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In this article we investigate supply and demand factors that have been put forward to explain the growth
of fire insurance markets in Sweden during the financial revolution. We show that income growth and
urbanisation fostered the demand for fire insurance. The supply of fire insurance, on the other hand, helps
explain financial market development. Fire insurance assisted in mortgaging fixed assets, such as houses,
through guaranteeing them as collateral. On both the supply side and the demand side, fire insurance was
a key factor of the financial revolution in Sweden.

It has been argued that financial revolutions — the emergence of modern financial
systems — underpinned and even preceded the emergence of modern high growth
rates. Sylla considers the rise of the modern financial system as synonymous with
well-managed public finances, stable money, a central bank, a banking system,
securities markets and a sound insurance system.? This emphasises the manifold char-
acter of the financial revolution. Ogren further stresses that synergies between parts of
the system were important, and so was the improved quality of financial services as
changing roles for the financial organisations that evolved during the nineteenth
century.’

According to ()gren, stable currency is evident in Sweden from 1834 and was
associated with the Riksbank, which due to its leading position developed into a
proper central bank.* Furthermore, from the late 1850s, the National Debt Office
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came to play an important role in managing public finances. In the 1860s, the estab-
lishment of the Swedish Mortgage Bank along with the growing commercial banks
enabled a rapid monetisation through liquidating fixed assets.

Insurance was certainly part of the evolving financial system and underwent qualitat-
ive changes in interplay with other institutions. Indeed, the growth of insurance activi-
ties was related to economic growth. Historical literature consistently suggests that
insurance assisted economic development in the early years of industrialisation by,
amongst other things, mobilising savings, mitigating risk and uncertainty, encouraging
entrepreneurship, accumulating productive capital, and fostering the development of
the national financial and legal infrastructure.® Furthermore, it may be assumed that
fire insurance promoted economic growth as a result of its risk transfer, indemnification
and financial intermediation functions. For similar reasons, a strong linkage between
banking, insurance and economic growth in today’s emerging economies is likely.°
By offering risk transfer and indemnification for unexpectedly large losses, insurance
companies most likely aided investment in productive assets. By providing surety to
investors and other contractual claimants, such as banks, the insured investment
became protected against unanticipated severe losses, for instance, through fire damage.”

The causality may, however, have been the opposite, as exemplified by King and
Levine, who suggest that economic development may have stimulated the demand
for ancillary financial services such as banking and insurance.® Furthermore, the
expectation that the demand for insurance will increase in approximate proportion
to income growth implies more accumulated real capital assets to insure. Therefore,
it is equally plausible that the growth of banking and insurance services was prompted
by the increasing levels of per capita income generated by national economic growth
during the period of our analysis.

This article contributes to the existing historical literature by providing empirical
testing of factors that previous studies have put forward in order to explain the
growth of insurance demand and supply. Firstly, we notice that income growth
itself due to a relatively high income elasticity of demand has been addressed as an
important determinant for growing insurance markets. The demand and supply of
insurance is, in other words, likely to depend upon economic development.”
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It is not, however, known how important income growth was in relation to other
factors, such as urbanisation, which, due to differences in demand for insurance
between rural and urban areas, may have contributed to an increased demand for
fire insurance. Indeed, Pearson notes that contemporary income elasticity of
demand (based on cross-section regression analysis) gives a poor proxy for the histori-
cal relation between income growth and premiums.!? Additionally, the price and risk
elasticity respectively, defined as the response of insurance demanders due to changes
in price, at a given risk, and the response of insurance demanders due to changes in
risk, at a given price, need to be investigated. Finally, we will investigate the develop-
ment of fire insurance as an integrated part of the monetisation of the Swedish
economy.

Sweden is deemed to be a particularly apt jurisdiction in which to conduct our
research because of its rich insurance industry archives and the important role fire
insurance played in promoting economic growth during the nineteenth and twenti-
eth centuries.!! Therefore, focusing our study on Sweden also enables us to test the
determinants of fire insurance growth during a period covering the transition from
an agricultural economy, the early years of domestic mass industrialisation to
World War II.

The remainder of this article is organised as follows. Section I provides an outline of
the historical development and characteristics of the Swedish fire insurance market.
Section II provides the methodology for the empirical investigation, while Section
III describes our sources of data, econometric specifications used and measurement
of the variables. Section V elaborates empirical results, while section VI concludes
the investigation by linking the findings to the financial revolution and the industrial
breakthrough in Sweden.

I

Fire insurance in Sweden first appeared in the form of the rural compulsory fire-
support institution known as brandstod, tunded through a cooperative system of
‘deposit and call’.!? This institution is first mentioned in medieval county laws.
During the seventeenth and eighteenth centuries the fire insurance institution was
strengthened through attempts to create national insurance companies through
royal initiative, of which the first was the Allminna brandforsikringsfonden
(General fire insurance fund) of 1782.'> However, discontent arose when it

19 R Pearson, Insuring the Industrial Revolution: Fire Insurance in Great Britain, 1700—1850 (Aldershot and
Burlington, 2004), pp. 43—9.

M. B. Adams, J. Andersson, L. F. Andersson and M. Lindmark, ‘Commercial banking, insurance,
and economic growth in Sweden between 1830 and 1998, Accounting, Business & Financial History,
forthcoming 19 (2009).

2 M. Lindmark, L. F. Andersson and M. B. Adams, “The evolution and development of the Swedish
insurance market’, Accounting, Business and Financial History, 16 (2000).

1> B. Bergander, Forsikringsvisendet i Sverige 18141914 (Lund, 1967), pp. 17—20.
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became clear that the risks were higher in cities than in the countryside; the fund was
therefore divided into an urban and a rural branch in 1808. In the same period inves-
tor-owned insurance organisations, such as Stockholms stad brandforsikringskontor
(Stockholm city fire-support fund), founded in 1746, were located in the major
cities and towns. The Stockholm fund was especially successful and became involved
in various precautionary measures concerning fire safety, most notably the establish-
ment of a fire brigade in Stockholm. Another example was the nationwide mutual
fire-support fund Stidernas allminna brandstodsbolag (General fire-support
company for cities) established for Swedish towns and cities in 1827/8. It turned
out that the success of these initiatives was limited, probably due to difficulties associ-
ated with risk management. The period therefore saw the rise and fall of several town-
based fire-support funds, such as the Boras brandfosikringskassa, which soon became
insolvent due to poor underwriting and inadequate management.'* From around
1830 county fire-support funds were organised in a more systematic way compared
to their medieval forerunners. These companies limited the insurance sums, which
is why they mainly insured small and middle-sized farms. Larger estates, industrial
and public facilities were instead insured by the Allminna brandforsikringsverket
(General fire insurance agency), the continuation of the Allminna
brandférsikringstonden.

It is worth pointing out that fire insurance, either through local fire-support funds
or through any of the major organisations, was compulsory. This obligation was,
however, cancelled through a royal decree in 1853 and gained legal force a few
years later. The Stock Corporation Act of 1848, along with nationalistic concern
over increased foreign presence by companies such as Phoenix, Alliance and the
Magdeburg Fire Insurance Company, contributed to the establishment of the first
national stock company insurance carrier in Sweden, Skandia, in 1855. Skandia was
a composite which combined life and fire insurance. It was also a very large
company by the standards of the day, and the organisation as a stock company was
a novelty in Sweden. From the outset Skandia used a national network of brokers
and tied agents, although the bulk of its business was located in Stockholm.
Another novelty was the use of reinsurance. Despite the competitive power
Skandia represented, it turned out that many of the older organisations survived as
they underwent major restructuring and improved business organisation, particularly
after the major city fires of 1888.

The next wave of companies to be established, apart from the Gothenburg-based
composite Svea in 1866, mainly took place in the 1880s. This wave included the
Malmé-based composite Skane in 1884 and a few other stock companies in fire insur-
ance, including Sverige (1873), renamed Fenix after a reconstruction in 1889,
Norrland (1890) and Victoria-brand (1899).

1 p_G. T. Higg, ‘The institutional analysis of insurance regulation: the case of Sweden’, unpublished
PhD thesis, University of Lund, 1998.
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Mutual companies were also established during the period, such Svenska
Jarnvigsminnens in 1884, Jarnvigsassuransforeningen (later renamed Svecia) in
1885, the former intended for railway employees and the latter insuring warehouses
and other installations associated with railways. Other mutual companies intended to
compete with the joint-stock companies included Tor, established in 1888, the short-
lived Svenska brand of 1890, Samarbete of 1908, Egna Hem of 1913 and Svitjod of
1914.

Concerning overall market structure, it is clear that mutuality was the sole form of
association prior to 1855, but that their role rapidly decreased during the latter half of
the nineteenth century. Still, there were very few existing during the investigated
period, with the only liquidations in Svenska brand in 1892, Svenska Lloyds in
1923 and Norra Sveriges varuforsikringsbolag in 1927. A few more companies left
fire insurance during the period and instead took up other lines of insurance business.

Throughout this period there were also the mainly rural fire-support associations,
including 24 county companies and some 400 small local (parish) fire-support funds in
the countryside. Especially the latter saw a loss of market shares and a decline in
numbers along with the urbanisation process. However, a surprsingly high
number survived throughout the investigated period. Foreign companies were
active in the Swedish market throughout the nineteenth and first half of the twentieth
century. In the mid nineteenth century some 16 companies, of which Phoenix was
the most prominent, held together a market share of approximately 11 per cent.
The market share declined somewhat during the twentieth century. An overview
of the market structure between 1855 and 1950 is given in Table 1.

The rapid development of the Swedish fire insurance market created a growing
demand for reinsurance.!®> At times it was, however, difficult to obtain the needed
reinsurance abroad. The reinsurance company Freja, for instance, was founded in
1870; and when Svea was turned down by reinsurance companies in both
Germany and the UK, a reinsurance subsidiary company, Astrea, was established in
1871. Vidar, another reinsurance company, was established in 1873 by persons
involved in Skandia. Even Skine started two subsidiary reinsurance companies,
Aurora in 1896 and Malmo in 1902. Adding Aurora (1896), Géta and Hermes
(both established in 1887) and Niord (established in 1898) completes the list of
Swedish companies that provided fire reinsurance during the latter part of the nine-
teenth century. It is worth noting that reinsurance could have enabled foremost joint-
stock companies to increase their capacity to underwrite new business in uncertain
economic times.!'®

It is tempting to see the joint-stock company organisational form as crucial in itself.
From a supply-side perspective, a more efficient organisational form could compete
by offering more insurance at a lower price, which in turn would find its demand, just

'S Bergander, Firsikringsvisendet i Sverige 1814—1914, pp. 68, 112.
¢ D. Mayers and C. W. Smith, ‘On the corporate demand for insurance: evidence from the reinsurance
market’, Journal of Business, 63 (1990) provides a theoretical justification for this.
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Table 1. Fire insurance companies in Sweden, 1855, 1912 and 1950

Number of Premium income Market share (%)
companies (1,000 SEK)

1855 1912 1950 1855 1912 1950 1855 I9I2 1950

I. Domestic companies 89 414 293 1,025 36,973 144,559 87 92 91

1.1 Stock companies I 10 23 103 28,082 84,081 9 70 53
1.2 Mutual companies 88 404 270 922 8,891 60,478 78 22 38
1.2.1 - National 5 14 19 604 4,246 32,917  SI I1 21
1.2.2 - County 23 23 41 271 2,278 25,145 23 6 16
1.2.3 - Parish 60 367 210 47 2,367 2,416 4 6 2
2. Foreign companies 16 25 25 132 3,003 13,602 II 8 9

Total 105 439 318 1,157 39,976 158,161 100 100 100

Note: The premium income of mutual parish companies and foreign companies is estimated
in the year 1855. Only registered companies are included. Compulsory registration of parish
companies was introduced in 1887, which partly explains the increase in the number of parish
companies between 1855 and 1912.

Source: B. Bergander, Forsikringsvisendet i Sverige 1814—1914 (Lund, 1967); Eget forlag. Sveriges
Officiella Statistik, Enskilda forsakringsanstalter [Official Statistics of Sweden, Private
insurance companies| 1912, 1950.

as Say’s law would predict. Looking at the average nationwide company’s size,
measured as premium incomes per company, we may derive from Table 1 that the
mutuals were slightly larger in the mid 1850s compared to the recently formed
Skandia. However, by 1912 the average stock company was 10 times as large as the
average mutual company. The mutuals were, however, not helpless victims in the
fire insurance market. In 1950 had they had gained in relative size and were now
on average half the size of the average stock company. Among the five leading
mutual associations we find Stidernas allmanna, Allminna brand, Svecia,
Samarbete and Svitjod, of which two were companies established in the first part
of the eighteenth century. This suggests that the new organisational form as rep-
resented by the joint-stock company is not a single-bullet explanation for the
rapidly expanding fire insurance market during the period. However, Pearson has
indeed pointed out that joint-stock companies had an advantage over mutual
forms in raising capital during periods of rapid growth.!” The bottom line of his argu-
ment is that stock companies were in a better to position to capture a growing market,
not that stock companies drove the market growth through a supply-oriented process,
an argument that indirectly points to the importance of investigating insurance
demand.

7 R_. Pearson, ‘Mutuality tested: the rise and fall of mutual insurance offices in eighteenth-century
London’, Business History, 44 (2002).
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IT

In order to examine the demand side we will first estimate the income elasticity of
demand for fire insurance. This is done on the basis of data collected from twenti-
eth-century household budget surveys (HBS). This provides an estimate of income
elasticity and the impact of some additional control variables on what could be reck-
oned as a mature fire insurance market. Secondly, we estimate how fire insurance
demand would have developed during the investigated period given elasticities of
the twentieth-century data. Here we use aggregated time series data for the period
as a whole in order to arrive at what is perceived as a counterfactual model of total
fire insurance premiums between 1830 and 19s50. Finally, the estimated premiums
in the counterfactual model are compared with actual fire insurance premiums.
Deviations between counterfactual and actual demand indicate that additional
forces apart from those identified in the micro-based investigation were at play.
These deviations are analysed by quantitative measures of price and risk as well as
qualitative explanation derived from economic historical literature. In the closing
part the deviations are analysed against the backdrop of the monetisation of the
economy, generally speaking an exponent of the financial revolution itself.

The data set is based on six household budget surveys from the period 1913—51. In
order to avoid problems pertaining to deflation of consumption baskets with chan-
ging composition, the operational model utilises consumption shares of food and
insurance respectively. We notice research that shows that income elasticity of food-
stuffs is particularly stable over time, which is why the consumption share of foodstuffs
is a reliable indicator of real incomes.'® Accordingly we estimate:

Ps = a+ BlFS + BZDM + B3DR + B4Dr (1)

where Pg is the expenditure share of fire insurance premiums (of total expenditure),
FS is the expenditure share of foodstuffs. Dy, is a dummy for rural population (1 for
rural and o for urban population) and D is a time dummy.

Given that the estimates in model (1) are significant at the 1 per cent level for the
food share and the rural share, they are multiplied with time series data of actual food
share and the actual rural population share on the national aggregated level:

CPst = a+ ByAFSt + B,Dy + B3 ARSgr + ByDr 2)

where CPgis the counterfactual share of premiums expenditure share in time t, AFSis
the actual national food share and ARS is the actual share of rural population in the
country. The counterfactual model covers the period 1830—1950 and, as previously
stated, the food share and rural population share are national aggregates. First, we

'8 D.L. Costa, ‘Estimating real income in the United States from 1888 to 1994: correcting CPI bias using
Engel curves’, Journal of Political Economy, 109 (2001); B. W. Hamilton, ‘Using Engel’s law to estimate
CPI bias’, American Economic Review, 91 (2001).
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calculate the food expenditure share (AFS) in year (1) as:

C
AFSp = —= 3)
Cr
where C7 is the aggregated private consumption foodstufts expenditure in current
prices, and C is the aggregated private consumption. Cpp is calculated as:

Crr = Car + Crr + Curr + Cuar “4)

where Cj is the private consumption of agricultural output, inclusive of hunting and
fishing and horticulture, but exclusive of forestry products, C;is the private consump-
tion of foodstuft industries output, Cy; ris the private consumption of imported food-
stuff industries products and Cy 4 is the private consumption of imported agricultural
products, exclusive of forestry products.

In addition, the demand for fire insurance may be different depending on the pro-
portion of people living in cities and in rural areas. To account for changes in this pro-
portion, i.e. urbanisation, the share of people living in rural areas (of total population) is
measured. Based on the actual rural population share and the actual food share inserted in
equation 2, we finally arrive at the counterfactual insurance premiums (CP) in time (f) as:

CP, = CPst - Cr (5)

where CP; is compared with the actual fire insurance premiums over the period
1830—1950.

Insurance prices in this investigation are measured as the load, corresponding to the
percentage increase in an actuarially fair premium that is included to pay for admin-
istrative and other overhead expenses.!” The load at time t (L,) is measured as

E;
Li=1+— 6
=1tp ©

where E, is overhead expenses and P; is premium incomes. E is the sum of wages,
commissions, profits, taxes and other administrative expenses.

ITI

The data used for estimating (1) are, as previously mentioned, constructed from a
series of household budget surveys (HBS), which in turn were based on records of
expenditure (kassabicker) distributed to a sample of households. The households
accordingly reported all consumption of goods and services, including consumption
of stored foodstuffs. Since social objectives were important in the early investigations,
there were no ambitions to cover a representative population sample. Instead of using

' M. Thomasson, ‘From sickness to health: the twentieth-century development of US health insur-
ance’, Explorations in Economic History, 39 (2002).
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a sampling method that allowed such generalisations, the investigations were aimed at
certain social groups, such as working-class households in cities or poorer households
on the countryside. The highest-income classes were not included during the period
of study. The HBS do, however, provide a fairly robust and detailed picture of spend-
ing decisions among the majority of the population.

All HBS present data on consumption divided into aggregated income classes or
(HBS 1920) types of employment. This means that for each HBS there are between
four and nine observations readily available. It is worth noting that actual household-
level data are, apart from 1913, not available in any other form than a vast number of
individual books of records of expenditure, even in the national archives. We are there-
fore forced to use the income classes that were employed in the printed reports. It is
important to note that since we organise the data on basis of the consumption share
of foodstufts, we may still ensure consistency even though the span of aggregated
income classes and their number vary between the investigations.

This investigation is based on the HBS of 1913, 1920, 1923, 1933, 1948 and 1951.2°
Of'these, HBS in 1920 and 1951 covered the countryside, a circumstance that is taken
advantage of in this investigation by introducing the rural dummy in (1). As for other
theoretically potential control variables, the HBS themselves set important limits and
so does the availability of corresponding time series, with which such control vari-
ables, if significant, must work in tandem. Based on these HBS, the variables are
defined in Table 2.

Table 2 shows that the expenditure share of fire insurance is small and that the
expenditure share of foodstuffs is about one-third of total consumption, although
the deviations from the mean are quite large.

Consumption of foodstufts was directly obtained from the Swedish Historical
National Accounts (SHNA) as the sum of direct domestic consumption with origins
in agriculture, horticulture and foodstuff industries.>! Missing in SHNA is use of
imports for final consumption, which is necessary for estimating the foodstuff consump-
tion share. The problem was addressed by using Schon’s unpublished series from 1984,
which covers imports with both agriculture and foodstuff industries as foreign sectors of
origin during the period 1830—71.22 Schon’s series are directly followed by correspond-
ing series according to Johansson’s Historical National Accounts.??

20

Sveriges Officiella Statistik, Socialstyrelsen, Levnadskostnaderna i Sverige 1913—1914 (Stockholm, 1919);
Sveriges Officiella Statistik, Socialstyrelsen, Levnadskostnaderna pa landsbygden i Sverige vid dr 1920
(Stockholm, 1923); Sveriges Officiella Statistik, Socialstyrelsen, Levnadskostnaderna i stider och indus-
triorter omkring ar 1923 (Stockholm, 1923); Sveriges Officiella Statistik, Socialstyrelsen,
Levnadskostnaderna i titortshushall ar 1948 (Stockholm, 1929); Sveriges Officiella Statistik, Stockholm
1953; Sveriges Officiella Statistik, Socialstyrelsen, Levnadskostnaderna pa landsbygden dr 1951
(Stockholm, 1955).

O. Krantz and L. Schon, Swedish Historical National Accounts 1800—2000 (Lund, 2007).

L. Schén, ‘Historiska nationalrikenskaper for Sverige: Utrikeshandel’, unpublished mimeo,
University of Lund, 1984.

O. Johansson, The Gross Domestic Product of Sweden and Its Composition 18611955 (Stockholm, 1967).
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Table 2. Descriptive statistics of variables derived from household budget surveys

Abbreviation Variable Mean St. dev.
Y, Expenditure share of fire insurance (of total 0,161994 0,067254
consumption)
ES Expenditure share of foodstuffs (of total consumption) 38,83129 11,5521
D, Dummy for people living in rural areas (1 for rural, o
for urban)
D, Dummy for differences in time of households surveys

(1913, 1920 etc)

Note: Number of observations = 33, household budget data 1913—5T.
Source: Swedish Official Statistics, Household budget surveys, for 1913, 1920, 1923, 1933,
1948 and 1951.

For estimating the shares of imports for final consumption we used the 1920 foreign
trade statistics and divided imported agricultural goods and foodstuffs on final and
intermediate consumption. Using import statistics from 1924, we have divided the
agricultural goods and foodstuffs between investments, intermediate consumption
and final consumption. The share of final consumption is 24 per cent for agricultural
goods and 54 per cent for foodstufts. We assume that the share of final consumption is
constant during the period 1830—1950. In line with these considerations, we arrive at
the descriptive statistics presented in Table 3.

Concerning fire insurance premiums it is worth noting that it became compulsory
for all insurance companies to report detailed economic data to the authorities from
1903. From this year a full coverage of insurance business in Sweden is readily avail-
able. However, following the UK example of volunteer reporting, several major
Swedish companies had already in the 1870s begun to report financial data in the
insurance industry journal Svensk forsikringstidskrift. This practice was strengthened
in 1887, when also minor mutual fire support funds started to report full economic
information. Most of this information has been collected by Bengt Bergander and
is used for our estimates.?*

We have, however, been forced to make some additional estimates for obtaining
total series. Data on foreign companies operating in Sweden are not accessible
before 1887. The market share held by foreign companies was, however, compara-
tively small in the mid nineteenth century, according to Bergander. For the 1890s
we know that foreign insurers earned approximately 10 per cent of the total insurance
premiums generated in the Swedish market. On the basis of Bergander’s conclusion
that foreign insurance businesses were limited in size as late as in the 1850s, and that

** B. Bergander, Forsikringsvisendet i Sverige 1814—1914 (Lund, 1967).
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Table 3. Descriptive statistics of variables derived from historical national accounts

Abbreviation Variable Mean St.dev.

ES Expenditure share of foodstuffs (of total consumption 35 10
in per cent )

Cp Aggregated private consumption foodstuffs 060,991 1,005,420
expenditure in thousand SEK

C Aggregated private consumption in thousand SEK 3,821,646 5,005,735

Ca Private consumption of agricultural output, inclusive 72,519 79,570

of hunting and fishing and horticulture, but
exclusive of forestry products in thousand SEK

C; Private consumption of foodstuffs industries output 608,407 768,065
in thousand SEK

Cmi Private consumption of imported foodstuffs 7,792 12,668
industries products in thousand SEK

Cma Private consumption of imported agricultural 532 789

products, exclusive of forestry products in thousand
SEK

Note: N = 120, Historical National Accounts data 1830—1950.

Source: Krantz and Schon, Swedish Historical National Accounts (2007); ‘Historiska
nationalrikenskaper for Sverige: Utrikeshandel” (unpublished mimeo, University of Lund,
1984); Johansson, The Gross Domestic Product of Sweden and its Composition 1861—1955
(Stockholm, 1967).

market shares were modest some 40 years later, we can assume that the foreign com-
panies roughly followed the development of Swedish companies, but at a slightly
lower rate.

We therefore assumed that the development of the foreign companies in the
Swedish market resembled the development of the old Swedish mutual companies,
of ' which Stockholms Stads Brandkontor was one of the most important fire insurance
companies for which long time series are readily available.?

One more methodological issue must, however, be addressed. The HBS only
include fire insurance consumed by households. Insurance underwritten for the man-
ufacturing industry therefore needs to be accounted for. This is dealt with by using the
insurance as it appears as intermediate consumption in the manufacturing industry
according to the HNA input—output tables. The counterfactual insurance premium
is simply adjusted by including this intermediate consumption, which turns the coun-
terfactual series into a series showing the demand for fire insurance after actual indus-
trial fire insurance has been accounted for.

* ], A. Almquist, Stockholms Stads Brandfsrsikringskontor 17461921 (Stockholm, 1921).
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Table 4. Coefficient estimate household budget surveys, 1913—51

Fire insurance

Value Std. error Pr(>|t|)
Intercept 0.0334 0.0087 0.0007
Food —0.0052 0.0007 0.0000
Rural —0.0002 0.0002 0.4766
Year 0.0000 0.0000 0.0018

Data on premium are based on large mutual and stock companies up till 1912 were
collected from Bergander and thereatter data for all companies operating in Sweden

were collected from the official statistics.2¢

Iv

The relationship between budget shares for foodstuffs and insurance is shown in
Table 4. Expected negative signs are reported for the foodstuft share in all models,
showing positive income elasticity of insurance demand. The explanatory power is
R* = 0.81.

The rural dummy is insignificant, hence it may be concluded that demand for fire
insurance is not correlated with the rural dummy. The time dummy is significant
at the 1 per cent level. However, as the value is zero, the economic relevance of
this variable is missing.

Based on the result in Table 4 and data on food share, we have compiled a series of
counterfactual insurance premiums for the period 1830 to 1950 (see equation 2). The
rural dummy as well as the time dummy is excluded as they are not significant at the 1
per cent level. The time dummy for fire is excluded as the value is zero.

In Figure 1 the estimated fire insurance premiums are compared with the actual
development of fire insurance premiums. The figure shows that the estimated pre-
miums exceeded the actual premiums in the period 1830—1900. During the period
1840—1900 the actual premiums grew faster than the estimated premiums, resulting
in a phase of convergence. Actual and estimated premiums follow a similar path
after 1890.

The estimated income elasticity of demand gives a fair approximation of the devel-
opment of premium incomes during the first half of the twentieth century. Demand
was to a high extent income driven from the 1890s to the 1950s.

However, the counterfactual demand (based on twentieth-century estimates of
income elasticity of demand) is much higher than actual premiums during the

26

SOS Enskilda Forsikringsanstalter, 1912—50 (Stockholm, 1912).
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Figure 1. Premium incomes and estimated premium incomes (thousand SEK current prices) in Swedish
fire insurance, 1830—1950

Source: Fire insurance premiums collected from: Statistisk drsbok, 1913—s0 (Stockholm, 1950);
Bergander, Forsikringsvisendet i Sverige, pp. 132—6; Forsikringsaktiebolaget Skandia 1855—1905
(Stockholm, 1905); Brand- och lifforsikrings-aktiebolaget Svea: minnesskrift 1866—1916 (Stockholm,
1917); Brand- och lifforsikringsbolaget Skane: 1884—1934 (Malmo, 1934); K. Amark, Allminna
Brandforsikringsverket 1782—1932, minnesskrift (Stockholm, 1932); A. Grenholm,
Forsakringsbolaget Allmdnna Brand: omsesidigt av 1842: minnesskrift 1842—1942 (Uppsala, 1943);
Brandforsdkringsaktiebolaget Norrland 1889—1914 (Goteborg, 1915); SOS Enskilda
Forsikringsanstalter, 1912—1950 (Stockholm, 1912); J. A. Almquist, Stockholms Stads
Brandforsakringskontor 1746—1921 (Stockholm, 1921); Stockholms stads brandstodsbolag till forsikring
av losegendom 1843—1943 (Stockholm, 1943); K. Amark and N. Forsell, Stidernas allminna
brandstodsbolag 1828—1928, minnesskrift (Stockholm, 1928).

nineteenth century. This shows that the growth of fire insurance was not solely caused
by income growth and urbanisation.

The phase of convergence during the period 1840—1900 was, among other things,
characterised by a rapid transformation of the insurance business; a transition from
cooperative fire pools into a business managed by joint-stock and mutual companies.

Insurance premium growth rates also became much higher from the 1850s and
clearly surpass that of the counterfactual insurance demand until the 1900s. From
the perspective of insurance supply, this coincides with the establishment of the
first national composites and also the second phase of the establishment of companies
during the 1870s and 1880s. These companies clearly operated according to different
principles as compared to the early nineteenth-century mutual companies.

From the perspective of insurance demand there were clearly other factors apart
from income growth that affected the market between the 18s50s and 1900s.
Furthermore, due to the very close resemblance between actual insurance premium
growth and estimated premium growth after 189os, these, so far in the investigation,
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unidentified factors must have played an important role in the development of the
insurance market.

In previous research, factors such as price, risk and actuarial principles have been
suggested to play an important part in the growth of insurance. Indeed, Pearson
states that the growth of the insurance industry was preceded by a general reduced
risk in different areas.?” Insurance growth could also be attributed to prices, as indi-
cated in a study of American health insurance.?® Based on these findings, the follow-
ing section will address the convergence between actual and counterfactual premiums
by analysing developments of price and risk of insurance.

\%

The price of insurance is generally measured as the load, i.e. the cost of administration
and commission in relation to premium incomes, according to equation 6. Figure 2
shows the load in six fire insurance companies during the period 1830-1913. As
can be seen from the figure, the load is very similar at the beginning and at the end
of the period. It is also evident that the load fluctuates between 1.10 and 1.20,
while there is no evidence for any negative trend. Based on these findings, it is
hard to argue that falling insurance prices are in a good position to explain a
boosted insurance demand during the period 1840—1900.

One additional finding in relation to Figure 2 is that the load is substantially lower as
compared to figures for the cost of administration and commission in relation to premium
incomes, as reported by Kenely for Australia during the early twentieth century.? In her
case the load was approximately 1.44. Furthermore, Supple reports that the costs in
Britain rose from 28 per cent in 1870 to 38 per cent in 1907.3Y We cannot explain this
difference, but its existence would strongly suggest future comparative research.

Another important aspect of the insurance market is the development of risk, as it
affects both the demand and supply of insurance. In Figure 3 risk in fire insurance is
indicated by the five-year standard deviation of claims of fire events during the period
1834—1913. As seen in the figure, risk in terms of volatility was clearly reduced during
the period. The figure reports in detail a reduction of risk from 1.8 in 1840 to 0.14 in
1913. Indeed, the management of risk in fire insurance seems to have been less distres-
sing in 1913 than in 1840.

The reduction of risk in fire insurance may be explained through a number of
factors. The entry of nationwide insurance companies like Skandia could have

* R. Pearson, “Towards an historical model of services innovation: the case of the insurance industry
1700-1914’, Economic History Review, 50 (1997).

28 Thomasson, ‘From sickness to health’.

* M. Kenely, ‘The origin of formal collusion in Australian fire insurance 1870-1920’, Australian
Economic History Review, 42 (2002).

0 B. Supple, ‘Corporate growth and structural change in a service industry: insurance 1870—1914’, in B.
Supple (ed.), Essays in British Business History (Oxford, 1977).
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Figure 2. The development of load in Swedish fire insurance companies 1830—1913

Source: Own estimates based on Forsdkringsaktiebolaget Skandia 1855—1905 (Stockholm, 1905);
Brand- och lifforsikrings-aktiebolaget Svea: minnesskrift 1866—1916 (Stockholm, 1917); Brand- och
lifforsikringsbolaget Skdne: 1884—1934 (Malmd, 1934); K. Amark, Allminna Brandforsikringsverket
1782—1932, Minnesskrift (Stockholm, 1932); A. Grenholm, Forsdkringsbolaget Allmdnna Brand:

omsesidigt av 1842 : minnesskrift 1842—1942 (Uppsala, 1943); Brandforsikringsaktiebolaget Norrland
1889—1914 (Goteborg, 1915).
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Figure 3. Volatility in claims of fire events 1834—1910
Source: Own estimates based on Bergander, Forsikringsvdsendet i Sverige 1814—1914.

facilitated the implementation of risk management based on actuarial principles.
Secondly, there was also a reduction in the probability of fire incidents, which in
turn was related to actions taken to prevent city fires. Stricter building regulations
were passed in 1884, and it is furthermore likely that improved heating and lighting
techniques reduced the risk of fire. Iron stoves and tile stoves replaced open stoves
during the nineteenth century, while kerosene lamps were replacing candles.
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Despite the reduced risks there is no indication that this translated into reduced
prices.> The lack of correspondence between risk and prices may, possibly, be
explained by collusion, which was common among insurance companies during
parts of the period. The prime example is the Svenska brandtarifféreningen
(Swedish fire insurance tariff association), formed 1873 with the main purpose of
coordinating premiums and other conditions for fire insurance.>?> Baranoff points
out that the need to minimise each firm’s exposure to risk and to diversify its
overall risks led to a cartelisation of the US fire insurance industry from the 1870s,
characterised by cooperative sales, with agents selling policies for several companies,
and the sharing of fire incident data.?? Furthermore, Baranoft states that individual
insurers could not set high enough long-term prices, since low barriers to entry
made it possible for competitors to undercut them for short-term gains. As a parallel
to the US case, where the activities of the National Board of Fire Underwriters
experienced an upheaval after the major city fires of Chicago and Boston, it was
the city fires of 1888 that triggered increased activity in the tarift association.?*

In Sweden, the turbulence associated with city fires is exemplified by the Skutskir fire
of 1874, which led to the near bankruptcy of Sverige and to the bankruptcy of the
Hungarian reinsurance company Hunnia. In 1888 Sverige was again severely hit,
which required the reconstruction of the company as Fenix in the subsequent year.
These events of 1888 also caused the near liquidation of the old mutual Stidernas
Allminna. Through the fire tarift association, reinsurance companies proclaimed that
only companies using the pro-rata principle were accepted to reinsure.>> Changes in
company statutes stating the pro-rata principle were required in several mutual compa-
nies such as Stadernas Allmianna in order to be accepted as a member of the tariff associ-
ation. Interestingly enough, the tariff association comprised not only Swedish but also
several foreign companies. Collusion cannot, however, be the main explanation for the
deviation between actual and counterfactual premiums, since the tariff association was
only effectively in operation until the late 1880s. By that time, the convergence between
actual and counterfactual premiums had already been under way for several decades, as
seen in Figure 1.

Although previous research has suggested that price and risk have played important
roles in the development of insurance, we cannot find strong evidence for this in the
Swedish case. The development of price in fire insurance (measured as load) during

3! The reduction of risk may, however, translate into a lower value-at-risk. Value-at-risk is measured as

the ratio between premiums and sums insured. An examination of value-at-risk in fire insurance did
not suggest any trend growth in the period 1830—1920. Thus, value-at-risk cannot explain increased
demand.

C. Hallendorft, Svenska brandtarifforeningen 1873—1923 (Stockholm, 1923), p. 66.

D. Baranoft, ‘A policy of cooperation: the cartelisation of American fire insurance, 1873—1906’,
Financial History Review, 10 (2003).

C. Hallendortt, Svenska brandtarifforeningen 18731923, pp. 12tf. The towns of Sundsvall, Umed and
Holmsund were devastated by fire on 25 June.

Bergander, Forsikringsvisendet i Sverige, pp. 97—8.
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Figure 4. Money supply (M1) and fire insurance premiums in million kronor (SEK), 1834—1913
Note: M1 refers to money (notes) in circulation.

Source: A. Ogren, ‘Empirical studies in money, credit and banking: the Swedish credit market
in transition under the silver and gold standards 1834—1913’, diss. Stockholm
Handelshogskolan, 2003; Bergander, Forsdkringsvisendet i Sverige 1814—1914.

the period 1840 to 1900 indicates only minor and temporary changes, and the develop-
ment of risk in the fire insurance market (measured as volatility in fire events) shows that
the risk of fire was generally reduced after the 1840s. The risk in life insurance (measured
as volatility in mortality) was also reduced during the second half of the nineteenth
century. Although this reduction of risk may have facilitated the operation of the insur-
ance business, it can hardly explain the rapid growth of insurance premiums during
second half of the nineteenth century, since it did not translate into falling prices.

VI

The very concept of the financial revolution, and especially Ogren’s important point
that synergies between parts of the system were important, makes it relevant to address
the growth of fire insurance in the light of monetisation of the economy. Figure 4
shows the fire insurance premiums plotted against the stock of notes in circulation,
i.e. the M1 money supply. As compared to previous plots, Figure 4 also includes
industrial fire insurance and not only household insurance.

The striking similarity between insurance premiums and M1, especially from the
early 1860s and onwards, shows that the development of fire insurance was indeed an
integrated part of the financial revolution. We have previously argued that fire insurance
contributed to the monetisation of fixed assets by working in tandem with, for example,
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mortgage banks. Fire insurance assisted in mortgaging fixed assets, such as houses,
through guaranteeing them as collateral. This, in turn, made it possible to leverage
fixed assets to produce growth. Furthermore, monetisation would have been crucial
both for conducting business and for the ordinary customer to pay the premiums.

This finally closes the circle. It was not growth or urbanisation per se that caused fire
insurance to expand, but the financial revolution itself, of which fire insurance was
certainly an integrated component.

Whether these developments preceded or coincided with the industrialisation of
Sweden depends on how industrialisation is understood. Lennart Jorberg, for
instance, states that the Swedish manufacturing industry had made little advance by
1870.3¢ Its structure was one-sided and it concerned itself but little with the
working up of raw-materials. It was only in the 1890s, when the obstacles due to
poor communications had been overcome, that the industry reached what he
called ‘its self-generating stage’ characterised by increasing demand from Swedish
industry for Swedish industrial products.” In this respect, the financial revolution cer-
tainly preceded industrialisation.

Still, and of importance for this study, the period prior to the breakthrough of the
1890s was not static from the perspective of the manufacturing industry. For instance,
Walt Rostow suggests, tentatively, and in his well-known terminology, that the
Swedish take-off date occurred between 1868 and 1890, while the turning point
into maturity is found in the early 1890s.3® Rostow certainly based his conclusions
on the works of Swedish economic historians such as Eli F. Heckscher, who
indeed emphasised economic progress prior to the 1890s, most noticeably develop-
ments in the saw-mill industry.?* Among contemporary scholars, Lennart Schon
argues that the first wave of industrialisation is detectable already in the 18 50s, an argu-
ment supported by various institutional reforms, a rising investment-to-GDP ratio
and the developments in certain manufacturing industries such as textiles and saw-
mills.*” In this respect it rather seems that the financial revolution occurred simul-
taneously with industrialisation. These changes were, however, hardly discernible
at the aggregated economy level, which is why Schon, despite being an advocate
for early economic dynamics, supports the notion of a definitive industrial break-
through in the 1890s.*! This is also confirmed if productivity is taken into account.
Prior to the onset of the long depression, the modest aggregated productivity
growth was mainly driven by agriculture, while the contributions of both agriculture

L. Jorberg, Growth and Fluctuations of Swedish Industry 1869—1912: Studies in the Process of Industrialisation
(Stockholm, 1961), p. 13.

Ibid., pp. 362—3.

W. W. Rostow, The Stages of Economic Growth: A Non-Communist Manifesto (Cambridge, 1960), pp. 38
and 68.

3 E. F. Heckscher, Industrialismen: den ekonomiska utvecklingen sedan 1750 (Stockholm 1957), p. 266.

40 Schoén, En modern svensk ekonomisk historia: tillvixt och omvandling under tvd sekel (Stockholm, 2007),

p. 137.
1 Ibid., p. 223.
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and manufacturing industry were approximately equivalent in magnitude throughout
the long depression.*? It was only in the early 1890s that the manufacturing industry
could surpass agriculture as the main contributor to productivity growth. This means
that income-driven fire insurance growth coincides with the definitive industrial
breakthrough, while the financial revolution was probably related to developments
in agriculture and early dynamics in the manufacturing industries.

Submitted: 10 January 2009

Revised version submitted: 13 March 2009
Accepted: 3 September 2009

First published online: 1 March 2010

*2 L. F. Andersson and M. Lindmark, Is structural change speeding up? The case of Sweden 18502000,
Scandinavian Economic History Review, 56 (2008).

https://doi.org/10.1017/50968565009990151 Published online by Cambridge University Press


https://doi.org/10.1017/S0968565009990151

