84 43 
261 169 93 72 57 14 129 85 44 
284 186 99 75 61 15 116 85 31 
356 209 147 77 56 21 125 87 38 
329 217 112 72 52 20 132 81 51 
367 236 131 75 52 23 131 79 52 
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1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 

continued. 
B4 

B.1g D.1 B.2g+B.3g 
B5 

B.1g D.1 B.2g+B.3g 
B6 

B.1g D.1 B.2g+B.3g 
4 2 1 29 12 17 20 9 11 
4 3 1 31 13 18 24 11 13 
5 3 2 34 14 20 28 12 16 
6 4 2 33 14 19 30 13 17 
7 5 2 40 16 24 35 16 19 
7 5 2 39 16 23 34 16 18 
8 5 2 37 15 22 34 16 18 
8 5 3 38 18 20 33 16 17 
7 4 2 35 15 20 27 13 14 
6 4 2 35 16 19 24 12 12 
7 5 2 35 15 20 28 14 14 
8 5 3 41 20 21 30 16 14 
9 6 3 39 17 21 31 16 14 
9 6 3 40 16 24 32 16 15 
9 6 2 39 17 23 31 17 14 
9 7 2 42 19 23 31 17 14 
9 6 3 40 19 21 30 17 13 
10 7 3 41 21 19 31 18 12 
11 8 4 42 21 21 32 20 12 
13 9 4 45 21 24 36 22 13 
14 10 4 49 24 25 39 23 16 
15 12 4 54 28 26 40 24 15 
15 11 4 59 29 30 40 24 16 
16 12 4 57 30 27 42 25 17 
18 13 5 61 32 29 47 29 18 
19 14 5 62 31 31 50 31 19 
24 14 10 70 35 35 55 32 23 
26 16 10 76 38 38 59 34 25 
28 18 11 84 43 41 64 39 25 
32 19 12 89 44 44 69 42 28 
37 22 15 94 47 47 72 41 31 
39 22 17 101 52 50 70 41 29 
41 24 17 104 53 51 75 44 31 
44 26 17 104 55 48 78 46 31 
48 29 18 110 56 54 82 49 33 
55 33 22 114 59 55 88 54 34 
60 36 24 128 69 59 95 59 37 
67 41 27 131 72 59 104 61 42 
73 45 28 131 70 61 100 60 40 
69 39 30 134 73 61 93 62 32 
83 49 34 139 80 58 110 67 42 
86 51 35 148 79 69 112 71 41 
97 57 40 152 83 68 123 77 46 
104 59 45 168 85 83 132 76 56 
109 62 47 173 89 84 137 78 59 
128 63 65 148 93 55 164 83 81 



1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 

continued. 
B7 

B.1g D.1 B.2g+B.3g 
B8 

B.1g D.1 B.2g+B.3g 
B9 

B.1g D.1 B.2g+B 
9 4 5 10 4 6 1 0 1 
9 4 5 11 3 8 1 0 1 
10 4 6 15 4 11 1 0 1 
12 6 6 17 5 12 1 0 1 
13 6 7 15 6 10 1 1 
14 7 7 17 6 11 1 1 1 
14 7 7 18 7 11 1 1 1 
15 7 8 17 6 11 1 1 
14 7 7 15 5 9 1 1 1 
13 6 7 14 5 9 1 1 1 
14 6 7 17 6 11 2 1 1 
15 7 8 18 7 11 2 1 1 
15 7 8 19 7 13 2 1 1 
15 7 8 20 6 13 2 1 1 
16 7 8 21 7 13 2 1 1 
15 7 8 20 7 13 2 1 1 
16 8 8 19 8 11 2 1 1 
16 8 8 17 8 9 2 1 1 
17 8 8 17 8 9 2 1 1 
18 9 9 18 8 10 2 1 2 
18 9 10 20 8 12 3 1 2 
19 9 10 21 9 12 3 1 2 
19 10 9 22 9 13 3 1 2 
20 11 9 21 10 12 3 1 2 
21 11 10 20 10 10 3 1 2 
22 12 10 22 10 12 4 1 3 
25 14 12 22 11 12 5 1 3 
27 15 12 23 11 12 5 1 4 
30 17 13 27 14 13 6 2 4 
32 17 15 25 14 11 7 2 5 
32 17 15 31 15 16 7 2 5 
33 18 15 29 16 14 8 2 6 
34 18 15 29 16 13 9 3 6 
35 20 16 31 16 15 10 3 7 
38 21 17 32 17 15 11 3 7 
39 22 17 35 17 18 12 4 8 
42 24 19 39 20 19 14 5 9 
45 25 20 44 21 23 16 6 11 
44 25 19 41 22 19 18 6 12 
43 26 17 38 22 17 20 6 14 
52 29 23 48 24 23 23 7 16 
52 29 23 48 25 23 25 7 18 
55 30 25 52 27 25 33 9 24 
60 32 28 58 22 36 30 10 20 
70 34 36 57 24 33 32 12 20 
111 36 75 84 28 56 36 13 23 
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Year 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 

continued. 
B1 

B.1g D.1 B.2g+B.3g 
B2 

B.1g D.1 B.2g+B.3g 
B3 

B.1g D.1 B.2g+B.3g 
528 297 231 90 54 36 178 97 81 
615 380 235 101 66 35 211 114 97 
786 510 276 153 96 57 255 160 95 
747 617 130 196 120 76 391 208 183 
888 677 211 184 144 40 443 273 170 
640 491 149 121 96 25 212 182 30 
474 337 137 103 69 34 187 129 58 
471 365 106 124 85 39 246 154 92 
561 412 149 128 90 38 253 164 89 
616 439 177 132 100 32 238 160 78 
651 470 181 128 94 34 224 166 58 
681 488 193 135 96 39 238 175 63 
736 508 228 140 99 41 248 182 66 
852 570 282 151 105 46 251 186 65 
842 572 270 157 108 49 251 182 69 
736 375 361 128 86 42 213 163 50 
656 452 204 113 76 37 177 139 38 
632 451 181 104 69 35 172 127 45 
865 549 316 131 80 51 236 156 80 

1 038 625 413 156 91 65 232 168 64 
1 148 678 470 170 101 69 243 177 66 
1 391 774 617 185 111 74 323 197 126 
1 570 844 726 202 122 80 300 203 97 
1 688 916 772 208 126 82 343 217 126 
1 766 1 008 758 169 108 61 309 207 102 
2 017 1 12 3 894 204 122 82 303 211 92 
2 151 1 307 844 261 161 100 371 256 115 
2 435 1 439 996 306 193 113 370 292 78 
2415 1 50 0 915 315 200 115 421 302 119 
2 149 1 606 543 358 234 124 501 349 152 
2 720 1 81 0 910 394 252 142 651 391 260 
3 095 2 074 1 021 410 282 128 654 448 206 
3 628 2 341 1 287 431 302 129 747 467 280 
3 874 2 561 1 313 428 299 129 727 485 242 
4411 2 726 1 685 467 308 159 894 506 388 
5 600 3 383 2217 551 392 159 1 179 570 609 
6 718 3 994 2 724 590 421 169 980 628 352 
6 592 4 026 2 566 611 423 188 1 018 642 376 
6 796 4 346 2 450 653 440 213 1 210 710 500 
7 518 4 882 2 636 668 471 197 1 289 789 500 



Table lb, continued. 

Year 
B4 

B.1g D.1 B.2g+B.3g 
B5 

B.1g D.1 B.2g+B.3g 
B6 

B.1g D.1 B.2g+B.3g 
1916 223 74 149 106 105 1 192 93 99 
1917 230 90 140 275 118 157 228 104 124 
1918 253 172 81 247 144 103 253 121 132 
1919 281 154 127 507 195 312 414 184 230 
1920 521 219 302 452 247 205 513 250 263 
1921 253 162 91 546 266 280 322 189 133 
1922 253 128 125 485 201 284 317 168 149 
1923 266 132 134 397 173 224 316 176 140 
1924 279 146 133 374 186 188 321 178 143 
1925 301 149 152 337 208 129 299 176 123 
1926 322 165 157 366 208 158 318 183 135 
1927 326 172 154 345 199 146 338 191 147 
1928 313 166 147 350 214 136 345 197 148 
1929 383 191 192 375 225 150 357 199 158 
1930 339 189 150 359 222 137 370 205 165 
1931 294 184 110 313 211 102 325 190 135 
1932 275 162 113 298 206 92 328 204 124 
1933 291 172 119 305 206 99 335 204 131 
1934 322 188 134 334 211 123 391 225 166 
1935 340 195 145 357 218 139 401 233 168 
1936 380 204 176 375 218 157 433 247 186 
1937 482 227 255 376 230 146 459 264 195 
1938 420 228 192 421 243 178 454 267 187 
1939 424 245 179 443 254 189 507 298 209 
1940 368 232 136 497 274 223 579 323 256 
1941 371 246 125 631 300 331 669 327 342 
1942 459 284 175 614 257 357 698 356 342 
1943 476 298 178 681 351 330 766 394 372 
1944 491 329 162 716 371 345 803 428 375 
1945 598 387 211 757 397 360 878 471 407 
1946 802 447 355 837 416 421 953 527 426 
1947 975 517 458 901 475 426 1 105 496 609 
1948 1 203 571 632 1 038 510 528 1 307 706 601 
1949 1 006 618 388 1 102 568 534 1 323 870 453 
1950 1 367 656 711 1 000 581 419 1 306 904 402 
1951 2 703 815 1 888 1 151 675 476 1 677 1 017 660 
1952 1 599 944 655 1 226 755 471 1 328 1 134 194 
1953 1 497 977 520 1 300 795 505 1 524 1 208 316 
1954 1 841 1 055 786 1 439 885 554 1 503 1 237 266 
1955 2011 1 174 837 1 583 987 596 1 511 1 291 220 
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Table lb, continued. 

Year 
B7 

B.1g D.1 B.2g+B.3g 
B8 

B.1g D.1 B.2g+B.3g 
B9 

B.1g D.1 B.2g+B.3g 
1916 140 40 100 128 35 93 43 15 28 
1917 148 45 103 158 44 114 27 20 7 
1918 181 62 119 200 57 143 30 31 -1 
1919 221 81 140 183 70 113 82 40 42 
1920 323 113 210 182 77 105 89 48 41 
1921 195 83 112 95 53 42 106 47 59 
1922 164 66 98 77 40 37 104 37 67 
1923 171 74 97 81 43 38 100 37 63 
1924 162 74 88 82 47 35 101 38 63 
1925 157 76 81 85 49 36 104 39 65 
1926 147 75 72 85 51 34 110 37 73 
1927 151 77 74 87 52 35 114 39 75 
1928 156 78 78 85 51 34 119 40 79 
1929 156 78 78 90 54 36 124 43 81 
1930 160 81 79 88 59 29 136 45 91 
1931 148 80 68 81 53 28 149 48 101 
1932 129 75 54 74 46 28 152 47 105 
1933 125 75 50 81 46 35 160 46 114 
1934 133 79 54 94 50 44 163 46 117 
1935 143 83 60 107 55 52 178 47 131 
1936 149 84 65 113 58 55 189 50 139 
1937 168 91 77 132 65 67 206 55 151 
1938 162 93 69 136 71 65 218 60 158 
1939 184 103 81 165 79 86 230 64 166 
1940 252 117 135 172 94 78 259 69 190 
1941 237 117 120 216 105 111 307 77 230 
1942 251 128 123 256 121 135 335 90 245 
1943 228 128 100 294 137 157 349 98 251 
1944 272 146 126 312 151 161 369 107 262 
1945 314 163 151 333 163 170 388 116 272 
1946 358 186 172 352 168 184 406 127 279 
1947 402 218 184 401 193 208 443 152 291 
1948 441 242 199 440 214 226 448 176 272 
1949 432 274 158 455 232 223 476 183 293 
1950 430 273 157 498 250 248 499 187 312 
1951 542 308 234 637 309 328 595 247 348 
1952 453 350 103 656 354 302 682 324 358 
1953 494 356 138 702 351 351 722 328 394 
1954 548 397 151 785 374 411 814 344 470 
1955 570 430 140 830 421 409 789 378 411 
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Table lb, continued. 
B1 B2 B3 

Year B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g 
1956 8 389 5 337 3 052 689 490 199 1 242 712 530 
1957 9 243 5 791 3 452 740 515 225 1 198 741 457 
1958 9 462 6 093 3 369 782 519 263 1 367 871 496 
1959 10 139 6 389 3 750 899 547 352 1 366 895 471 
1960 11 378 7 312 4 066 948 612 336 1 657 1 012 645 
1961 12 608 8 337 4 271 1 048 689 359 1 802 1 086 716 
1962 14 154 9 390 4 764 1 147 775 372 1 865 1 202 663 
1963 14 188 10 341 3 847 1 296 889 407 2 169 1 359 810 
1964 16 364 11 927 4 437 1 448 993 455 2 589 1 622 967 
1965 18 342 13 184 5 158 1 580 1 021 559 2 886 1 689 1 197 
1966 19 506 13 849 5 657 1 637 1 072 565 3 091 1 757 1 334 
1967 19 919 14 698 5 221 1 823 1 253 570 3 208 1 946 1 262 
1968 21 292 16 111 5 181 1 985 1 300 685 3 551 2 262 1 289 
1969 21 614 15 959 5 655 2 019 1 356 663 3 836 2 423 1 413 
1970 24 608 18 100 6 508 2 142 1 470 672 4 468 2 749 1 719 
1971 26 387 19 146 7 241 2 156 1 417 739 4 462 2 558 1 904 
1972 27 580 20 633 6 947 2 246 1 498 748 4 827 2 950 1 877 
1973 31 213 23 863 7 350 2 475 1 637 838 6 173 3 769 2 404 
1974 40 515 31 026 9 489 2 554 1 648 906 8 470 4 580 3 890 
1975 48 454 34 573 13 881 3 099 2 187 912 7 444 3 444 4 000 
1976 50 093 36 531 13 562 3 437 2 200 1 237 7 943 4 757 3 186 
1977 48 747 40 328 8419 3 509 2 276 1 233 8 127 5 299 2 828 
1978 50 056 44 707 5 349 3 725 2 503 1 222 8 975 6 199 2 776 
1979 58 577 53 066 5 511 4 220 2 761 1 459 10 610 7 164 3 446 
1980 64 193 52 816 11 377 4 377 2 730 1 647 12 115 7 269 4 846 
1981 68 600 54 666 13 935 4 386 2 865 1 521 11 238 6 486 4 752 
1982 73 312 58 973 14 338 4 986 3 303 1 683 11 295 7 076 4 219 
1983 85 021 66 708 18313 5 313 3 106 2 207 13 268 8 271 4 997 
1984 96 524 67 739 28 785 5 587 3 010 2 577 14 944 8 336 6 608 
1985 108 702 74 539 34 163 5 952 3 314 2 638 13 803 7 480 6 323 
1986 112 105 76 795 35 309 6 482 3 776 2 705 14 407 8 985 5 423 
1987 116 507 82 566 33 941 7 328 4 150 3 178 16 013 10 019 5 994 
1988 120 074 86 710 33 364 7 982 4 319 3 662 17 170 10 465 6 705 
1989 132 184 97 125 35 059 7 095 3 735 3 360 18 628 11 510 7 118 
1990 137 191 102 272 34 920 8 458 4416 4 043 20 175 11 640 8 535 
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Table lb, continued. 
B4 B5 B6 

Year B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g 
1956 2 107 1 280 827 1 711 1 021 690 1 554 1 302 252 
1957 2 226 1 366 860 1 847 1 090 757 1 608 1 342 266 
1958 2 224 1 412 812 2 022 1 199 823 1 591 1 322 269 
1959 2 358 1 497 861 2 131 1 175 956 1 626 1 307 319 
1960 2 611 1 650 961 2 227 1 265 962 1 706 1 408 298 
1961 2 607 1 808 799 2 392 1 408 984 1 860 1 512 348 
1962 2 655 1 959 696 2 668 1 630 1 038 1 929 1 629 300 
1963 3 012 2 138 874 3 016 1 663 1 353 2 093 1 751 342 
1964 3 576 2 538 1 038 3 278 1 807 1 471 2 223 1 860 363 
1965 3 932 2 554 1 378 3 273 1 849 1 424 2 292 1 819 473 
1966 3 906 2 558 1 348 3 698 2 252 1 446 2 297 1 877 420 
1967 4 292 3 043 1 249 4 012 2 416 1 596 2 305 1 880 425 
1968 4 711 3 275 1436 4219 2 408 1 811 2 299 1 912 387 
1969 5 471 3 732 1 739 4 654 2 757 1 897 2 317 1 975 342 
1970 6 337 4 042 2 295 5 102 3 015 2 087 2 338 1 952 386 
1971 6413 3 809 2 604 5 505 4 536 969 2 320 1 987 333 
1972 6 742 4217 2 525 5 887 4 778 1 109 2 346 1 986 360 
1973 8 168 5 184 2 984 6 243 5 033 1 210 2 564 2 251 313 
1974 11 433 6 663 4 770 7 083 5 685 1 398 2 889 2 466 423 
1975 11 955 5 953 6 002 8 745 5 088 3 657 3 089 2 618 471 
1976 12 524 7 052 5 472 8 994 7 198 1 796 3 345 2 969 376 
1977 11 817 7 437 4 380 9 552 8 943 609 3 232 2 922 310 
1978 12 971 9 386 3 585 10 522 9 750 772 3 060 2 850 210 
1979 15 354 10 970 4 384 11 222 10 262 960 3 433 3 261 172 
1980 16 400 10 662 5 738 12 735 11 594 1 141 3 357 2 880 477 
1981 17311 11 745 5 566 13 649 12 000 1 649 3 252 3 035 217 
1982 19 853 13 273 6 580 14 795 13 041 1 753 3 202 3 141 61 
1983 23 239 13 971 9 269 16 622 14 234 2 388 3 525 3 422 103 
1984 28 082 15 431 12 651 17 580 14 045 3 535 3 875 3 459 416 
1985 28 932 14 840 14 091 19 842 16 613 3 228 4 335 3 870 465 
1986 29 672 16 276 13 396 21 686 17 605 4 080 4 734 4 076 658 
1987 35 322 20 478 14 845 21 622 17 129 4 493 4 858 3 890 968 
1988 37 815 19 574 18 241 23 972 20 734 3 238 5 361 4 326 1 035 
1989 40 717 20 321 20 396 27 284 25 852 1 431 6 312 5 229 1 083 
1990 41 602 21 329 20 273 28 724 24 919 3 805 6 968 5 986 982 
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Table lb, continued. 
B7 B8 B9 

Year B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g B.1g D.1 B.2g+B.3g 
1956 576 433 143 922 469 453 958 419 539 
1957 614 455 159 1 082 502 580 1 129 452 677 
1958 614 459 155 1 074 498 576 1 331 494 837 
1959 630 465 165 1 196 550 646 1 409 513 896 
1960 621 485 136 1 297 622 675 1 542 545 997 
1961 708 529 179 1 388 688 700 1 730 621 1 109 
1962 718 563 155 1 554 790 764 2 016 748 1 268 
1963 776 605 171 1 597 854 743 2 096 786 1 310 
1964 873 681 192 1 753 938 815 2 230 836 1 394 
1965 896 662 234 2 118 1 157 961 2 388 903 1 485 
1966 924 704 220 2 240 1 154 1 086 2 431 930 1 501 
1967 987 762 225 2 490 1 350 1 140 2 596 1 076 1 520 
1968 1 051 821 230 2 638 1 374 1 264 2 894 1 221 1 673 
1969 1 089 843 246 2 967 1 582 1 385 2 827 1 144 1 683 
1970 1 176 929 247 3 248 1 724 1 524 2 847 1 127 1 720 
1971 1 193 957 236 2 479 1 414 1 065 3 385 1 451 1 934 
1972 1 235 1 019 216 3 873 2 222 1 651 3 790 1 539 2 251 
1973 1 351 1 117 234 4 484 2 534 1 950 4 170 1 647 2 523 
1974 1 537 1 246 291 5 281 2 929 2 352 4 465 1 736 2 729 
1975 1 736 1 410 326 5 814 2 076 3 738 5 539 2 294 3 245 
1976 1 752 1 462 290 6 781 4 137 2644 6 436 2 610 3 826 
1977 1 816 1 580 236 6 831 4 364 2 467 7 088 2 949 4 139 
1978 1 791 1 562 229 7 587 5 012 2 575 9 365 4 110 5 255 
1979 1 977 1 786 191 8412 5 514 2 898 10 481 4 020 6 461 
1980 2 166 1 804 362 10 651 6 925 3 726 11 912 4 619 7 293 
1981 2 023 1 630 393 10 063 6215 3 848 13 503 5 086 8 417 
1982 2 080 1 866 214 12 161 8 607 3 555 14 498 5 414 9 084 
1983 2 280 1 956 324 14 674 9 007 5 667 16 814 6 279 10 535 
1984 2 575 2 086 489 18119 9 860 8 259 18 888 6 585 12 303 
1985 2 945 2 363 582 19 776 9 956 9 820 21 894 7 422 14 472 
1986 3 185 2 457 729 21 675 11 230 10 445 23 914 7 579 16 335 
1987 3 360 2 484 876 24 423 12 719 11 704 25 946 8 326 17 620 
1988 3 846 2 824 1 022 24 969 12 337 12 632 26 007 8 516 17 491 
1989 4 136 3 373 763 29 386 14 442 14 944 24 562 8 412 16 150 
1990 4 004 3 390 613 31 973 16 038 15 935 25 004 8 529 16 475 
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Table 2a, Income accounts for the corporate sector, 1905-1970, 
current prices, MSEK. 

11.1.2 Allocation of primary income 11.3 Secondary distribution 11.4 Use of income Adj. for 

Year B.2g 
D.4 

D.41 D.421 D.45 D.5 
D.6 

D.61 D.62 D.7 P.3 B.8g 
househ. sav. 
Ded. from B.2g 

1905 318 9 -98 -26 -12 190 -244 
1906 393 8 -113 -29 -15 244 -281 
1907 413 9 -122 -32 -17 251 -319 
1908 349 11 -129 -35 -19 178 -322 
1909 316 12 -145 -35 -19 130 -331 
1910 332 19 -170 41 -20 120 -353 
1911 381 18 -195 45 -20 140 -346 
1912 385 20 -205 -45 -21 134 -383 
1913 514 49 -258 -49 -21 235 -414 
1914 538 53 -274 -51 -24 243 -391 
1915 645 62 -381 -84 -26 216 -450 
1916 1 078 73 -508 -119 -28 496 -566 
1917 1 332 93 -522 -247 -20 636 -624 
1918 1 52 1 145 -609 -335 -14 707 -818 
1919 2 066 141 -687 -323 -18 1 178 -983 
1920 2 260 141 -549 -335 -16 1 500 -1 008 
1921 1 06 1 150 -410 -248 -14 538 -821 
1922 969 142 -318 -167 -2 624 -758 
1923 911 136 -350 -123 2 577 -716 
1924 1 017 133 -331 -129 5 695 -765 
1925 957 138 -340 -128 8 635 -793 
1926 888 135 -358 -136 9 538 -832 
1927 829 143 -380 -151 20 461 -843 
1928 868 145 -343 -157 24 537 -880 
1929 940 147 -366 -147 30 604 -920 
1930 371 153 -384 -150 29 19 -870 
1931 350 167 -322 -137 42 99 -839 
1932 55 147 -262 -124 154 -31 -798 
1933 90 149 -259 -124 114 -29 -862 
1934 388 142 -299 -165 101 167 -894 
1935 482 140 411 -162 133 182 -956 
1936 613 141 401 -181 129 301 -1 005 
1937 1 06 1 121 -384 -214 156 740 -1 031 
1938 1 17 1 121 •411 -251 147 777 -1 026 
1939 1 413 119 -459 -270 132 936 -1 089 
1940 1 668 178 -435 -352 24 1 083 -1 089 
1941 2 070 210 -457 -422 192 1 593 -1 174 
1942 2 214 228 -510 -444 353 1 840 -1 252 
1943 2 338 239 -561 -478 468 2 007 -1 369 
1944 2 379 249 -514 -545 343 1 913 -1 449 
1945 2165 270 •496 -467 333 1 805 -1 476 
1946 2 982 256 -505 -466 160 2 427 -1 642 
1947 3 429 198 -396 -1 012 -3 2 216 -1 788 
1948 4 074 284 -459 -617 -17 3 264 -1 801 
1949 3 519 167 -468 -684 36 2 570 -1 997 
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Table 2a, continued. 
11.1.2 Allocation of primary income 11.3 Secondary distribution 11.4 Use of income Adj. for 

Year B.2g 
D.4 

D.41 D.421 D.45 D.5 
D.6 

D.61 D.62 D.7 P.3 B.8g 
househ. sav. 
Ded. from B.2g 

1950 4 302 245 -483 -12 -778 -36 34 3 272 -2 327 
1951 6 903 279 -557 -18 -1 000 -37 63 5 633 -2 351 
1952 6176 258 -627 -23 -1627 -38 -41 4 078 -2 374 
1953 5975 94 -716 -11 -1 234 -AO 50 4118 -2 393 
1954 6458 211 -1 207 -22 -1 372 -43 70 4 095 -2 423 
1955 6416 67 -768 -25 -1470 -46 108 4 282 -2447 
1956 7471 85 -725 -34 -1 778 -48 149 5120 -2472 
1957 8311 126 -699 -42 -1 821 -50 100 5 925 -2497 
1958 8853 33 -970 -61 -1 844 -46 133 6 098 -2 522 
1959 9 773 -44 -659 -62 -1 587 -49 61 7433 -2 547 
1960 9819 146 -851 -76 -1432 -64 24 7 566 -2 573 
1961 10 947 -67 -1065 -92 -1 579 -82 -31 8 031 -2 598 
1962 11 092 -163 -1 031 -109 -1 697 -101 -54 7 937 -2 624 
1963 12 002 -256 -1 112 -125 -1 542 -126 -43 8798 -2 651 
1964 13803 -351 -1 055 -110 -1668 -143 -106 10 370 -2 677 
1965 15722 -605 -1 166 -112 -2111 -182 -129 11417 -2 704 
1966 16 579 -902 -1 112 -153 -2107 -199 -117 11 989 -2 731 
1967 17449 -1038 -1 260 -176 -1 873 -230 -71 12 801 -2 758 
1968 18877 -1 121 -1 554 -191 -1 789 -249 -347 13 626 -2 786 
1969 20 700 -1 599 -1442 -223 -2 364 -284 -331 14457 -2 814 
1970 23256 -1680 -1 225 -239 -2 613 -265 -602 16632 -2 842 
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1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 

ì 2b, Income accounts for the government sector, 
current prices, MSEK, 

1.1.2 Allocation of primary income 11.3 Secondary distribution 

B.3cj D.2 D.3 
D.4 

D.41 D.421 D.45 D.5 
D.6 

D.61 D.62 D.7 
21 132 0 -11 26 94 4 -3 0 
24 121 0 -10 31 105 4 -4 0 
28 138 0 -11 27 116 4 -5 0 
32 147 0 -13 18 125 8 -14 0 
29 130 0 -14 21 133 9 -15 0 
27 149 0 -14 31 145 10 -15 0 
24 155 0 -14 37 152 10 -16 0 
29 161 0 -17 41 159 11 -18 0 
27 165 -1 -17 45 171 13 -32 0 
30 155 -2 -20 48 181 27 -35 -2 
31 156 -2 -24 61 265 27 -44 -1 
33 178 -2 -28 67 305 29 -67 0 
37 168 -79 -37 82 566 31 -82 0 
44 186 • O

l 
CJ

l -78 70 847 50 -122 0 
58 294 -88 -78 39 913 57 -146 -1 
81 373 -21 -88 74 898 67 -171 -2 
88 349 -14 -93 45 841 62 -181 -4 
73 354 -7 -103 79 697 64 -191 -6 
69 370 -5 -107 125 543 63 -189 -3 
77 394 -3 -107 87 515 61 -193 0 
77 373 -4 -111 91 520 64 -208 0 
74 401 -5 -112 93 548 69 -225 0 
73 412 -5 -114 102 573 75 -244 0 
78 418 -6 -116 107 587 78 -257 -1 
85 432 -8 -113 125 603 86 -275 -1 
91 418 -10 -107 121 612 91 -290 -1 
90 410 -10 -110 81 619 91 -309 -1 
83 422 -10 -118 73 598 89 -328 0 
72 440 -10 -127 86 638 93 -331 -1 
73 496 -30 -125 117 677 73 -313 -1 
75 536 ^0 -123 131 666 108 -349 -1 
87 575 -50 -121 167 719 116 -362 -1 
102 625 -60 -112 136 796 127 -412 -2 
107 675 -70 -109 148 897 137 -523 -2 
117 804 -100 -97 211 1 055 151 -562 -5 
119 874 -150 -171 205 1 219 157 -607 -8 
125 1 045 -259 -209 223 1 455 168 -665 -13 
131 1 292 -379 -245 270 1 630 194 -736 -17 
151 1 453 •419 -275 312 1 834 220 -802 -195 
172 1 504 -379 -294 269 2 058 237 -867 -373 
190 1 612 -329 -301 234 2 159 255 -936 -228 
218 1 806 -349 -289 238 2187 267 -1 011 -82 
244 1 773 -379 -232 124 2 631 227 -1 493 -50 
295 1 938 -369 -328 188 3 202 374 -1 943 -17 
336 2183 -409 -220 207 3 432 418 -2 086 -40 



Table 2b, continued. 
11.1.2 Allocation of primary income II.3 Secondary distribution II.4 Use of income 

Year B.3cj D.2 D.3 
D.4 

D.41 D.421 D45 D.5 
D.6 

D.61 D.62 D.7 P.3 B.8g 
1950 359 2391 -419 -300 223 30 3 799 447 -2191 -63 -3971 305 
1951 459 2691 -384 -358 263 33 5216 500 -2444 37 -4988 1025 
1952 519 2 975 -456 -291 281 32 6 733 560 -2611 43 -6002 1 784 
1953 552 3121 -451 -238 341 30 6 646 594 -3 014 -15 -6667 899 
1954 623 3427 -337 -318 324 39 7 314 756 -3 327 -20 -6979 1502 
1955 710 4 040 -384 -272 349 41 7 976 1 111 -3 859 -23 -7 567 2122 
1956 786 4 517 -448 -330 236 46 8 988 1263 -4 271 -24 -8361 2402 
1957 901 4 816 -502 -430 329 53 9 672 1 519 -4 666 ^0 -9316 2336 
1958 954 5423 -794 -452 448 63 9992 1588 -5276 -18 -9924 2 004 
1959 1017 5804 -683 -485 391 69 9 990 2 022 -5508 -42 -10 569 2 006 
1960 1 106 7206 -700 -775 478 47 10 895 2 653 -5946 -46 -11249 3 669 
1961 1217 8070 -876 -719 530 50 12 679 2 932 -6446 -49 -12246 5142 
1962 1328 9584 -943 -123 522 55 13 703 3 815 -7170 -83 -14 016 6 672 
1963 1450 10408 -963 -599 608 62 14 658 4 841 -8282 -137 -15 645 6401 
1964 1663 11393 -985 -674 544 34 16 713 5 638 -9272 -145 -17 365 7544 
1965 1915 13179 -1 130 -770 696 51 20400 6 339 -10 829 -165 -19 703 9 983 
1966 2138 15087 -1440 -856 640 58 22 903 7 308 -12200 -248 -22 848 10 542 
1967 2238 16430 -1489 -958 668 72 25173 8 992 -14 165 -353 -25 714 10 894 
1968 2 851 18056 -1 607 -1 195 811 131 26 831 10 993 -16 038 -415 -28 598 11 820 
1969 3 043 18409 -1 417 -1 195 940 172 30293 12176 -17 970 -671 -31 367 12413 
1970 3159 21 160 -1776 -1507 596 169 35 239 13 320 -20 212 -614 -36 128 13406 
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Year 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
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i. sav. 
B.2g 

244 
281 
319 
322 
331 
353 
346 
383 
414 
391 
450 
566 
624 
818 
983 

1008 
821 
758 
716 
765 
793 
832 
843 
880 
920 
870 
839 
798 
862 
894 
956 

1005 
1031 
1026 
1089 
1089 
1 174 
1252 
1369 
1449 
1476 
1642 
1788 
1801 
1997 

le 2c, Income accounts for the household sector, 1905-19 
ent prices, MSEK. 
11.1.2 Allocation of primary income 11.3 Secondary distribution 11.4 Use of income 

B.3g D.1 
D.4 

D.41 D.421 D.45 D.5 
D.6 
D.61 D.62 D.7 P.3 ß.8g 

924 1 15 0 0 72 -68 4 3 19 -2048 48 
1 067 1 19 6 0 83 -76 4 4 26 -2313 -16 
1 209 1328 0 96 -83 4 5 31 -2608 -26 
1 219 1354 0 111 -89 -8 14 30 -2602 29 
1 254 1345 0 125 -99 -9 15 25 -2646 10 
1 339 1477 -7 140 -104 -10 15 31 -2733 148 
1313 1524 -7 159 -107 -10 16 30 -2738 180 
1453 1598 -6 164 -114 -11 18 31 -2932 199 
1 569 1661 •42 214 -122 -13 32 31 -3079 251 
1483 1 726 •43 227 -130 -27 35 24 -3136 159 
1 708 1864 49 321 -181 -27 44 18 -3530 169 
2147 2193 -58 443 -186 -29 67 28 4298 307 
2367 2656 -74 442 -320 -31 82 23 -5235 -89 
3102 3790 -94 541 -512 -50 122 17 -7160 -243 
3728 4672 -89 651 -590 -57 146 15 -9533 -1056 
3822 5591 -78 477 -563 -67 171 2 -10 551 -1 196 
3115 4712 -84 367 -592 -62 181 3 -7393 247 
2 876 3825 -64 240 -530 -64 191 11 -6191 293 
2 717 3691 -54 225 421 -63 189 14 -6102 197 
2903 3686 -50 244 -386 -61 193 25 -6372 183 
3009 3800 -52 249 -392 -64 208 27 -6375 410 
3157 3868 -46 266 412 -69 225 28 -6500 517 
3198 3949 -54 279 421 -75 244 29 -6452 695 
3338 4036 -55 236 430 -78 257 28 -6714 619 
3489 4247 -60 241 456 -86 275 30 -6858 822 
3299 5010 -73 264 462 -91 290 29 -6855 1411 
3181 4627 -88 242 482 -91 309 -11 -6369 1318 
3025 4520 -55 189 474 -89 328 2 -5993 1454 
3 267 4392 48 173 -514 -93 331 -17 -5918 1573 
3389 4647 42 181 -512 -73 313 -31 -6543 1331 
3627 4967 42 281 -504 -108 349 -5 -6916 1648 
3811 5210 45 234 -538 -116 362 48 -7181 1689 
3909 5561 -31 249 -581 -127 412 -51 -7780 1560 
3 892 5904 -33 264 -646 -137 523 -57 -7992 1717 
4128 6462 43 248 -784 -151 562 -56 -8663 1702 
4131 6788 -38 230 -868 -157 607 -3 -9456 1234 
4452 7491 -37 234 -1033 -168 665 -2 -10 090 1511 
4748 8434 -21 240 -1 186 -194 736 -2 -10 722 2033 
5191 9137 4 248 -1356 -220 802 -3 -11614 2181 
5497 9458 4 245 -1 513 -237 867 -3 -12282 2037 
5597 10 095 -14 262 -1693 -255 936 -3 -12 309 2616 
6227 11 1 69 -9 266 -1721 -267 1011 -3 -14686 1987 
6783 12 706 2 272 -1 618 -227 1493 4 -16877 2528 
6829 14179 -3 272 -2585 -374 1943 -5 -18023 2 234 
7574 15030 27 261 -2 749 •418 2086 -5 -18 566 3240 



Table 2c, continued. 
II. 1.2 Allocation of primary inoome II.3 Seoondary distribution II.4 Use of income Ad j. for 

Year B.3g D.1 
D.4 

D.41 D.421 D.45 D.5 
D.6 

D.61 D.62 D.7 P.3 B.89 
househ. sav. 
Ind. in B.2 g 

1950 8825 15677 15 260 -15 -3023 447 2237 19 -20015 3533 2327 
1951 9948 18849 24 294 -15 •4220 -500 2481 14 -22435 4440 2351 
1952 10544 22262 45 346 -9 -5113 -560 2803 45 -24904 5460 2374 
1953 10676 23081 91 375 19 -5411 -594 3064 45 -25878 5468 2393 
1954 11083 24574 133 393 -11 -5952 -756 3370 0 -27314 5520 2423 
1955 11584 27009 226 369 -14 -6522 -1 111 3905 -6 -29041 6400 2447 
1956 12301 28967 302 489 -15 -7213 -1263 4319 -12 -31270 6605 2472 
1957 12878 31309 373 370 -15 -7872 -1 519 4716 -9 -32864 7367 2497 
1958 12901 32679 473 522 -19 -8176 -1588 5322 -9 -35013 7092 2522 
1959 13185 34099 546 262 -18 -8452 -2022 5557 4 -36657 6497 2547 
1960 14239 37676 629 373 5 -9524 -2653 6010 -2 -38704 8050 2573 
1961 14914 41629 742 535 -8 -11171 -2932 6528 68 41761 8544 2598 
1962 15313 47160 715 509 -13 -12081 -3815 7271 64 45162 9961 2624 
1963 15079 51888 686 504 -24 -13214 4841 8458 35 48324 10247 2651 
1964 16454 58163 822 511 4 -15170 -5638 9415 42 -52719 11885 2677 
1965 18196 63725 942 470 -13 -18422 -6339 11011 42 -57886 11726 2704 
1966 19209 69473 1093 572 -16 -20972 -7308 12399 18 -62799 11669 2731 
1967 19086 77186 969 592 -24 -23507 -8992 14395 -11 -67427 12267 2758 
1968 20480 81774 896 633 -75 -25207 -10993 16237 40 -71642 12063 2786 
1969 20848 86424 886 502 -82 -28130 -12176 18344 -6 -76787 9824 2814 
1970 22442 96022 822 629 -79 -32922 -13320 20472 140 -82847 11358 2842 
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Table 3, Composition of social benefits for the household sector, 
1905-1950, current prices, MSEK. 

D.62 Social benefits 
Social Other social Government 

Year insurance transfers pensions Total 
1905 3 0 0 3 
1906 4 0 0 4 
1907 5 0 0 5 
1908 6 8 0 13 
1909 6 8 0 14 
1910 6 9 0 15 
1911 7 9 0 16 
1912 8 9 0 17 
1913 8 15 8 31 
1914 11 15 8 34 
1915 17 17 9 43 
1916 24 20 20 65 
1917 25 28 26 79 
1918 32 52 32 117 
1919 34 61 45 141 
1920 36 70 58 164 
1921 44 77 54 174 
1922 54 80 49 183 
1923 57 77 48 181 
1924 61 77 47 185 
1925 67 82 51 200 
1926 74 87 56 216 
1927 82 94 58 234 
1928 87 99 61 247 
1929 98 103 63 264 
1930 106 109 65 279 
1931 112 119 66 297 
1932 117 130 68 315 
1933 122 127 70 318 
1934 106 123 72 301 
1935 135 127 73 336 
1936 143 130 75 348 
1937 188 132 76 396 
1938 231 195 77 503 
1939 239 216 85 540 
1940 248 241 94 583 
1941 280 253 106 640 
1942 313 276 119 708 
1943 355 292 125 771 
1944 403 301 130 834 
1945 468 288 143 900 
1946 536 279 157 972 
1947 788 486 162 1 436 
1948 1 033 669 167 1 868 
1949 1 105 708 193 2 006 
1950 1 140 756 220 2 116 

Note: The total in the table differs from the total of D.62 in table 2c due to level adjust
ments in table 2c when the SHNA and SNR series are linked together. 
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