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Romupihoilta kohti kiertotaloutta

Vuoden 1976 raportissaan Buroopan komissiolle Walter Stahel ja Genevive Reday hah-
mottelivat suljetuissa silmukkoissa toimivaa taloutta (kiertotalous, circular economy) ja sen
vaikutusta tyopaikkoihin, taloudelliseen kilpailukykyyn, resurssien kdyton tehokkuuteen
ja jitteilden syntymisen ehkdisemiseen. Raportti julkaistiin kirjana vuonna 1981 (Stahel
ja Reday-Mulvey [1981]: Jobs for Tomorrow, the Potential for Substituting Manpower for Energy).
Stahelin ja Redayn kisittelemit tekijit muodostavat nykyisin kolme keskeistd kestivin kehi-
tyksen pilaria, joita ovat tuotannon ekologinen, taloudellinen ja sosiaalinen yhteensopivuus.
Mitchell-palkitussa artikkelissaan The Product-Life Factor Stabel (1982) vaati, ettd koko tuotteen
elinkaari oli otettava huomioon jo suunnitteluvaiheessa, ja osoitti, millaisia mahdollisuuksia
kiertotalous tarjosi yksityiselle sektorille. Tuotteen elinkaaren péid ei saanut olla endd hauta ja
hivitys vaan uusi alku raaka-aineena tai uusiokdytossi.

Raaka-aineita ja tavaroita on toki kierritetty ennen modernia terminologiaakin varsinkin
jos raaka-aine on ollut arvokasta. Yhi uudelleen ja uudelleen ithmiskunta on takonut aseet
auroiksi ja entisten kulttuurien jalometalliaarteet uusiksi kultti- ja statusesineiksi. Tekno-
logian muutokset mullistivat myds varhaisempaa kiertotaloutta. Kun paperia tehtiin vield
lumpuista 1800-luvulle saakka, lumppujen kerddminen oli usein privilegioitua ja sdadeltyd
toimintaa ja jopa vientikiellot olivat Euroopassa yleisid (Geuenich 1959). Teollinen aika
vaikutti hetkeksi merkittdvisti helpottavan raaka-aineiden niukkuutta, mutta tuotannon ja
siten jitteen valtava kasvu on tuonut saatavuuden rinnalle uudet rajoitteet — ilmaston ja
ympariston.

Tdmin numeron tutkimusartikkelissa Kati Toivanen tarkastelee suomalaisen romu-
kaupan syntymisti jirjestelmillisend ammattikuntana, jossa keritdin ja lajitellaan rautaromua
ja metalliromua sekd kuljetetaan ja toimitetaan sitd rauta- ja terdsteollisuudelle sekid kone-
pajoille noin vuodesta 1900 vuoteen 1930. Vuosisadan vaihteeseen mennessi teknologia ja
litketoimintaympirist6 olivat kehittyneet niin paljon, ettd my6s romukauppiaat alkoivat ni-
kya virallisissa rekistereissa ja tulla siten my6hemmin historiantutkijan ndkékenttdan. Myds
jatemateriaalia hyodyntivi litketoiminta alkoi muuttua merkittdvasti 1930-luvun alun laman
jalkeen. 1930-luvun lopulla, ennen toisen maailmansodan alkua, romukauppiaat kohtasivat
tiukkenevaa sddntelyd. Toivanen keskittyy uuden ammatin kysyntdin ja kokoon sekd yrittdjien
asemaan. Artikkelin kolme keskeistd kysymystd ovat: Keitd olivat ensimmadiset suomalaiset
romukauppiaat? Miten he menestyivit? Miten romumateriaali litkkui 1900-luvun alussa?

Lisdksi numero sisiltdid Kari Leppilin erinomaisen mielenkiintoisen luovuuden,
soittimien ja tekniikan historian vilistd suhdetta pohtivan katsauksen ja Eerika Koskinen-
Koviston ja Oula Seitsosen Koneen sdition rahoittaman Piippumuistoja-hankkeen (2021—
2023) piatostilaisuuden seminaariraportin. Reijo Vallan ja Michal Halilan kirjoittamissa
arvioissa litkutaan monen kesdin kuuluvien harrasteiden eli py6riilyn, autoilun ja populaari-
musiikin parissa.

Olli Turunen
Paatoimittaja
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One man’s waste is another man’s business: The early scrap
business as a predecessor to the later circular economy

Kati Toivanen'

A form of “green entrepreneurship” was born and developed in Finland during the first decades of the
20™ century but not intentionally and not based on ecological principles. As the melting technology
in iron and steel industry had developed considerably in the earlier decades, it increasingly created
more of a demand for and supply of raw material. Gradually, scrap became the most important and
valuable waste raw material. A huge leap in technology, changes in national legislation concerning the
freedom of occupation, a lack of raw material, and the growing waste problem created a new group
of professionals, scrap dealers. Some of the new entrepreneurs in the scrap business came from
marginalized ethnic, social, or religious groups with fewer options. This article examines the birth of
the Finnish scrap business as a systematic profession for collecting and sorting scrap iron and metals
and delivering them to the iron and steel industry and engineering works, from around 1900 until
1930. It focuses on two themes: the demand for and size of the new profession, and the status and
background of the entrepreneurs. Who were they? How did they succeed? How did scrap materials
circulate?

Introduction

Utilizing scrap as raw material in steel production is more ecological and cheaper than using
the virgin raw material iron ore. The steel industry in Europe and, for example, in Northern
America is investing heavily in more sustainable production methods and technology. There
are steel factories that have already for decades based their raw material pool entirely on
scrap and those that are gradually working to increase the amount of scrap.” Thus, the
salvaging of scrap also increased at an incredible rate throughout the 20" century.
Historically, scrap has been a part of the waste business, a largely hidden but crucial
sector in the margins of the Finnish industrial economy. However, historical research
has given relatively little attention to the actions taken by the industry and private waste
companies to save resources and reduce the amount of waste and costs. The reason that
the waste and recycling business has remained in the shadows is mainly its image as well as
people’s lack of familiarity with it. First, people’s attitudes towards waste and those persons
— many times members of minorities — who earned their living from discarded products

!'Kati Toivanen is a doctoral researcher at the University of Helsinki. The research and writing of this article
was supported by Liikesivistysrahasto (Foundation for Economic Education). The author would also like to
thank two anonymous reviewers for their constructive and supportive feedback to improve the article.

2 Globally, iron ore is the main raw materials used by the steel industry. However, in some cases recycled
steel, scrap iron and metals have gained the status of being the primary raw material for steel factories.
For instance, in Finland 97% of what is produced at the Imatra Steel Factory (Ovako AB, Nippon Steel
Corporation) comes from scrap. At the SSAB Steel Corporation Finland Raahe factory, the share of mainly
domestic recycled steel being produced has for a long time varied from 20 to 30%, with the aim being to
at least double the amount of scrap in the next few years (Ovako Sustainability report 2021; SSAB Annual
Report 2022; Uusiouutiset November 11th, 2019.
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have been generally negative. The attitudes expressed in different societies were formed by
different cultural, economic, and social forces.’ Scrap dealers have, much like Jewish second-
hand merchants in Helsinki in the early 20* century, faced prejudice and resentment, but in
the case of scrap dealers the stigma was not only because of the entrepreneurs’ background
but also due to people’s negative ideas about waste.* Second, as Geoffrey Jones points out,
“no one called themselves a green entreprencur until the 1990s, or even later.””> While early
entrepreneurs entered the scrap business with financial interests in mind, in retrospect they
can be seen as pioneers of the so-called green entrepreneurship movement. In trying to
find a means to make living, they, often quite accidentally, managed to contribute to the
wellbeing of the environment.®

Prior research has suggested that before the First World War, only rags, used by the
paper industry, had been systematically collected in Finland, and only “some” scrap was
used in steel production.” However, even though rags do have a special status among
the most important and oldest of recycled waste raw materials, scrap salvage was like-
wise business-based and systematic after the turn of the 20" century, and it exceeded the
collection of rags in volume on a domestic scale quite quickly.

In this article, I examine the establishment of the Finnish scrap business as a systematic
profession for collecting and sorting scrap iron and metals and transporting them from and
delivering them to the iron and steel industry as well as engineering works, from around 1900
until 1930. I have chosen this time period for two reasons. First, by the turn of the century
the technology and business environment had developed enough that scrap dealers also
began to appear in official records and become traceable. Second, the business environment
for waste material began to change significantly after the depression of the early 1930s.
In the late 1930s, before the start of the Second World War, scrap dealers faced tighter
regulations. My focus in this article is on two themes: the demand for and size of the new
profession, and the status of entrepreneurs. The article addresses three crucial questions:
Who were the first Finnish scrap dealers? How did they succeed? How did scrap materials
circulate in the early 20™ Century?

During the research period, Finland went from being an autonomous grand duchy in
the Russian Empire to an independent state. The population of the country grew in only 30
years from 2 million at the end of 1880s to around 3 million by 1910. Finland experienced
an industrial boom, the so-called first period of industrialization, with the growth of the
sawmill industry and development of the smaller engineering industry. After the social and
economic crisis of World War I and a civil war, it began to integrate with Western markets.
The last decade of the research period is generally marked by company co-operation and
cartelization.® As I will demonstrate, the business of waste raw materials was no exception.

3 On waste, the business of waste and its invisibility, and people’s attitudes towards waste in history, see,
for example, Zimring 2009; Jones 2017; Pritchard & Zimring 2020, Denton & Weber 2021; Douglas 2002
(1966); Strasser 1999.

40n Jewish people in second-hand business, see Ekholm 2019; Nevalainen 2016.
3 Jones 2017, 13.
©See Jones 2017. Jones refers to the waste business as an “accidentally sustainable” business model.

7 Aalto 1968; an unpublished history of the wastepaper intermediary Paperinkerdys Oy, Paperinkerdys Oy
company archive, Helsinki. Henry Nygard (2016) also refers to Aalto’s study in his comprehensive history of
municipal waste management.

8see Fellman, 2008, 139-166.
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The economic and technological environment both changed significantly, pushing
each other forward. New technology created new and more efficient production methods,
leading to broader possibilities for trading and manufacturing, which then further stimulated
economic activity. The changes led to a demand for new regulations and more liberties for
businesses to be able to expand. Thus, the gradual liberalizing of trade and business activities
from the 1850s to 1870s, together with several important reforms, made entrepreneurship
a more attractive and real option for wider segments of the population.” When it came to
family businesses in general, which most of the pioneering scrap businesses were as well,
the era between 1860 and 1920 witnessed huge quantitative growth.'’

In the first section of this article, I lay the groundwork for the birth of the new profession
by looking at the tremendous technological development taking place in the steel industry
in the late 19" and early 20™ centuries and how it affected the demand for scrap. This
development was crucial for the emergence of private scrap companies. In the following
section, I discuss the different forms of the scrap business based on a comprehensive
study done by Carl A. Zimring. I also track a few of the first Finnish entrepreneurs taking
their chances in a business that did not interest many. In the third section, I trace the waste
material process and take a brief look at how it circulated from industry to industry as well
as to the scrap business and back again to industry. In the fourth section, I present the first
steel industry-owned purchasing company and how and why it operated as an intermediary
between industry and scrap dealers. The chapter explores both the business and economic
developments of the profession during the 1920s. I conclude by summarizing some key
factors influencing how a special form of “green entrepreneurship” was born in Finland.

Extensive archives exist on the waste business, but often they are scattered or contained
within the archival holdings of other businesses or organizations. My sources for this article
include the archives of the industrial operator Oy Fiskars Ab, which used much scrap material,
and the less numerous, but still informative, documents of the first steel industry-owned
purchasing company, Aktiebolaget Jarnbruksfornidenbeter (JBEF)."

Scrap dealers are difficult to track down in the archives. I have made use of the Finnish
Patent and Registration Office’s (Patentti- ja Rekisterihallitus, PRH) official trade registers
in the Finnish National Archives. They, however, are mainly helpful in cases where the
register number or at least the accurate name of the company is already known. Some-
times decades-old companies have been dissolved and founded again several times under
different names, which in some cases makes them more difficult to trace. The extensive
register magazines published by the business register, digitalized by the National Library
of Finland, include the register numbers of individual companies but not always the
business sector; for instance, a scrap dealer may only be mentioned as a merchant, which
makes that company invisible for the purposes of this study.'” The substantial number of
different trade, professional and address calendars or directories for finding and identifying

? Fellman 2008, 146-147.

10 vainio-Korhonen 2022, 19. Internationally, too, one essential feature of the waste business has been that
the enterprises were usually small-sized family businesses; see Denton & Weber 2022, 861.

' The Fiskars historical archive, including the documents considering JBF, are open for research purposes
and located and stored by the company itself in the village of Fiskars, in southern Finland.

12|t was not mandatory before the 1890s to file a notice regarding the termination of one’s company. PRH

also has an extensive internet database, Virre (virre.prh.fi/), which can be quite helpful but is still rather
limited in terms of searching for companies.
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early waste and scrap businesses is one of the most important soutrce collections.” The
private archives of The Finnish Scrap Dealers’ Association have helped me to trace some eatly
companies,'* and relevant sources on entrepreneutship can also be found in the Helsinki City
Archives. For some specific topics, I have been able to utilize interviews that I conducted
with entrepreneurs in 2019. Though the memories and experiences of individuals may be
subjective, they still can offer interesting inside views on and special professional knowledge
of the business and in many cases offer highly coherent descriptions of business practices.”

Finally, in tracing the history of the waste raw materials business, I have gone through
an extensive number of official statistics, such as the industrial statistics on production
and raw materials and trading statistic on imports and exports from the 1880s to the 1930.
These printed collections of statistics have made it possible to collect an original set of data
on the most important waste materials and analyze their usage and significance.'

As Wuokko, Jensen-Eriksen and Kuorelahti have put it, business history “examines
economic forces at the level of practical actors” and typically uses data triangulation.'” In
practice, I combine scattered and, in some ways, limited sources using case studies on small
and medium-sized companies, the archives of large industrial enterprises and politically
connected benefit organisations as well as statistical material. I cross-read and compare
the source material to construct a picture of a specific, still largely unknown, group of
entrepreneurs operating in a marginal business field in the twentieth century and how they
related to their social and economic environment. In the process, 1 suggest a way to do
research on marginalized and “forgotten” businesses.

The rise of steel and machinery

Iron and steel were produced in several different ways in Finland in the 19" century.” The
iron industry was mainly divided into the southern and western parts of Finland and the
eastern provinces of Kuopio and Viipuri. The southern and western ironworks mostly used,
and were dependent upon, imported Swedish iron ore and pig iron as their raw material,
and the products were mainly exported to the Baltic region. In the east, where the Finnish
iron industry grew rapidly in the eatly 19™ century, companies relied for many decades on

13 National Library of Finland, digitalized collections, digi.kansalliskirjasto.fi/search. | use the words
“calendar” and “directory” according to the original sources. Even though | might in a certain case refer to a
certain year’s volume, | have consulted all the calendars and directories (if they have several volumes), like
Finnish Business Calendar 1925-1942, and so forth.

14 The association was founded only in 1940, which makes it more relevant for my later research.

15 Thirty-eight interviews with scrap dealers and other actors related to the business, which are specifically
useful for the research on the latter half of the 20th century, but in some cases they even serve the
research done on earlier decades.

16 For the statistics, see Doria.fi, https://www.doria.fi/handle/10024/90251; a collection published by the
National Library of Finland. The statistics are based on information gathered from different industries by
the Senate’s Trade and Industrial Board (Kauppa- ja Teollisuushallitus), and the original documents collected
from companies can be found in the Trade and Industrial Board's archive in the National Archive (from 1880s
to 1908) and in The Statistics Finland’s Archive (from 1909 onwards).

7 Wuokko, Jensen-Eriksen & Kuorelahti 2022, 164, 175.

'8 Laine 1950, passim., for example 99-128. Laine describes the different iron and steelmaking processes
in precise detail. A concise description can also be found in Duncan Burn’s work The Structure of British
Industry (1958).

10
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domestic lake and bog ore in their production operations and had a reliable market in the
St. Petersburg area."”

Contemporaries were quite aware of the value of scrap. For example, in the 1820s,
while seeking a way out of dependency on Swedish iron ore and pig iron and mapping
Finland’s own possible raw material reserves, many companies had seriously considered
the possibility of melting old guns and canons, that is to say, scrap iron.* In fact, scrap was
always used if it was available, and if the producing methods were suitable. In the 1880s,
local scrap iron was used in Pori engineering works when manufacturing bar iron and iron
nails. In the small Himekoski ironworks, small tools and building products, such as hoes,
axes, nails, and hinges, were made from scrap that the factory obtained from the Suomenlin-
na fortress. Scrap was also imported from St. Petersburg for much ironwork in the 1850s.”
For example, in 1884 firms imported around 2,300 tons of scrap from Russia, but only
approximately 117 tons from elsewhere. Finnish firms imported more than 22,000 tons
of cast iron and scrap, making the share of scrap at the time roughly 10% of all imports.*?

The introduction of the dome furnace was an important technical advance for Finnish
foundries since it allowed them to re-melt pig iron after it had been made in a blast furnace.
Scrap could be added to the raw material pool as well. The first dome furnace in Finland was
built in 1823 for the foundry at Finlayson’s Tampere factory. However, the share of scrap
as raw material at foundries remained low.” The use of it gradually increased, though, and
by the 1920s foundries (together with engineering works) were using from 5,000 to almost
10,000 tons of scrap every year.*

Table 1. Import and export of scrap, 1860-1910, in tons

1861 1865 1870 | 1875 1880 | 1885 1890 | 1895 | 1900 [ 1905 | 1910

Import | 5,117 |n/a n/a n/a n/a n/a 484 161 40 131 154

Export | 1,134 n/a 73 29 1,199 21 598 173 15 0.6 1,401

Sources: Official Statistics of Finland, Foreign Trade statistics 1860-1910. The table only partially
shows the extent of the annual variation in imports and exports. For example, the average annual
export of scrap between 1871 and 1875 was almost 520 tons, and earlier, between 1866 and 1870, it had
been almost 115 tons, even though the table shows much smaller quantities for 1870 and 1875. Some
import numbers cannot be separated from other iron or are not specified in the statistics at all.

19 Paloheimo 2012, 153, 159, 161, 163. Paloheimo (2012, 150-167) also summarizes quite well the earlier research
done on the iron industry’s development in Finland. See also Ahvenainen 2005, 52-63.

20 Kalleinen 2019, 82-86.

2l Laine 1952, 460, 492-493; Laine 1948, 422-423, 428-429. The comprehensive work Suomen Vuoritoimi I-1ll,
by Eevert Laine, is still valid research on the development of Finnish ironworks and engineering works in
the 19th century.

22 Industrial Statistics 1, 1884. The Industrial Statistics did not always specify the amount of imported scrap.
See also Table 1.

23 Kuutsa & Viitala 2020, 45, 52, 79. For instance, the Hoégfors foundry produced almost 3,000 tons of
castings between 1890 and 1894 and a little more than 8,000 tons between 1895 and 1899. Foreign and
domestic pig iron were the main raw materials, while the share of scrap only reached a few hundred tons
during the decade: in the years 1890-1894, the share of pig iron used as raw material at Hégfors was around
3,000 tons, while the share of scrap was less than 150 tons. In 1895-1899, the numbers were around 8,000
tons for pig iron and less than 300 tons for scrap. On the development of foundry technology, see, for
example, Berglund 1989. On Finnish foundries, see Piha 2018.

**Industrial Statistics 37-47, 1920-1930, Official Statistics of Finland (OSF), National Library (NL).
n
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The Finnish iron industry, specifically when using lake and bog ore, was largely
dependent on Russian markets and vulnerable to price fluctuations and changes in customs
policies. The developments in the industry fluctuated between huge increases in demand,
and thus production, in the 1850s and drastic decreases in the number of mines in the
1860s, then to new upswings and overproduction in the 1870s, which led to the closing
of many production facilities. Even though production briefly recovered, the 1880s saw a
gradual decline in demand once again. From the 1910s onwards, the Finnish iron industry
focused on feeding the growing domestic engineering works. The main raw material for
ironworks at the time was foreign pig iron and scrap.”

Table 2. The industrial use of scrap, 1886-1915, in tons

1886 1891 1895 1898 1901 1906 1912 1915

2,600 4,500 7,000 5,000 8,800 3,200 18,500 25,600

Sources: The Official Statistics of Finland (OSF), Industrial Statistics 3-32, 1886-1915. The table is
indicative when it comes to the years before 1912. The statistical methods varied and information
on how they were prepared was not always readily available. The years have been selected partly
based on where the most reliable information was available and to enable some comparison: the
use of scrap sometimes varied greatly from year to year, and it is not always easy to distinguish the
proportion of scrap out of all the raw material in the statistics. In addition, the scrap melted in the
Siemens-Martin furnaces was not always separated from the other iron melted in them, which occa-
sionally makes estimations difficult. The total amounts melted using the Martin method have many
times been much higher than with other melting methods. For instance, in 1902 in Taalintehdas alone,
almost 7,000 tons of “pig and wrought iron and their scrap” were melted in the Martin furnace, while
much less was melted using other methods.

Significant technical improvements impacted the steel-making industry in the 19®
century, such as the Bessemer process, developed by the Englishman Henry Bessemer in
the 1850s.*° However, the Bessemer process was not very useful for treating scrap iron
since higher temperatures were needed to remove impurities when melting the scrap. In
fact, the method did not even reach the more remote ironworks in Finland due to the
novelty of the puddling method being used at the time and the fact that the Bessemer
method was likewise not suitable for processing the lake and bog iron ore, which contained
phosphorus.”” Another invention did though revolutionize the industry, forever changing
the steel-making process —and the use of scrap as raw material — both in Finland and world-
wide. Emile and Pierre Martin, from France, decided to use a new regenerator invented by
Friedrich and Wilhelm Siemens to heat the open-hearth furnace, causing it to reach much
higher temperatures. The method was called the Siemens-Martin method, and it made it

25 The ironworks using lake and bog ore faced serious difficulties from the mid-1880s onwards, when the
customs duties changed between Russia and Finland. By the beginning of the 20th century, the era of using
lake and bog ore gradually came to an end due to technological developments. See Heikkinen & Hoffman
1982, 70-76; Paloheimo 2012, 163.

26 The Bessemer process allowed for high enough temperatures capable of burning off the carbon from
the iron, improving the steel cast for coarser building materials, such as railway rails. The quality was not
consistent enough for finer steel alloys and machinery parts though, which is why the puddling method,
invented in the 18th century, was still necessary. See Laine 1950, 455; Heikkinen & Hoffman 1982, 73-74.

27 Zimring 2009, 23; Heikkinen & Hoffman 1982, 73-74.
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|

Figure 1. Source: Imatra Museums. CC BY 4.0. The electric arc oven at Elektrometallurgiska Ab,
Vuoksenniska, Imatra, most likely from the 1920s. The scrap was put into the oven, shown at the
bottom of the picture. The electric current then caused an arc of more than 3,000 degrees Celsius,
melting the scrap raw material.

possible to produce a much finer and better-quality iron. Even a mixture of pig iron and
scrap iron resulted in a good quality steel with the Martin method. Steel making became a
mass production operation.”

The Martin method was indeed a positive development for steel making in Finland.
Much by-product scrap was just lying around in the ironworks yards. For example, in 1890
the amount of wrought-iron scrap obtained as a by-product reached 360 tons, and the
Martin process itself produced 130 tons of scrap worth remelting.” Finland’s first Martin
oven was completed in southern Finland, at Taalintehdas, in 1879, and it could hold 8,000
kilograms of iron and scrap. The second Martin oven was built in Virtsild, near Kuopio,
in 1885, but the company was not able to find enough scrap to fill the oven. They began
investigating whether pig iron could replace the wrought-iron scrap, though. The third
Martin-oven was built in 1888 in southern Finland, at the Aminnefors steel plate and saw
blade factory.” In the 1890s, approximately 40 percent of iron in Finland was produced
using the Siemens-Martin method, and by the beginning years of the 20™ century more than
70 percent was being produced using the method.”

28 LLaine 1950, 453-458; Heikkinen & Hoffman 1982, 57, 73-74; Nisser 2011, 102-103.

2 Industrial Statistics 7, 1890.

30 Laine 1950, 456-457; Laine 1948, 423, 429.

31 Heikkinen & Hoffman 1982, 74. From the 1890s onwards, all the other iron and steelmaking methods
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The quantities of scrap utilized in the Finnish iron and steel industry remained modest
at the turn of the century. However, a look at steel production in 1895 reveals scrap’s
growing importance and new possibilities for its use: factories were using more than 5,000
tons of scrap, compared to 3,000 tons of pig iron, to produce 8,000 tons of steel.”” During
World War I, Finland had around 20 iron factories, but many of them ceased operations
during the next decade. The early 1900s also saw another significant invention, electric arc
ovens, which could be charged completely with scrap. This invention in turn increased the
building of new scrap iron smelters. For example, in 1921 Ab Wirtsild Oy built a smelter
in Himekoski using electric power for smelting high-quality scrap. The scrap was brought
from various parts of Finland, and it consisted of everything from large parts of ships to
small lathe chips.”® As a result, the domestic scrap business grew steadily during the 1920s.

New business opportunities

As a means of livelihood, waste has had two faces, the one associated with poverty and
marginalization and the other with better economic prospects. As Sara Pritchard and Carl
Zimring have put it, though working with other people’s discarded waste has for a long time
exposed the most vulnerable people in society to environmental and health issues, it has also
created business opportunities for many.™

The new waste business sector began growing at a modest scale, though. Scrap dealing
had low entry threshold. It did not require substantial investment because a person could
start even with just a sack or a wheelbarrow. Collecting and sorting was done manually, and
for the first decades of the 20™ century the most important tools for breaking larger pieces
into smaller pieces were a hammer and torch. If a person already had a yard where they
lived, they could collect and store waste materials there. This fact, coupled with the general
“cultural unease,” as Carl Zimring puts it, that most of the population felt towards waste,
for example in the United States, made the scrap business a real option for immigrants.”
Though the industrial production and population size of Finland was certainly much smaller
than in the United States, Finland also had a group of people existing on the margins of
society who were willing to take their chances as entrepreneurs in the waste business since
the barriers of entry were similarly low for them.

In addition to the above-mentioned technological innovations and increasing raw
material needs, institutional reforms made in the latter part of the 19" century were ground-
breaking for Finnish entrepreneurship and business life in general, and the birth of the
scrap business as well. The most important measures in terms of liberalizing trade and
business were the abolition of the guild system and the freedom to establish steam sawmills.
Company law reforms, such as the Company Acts of 1864 and 1895 and the Bankruptcy

started to decline. For example, the puddling method had been used to produce half of all iron in the 1890s,
but by the beginning of the 1900s it was being used to produce only one-fourth of all iron.

32 Industrial Statistics 12 & 13, 1895.

33 puustinen 2013, 124; Ahvenainen & Kuusterd 1982, 247; Burn 1958, 263. The next important technological
inventions in the melting process were introduced after the Second World War.

3 Pritchard & Zimring 2020, 86.
33 Zimring 2009, 57.
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Act of 1868, were also important.”® The new regulations for trade and business life allowed
everyone to earn their living as entrepreneurs, including, as of 1879, even those who were
not official citizens of Finland.”

The gradual increase in consumption was another opportunity for the waste business.”
During the years in question, Finland did not have a municipal waste management system
that handled such discards as rags, metals, and paper, and the amount of this type of waste
generated by households was increasing, but still rather small at the time.” The situation was
similar in Stockholm, Sweden, where waste management officials did not think that treating
discarded waste was economically productive enough to salvage such waste materials and
to sell them for industrial re-use, because the city was still so small.*’ However, the scrap
business had already by the early 1900s become established in Sweden, meaning that valuable
waste materials could be sold to factories there.*! 'This was the case in Finland as well, where
scrap dealers could see a market niche arising as a result of changing consumption patterns
and thus traded both with private consumers and larger industries, with the latter being their
primary customer in terms of scale.

The scrap business has had actors on many different levels. Focusing on the United

States, Carl A. Zimring has divided the actors into five different groups. Collectors (erdiili-
jaf) were individuals, often women or even children, who scavenged through other people’s
waste to find something reusable but easy to carry. They sold or exchanged any items of
worth to peddlers (kulkukauppiaat), who were usually grown men equipped with sacks or
pushcarts or even horse-drawn carriages.* Passing peddlers were a common sight in rural
Finnish society as well. According to Antti Hikkinen, on a societal level industrialization and
urbanization contributed to the phenomenon. Peddlers, or the “rag-and-bone-men,” were
often from different ethnic groups and existed in the margins of society. The phenomenon
was associated with negative descriptive words, such as “filthy” or “dangerous.” However,
the rag-and-bone-men in fact played an important role in raw material circulation since
they collected rags for the paper industry, and sometimes the discarded goods carried in
wheelbarrows, sacks, or horse-drawn carriages may even have been the beginnings of a
more permanent, long-term, and even successful business.”

The last three groups represent the actual scrap business, which is the subject of this
article. Zimring terms the groups dealers, processors (I use the Finnish word romukaup-

36 Fellman 2008, 146-147.
37 Hakkinen & Tervonen 2008, 20-21; Mikkola 1985, 211-214.

3 0n the increase in and development of consumption patterns in the early 1900s, see, for example,
Ruuskanen & Valkonen 2021.

39 0n the development of Finnish waste management from 1830 to 1930, see Nygard 2004. Finnish cities
independently followed Swedish cities when planning their sanitation services and waste management
models. The 1927 Public Health Act made municipalities responsible for overseeing waste.

405jsstrand 2014, for example 45-46.

4l Sjostrand 2014, 107, 134; Nygard 2016, 47. For example, when the first incinerator was built in the locality of
Lovsta, in Stockholm, some sorting was done, and the sorted metals and rags could be sold to scrap dealers.
42 Zimring 2009, 52-53, 55.

43 Hakkinen 2005, 225-262. Hakkinen (p- 249) writes that many businesses in Finland have begun this
modestly. See also Nevalainen (2016) for a general discussion of the business activities of people from East
Karelia in Finland; on the importance of rag-and-bone men to material circulation, see p. 22; on how peddling

led to more permanent business, see pp. 169-208; on Tatar peddlers in late nineteenth-century Finland, see
for example, Wassholm 2020.
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Figure 2. Source: Photographer: Vilho Pauro 1929, Hyvink&a City Musem. CC BY-NC-ND 4.0. Some-
times the collecting of waste materials led to permanent involvement in the scrap business. The
scrap dealer in the picture had received a tailcoat and top hat from the gentlemen of the town of
Hyvink&a. His cart contains scrap metal.

piaat for both), and brokers (vilittdjat/ tukkurif). The dealers and processors differed from
collectors and peddlers most visibly in that they had a permanent base of operations — a
yard, shop, and/or warchouse — for the business, and they traded in larger volumes. Their
clients included the smallest actors, ranging from scavengers to peddlers, other scrap dealers,
and sometimes even big industrial operators. Some of the entrepreneurs also processed the
scrap they bought, for example by cutting and shaping the bigger scrap to a desired size and
model specified by the industrial buyer. To become more efficient and faster, processors
invested in tools and machines over the years.*!

Brokers held the highest position in the scrap business. According to Zimring, they
differed from other scrap dealers mainly in that they had direct connections to other
industries, and they operated on a larger scale. Their buyers, representatives of the foundry
and steel industry, informed the broker of their needs and the broker then contacted several
scrap dealers to be able to deliver what was ordered. If needed, the brokers also processed
the material that they purchased.”

Several of the scrap businesses operating in the 1920s had already been founded
between 1895 and 1910, proving it was possible to succeed in the business for decades.
They included such scrap businesses as E. Haitto and K.V. Ruuti, both located in Tampere

4 Zimring 2009, 53, 55.
*bid. 53.
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and still operating at the end of 1930s,* and Ewil Osterman, a rag and scrap business located
in Helsinki that had been officially registered in December of 1896. Osterman, however,
employed different strategies in the scrap business. He had many business partners. In 1907,
the company that he had founded continued under the name Skrothandelsbolaget Osterman &
Lind, with Osterman’s business partner Arvid Lind. Just a couple of years later, in 1909,
Osterman resigned and the company continued as Skrothandelsbolaget Arvid ind.*” However,
Emil Wilhelm Osterman had also been a business partner with Juho Theodor Soini, from
Tampere, in the company Rauta- ja Romu-Kaunppayhtii since 1907. The company ceased
operations in 1909.* Despite experiencing difficulties and changes, the scrap company E.
Osterman was still in operation in the 1920s and 1930s, later run by Jarl Osterman.”

Scrap dealers were usually men. Evidence does exist, however, of women actively taking
part in the scrap business in Finland from its earliest years. One example is the now more
than 120-year-old family business Rautasoini Oy, in the town of Tampere, where Hilma Soini
took care of three sons and a scrap business under her husband’s name, J. Th. Soini™> The
scrap dealer Petter Barkoff’s wife, Jevdokia, appears as a co-owner of the company P.
Barkoff & Co. in the 1910s,”" while Erika Kallio owned Helsingin Romukanppa 1911-1917 >
Fanny Lepikkoé owned Siltasaaren Rauta- ja Romuliike from 1922 to 1930 in Helsinki,” and
Sofia Josefina Lannér owned a scrap business in the western Finnish town of Pori in the
1910s.>*

One of the first waste businesses in Finland was owned by the Barkoff family. After the
War of Finland in 1809-1809, it was common for entrepreneurs with a Russian background
to arrive in the new Grand Duchy of Finland together with several brothers. This explains
why the companies involved in trading often had the same names. The profession, or the
business, often passed down from father to son.”” Some families used marriage with a Finn
as a strategy to better integrate into Finnish society, while at the same time often maintaining
their own culture, language, and religion.”® The Batkoffs, who were Greek Orthodox, are

46 Trade register, dissolved companies, Eb:915 & Eb:940, Finnish Patent- and Registration Office (PRH),
National Archive (NA); Finnish Trade Calendar, Suomen Kauppakalenteri 1929; Finnish Business Calendar,
Suomen Liikekalenteri 1938.

47 Trade register, dissolved companies, Eb:142, PRH, NA; Registertidning fér Varumarken no. 45, 1897, 15, Emil
Osterman; Registertidning fér Varumarken no. 312, 1907, 1, Skrothandelsbolaget Osterman & Lind; Register-
tidning fér Varumarken no. 396, 1909, 731, Skrothandelsbolaget Arvid Lind.

“® Trade register, dissolved companies, Eb:547, PRH, NA; Registertidning fér Varumarken no. 314, 1907, 101,
Rauta- ja Romu-Kauppayhtio; Registertidning fér Varumarken no. 377, 1909, 52.

* Finnish Trade Calendar, Suomen Kauppakalenteri 1929, Finnish Business Calendar, Suomen Liikekalenteri
1938, Directory of the Finnish Economy, Suomen talouselaman hakemisto [ 1937.

30 Trade register, dissolved companies, Eb:268, PRH, NA; Registertidning fér Varumarken no. 159, 1900, 11, J.
Th. Soini. Company was registered in 1900.

51 Trade register, dissolved companies, Eb:739 & Eb:1044, PRH, NA; Registertidning fér Varuméarken no. 388,
1909, 12, P. Barkoff & Co.

52 Trade register, dissolved companies, Eb:821, PRH, NA; Finnish Trade and Industrial Calendar, Suomen
Kauppa- ja Teollisuuskalenteri, 1917, 342; Registertidning fér Varuméarken no. 450, 1911, 19, Helsingin Romu-
kauppa; Registertidning for Varumérken no. 671, 1917, 6.

3 Trade register, dissolved companies, Eb:1508, PRH, NA.

34 Finnish Trade and Industrial Calendar, Suomen Kauppa- ja Teollisuuskalenteri, 1917, 342; Registertidning
for Varumarken no. 268, 1905, 81, S.J. Lannér.

5% Hakala 2002, 32-33.

36 See Paloheimo 2012, 87-88. Paloheimo both contributes to and provides a substantial overview of prior
research on the development of foreign-born business actors’ political and economic rights in the early
nineteenth century.

17



Tekniikan Waiheita - One man’s waste is another man'’s business

Figure 3. Source: Private collection/llkka Eronen. Urho Kivirinta’s scrap yard in Himeenlinna,
Hameensaari, in 1926. The small girl in the white dress is Lempi Kivirinta; she later became a scrap
dealer like her father, who had first started in the business in 1917. Even though the waste business
was quite male dominated, some women did enter the business sector as entrepreneurs and
business partners.

a good example of people from a minority group entering an undesirable business field
and succeeding quite well both as traders and industrialists, integrating into Finnish society
but also maintaining their own cultural identity through active participation in the Russian
community. The scrap dealer Georg Barkoff owned a bone meal factory, which already in
the 1870s utilized the bones that his Helsinki-based company salvaged.”” He was martied to
a Finnish woman named Maria Ahlfors. One of their sons, Alexander, became an educated
artist who travelled around the Mediterranean Sea and settled in Greece in the 1920s.%
The family business was quite successful, but it also faced difficult times in the in the late
19" and early 20" centuries. In 1879, Georg Barkoff did not pay any taxes, which suggests

7 Barkoff received the right to establish a bonemeal factory in 1872. He rented land for his business from
the city of Helsinki, and the rental affairs were discussed in the city council in, for example, the 1870s and
1880s. Records of the Magistrate, December 12th, 1872, Ca:195, Magistrate; City Council, September 1st, 1882,
Eb:7, City Council reports, Helsinki City Archive.

38 Reitala 1997: Alexander Barkoff. National Biography online publication.
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Figure 4a. Source: Photographer: Signe Brander, 1908. Helsinki City Museum. CC BY 4.0. Barkoff's
bonemeal factory on the outskirts of Helsinki in the year 1908. The Barkoff family business salvaged
and recycled many waste materials. Their scrap yard, at the corner of Simonkatu and Annankatu

in Helsinki, was even called a “magnificent sight” full of scrap that was “constantly sorted” before
the wooden houses were demolished in the mid-1920s (as remembered by V&iné Tanner, Helsingin
Sanomat November 23rd, 1967).

Hetsingfors

Figure 4b. Source: Photographer: Signe Brander, 1909, Helsinki City Museum. CC BY 4.0. Petter
Barkoff's family scrap business yard in Helsinki, pictured in the year 1909. The Barkoffs traded

for rags, bones, and metals, all of which were valuable waste raw materials. Storing the material,
however, was a challenge. Barkoff's business companion and wife, Jevdokia, was not allowed to the
handle rags and bones lying around the yard since they could be “harmful” to other people in the
densely populated neighborhood - rags and bones smelled and invited flies, and they were potenti-
ally dangerous to people’s health.
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that he had not succeeded or else that he had temporarily ceased business operations.”” In
1882, howevert, at the Moscow Industrial Exhibition, Barkoff’s bone meal won an honorary
diploma for its quality. The company also sold scrap copper to the Mint of Finland for coin
making during the years 1888—1892. In 1894, a fire broke out in the basement of Barkoff’s
office, where rags were stored.”’ The business had to deal with several lawsuits and the threat
of bankruptcy in 1894, causing one of his sons, Petter Barkoff, from the town of Turku,
to announce that his business had nothing to do with G. Barkoft’s business. However, the
threat of G. Barkoff’s impending bankruptcy was soon resolved due to creditors withdraw-
ing their claim." His son, Petter Barkoff, educated in St. Petersbutg in business economics,
himself entered the scrap business, t00.”” Some merchants and professional groups of Rus-
sian origin were also the target of boycotts in the eatly 20® century as a protest against
Russia’s unification efforts. In some fields, business leaders even made efforts to change the
Russians into Finns. However, Russians were primarily involved in professions that tradi-
tionally Finns did not want to do.* The waste business was dirty and hard work, not likely a
profession that would have been very attractive to Finns.

Georg Barkoff died in August 1899, in Helsinki, at the Deaconess Institute, and the
death of the “well-known iron and scrap dealer” who had “for long owned a major scrap
business” was reported in the newspapers.® His widow, Matia Barkoff, continued the family
business at least on paper for the next ten years,” until their son, Ivan Barkoff, assumed
responsibility for the company in 1909.% In 1916, he even established a foundry, Arkadia
Metallgjuteri”” Barkoff also acted as chairman of the board and the managing director of
a sawmill business, Oy Temintaipaleen punnjalostus Ab, founded in 1912, until to at least the
1930s.% Just like their father, who had been a spokesman for the petty bourgeoisie in society,
his sons were active members of the community. Petter held positions of trust both in
the Russian Association and the church, and Ivan was a founding member of the Helsinki
Russian Merchant Association.”” Ivan Barkoff, hailed as “pioneering” by fellow dealers,”
was involved with the scrap business until his death in 1947, after which his daughters,

3 Perald 1970, 80-81.
%0 Yusi Suometar August 9th, 1882; Ostra Finland April 17th, 1893; Uusi Suometar May 9th, 1894.
1 Abo Underrdttelser January 3rd & January 8th, 1894.

2 petter Barkoff's company was dissolved and founded again several times: Trade register, dissolved
companies, Eb:152, Eb:739, Eb:1044, PRH, NA; Hufvudstadsbladet January 25th, 1926, Petter Barkoff's

60th birthday inscription. The inscription mentions that Petter Barkoff had continued with his father’s
scrap business. However, according to the PRH archive it was Ivan who continued under the name of G.
Barkoff. On the other hand, Petter Barkoff also moved his business from Turku to Helsinki closer to other
family-owned companies and was in the scrap business for many years.

0 see, for example, Hanninen 2023, 113-123.
% Uusi Suometar August 6th, 1899; Hufvudstadsbladet August 5th, 1899.

% Trade register, dissolved companies, Eb:27, PRH, NA; Industrial Board’s Register Magazine for
Trademarks no 130, January 26th, 1900, 428.

% Trade register, dissolved companies, Eb:768, PRH, NA.
7 Trade register, dissolved companies, Eb:1019, PRH, NA.
% Finnish Timber and Paper Calendar 1926, 1928 and 1930, National Library (NL).

% Leinonen 2002, 116-117; Records of the Magistrate, March 14th, 1868, Ca:186, Magistrate, Helsinki City
Archive; Hufvudstadsbladet January 25th, 1926, Petter Barkoff's 60oth birthday inscription.

70 Annual report 1947, The Finnish Scrap Dealers’ Association’s Archive.
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Katarina and Margareta Barkoff, took over the business.” The decades-long story of the
Barkoff family’s involvement in the waste business indicates that even with a marginal back-
ground, engaged in a marginal business, it was possible to succeed and become a respected
member of Finnish business life — in a way, moving out of margins.

How did scrap circulate?

Scrap emerged as a byproduct wherever iron and steel were produced or processed further,
such as in industries that used iron and different metals as raw material or places where
products and the related components wore out and were discarded.” The Finnish metal
industry in the eatly 20™ century, including steel factories, foundries, and engineering
works, produced scrap iron and metals as a byproduct that they then recycled themselves
or else used another firm’s facilities or a scrap company. For example, Fiskars ironworks in
southern Finland received scrap from Mariefors ironworks and Billnds ironworks, among
others, as well as from several independent scrap companies.” Whether a firm was able to
melt and refine scrap for iron and metal production depended on the technology being used
and what it produced.

Old iron and metals can be found in many areas of private life, too. Farmers and private
households used machines, tools, and everyday commodities made of iron and metals. After
the products were no longer useful, the families exchanged them for other commodities
with peddlers or sold them directly to scrap dealers. The decision depended very much on
the location. Some Finnish towns had had a scrap business already at the turn of the 20®
century.” Peddlers sold their items to scrap dealers, who then sold them to larger scrap
companies or brokers or else made direct contract with a factory. The army or transportation
and construction industries were also suppliers of scrap. The Finnish state railways and
shipyards, for instance, became customers for both private scrap dealer companies and
ironworks. Shipyard and railroad scrap was, however, often too large to handle, but this
gradually changed in the 20™ century, as scrap companies found it easier to invest in tools
themselves.” Different industrial operators also held auctions for scrap dealers to find and
process useless but recyclable raw material.”

"I Trade register, dissolved companies, Eb:768 & Eb:2301, PRH, NA. It is not certain how long the company
continued to operate after Ivan’s death since no announcement of dissolvement was ever made and PRH
removed the company from its register in July 1981. The Barkoffs were, however, in the waste business for
at least 70 years.

2 Burn 1958, 275.
3 scrap Journals, Aa:50, Aminnefors archive, Fiskars historical archive.

74 In addition to Helsinki and Tampere, the early trade and industrial directories and the address and busi-
ness directories of both cities show that entrepreneurs were operating in at least Viipuri, Pori, Tammisaari,
and Kuopio and possibly in a few other places as well, like Turku and Lahti.

75 Scrap Journals, Aa:50, Aminnefors archive, Fiskars historical archive; interview with Arto Kokko February
1st, 2019.

76 Auctions were regularly announced in newspapers. For example, Uusi Suomi, July 14th, 1923; Aamulehti,
May 6th, 1926. The tradition of holding auctions, dating back many decades already at that point, is also
frequently mentioned by former and present-day entrepreneurs; interviews with entrepreneurs, 2019.
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Figure 5. Flows of scrap in the early twentieth-century Finland. Picture drawn by the author
based on the archival materials used for this article. However, even if scrap could not be used in
blast furnaces in larger quantities, the melting processes sometimes produced small amounts
of scrap as a byproduct, which was then melted with iron ores. The steel and foundry industry
also imported scrap before the advent of the first purchasing cartel; but the cartel handled the
importing of all raw material after 1919.
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Towards the end of the research period, several actors in the Finnish scrap business
begun operating like brokers (fukkurif). They travelled longer distances to buy larger
amounts of scrap and other waste and delivered the material to paper or steel factories.
For instance, Karjalan Lumppu- ja Romuliike (founded by the young Jewish cellist Donuard
Kuschakoff, with the company now known as Kuusakoeski Oy) in Vyborg apparently handled
deliveries with horse-drawn carriages for the first years of the business. However, in 1927
the company acquired a small Ford Model T truck and three years later a slightly larger
Chevrolet truck.”” Other scrap businesses also had trucks already in the eatly 1920s, such as
Riihimdien Romuliike, which rented the truck to private people and other merchants as well.”
Boats, ships, and railways were also used for transportation when possible or necessary.”

Kustaa Eklund’s company Romukanppa Koivuniens,* founded in the mid-1910s, regulatly
supplied scrap to Fiskars ironworks in the 1920s and later. The company collected scrap
from at least 20 different localities in southern Finland and supplied it to Fiskars.” As the
business grew, the brokers did not even see the scrap they bought from smaller dealers
because the scrap was delivered in their name, but by the smaller company, straight to the
industrial buyer.* Whereas many scrap businesses also traded with private consumers, some
companies only traded with other scrap dealers and industrial operators.*’

The amount of scrap supplied by entrepreneurs to Fiskars varied, but it was mostly on a
modest scale. Smirnoff’s scrap company in Porvoo supplied 15.5 tons of scrap in December
of 1921. In the same month, K.E. Salama, from Jirvenpid, supplied only 221 kilograms.
Sometimes companies supplied scrap to larger firms several times a month, such as .44 Pester
Barkoff Oy, from Helsinki, who in May 1921 supplied more than 32 tons of scrap. As an
independent operator, the company, along with some others, eventually stopped supplying
Fiskars. They later supplied scrap through Oy Rautatarvike Jarnbruksfornidenbeter Ab, the
first Finnish industry-owned intermediary between scrap companies and the scrap-using
industry.®

"7 Trade register, dissolved companies, Eb:1626, PRH, NA; Lajunen & Hamaldinen 1994, 12; on Donuard
Kuschakoff’s son, Victor Kuusakoski, see Métténen 2017. Unfortunately, Kuusakoski Oy apparently lost their
early archives as a result of the bombings during World War II.

78 Riihiméen Sanomat, October 4th, 1924; for more information on trucks and their prevalence in Finland,
see, for example, Pentti, Mikko & Mékinen, Ville 2012-2024. Luettelo Suomen moottoriajoneuvoista ennen
vuotta 1922. Mobilia. (A list of Finland's motor vehicles before year 1922).

7% Lajunen & Hamaldinen 1994, 12. See also the section on emerging co-operation and cartels.

80 Kustaa Eklund used this name for his company for a long time, but it was later, in the 1940s, changed to
Salon Romuliike. Trade register, dissolved companies, Eb:956 & Eb:2707, PRH, NA. Eklunds were big and
famous in scrap business for many generations even after the first two companies.

81 Scrap Journals, Aa:50, Aminnefors archive, Fiskars historical archive.

82 These business practices were sometimes explained in newspapers to wider public, too. Salon Sanomat
January 20th, 1938.

83 Uusi Suomi, December 14th, 1924, Oy Stannum Ab.

8 scrap Journals, Aa:50, Aminnefors archive, Fiskars historical archive; More about Oy Rautatarvike Jarn-
bruksféorndenheter Ab in section “Emerging co-operation and cartels”.
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Figure 6. Source: Photographer: Signe Brander, 1912. Helsinki City Museum CC BY 4.0. Erika Kallio’s
scrap business, Helsingin Romukauppa, pictured in 1912 on Siltasaarenkatu 7, in the Hakaniemi
neighborhood of Helsinki, where the Hakaniemi marketplace is currently located. Engineering
works were also located in the Hakaniemi area, which was good for scrap companies.

Emerging co-operation and cartels

The more extensive period of industrialization in Finland began during the first decades
of the 20™ century.® If anything good came out of World War I, it was that it resulted
in a positive change for the development of the Finnish engineering industry, which had
previously mainly just operated domestically. Nearly all items produced in Finland were
exported to Russia between 1915 and 1917.% Iron and metals were strategically important
raw materials. Thus, for example, officials banned the export of scrap metals from the
Grand Duchy of Finland beginning in 1915.*

85 Ojala, Roitto & Karonen 2018, 187.
86 Kuisma 2015, 161; see also Fellman 2008, 154.

87 Regulation concerning the State of War No. 22, January 31st, 1915, and List of Products under Export Ban
No. 33, July 1st, 1915, No. 73, November 31st, 1915, & No. 40, August 31st, 1915; collection of decrees (issued in
the Grand Duchy of Finland), National Library, NL.
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With production growing so rapidly, a new iron factory, Elektrometallurgiska Aktiebolaget,
was established in Vuoksenniska. The factory based its production mostly on scrap iron,
but it had to halt production for a few months during the Finnish civil war in the spring
of 1918.% Nevertheless, the founding of Elektrometallurgiska was certainly promising for
the scrap business that was slowly taking shape at the time. In general, the amount of scrap
used in Finnish industry during the years of World War I (1914-1918) mostly increased
compared to earlier years. As Jorma Ahvenainen has written, it is often crises and changes
in society that lead to an increase in the number of small entrepreneurs.”” The Finnish trade,
industry, business, and professional directories show a clear increase in the number of scrap
businesses from the mid-1910s to the late 1920s. At least 20 scrap businesses existed in
Helsinki alone at the time, many of them only founded in the 1920s. The new businesses
also began to cover an area that included more than just the largest cities.”

Table 3. The use of domestic and foreign scrap during World War |, 1914-1918, in tons

1914 1915 1916 1917 1918
domestic 21,894 25,633 26,443 21,762 16,115
foreign 17 1,376 3,412 5,325 0.5
in total 21,917 27,009 29,855 27,087 16,115.05

Sources: Official Statistics of Finland, Industrial statistics 31-35, 1914-1918. The share of scrap inre-
lation to the rest of the raw material depended on the technique and the producer, but sometimes
also the way in which the statistics were compiled determines what information can be obtained.
Thus, the share of scrap raw material in general could vary from 3% to over 50%, and sometimes, in
the case of electric arc ovens, even the majority of raw material was scrap. However, for example
in the year 1915, the share of scrap in relation to other raw material was approximately 37%. How
much of this scrap circulated through scrap dealers, however, cannot be estimated for the purpo-
ses of this article.

The turbulent years of the First World War led to the collapse of empires and the
birth of new states. Finland went through a devastating civil war. Contemporary economic
actors were quite concerned about the future of the country and its business life. Finland’s
financial independence needed to be protected as well. As a solution, the government
established a Trade and Industry Commission on the Senate’s orders on April 16™, 1918. The
commission was tasked with monitoring and controlling all production and trade, including
the granting of import and export licenses, the use of stored resources and commodities,
and the overseeing of all domestic production operations. It also favored cartels. Members
of the commission were prominent representatives of business life in general.”

8 Koskinen 2016, 54-55.
89 Ahvenainen 1994, 52.

O For example, Finnish Trade Calendar, Suomen Kauppakalenteri 1929. The precise number of companies
cannot be stated. However, the number grew from a few dozen in 1915 to around a hundred by 1930. The
number of companies also varied from year to year, depending on many factors. Not all the companies can
even be traced.

ol Lamberg 1999, 23-24; Aunesluoma 201, 26-28.
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The commission encouraged new domestic innovation to satisfy different production
and raw material needs, and waste materials played a role in such activities. For example,
lacquer and cork were made from birch bark, and sticklebacks and fish waste was used to
manufacture oil.”> In 1921, the government gradually ended the regulation of foreign trade
and stopped regulating prices.” After that, Finnish scrap dealers, no matter how hard
they worked, could not keep up with industry’s hunger for raw material. The salvaging of
domestic scrap increased but so did the demand.

Table 4. The use of domestic and foreign scrap in Finland between 1919 and 1929, in tons

1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929

domestic | 23,600 | 14,300 | 27,500 | 21,000 | 23,100 | 30,900 | 32,500 | 28,900 | 24,400 | 39,800 | 35,500

foreign 1,000 1,100 400 7,600 | 9,000 | 9,000 8,400 |12,700 | 25 600 700

Sources: Official Statistics of Finland, Industrial statistics 36-46, 1919-1929. Figures have been
rounded up or down to the nearest hundred. When it comes to the percentage of scrap (in relation
to all raw material) used in the melting ovens, the numbers varied. For instance, scrap accounted
for approximately 44% of all raw material (iron ores and pig iron) in 1920, more than 58% in 1925, and
approximately 56% in 1929.

Table 5. The export and import of scrap iron between 1920 and 1930, in tons

1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930
export 996 159 457 160 215 229 171 1,523 4,424 5,116 2,440
import 4,777 568 12,14 2,223 10,325 9,444 16,611 1,456 1,300 691 535

Sources: Official Statistics of Finland, Foreign Trade 1920-1930. The figures do not, for instance,
include copper or tin scrap because it is not possible to determine how much of the metal being
exported was indeed scrap since it was combined in the statistics with raw metals. However, the
amount of exported and imported metal varied during the decade from a few hundred to half

a million tons. This variation suggests that scrap dealers probably were well compensated for
exporting metal scrap as well since such scrap was more valuable than ordinary scrap iron.

The statistics on the importing and exporting of scrap tell the story of a business that
fluctuated quite dramatically. The annual amount of imports and exports varied enormously.
For example, at the beginning of the 1920s almost 5,000 tons of material was imported,
a number that dropped to a few hundred tons the next year and then jumped to a new
record of more than 12,000 tons the following year. It only took two years before a new
record of more than 16,600 tons of imported scrap was achieved in 1925. It is thus no
wonder that almost all the material that Finnish scrap dealers could salvage was purchased
by the domestic industry. Compared to, for example, the rag trade, the scrap trade was more
irregular. It is also important to remember that scrap could be stored almost indefinitely,

22 Sjltala 2022, 150-151.
93 Aunesluoma 201, 31.
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and therefore it was sometimes in the best interests of those in the metal industry to import
more scrap than they immediately needed.”* When it comes to the importing and exporting
of waste materials, changes affecting the transport infrastructure must also be considered.
After Finland’s independence, foreign trade in general shifted even more from east to west,
and therefore, from railways to the sea, which resulted in a need for more and better ships.
The Finnish merchant fleet experienced a fundamental technological restructuring from
the 1920s onwards, and wooden sailing ships were gradually replaced by steel-hulled motor
vessels.” Finland also faced winter shipping challenges, and the securing of merchant
shipping became a priority in maritime policies.”

Increasing amounts especially of wastepaper, rags, bones, and other animal parts as
well as regenerated rubber and rubber waste were also exported and imported. Many
scrap dealers handled and traded many of the above-mentioned materials depending on
the company’s location or the availability of the materials. The exporting of rags even
overtook the exporting of scrap in 1924-1926, but then the scrap business experienced
a rocket-like expansion in scrap exports from 1927 onwards. This expansion combined
with the occasional health-related issues and restrictions” affecting rag business might have
pushed some entrepreneurs towards specializing in scrap iron and metals instead of other
waste materials.”

It was in the best interest of those in the metal industry to secure enough raw material
for everyone and influence the prices. Thus, they joined together. The first Finnish metal
industry-owned purchasing company for scrap, Oy Rautatarvike Jarnbruksfornidenbeter Ab, was
founded in 1919 by three prominent companies, Taalintehdas Oy, Oy Fiskars Ab, and Ab
Wirtsild Oy, meeting in the office of The Finnish Metal Industry Association, which had
also just been founded in 1918. The purpose of the Jirnbruksférnédenheter purchasing
company was to improve the procurement of raw material for its owners. With the help of
the joint purchasing company, the metal industry was able to reduce competition among
scrap companies and affect price levels.” The Swedish scrap-using steel industries had
founded a purchasing company with the same name, Jarnbruksfornidenbeter (JBF), just two
years earlier in 1917, which also aimed to influence the scrap markets. In Sweden, a new law
for regulating the scrap and rag markets was introduced in 1918."" Finland, however, was in

4 Foreign Trade 1920-1930, 1 A: 40 - 1 A: 50, (OSF), National Library (NL).
%3 See Kaukiainen 2008, 354-396; 371; Sahari 2018, 73.

% On the development of the shipbuilding industry within societal, technopolitical systems in Finland in
1918-1954, see Sahari 2018.

7 Entrepreneurs faced difficulties and restrictions imposed by the city’s health authorities with respect

to storing bones and rags and trade in general due to possible health risks and the unpleasantness they
caused for the neighborhood. See Records of the registry office, Ca:336, 1914, Helsinki City Archives; Health
and Nursing Care 1, 1910, 30-31, Helsinki City Statistics | & Health and Nursing Care 2, 1911, 19-20, Helsinki City
Statistics Il, Helsinki City Archive.

% Foreign Trade 1919-1930, (OSF), National Library (NL); see also Tables 3 & 4 in this article. For example,

in 1929 companies exported almost 370 tons of rags and slightly more than 5,000 tons of scrap, but
wastepaper exports totaled more than 24,000 tons. Finland was also a steady importer (from 2,000 to
nearly 5,000 tons a year) of rags throughout the 1920s because the salvage of domestic rags could not fulfil
the needs of the industry, which included only rags, not industrial wool or cotton waste. Rags were also
listed as one of most important imported raw materials in the latter part of the 1920s.

» Stadgar och Protocoll December 29th, 1919, HI:4, AB Jarnbruksférnédenheter 1920-1930, Fiskars archive,
Fiskars historical archive.

100 5i5strand 2014, 107.
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the midst of fighting a civil war at the time, but immediately afterwards the situation in the
newly independent country began to stabilize, and the Finnish metal industry thereby tried
to influence legislation concerning the scrap business.'”!

Scrap dealers also attempted to operate together. This action was related to the temporary
orders issued by the Senate and the newly founded Trade and Industry Commission in
1918, namely that all metals and related scrap would be confiscated and any trading in or
transporting of them was prohibited.'”” The next year Kauppalehti wrote a piece about how
scrap dealers had reacted to the orders “Guite grudgingly.”” Indeed, at the end of 1918 the
scrap businesses in Helsinki invited other scrap businesses from all over Finland to discuss
the regulations set by The Trade and Industry Commission.' Together, the scrap dealers
tounded Romukanppiaiden Oy — Skrothandlarnas Ab. 1t was “a company - - - that included all the
prominent scrap companies in our conntry.”” The purpose of the company was to promote the
collection and purchasing of scrap and to gather all the scrap and waste materials that the
government had ordered confiscated, process the materials in a factory-like manner, and
then trade them.'”

Despite the attempts at regulating the scrap trade, however, scrap could easily be
exported throughout the 1920s. The demand was such that if the prices did not satisfy the
dealers, they were free to sell it abroad, but the exporting of scrap remained much lower
than the importing of it until 1927."” While scrap exports increased moderately in the first
half of the 1920s, it was in the importing of scrap that experienced the most stunning
growth around the mid-1920s."" In 1927, more than 700 tons of scrap was imported to
Finland from Germany. However, almost 340 tons of it was exported to Germany as well.
The next year, almost the same amount, more than 820 tons of scrap was both exported
to and imported from Germany.'” The numbers might be indicative of the fact that scrap
dealers got better prices selling abroad than to the domestic industry. In general, most of
the scrap imported by the metal industry originated from Russia, Estonia (until the mid-
1920s), Latvia, and Germany. Scrap dealers exported scrap principally to Germany, Sweden,
Danzig, Latvia, or the Netherlands. Sometimes, when dealers exported only a small amount
of scrap, like in 1921 and 1930, the destination was Germany.'"

101 sk rothandel lagférslag 1919, Hn:1, Skrot och révaror, Fiskars archive, Fiskars historical archive.

102 The Collection of Decrees for Finland, Suomen Asetuskokoelma no. 112, September 13th, 1918 & no.
143, October 29th, 1918, National Library. The decrees were annulled in 1919: The Collection of Decrees
for Finland, Suomen Asetuskokoelma no. 17, February 14th & no. 131, October 24th, 1919, National Library;
Lamberg 1999, 23-24.

103 Kauppalehti May 7th, 1919.
104 Helsingin Sanomat October 8th, 1918.

195 Original: “Yhti6 - - - késittaa kaikki maassamme toimivat huomatuimmat romukauppaliikkeet,” Kauppalehti
November 20th, 1918. There is, however, not much more information yet on the joint company.

106 Romukauppiaiden Oy was not a professional interest organization, such as The Finnish Scrap Dealers’
Association or the scrap dealers’ own cartel-like intermediary, Romu Keskus Oy, with which the dealers
hoped to have more say in price negotiations, both founded in 1940; Founding documents, Romukeskus Oy
archive & The Finnish Scrap Dealers’ Association archive.

107 See Table 5 and its reference.

108 Foreign Trade 1919-1930, 1 A :39 - 1 A: 50, (OSF), National Library (NL).
199 Foreign Trade 1927, 1 A: 47, (OSF), National Library (NL).

10 Foreign Trade 1920-1930, 1 A 40 - 1 A: 50, (OSF), National Library (NL).
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Jarnbruksférnédenheter wished to include as many scrap businesses as possible for
delivery. It even guided factories not to make individual contracts with dealers, but instead to
instruct the dealers to act through Jirnbruksférnédenheter.!" As Jarnbruksférnodenheter
tried to control the dealers in this manner, Swomen Teollisuns, a journal published by The
Finnish Industry Association, wrote about the “Scrap issue” in 1929, emphasizing the
importance of a more controlled trade with export restrictions and bans: Finland should
be following the examples of other countries, like Germany, where the government had
realized how important it is to secure one’s own raw material.'?

The first purchasing company, Jirnbruksférnédenheter, ceased operations on
December 31%, 1930. The decision was due to an announcement by Taalintehdas Oy eatlier
in September that it was unwilling to continue co-operating. The Jirnbruksférnédenheter
company board did not find it reasonable to continue without Taalintehdas.'"” The industry,
Taalintehdas included, was nonetheless determined to continue pursuing their common
interests in the near future. A new purchasing company, Oy Romuranta Ab, was founded in
1937.1

Conclusions: Groundwork for green entrepreneurship in the margins
of the industrial economy

This article has examined the roots of the Finnish recycling business through a close study
of scrap dealers, an undervalued and mostly hidden group of entrepreneurs. The results
show the significance of scrap for the Finnish metal industry in the eatly 20* century. Multi-
staged technological developments in the iron and steel industry’s melting technology in the
latter part of the 19™ century and the first decades of the 20™ century gradually enabled and
resulted in the large-scale exploitation of scrap iron and metals, which was decisive for the
birth of a new profession, the scrap business. The beginning stages of the scrap business
in Finland had similar features as in many other countries: The barriers of entry were quite
low, and the business offered the possibility of income for minority groups, such as Russian
immigrants or Jews. Although many of the first successful scrap businesses in Finland were
founded by minorities, the business was not completely run by them. The first businesses
were founded in the biggest towns and close to industries relying heavily on scrap.

“1 Correspondence, Jarnbruksférnédenheter to Fiskars, January 4th, 1922, Fa:221 Fiskars archive, Fiskars
historical archive.

12 “Romurautakysymys. Sen kansainvélinen merkitys” (“The question of scrap and its international
significance”) in Suomen Teollisuus - Finlands Industri no. 18, September 16th, 1929, 295-296, writer not
identified. Several historians have quite recently written about how the European countries began to
implement policies to safequard (waste) raw material resources already during World War |, but even more
so just before WWII. For a more precise list, see Denton & Weber 2022.

13 Stadgar och Protokoll, November sth, 1930, HI:4, Jarnbruksférnédenheter, 1920-1930, Fiskars archive,
Fiskars historical archive.

114 Documents and articles of association, Oy Romurauta Ab, Osuuskunta Teollisuuden Romu archive, Cen-
tral Archives for Finnish Business Records (ELKA); an un-published description of Oy Romurauta Ab, written
by Keijo Luukkonen, former CEO of Romurauta Oy in the 1970s, The Finnish Scrap Dealers’ Associations
archive. Oy Romurauta Ab was founded by all the former owners of Jarnbruksférnédenheter, including
Taalintehdas Oy, as well as a new participant, Vuoksenniska Oy.
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The scrap business was the result of industrialization and the modern market economy,
which led to the creation of several new industrial communities and professions.'”
Paradoxically enough, wartime is usually good business for the waste trades. When the
Russian Empire participated in the First World War, it boosted the Finnish metal industry
and thus the scrap business. The number of scrap entrepreneurs began increasing in
the mid-1910s. The civil war began right after Finland had declared its independence. in
December 1917, briefly crippling certain business operations, but once it was over, then the
waste trade and scrap business experienced unprecedented growth in the 1920s.

However, scrap dealers could not change the realities of a small country. The metal
industry needed to import scrap as well. Scrap dealers might not have always been able to
collect enough scrap to cover the needs of the domestic industry, but they were also quite
willing to sell it abroad at better prices. The use of salvaged scrap gradually exceeded the
volume of rags during the research period due to both new raw material inventions for
the paper industry and the growing importance of the metal industry. However, the first
generations of Finnish scrap dealers actively salvaged other waste materials as well, such
as rags, bones, rubber, wastepaper, horse ropes, and so forth. The comprehensive salvage
activities also proved significant for recycling,

The cartelization of business life was widespread in Finland, and it extended early to the
waste trades as well. The iron and steel industry founded a cartel to secure their raw material
needs at reasonable prices. Scrap dealers also sought to maintain their independence. They
resisted strict restrictions but were not yet sufficiently united or ready to form an organization
to work for their collective interests or did not feel a real need for it. At the same time, the
entrepreneurs were struggling with other challenges related to their stigmatized profession.
Some were, however, able to acquire fame and respect in business life, even if they came
from marginalized groups.

The growth in the waste trade faced setbacks due to the economic depression at the turn
of the 1930s. Even though both the importing and exporting of scrap decreased, the use of
domestic scrap remained fairly high. The extent to which the high number of bankruptcies
impacted those involved in the scrap business in the aftermath of the depression remains
an interesting question. In some cases, entrepreneurs established a new business in the same
field even several times. This proves the flexibility of the business itself and is evidence of
the fact that the future looked bright regardless of short-term problems. The next decade
saw yet again a steady increase in the trade of scrap and other waste, with occasionally even
drastic growth, but changes were lurking just around the corner. Scrap dealers faced a new
purchasing cartel owned by the metal industry and the threat of tighter regulations of their
business. Scrap and scrap dealers had proved their worth, but they were forced to start
thinking about uniting for self-defense purposes. A decade later, a worldwide crisis focused
attention on the scrap business like never before.

The circular economy and green entreprenecurship are particularly relevant and valued
concepts in today’s business life, often referred to as “new ways” as opposed to “old and
bad ways” of doing business, making it even more important to highlight the preceding
actions and business models that have contributed to the circulation of materials and saving
virgin raw materials. I argue that scrap dealers were pioneers in what we now define as
recycling and the circular economy. Though maybe not intentionally, in practice they helped
minimize the harmful impacts of business on the natural environment. The results of my

115 Ojala, Roitto, & Karonen, 187.
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article also contribute to research on small and medium-sized enterprises and the role of
ethnic or religious minorities in business life. This is a highly relevant topic since in many
parts of today’s world minorities and marginalized, often poor, people are contributing to
the salvaging of waste and recycling,
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Registertidning no. 159, 1900. https://digi.kansalliskirjasto.fi/aikakausi/binding/963341?page-1
Registertidning no. 130, 1900. https://digi.kansalliskirjasto.fi/aikakausi/binding/963311?page-1
Registertidning no. 45, 1897. https://digi.kansalliskirjasto.fi/aikakausi/binding/1001640?page-1

Different address, business, and professional calendars of Finnish Cities, National Library Digital Collection.
https://digi.kansalliskirjasto.fi/etusivu.

For example:

Helsinki New Business Calendar, Helsingin uusi liikkekalenteri ynnd maaseutukaupungit ja maakauppiaat 1925:
https://digi.kansalliskirjasto.fi/aikakausi/titles/fk34068?display-THUMB&year-1925

Lahti Address and Business Calendar, Lahden osoite- ja liikekalenteri 1924-1925 & 1926-1927.
https://digi.kansalliskirjasto.fi/aikakausi/titles/fk20110132?display-THUMB&year-1926

Tampere City Address and Announcement Calendar, Tampereen kaupungin osoite- ja ilmoituskalenteri, 1884,
1886, 1888. https://digi.kansalliskirjasto.fi/aikakausi/titles/fk20110224?display-THUMB&year-1888

Tampere City Address, Trade, and professional Calendar, Tampereen osoite-, kauppa- ja ammattikalenteri
1910-1923. https://digi.kansalliskirjasto.fi/aikakausi/titles/fk20110225?display-THUMB&year-1923

Viipuri City Address Calendar and Business Directory 1926-1939.
https://digi.kansalliskirjasto.fi/aikakausi/titles/fk20110230?display-THUMB&year=1939

Pori City Municipal, address, and Announcement Calendar, Bjérneborgs stads kommunal-, adress- och
annonskalender, Porin kaupungin kunnallis-, osoite- ja ilmoituskalenteri 1886-1908.
https://digi.kansalliskirjasto.fi/aikakausi/titles/fk980483?display-THUMB&year-1908

Vaasa City Address Book, Vaasan osoitekirja 1921, 1927-1939.
https://digi.kansalliskirjasto.fi/aikakausi/titles/fk14232?display=-THUMB&year=1939

Oulu City Address Calendar, Oulun osoitekalenteri 1901-1939.
https://digi.kansalliskirjasto.fi/aikakausi/titles/fk20140031?display-THUMB&year-=1939

Address and Professional Calendar for the City of Kuopio and Its Surroundings, Osoite- ja ammattikalenteri
Kuopion kaupunkia ja ymparistod varten 1904-1905, 1909.
https://digi.kansalliskirjasto.fi/aikakausi/titles/fk20110667?display=THUMB&year-=1909

Interviews

Interviews of 38 entrepreneurs, 2019. (Interviews conducted by the author of this article). From those
especially the ones referring to certain topics, for example:

Interview of Arto Kokko, February 1st, 2019.

Newspapers

Saarinen, Elina. “Uusi terdsprosessi nostaa kierratysterdaksen kysyntaa.” Uusiouutiset, November 11th, 2019.
Elina Saarinen https://www.uusiouutiset.fi/uusi-terasprosessi-nostaa-kierratysteraksen-kysyntaa/,
referred to on March 29th, 2023.

The following newspapers are from The Digital Archives of The National Library of Finland/Kansalliskirjas-
ton digitaalinen kokoelma. (https://digi.kansalliskirjasto.fi/etusivu?set_language=fi):

Helsingin Sanomat November 23rd, 1967.
Salon Sanomat January 20th, 1938.
Suomen Teollisuus - Finlands Industri no. 18, September 16th, 1929.
Hufvudstadsbladet January 25th, 1926.
Aamulehti, May 6th, 1926.

Uusi Suomi, December 14th, 1924.
Rithimden Sanomat October 25th, 1924.
Uusi Suomi, July 14th, 1923.

Kauppalehti May 7th, 1919.

Kauppalehti November 20th, 1918.
Helsingin Sanomat, October 8th, 1918.
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Uusi Suometar August 6th, 1899.
Hufvudstadsbladet August 5th, 1899.
Abo Underrdttelser January 8th, 1894.
Abo Underrdttelser January 3rd, 1894.
Uusi Suometar May 9th, 1894.

Ostra Finland April 17th, 1893.

Uusi Suometar August 9th, 1882.

Online publications

Mottonen, Tuomas: Kuusakoski, Victor. National Biography online publication on the influencers of the Finn-
ish economic life, Suomen talouselaman vaikuttajat -verkkojulkaisu (published March 15th, 2017). Studia
Biographica 8. Helsinki: The Finnish Literature Society (SKS)/Suomalaisen Kirjallisuuden Seura (SKS),
2008- (Referred to on June 17th, 2023). http://urn.fi/urn:nbn:fi:sks-tev-001543. ISSN 1799-4357, online
publications.

Pentti, Mikko & Mé&kinen, Ville 2012-2024. Luettelo Suomen moottoriajoneuvoista ennen vuotta 1922. Mobilia.
(A list of Finland’'s motor vehicles before year 1922). An older version of the list can be found in: https://
mobilia.fi/fi/museo/suomalainen-ajoneuvohistoria/tutkittua-tietoa/

https://mobilia.fi/wp-content/uploads/2020/10/rekisteri_ennen_vuotta_1922_ kaikki_ajoneuvot.pdf

Reitala, Aimo: Barkoff, Alexander. National Biography online publication, Kansallisbiografia -verkkojulkaisu
(published May 4th, 2001, updated August 20th, 2013). Studia Biographica 4. Helsinki: The Finnish Litera-
ture Society (5KS)/Suomalaisen Kirjallisuuden Seura (SKS), 1997- (Referred to on June 17th, 2023). ISSN
1799-4349, online publication.

Ovako Sustainability report 2021. https://www.ovako.com/4a495e/globalassets/downloads/sustainability/
ovako-2021-sustainability-report.pdf. Referred to on March 29th, 2023.

SSAB Annual Report 2022. https://mb.cision.com/Main/980/3740173/1939986.pdf. Referred to on March 29th,
2023.

International Labor Office ILO, Report 2019 Cooperatives and the world of work no 12, Waste pickers cooper-
atives and social and solidarity economy organizations. https://www.ilo.org/global/topics/cooperatives/
publications/WCMS_715845/lang--en/index.htm. Referred to on March 20th, 2024.
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Tekniikan mutkikkaita kehityspolkuja - soittimet, instrumentit,
hienomekaniikka ja eldavat koneet

Kari Leppald

Ymmirrys tekniikan roolista ihmislajin synnyssa ja ihmiskunnan keskeisend resurssina tiivis-
tdd ilmeisen asiantilan. Se jittid kuitenkin huomiotta tekniikan ilmaantumiseen vaikuttaneet
syyt ja ihmisen ja tekniikan ldheisen erityissuhteen. Teknologian kehityspolkujen taustalta
ndyttdd 16ytyvin psykologisia ja sosiaalisia tekijoitd sekd thmisten kokema keinotekoisten
esineiden erityisyys.

Jossain vaiheessa ihmiskunnan esihistoriaa ihmisestd tuli luova. Arkeologia ja paleon-
tologia ovat jdljittineet luovuuden alkupistettd etsimalld muinaisia luovuuden aikaansaan-
noksia. Nykyihmisen edeltdja Homo erectus valmisti kivityokaluja jo 1,4 miljoonaa vuotta
sitten. Joitain merkkejda Homo sapiensin varhaisesta luovuudesta 250 000 vuotta sitten on
l6ydetty vanhoilta asuinpaikoilta. Jostain syystd suoranainen luovuuden hydkyaalto kdynnis-
tyi kuitenkin vasta noin 50 000 vuotta sitten. IThminen 16ysi oman kitevyytensd, ja samalla
hin alkoi lisdtd valmistamiinsa esineisiin ylimédardisid piirteitd, jotka miellimme estetiikaksi ja
jopa taitecksi. Esineitd ja vaatetusta alettiin kehittda vilitontd kayttotarkoitusta pidemmiille,
ja niitd koristeltiin. Tehtiin jopa veistoksia, kalliopiirroksia ja vaikuttavia seinimaalauksia.
Niistd ei ollut vilitontd hy6tyd, mutta luultavasti ne olivat yhteison kannalta sekd tirkeitd
ettd hyodyllisid. Thmisten erityiskyky oli, ettd tekniset taidot otettiin haltuun sosiaalisesti.
Ne levisivit, kehittyivit ja siilyivit sukupolvien yli. Taide ja teknologia tuottivat siilyvid ja
tunnistettavia keinotekoisia esineiti, luovuuden tunnusmerkkeji. Niiden avulla antropologit
ja historiantutkijat erottelevat muinaisia kulttuureja ja tekevit niistd padtelmid (Valste 2012).

Ne edeltdjimme, joista on jadnyt kulttuurin tuottamaa materiaalia, olivat siis hyvin pal-
jon kaltaisiamme, niin kuin oli myds rinnakkaislajimme Neanderthalin ihminen. Fi tiedetd,
miksi ihmisen tekninen luovuus puhkesi kukoistukseen niin myohdin. Syyt voivat olla
sisdisid, sen saattol aiheuttaa ihmiselle tyypillisen symbolisen kielen ilmaantuminen. Aivo-
tutkija Michael Gazzaniga on esittinyt, ettd kun ihmiselle kehittyi puhetaito ja sen my6td
neuvotteleva sosiaalisuus, laumakoko kasvoi ratkaisevasti, kymmenistd yksiloistd satoihin ja
vield suuremmiksi (Gazzaniga 2009). Suuremmat laumat olivat pitkikestoisia ja turvallisia,
ne mahdollistivat resurssien ja osaamisen karttumisen. Niihin resursseihin kuuluivat my6s
tekniset taidot ja keksinnét. Muita vaikuttavia tekijéitd saattoivat olla muutokset ilmastossa,
eldimistossi tai hyotykasvien kdyttdonotossa tai joku muutos tai yhteisollisissa kiytinnoissa.
Joka tapauksessa muutos oli peruuttamaton. Ihmisilld ei ollut syytd palata entiseen, koska
tuon muutoksen hyddyt olivat niin ylivoimaiset.

Musiikki ruokkimassa teknisia taitoja

On kiehtova, vaikka vaikeasti todennettava ajatus, ettd ihmisen tanssin ja laulun taidot oli-
sivat inspiroituneet soittimien, kuten pillien ja rumpujen vaikutuksesta. Tamid tuskin on
suorastaan totta, paleoantropologia ja vertailu kehittyneisiin eldimiin ndyttivit viittaavan
laulutaidon vanhoihin biologisiin juuriin. Ehki soitto ja laulu kehittyivit kuitenkin lihei-
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sessd vuorovaikutuksessa. Monet tutkijat katsovat, ettd musiikki on ihmiskunnan vanhinta
kulttuuriperintéd. Arvellaan jopa, etti tanssia ja laulua ovat harrastaneet jo nykyihmisti edel-
tineet ihmislajit. Anatoliasta on sdilynyt 11 000 vuoden takaa piirros, joka esittdd tanssivia
miehii, naisia ja lapsia. Varsinaisia musiikki-instrumentteja ei kuvasta voi tunnistaa. Kuvan
voidaan kuitenkin tulkita esittdvin tanssia, laulun ja soittimien kanssa tai ilman.

Soittimien historia on himmistyttivin pitkd. Neanderthalin ihmisten tiedetddn soitta-
neen pienid karhun varvasluista tehtyjd pilleji noin 90 000 vuotta sitten. Vanhin tunnettu
melodinen soitin on Sloveniasta 16ytynyt sormiaukoin varustettu putkiluusta valmistettu
huilu 45 000 vuoden takaa. My6s korppikotkan siipiluista ja mammutin sy6ksyhampaista on
valmistettu huiluja. Onttoja ja helposti tyGstettivid ruokoja ja putkivartisia kasveja on saata-
vissa lihes kaikkialla, ne eivit tietenkddn sdily pitkddn. Varmaankin erilaisia lydmisoittimia
oli samaan aikaan kiytdssd. Esihistoriallisia kielisoittimia ei ole ymmarrettdvistd syistd sii-
lynyt, niiden materiaalit eivit ole kestidneet aikaa. Jousi keksittiin ehkéd 15 000 vuotta sitten.
Kiristetty jousen jinne soi kauniisti, joten samalla varmaankin keksittiin kielisoittimet. Fi ole
kaukana ajatus lisitd jouseen useita jdnteitd, jotta olisi helpompaa soittaa melodioita.

Vihitellen alkoi ilmaantua kuvallisia todisteita thmisen musikaalisuudesta. Sumerilainen
reliefi 4 800 vuoden takaa esittdd miestd nippdilemissi kolmikielistd kaartharppua. Kuvissa
alkaa esiintyd my0s lyyran ja kanteleen kaltaisia soittimia. Antiikin Kreikan klassiselta kau-
delta n. 500-300 eaa. on jo sdilynyt runsaasti historiallista tekstid ja kuva-aineistoa. Krei-
kassa vallitsi tuohon aikaan rikas musiikkikulttuuri. Soitinrakennus ja soittotaito kehittyivit
huippuunsa 400-300-luvuilla eaa. Jopa eurooppalaisten kielten musiikkia tarkoittava sana
perustuu muinaiskreikan sanaan Mousa, taiteiden jumalatar. Tuona aikana oli kiyt6ssd moni-
puolinen soitinvalikoima. Sellaisia olivat lyyran, harpun ja psalttarin kaltaiset kielisoittimet,
Oli my6s yksinkertaisia ruokohuiluja ja panhuiluja, jossa on rinnakkain kiinnitettyjd putkia.
Lisdksi oli hyvin ilmaisuvoimainen aulés, oboen kaltainen sormiaukoin varustettu lehdykké-
soitin. Siind saattoi olla my6s kaksi putkea, joita soitettiin yhtd aikaa. Lyomisoittimina kéy-
tettiin erilaisia rumpuja, metallilautasia ja tiukuja. Pasuunaa muistuttavia torvia kuten salpinx
ei kidytetty hienostuneessa musiikissa, vaan signaalisoittimina juhlissa ja sodankdynnissi.

Soittimet ovat varhaisimpia ihmisen valmistamia hienomekaanisia laitteita, ja siten ne
kuvastavat oman aikansa parhaita teknisid taitoja. Jokin syy on saanut ihmiset kehittdimin
taitojaan. Alun perin nditd taitoja on arvattavasti harjoitettu kiytinnollisistd syistd: on val-
mistettu tyokaluja, tarvikkeita metsistykseen ja kalastukseen, ja erilaisia muita arkieldimin
tarvikkeita. Soittimien kohdalla syy ei kuitenkaan ole hy6ty — soittimistahan ei odoteta saa-
tavan vilitontd aineellista etua. Mahdollinen motivaatio soittimien kehittimiseen saattaa olla
pikemminkin sosiaalinen tai uskonnollinen. Soittimia kaytettiin rituaaleissa, ja niiden ainut-
laatuinen ja luonnon ddnistd poikkeava sointi rakensi yhteyden tuonpuoleiseen.

Soittimissa korostuu aivan erityisesti niiden hienomekaniikka: tarkkuus ja pienet, huolelli-
sesti tuotetut yksityiskohdat. Tasmallisyys ja valmistustarkkuus ovat musiikki-instrumenttien
valmistuksessa ehdottomia vaatimuksia. Huonosti tehty soitin ei kerta kaikkiaan soi. Huilu-
jen ja lehdykkadsoittimien kohdalla tarkkuusvaatimus on millimetrin kymmenesosan luokkaa
tai sitdkin tiukempi. Samalla korostuu perimitiedon merkitys. Ei riitd, ettd kriittiset osat
valmistetaan tarkasti. Pitdd my6s tietdd tdsmaillisesti, miten ne pitdd valmistaa ja miten ne
toimivat yhdessd. Muissa arkipéiviisissd esineissi ei tarvittu yhtd suurta valmistustarkkuutta.
Niissd ovat tirkeitd aivan muut asiat, kuten toimivuus ja esteettisyys.
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Antiikin vaikea suhde tekniikkaan

Kreikkalaisten suhde tekniikkaan oli oudolla tavalla epdjohdonmukainen. Heilld oli hallus-
saan korkealuokkaisia metalliseosten tuottamisen ja materiaalien tyOstdmisen taitoja. Sa-
maan aikaan kulttuurin arvot olivat kuitenkin hyvin henkisié ja filosofisia. Aineellista hy6tyd
ja kdytinnon taitoja viheksyttiin. Sellaiset olivat sopivaa toimintaa lihinnd orjille. Timi ny-
kyisin vallitseva kisitys perustuu lihinnd Kreikan pienen sivistyneen yliluokan mielipiteisiin,
silld juuri heidén kirjoituksiaan on siilynyt jilkipolville. Tekniikan kattava yleisyys antiikissa
viittaa kuitenkin toimivaan tekniseen infrastruktuuriin. Sithen on kuulunut oppineita insi-
n6orejd ja heiddn apunaan tydskennelleiti kisityoldisid ja orjia. Muutamat antiikin insin66-
rit tieddmme jopa nimeltd: Archimedes (287-212 eaa.), Ktesibios (285-222 eaa.) ja Heron
(10-70). Halvan orjatyon saatavuuden takia tekniikkaa ei kehitetty tuotantoa ja taloudellista
etua lisddmidn. Siitd huolimatta kreikkalaisilla oli kdytGssddn aikansa kehittyneinti tekno-
logiaa: ty6vilineitd ja koneita, kuten myllyjd, pumppuja, nostolaitteita ja oliiviéljyn ja viinin
puristimia. Kreikkalaisten laivat olivat ketterid, kevyitd ja runkorakenteeltaan tasasaumaisia.
Niiden valmistuksessa tarvittiin kehittyneitd menetelmii ja suurta taitoa. Hsimerkiksi kylki-
lankut piti sovittaa huolellisesti toisiinsa, ja suuremmissa laivoissa ne kiinnitettiin paikoilleen
mittatarkoilla kiiloilla ja vaarnoilla. Laivanrakennuksen yksityiskohtia on kuvattu Odysseia-
runoelmassa (merkitty muistiin 750—650 eaa.). Kreikkalaisten aseet kuten ballistat ja scorpiot
olivat tuhovoimaisia tarkkuusaseita, joiden valmistusmenetelmit ja mitoitukset oli maritelty
tarkasti. Tekniikan korkeasta tasosta huolimatta teknisid taitoja pidettiin Kreikassa jollain
lailla epdilyttdving ja jopa kartettavina, miké kdy hyvin ilmi ikivanhan Prometheus-myytin
erilaisista versioista (vanhimmat kirjalliset versiot n. 700 eaa.). Kisityoldiset juhlistivat tai-
tojaan vuotuisissa Prometheus-juhlissa, joita filosofit puolestaan paheksuivat voimakkaasti.

Yleensi ajatellaan, ettd tekniikan kehittimiseen kannustaa tarve saada sen kautta aikaan
kasautuvasti yhd uusia hyédyllisid vaikutuksia. Kun antiikin Kreikassa tillaisia tavoitteita ei
arvostettu, on syytd kysyi, miksi tekniikka kuitenkin kehittyi ajankohtaan nihden himmas-
tyttivin ja jopa tarpeettoman korkealle tasolle. Jos motivaatio ei ollut taloudellinen, se on
ilmeisesti pikemminkin psykologinen, sosiaalinen tai niiden yhdistelmi. Keinotekoisuudessa
on selvisti jokin erityisyys — ihmisen valmistamat esineet kichtovat mieltd. Tdma viehtymys
on havaittavissa my6s omana aikanamme. Lapset ndyttivin olevan herkkii. He tunnista-
vat jo aivan pienind ihmisen tekemien esineiden erityisyyden. Keinotekoisen lumovoimaa ja
taianomaisuutta on hyédynnetty muinaisajoista alkaen musiikissa ja rituaaleissa. Kiinnostava
kysymys, johon emme tosin mitenkdin voi saada vastausta kuuluu: ovatko teknologian alku-
periiset juuret sen psykologisissa vaikutuksissa? Onko keinotekoisella esineelld erityissuhde
mieleen, ja onko se jopa erddnlainen ihmisen mielen laajennus? Ajatukselle 16ytyy tukea
neuropsykologiasta. On havaittu, kuinka fysikaalisen ympiristémme kohteet peilautuvat ai-
voithimme dynaamisiksi malleiksi (Iacoboni 2009).

Sellainen antiikin Kreikan teknologia, joka ei ole luonteeltaan musiikkia tai taidetta, ja
joka ei suorita hyodyllistd tyotd, ndyttdd valaisevan teknologian psykologiaa. Erilaiset me-
kanismit ja jopa itsestddn liikkuvat laitteet ovat taianomaisia — ne on suoraan tarkoitettu
herittimiin ihmetystd. Kuuluisia koneita ovat teattereissa ja temppeleissi kiytetyt mekanis-
mit, kuten automaattiset ovenavaajat, mekaanisten laitteiden suorittamat teatterindytokset,
trumpetteja soittavat patsaat, mekaaniset linnut ja uhrilahoja kuljettavat laitteet. Liikkuvat
koneet olivat omalla tavallaan eldvid, ja niilld ndyttdd olevan jopa omaa tahtoa. On kuvaa-
vaa, ettd kreikan kielen automaattia merkitsevi sana tarkoittaa oikeastaan itsestddn ajattele-
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va”. Heron aleksandrialaisen rakentama hoyryturbiinin eli aeolipiili ei sekddn tehnyt mitidn
hyodyllistd, mutta tuo vinhasti itsestddn pyoriva laite heritti epdilemittd suurta ihmetystd.
Ktesibioksen keksimit vesiurut (hydraulis) on soitin, jonka mekanismit lisddvit musiikin
tuottamiseen ylimédriisen vaikuttavuuden. Tama vanhin tunnettu kosketinsoitin on raken-
teeltaan himmistyttivin monimutkainen. Siind on 8—13 urkupillid ja koskettimien ohjaamat
venttiilit, joilla ilmaa paistettiin pilleihin. Ilmanpaine tuotettiin pumppaamalla yhdelld tai
kahdella mintipumpulla ilmaa siiliéon. Se on puolestaan sijoitettu suurempaan vesisilioon,
jolloin veden paine pitdd ilmanpaineen tasaisena.

Tillainen perinne sdilyi roomalaiskauden yli ja jatkui islamilaisen kulttuurin kukoistus-
kaudella Persiassa ja Vihissd Aasiassa. Sielld suunniteltiin hyvin dokumentoituja mekaanisia
laitteita ja jopa mekaanisia eldimid. Tdmin taidon kehitti huippunsa nykyisen Turkin Ana-
tolian alueella vaikuttanut Ismail al-Jazari (1136—-1206). Oppineiden kiinnostus niytti koh-
distuvan erityisesti automaatteihin, jotka liikkuivat veden, jousien tai painovoiman avulla,
ikddn kuin niilld olisi oma eldmi ja oma tahto. Al-Jazarin laitteet jatkavat antiikissa alkanutta
perinnettd, missd tekniikan tarkoitus on ennen kaikkea himmaistyttid ja huvittaa thmisid.
Tosin hin suunnitteli my6s hyodyllisid vesivoimaan perustuvia myllyjd ja vedenpumppaus-
laitteita. Al-Jazari ei pitdnyt nditd taitoja salaisuutena, toisin kuin alkemistit. Hin kirjoitti
laajalle levinneen kirjan insin66ritaidosta, jossa hin esitteli noin 50 erilaista laitetta, ja kuvaili
my0s niiden suunnittelun ja rakentamisen periaatteita.

Astronomiset koneet

Antiikin ajan hienomekaniikan ehdoton huippusaavutus on Antikytheran mekanismi, joka
on valmistettu noin vuonna 100 eaa. Se 16ydettiin Kreikasta Antikytheran saaren liheltd
haaksirikkoutuneen laivan hylystd vuonna 1901. Puusta ja pronssiosista rakennettu laite
on pahasti syOpynyt, ja sen rakenteen hienoimpia yksityiskohtia on saatu selvitettyd vasta
2000-luvulla réntgentomografian avulla. Kyseessd on astronominen laskinlaite. Se kertoo
auringon ja kuun sijainnin eldinradalla sekd pimennykset ja kuun vaiheet haluttuna kalen-
teripdivind, menneisyydessi tai tulevaisuudessa. Laite on himmastyttivin kompakti, se on
paksun kirjan kokoinen (34 X 18 X 10 cm), ja siind on noin 40 suurella tarkkuudella val-
mistettua pronssista hammasratasta. Laitteen paneeleissa on my6s kirjoitusta, kuten kaytto-
ohjeet ja erilaista kalenteritietoa. Kaikkiaan laitteessa arvellaan olevan noin 15 000 merkkia
kirjoitusta, mutta vain 3 000 merkkid on onnistuttu tulkitsemaan. Kyseessi ei ole mikdin
prototyyppi, vaan laite edustaa pidempdi teknistd perinnetti. Roomalainen sotapiillikkd
Marcellus otti saman tapaisen laitteen haltuunsa Arkhimedeeltd Syrakusan valtauksen yhtey-
dessd vuonna 212 eaa. Arkhimedes oli my6s kirjoittanut kirjan astronomisista koneista, kirja
on tosin kadonnut. T4llaisia laitteita oli siis kehitelty jo ainakin muutamien vuosisatojen ajan.

Laitteen hammasrattaat on valmistettu suurella tarkkuudella ja tismaillisyydelld, euroop-
palaiset kellosepit pystyivit tuottamaan saman tasoisia laitteita vasta 1600-luvulta eteenpiin.
Ilmeisesti sen valmistuksessa on tarvittu poran ja sorvin kaltaisia mekanisoituja tyokaluja,
vaikka niistd ei ole sdilynyt tietoa. Antikytheran laitteen tyyppisilld laskimilla ei ollut mitddn
hyodyllistd tai kdytinnollistd merkitystid. Ne olivat pitkille erikoistuneita analogialaskimia,
joiden rakenne jdljitteli taivaanmekaniikan ilmiditd. Niiden toimintatarkkuus ei tosin ollut
erityisen hyvi, silld se oli sidottu tuon ajan astronomisten teorioiden tasoon. Mutta minkalai-
nen motiivi ja syy innoitti ndin suurisuuntaisten laitteiden luomiseen? Laitteen kidyttGtarkoi-
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tusta voi luonnehtia samaan aikaan rituaaliseksi ja uskonnolliseksi ja filosofiseksi. Se oli osa
antiikin mytologis-filosofista maailmankuvaa. Laite voidaan nihdi my6s maailmankuvan
todentamisena, eksaktin luonnontieteen esiasteena ja harjoittamisena. Tuohon aikaan ny-
kyisen kaltaista luonnontieteisiin soveltuvaa matematiikkaa ei vield ollut kehittynyt. Samalla
tuollaisen laitteen toiminta oli varmaankin tuntunut lihes yliluonnolliselta.

Hienomekaniikka ja tieteelliset instrumentit

Erilaisia mittausvilineitd kaytettiin jo antiikin aikana kaupankdynnissi, esineiden valmis-
tuksessa ja arkkitehtuurissa. Tunnettiin my6s matkamittari, odometri, jossa oli tydnnettdvi
tai vedettivd pyord ja mekaaninen kierroslaskija. Juridiikassa ja politiikassa tarvittiin ajan
mittausta, jotta puheenvuorojen pituutta voitiin siddelld. Uudella ajalla kehittyvi luonnon-
tiede synnytti aivan uuden sovellusalueen. Hienomekaniikan tehtdvi ei nyt ollut vain he-
rittdd ithmetystd, vaan tuottaa tietoa ja ymmarrystd maailmasta tieteellisten instrumenttien
avulla. Galileo oli tiettivisti ensimmadinen, joka alkoi systemaattisesti hyodyntda hollantilais-
ten keksimid teleskooppia astronomiassa, ja hin joutui opettelemaan my6s linssien hiomis-
ta. Optiikassa valmistustarkkuus siirtyikin aivan uuteen vaatimusluokkaan. Teleskooppien
ja mikroskooppien suorituskyky nédytti madrdytyvin pitkille lasinhiojien taidoista. Monet
astronomit kokivat instrumenttien kehittimisen olennaisen tirkedksi osaksi tieteellistd tyota.
Esimerkiksi Johannes Kepler, Isaac Newton, Christian Huygens ja William Herschel olivat
taitavia teleskooppien kehittijid. Galileo ja Huygens kehittelivit my6s mikroskooppia.

Luonnontiede alkoi hyédyntdd my6és matematiikkaa. Kaytinnollisid ja numeroilla las-
kevia mekaanisia laskukoneita saatiin tosin odottaa vield muutama vuosisata, silli kerto-
ja jakolasku tuottivat rattaistoille lihes ylivoimaisia vaikeuksia. Sen sijaan alettiin kehittdd
analogisia mekaanisia laskimia (Leppild 2020). Galileo alkoi valmistaa ansiotarkoituksessa
’sotilasteknistd harppia”, jolla pystyi tekemédin mittakaavamuunnoksia ja tykiston laskelmia.
Huomattava lipimurto syntyi, kun John Napier keksi logaritmit 1500-luvun lopulla, ja nithin
perustuvia laskuviivaimia ja laskukiekkoja alettiin valmistaa seuraavalla vuosisadalla. Ne piti
valmistaa hyvin suurella tarkkuudella. Mitd suurempi oli valmistustarkkuus, sen paremmin
nuo laskutikun edeltdjit laskivat.

Instrumenttien kehittdmisen perinne jatkui ja vahvistui edelleen, kun luonnontieteet ke-
hittyivit seuraavien vuosisatojen aikana moderniksi fysiikaksi. Monen tieteellisen 16ydén
takana ovat nerokkaasti ja suunnattomalla kirsivillisyydelld valmistetut hienomekaaniset
laitteet, joissa hyodynnettiin mekaniikkaa, optiikkaa ja ajan my6td myds sihkod. Hyvi esi-
merkki instrumenttien ja tieteen suhteesta on gravitaatiovakion mittaaminen. Helposti ké-
siteltdvien massakappaleiden vilinen vetovoima on hividvin pieni. Englantilainen fyysikko
Henry Cavendish onnistui kuitenkin vuonna 1798 mittaamaan tillaisen voiman kiertovaa’an
avulla ja laskemaan siitd gravitaatiovakion arvon. Suoritus oli himmistyttivi, ja etenkin se,
ettd tulos poikkesi vain 1% verran oikeasta arvosta. Samalla Cavendish tuli punninneeksi
maapallon painon — pienen ja yksinkertaisen laitteen avulla.

Hienomekaniikan erityinen sovellusalue on kellosepintaito, kellot ovat olennaises-
ti aikaa mittaavia instrumentteja. Kehittyvit mekaniikan taidot tuottivat jo 1600-luvulla
mukana kuljetettavat henkilokohtaiset taskukellot ja pari sataa vuotta my6hemmin ranne-
kellot. Astronomia ja navigointi asettavat erityisen suuria vaatimuksia niiden tarkkuudel-
le. 1700-luvulla kehitettiin laivakronometrit, joiden kiyntivirhe kuukausien pituisten meri-
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matkojen aikana oli vain muutama sekunti. Niin saatiin ratkaistua valtameripurjehdusta
vaivannut vaikea navigointiongelma eli pituuspiirin madrittiminen. Leveyspiirin maéritysti
varten kehitetyt optiset kulmamittauslaitteet sekstantti ja oktantti saivat nykyisen muotonsa
ja suorituskykynsi samoihin aikoihin.

Automaatit, androidit ja muut ohjelmoidut koneet

Koneiden ihmismieltd kiehtovaa luonnetta havainnollistaa ranskalaisen keksijin ja filo-
sofin Jacques Bessonin (1540—1573) laajalle levinnyt ja runsaasti kuvitettu teos Theatrum
instrumentorum et machinarum. Kirjan tarkkaan piirrettyjen kuvataulujen esikuvina on ilmeisesti
oikeita koneita, mutta useimmat Bessonin piirtdmit koneet olivat liioiteltuja ja fantastisia.
Bessonin kuvia nikee oppikirjoissa ja artikkeleissa esimerkkeind 1500-luvun teknologiasta.
Tuskin mitkddn kuvien esittdmistd koneista olisivat kuitenkaan toimineet kiytinnossi, kos-
ka tuohon aikaan ei tunnettu voiman ja energian kisitteitd eikd lujuusoppia. Bessonin kirja
oli ptkemminkin oman aikansa kuvitettua tieteiskirjallisuutta. KKoneissa katsojaa viehittivit
niiden huolellisesti, joskin yleensd my6s epiloogisesti piirretyt kekseliddt yksityiskohdat. Me-
kaniikka nayttid tuottavan himmistyttivid vaikutuksia. Riittdvin nerokkaasti suunnitellun
mekanismin avulla yhden ihmisen voimat riittivit jopa suuren myllynkiven tai kehyssahan
pyorittimiseen. Bessonin tarkkaan piirretyt kuvat, joita havainnollistavat vield mukaan piir-
retyt koneiden kayttijit luo illuusion ihmeesti.

Voimakas ja vaikuttava illuusio syntyy myés, kun koneet litkkuvat itsestddn. Antiikin
ajoista lihtien on rakenneltu itsestddn liikkuvia keinotekoisia eldimii ja jopa ihmistd muis-
tuttavia nukkeja. Antiikin Kreikan lisiksi tdllaisia koneita rakenneltiin my6s Kiinassa. Lihi-
iddssd niiden merkittivi kehittdjd oli al-Jazari, ja Pohjois-Ranskassa Artoisin kreivi Rudolf
1T kansoitti niilld automaattipuistonsa noin vuonna 1300. Euroopan katedraaleihin rakennel-
tiin uskonnollisia automaatteja: pyhimyksid ja raamatun hahmoja esittivit nuket liikehtivit
midridaikoina ihmisten ihmetykseksi. Kun koneiden liikkeistd haluttiin tehdd mutkikkaam-
pia, sitd varten kehitettiin erilaisia ohjelmalaitteita. Automaattisten koneiden toimintaohjel-
mat tuotettiin hyvinkin erilaisilla mekanismeilla. Vanhimmat laitteet hyédynsivit rattaistoja
ja pyorivid kiekkoja ja kaavioita. Télld periaatteella Leonardo da Vinci rakensi kivelevin
lefjonan ja litkkuvan ritarin, ja ilmeisesti muitakin eldvid koneita.

Mekaanisten androidien eli thmistd muistuttavien automaattien rakentelu saavutti kor-
kean teknisen tason 1700-luvulla. Mutkikkaimmat androidit osasivat soittaa urkuja ja huilua,
kirjoittaa musteella paperille lauseita, ja jopa piirtdd kuvia. Se edellytti jo varsin monipuolista
ohjelmakoneistoa, joka niyttdd suurelta osin periytyvin automaattisista musiikkikoneista.
Niilldkin on pitkd historia antiikista aina nykyisin tuntemiimme soittorasioihin ja posetiivei-
hin. Niiden ohjelmakoneina sovellettiin mekaanisten kaaviolevyjen ohella piikkirumpuja,
reikilevyjd, sekd reikdnauhoja ja reikikortteja. Varkauden Mekaanisen Musiikin museossa
on nihtivissi ja jopa kuultavissa ainutlaatuinen kokoelma vanhoja soittokoneita, ja jopa me-
kaaninen robottiorkesteri. Sanaa “robotti” ei tuolloin tunnettu, kirjailija Karel Capek keksi
sen vuona 1920.

Koneiden automatisoinnin taito astui talouselimin ja teollisuuden palvelukseen varsin
myohdin. Ranskassa alettiin kehitelld 1720-luvulla pahvisten reikdkorttien ohjaamia auto-
maattisia kutomakoneita. Monien yritysten jidlkeen Joseph Marie Jacquard onnistui valmis-
tamaan luotettavasti toimivan koneen. Vuonna 1805 itse Napoleon tutustui kutomakonee-
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seen, joka julistettiin kansalliseksi omaisuudeksi. Kehitystyon taustalla oli suuri taloudellinen
hy6ty. Monimutkaisia silkkisilld kuvakudoksilla oli valtavasti kysyntid. Ne olivat hyvin ar-
vokkaita, koska niiden valmistaminen kisikdyttoisilli kangaspulla oli hankalaa ja hidasta.
Niiden ohjelmointiin Jacquardin konetta varten saatettiin tarvita tuhansia tai jopa kymmenid
tuhansia reikidkortteja, mutta kun ohjelmointi oli tehty, kone pystyi valmistamaan samanlai-
sia kankaita jatkuvasti. Reikdnauhojen ja reikdkorttien toimintaperiaate nousi uuteen, vaikka
lyhyeen kukoistukseen 1950-luvulla, kun niiden avulla alettiin sy6ttdd ohjelmia ja dataa vasta
keksittyihin tietokoneisiin.

Musiikin ja hienomekaniikan toinen kohtaaminen

Renessanssiajalta ldhtien sdvellystaide ja musiikin teoria kehittyivit voimakkaasti. Tama aset-
ti kasvavia vaatimuksia soittimien suorituskyvylle. Orkesterisoitossa korostui sivelpuhtaus ja
kyky soittaa kaikissa sivellajeissa. Puhallinsoitinten kohdalla ongelma oli erityisen hankala.
Erds mahdollisuus oli rakentaa eri kokoisia ja eri vireisid soittimia. Lihes samanlaisten soi-
tinten kokoelma olisi kuitenkin epikdytinnéllinen ratkaisu, ja soitinta olisi hankala vaihtaa
kesken esityksen. Puupuhaltimiin lisdttiin lippid, ja niitd kokeiltiin my&s torvissa. Samaan
aikaan hienomekaniikka oli vihitellen jalostunut itseniiseksi kelloseppien, kultaseppien ja
mittalaitteiden rakentelijoiden yllipitimaksi tarkaksi metallin tyOstdmisen taidoksi. Tdmi
johti soitinrakennuksen ja kehittyneen hienomekaniikan uuteen kohtaamiseen. 1800-luvun
alussa syntyivitkin aivan uudenlaiset koneistohuilut ja venttiilein varustetut torvet.

Nykyaikaisen huilun kehittdji Theobald B6hm (1794-1881) oli opiskellut kultasepaksi,
mutta hin oli jo nuorena my6s etevi huilisti. BOhmin ratkaisu oli hyvin tekninen. Huilus-
sa on 16—17 ddniaukkoa, eivitkd muusikon sormet muutenkaan yltdisi C-huilun pituudelle.
Tarvittiin lipit seki vipujen ja akselien mekanismi. Suuret ja tdsmaillisesti sulkeutuvat lipét
paransivat sdvelpuhtautta, ja laajempi metallirunko tuotti suuren orkesterin tarvitseman 4a-
nenvoimakkuuden. Sivuvaikutuksena syntyi my6s huilulle ominaisen heled sointivéri. Suun-
nilleen samaan aikaa kehitettiin toisten mestareiden toimesta kiyritorven, trumpetin ja mo-
nen muun torven soittoa helpottavat venttiilikoneistot. Niissd voi nihdd jopa historiallisen
sillan antiikin insin66ri Ktesibioksen keksimiin metallisiin mantdpumppuihin.

Theobald Béhmin toiminta valottaa tekniikan kehittimisen olennaista piirrettd. Soitti-
men suunnittelu ja kehittdminen ei ollut insiné6risuoritus suppeassa teknisten taitojen mie-
lessd. Se edellytti my6s syvallistd ymmirrystd musiikista ja soittamisesta. BOhmin laaja-alaiset
kyvyt muusikkona, siveltdjini ja hienomekaanikkona toimivat ainutlaatuisesti ja korvaamat-
tomasti yhdessd. Hin ty6skenteli kisity6ldisten ja insinG6rien tapaan, toisaalta materiaalin
asettamia rajoituksia vastaan, mutta yhtd lailla my6s materiaalin tarjoamia mahdollisuuksia
etsien ja niitd hyédyntien.

Tdma piirre tulee erityisen selvisti esiin viulunrakennuksessa, joka saavutti ylittdimatto-
min tason 1600-luvun italiassa. Vaikka viuluja ei pidetd perinteisend hienomekaniikkana,
niissd korostuvat kisityoldismestarien syvillinen perehtyminen soittamiseen, musiikkiin ja
materiaalien ominaisuuksiin. Viulunrakennus edustaa puhtaaksi viljeltyni teknologian syvin-
td inhimillistd puolta, joka on aina mukana tekniikan luomisprosessissa.
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“Tiedettd, taidetta ja tarinoita - Piippumuistoja-hanke huipentuu™:
Teollisuusperintda ja raunioita tydvaenmuseo Werstaalla

Eerika Koskinen-Koivisto ja Oula Seitsonen

Koneen Siition rahoittamassa Oulun yliopiston monitieteisessd Piippumuistoja-hankkeessa
(2021-2023) on tutkittu tehtaiden piippujen merkityksid niin paikallisille asukkaille kuin
muillekin vanhoilla teollisuuskohteilla vieraileville (Kuva 1) (https://puruajaporua.word-
press.com/ piippumuistoja/). Hankkeen kaikille avoimessa paitosseminaarissa Tampereella,
Ty6vienmuseo Werstaalla esiteltiin 1.12.2023 tutkimustuloksia ja niiden puitteissa toteutet-
tuja taideteoksia. Taiteen kautta hankkeessa keritty laaja haastattelu- ja muistitietoaineisto
on saanut uuden ddnen. Lisiksi vieraana oli kutsuttuja puhujia, jotka avasivat kiinnostavia
nikokulmia piippuihin ja raunioitumiseen. Seminaari jirjestettiin yhteistydssd TyGvienmu-
seo Werstaan ja Tekniikan Historian Seuran kanssa.

Seminaarin aluksi ja lopuksi esiintyi Piippumuistoja-hankkeessa tyoskennellyt ja taiteilija-
nimelld iKoivisto keikkaileva Ilja Koivisto, joka soitti sdveltiminsi piippuaiheiset kappaleet
(Kuva 1). Seminaarin paattinyt kappale syntyi piivin aikana Tampereen piippuja kisitelleen
esitelmin herittimin inspiraation tuloksena. Dosentti Tiina Aikis avasi seminaarin tieteelli-
sen osuuden kertoen piippujen tutkimisen lihtékohdista. Hankkeessa on tarkasteltu tehtai-

Kuva 1. Vas. Hankkeen johtaja Tiin& Aikds avasi seminaarin. Oik. Hankkeessa tyéskennellyt etnografi
llja Koivisto alias iKoivisto esittaa piippuaiheisia kappaleitaan (valokuvat Oula Seitsonen).
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den piippuihin liittyvid muistoja ja merkityksii, teollisuusalueiden uudelleenkiytén mahdol-
lisuuksia ja haasteita, sekd ajatuksia siité, pitdisikd kohteiden antaa eldd omaa elimidnsi vai
olisiko niitd syytd museoida tai kunnostaa. Tutkimukset ovat keskittyneet teollisuuskohteille
erityisesti viidelld paikkakunnalla: Oulussa, Kajaanissa, Kuopiossa, Jyviskylin Sdynitsalossa
ja Piijait-Hdmeen alueella Lahdessa ja Padasjoella. My6s muutamilla muilla paikkakunnilla
on tehty haastatteluja ja kohdevierailuja. Hankkeen aikana on tuotettu tietoa piippukohtei-
den merkityksestd paikallisille asukkaille ja entisille tydntekijoille. Lisiksi on keskusteltu koh-
teiden uusiokdytostd ja hyodyntdmisestd entisten ja nykyisten omistajien kanssa sekd kuul-
tu myOs esimerkiksi tehdaskohteista viehittyvien urbaanien 16ytoretkeilijdiden ja muiden
epdvirallisten kiyttdjien ajatuksia paikoista. Teollista perintéd on lihestytty moniulotteisena
perintoni, jolla on myds ristiriitaisia merkityksid eri ihmisten silmissd (ambivalent heritage).
Seminaarin esitelmit nostivat esiin monia piippuihin littyvid merkityksid kidytinnén kysy-
myksid unohtamatta.

Tietoa piippukohteista

Seminaarissa vierailleet hankkeen ulkopuoliset piippuasiantuntijat rakennustutkija Miia Hin-
nerichsen ja perinnerakennusmestari Anne Uosukainen Pirkanmaan maakuntamuseosta
kertoivat tehtaanpiippujen suojelusta ja kunnostamisesta Tampereella (Kuva 2). Hinnerich-
sen kertoi Tampereen alueella olleen 55 piippukohdetta, joista 22 on edelleen olemassa ole-
vaa ja 33 purettua. Tampereella kiytiin 1970-luvulla merkittivid piippukiistoja, joiden aikana
kavi ilmi, kuinka tirkeitd ne ovat osana kaupunkimaisemaa. 2000-luvun alussa tehtiin laaja
piippuselvitys, jossa saatiin tirkedd tietoa jdljelld olevista kohteista sekéd niiden kunnosta ja
merkityksestd. Korkein olemassa oleva Tampellan piippu on 99 metrid korkea ja sen seini-
miit yli metrin paksuisia. Uosukainen korostikin, ettd kyse on massiivisista kohteista, joiden
kunnostus on paitsi teknisesti haastavaa my0s kallista, silld piipputiilid ei ole saatavilla Suo-
messa kuin mittatilauksesta. Kéyttimittd jadneet kylmit piiput ovat alttiita sdin, kosteuden
ja pakkasen rapauttaville vaikutuksille. Tdma piippujen rapistuminen ja putoilevat tillenpalat
toimivat kimmokkeena iKoiviston muutamassa tunnissa sanoittamalle ja siveltimille sekd
seminaarin pditteeksi esittimaille upouudelle kappaleelle.

Tampereen alueen jiljelli olevat piiput ja niiden edustama teollinen maisema ovat
tunnettuja ympiri Suomen, mutta Piippumuistoja hankkeen verkkosivustolta Muistotkar-
talla.fi on mahdollista bongata my6s harvinaisempien piippukohteiden sijainteja (https://
muistotkartalla.fi/). Muistotkartalla-sivusto on interaktiivinen karttasovellus, joka perustuu
kansalaisten osallistamiseen ja tiedon joukkoistamiseen ja yhdessi yleisén kanssa tuotta-
miseen (citizen science). Sivusto on kehitetty yhteistytssd Oulun yliopiston tietotekniikan
opiskelijoiden kanssa. Yliopistonopettaja Teemu Tokola Oulun yliopistosta esitteli seminaa-
rissa poikkitieteellistd sovelluskehitystd, joka on ollut jo usean vuoden ajan jatkunut mielekis
ohjelmistoprojekti. Oulun yliopisto on tarjonnut sivustolle palvelinresurssit ja ohjelmointi-
kurssi jatkuvan kehittimisen ja yllipitdmisen mahdollisuuden.
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Kuva 2. Vas. Pirkanmaan maakuntamuseon piippuasiantuntijat Anne Uosukainen ja Miia Hinne-
richsen seka piipputiili. Oik. Taiteilijat Lotta Halinen ja Suvi Nurmi kertovat hankkeen taideosiosta
(valokuvat Oula Seitsonen).

Raunioita, romantiikkaa ja ihmisen ajan jalkia

Tehdaskohteiden menneisyyden ja piippujen erilaisten tilanteiden lisiksi piippumuistoja
hankkeessa on tarkasteltu teollisuusperintéd nykyhetken ja tulevaisuuden nikékulmista.
Hankkeen ohjausryhmin jasen Oulun yliopiston arkeologian professori Vesa-Pekka Herva
puhui (teollisuus)raunioista ja niiden “outoudesta” osana elettyd ympdristdd. Koska elin-
ympiristd vaikuttaa aina ihmisiin ja erilaiset ympiristot tuottavat erilaisen kokemuksen
maailmassa olosta, on mielekistd pohtia, milld tavoilla (teollisuus)rauniot ja teollinen kult-
tuuriperint® vaikuttavat ympiristoonsi ja mitd ne tekevit. Herva kytki tdhdn kysymykseen
outouden teoreettisen nikékulman. Koska jilkiteollisena aikana olemme etddntyneet yhi
kauemmaksi tehtaista ja teollisen tyon arjesta, siitd on tullut meille vierasta ja outoa. Se
voidaan nihdd my6s erddnlaisesta hirvionidkékulmasta, joka tarjoaa yhden keinon yrittdd
ottaa haltuun vaikeasti hahmotettavaa “thmisen ajan”, antroposeenin, maailmaa. Nykyajan
ilmi6t kuten talous, teknologia, ilmastonmuutos tai vaikkapa virtuaaliset maailmat ovat poh-
jimmiltaan abstrakteja, samaan aikaan lisnd kaikkialla eivitkd lopulta kuitenkaan missddn.
Hirvi6t ja niiden edustama outous rikkovat tiedon ja maailmojen rajoja seki toimivat arki-
sen kokemuspiirin logiikan ja lineaarisen ajan tuolla puolen. Hervan mukaan muun muassa
urbaani 16ytoretkeily, jossa tutustutaan erilaisiin raunioihin ja hirviémdisiin kohteisiin, on
hyvi esimerkki toiminnasta, jonka kautta voidaan hahmottaa maailmaa eri nikékulmista
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ja avoimesti tutustua outouteen. Siistin ja jirjestiytyneen maailman sijaan monesti kaootti-
set teollisuusrauniot voivat avata uusia, poikkeavia nikékulmia ja tuottaa kokemuksia, jotka
saavat pohtimaan olemassaolon kysymyksia liittyen esimerkiksi elimdin ja kuolemaan seki
menneisyyteen ja nykyisyyteen.

Yksi esimerkki kiistanalaiseksi kulttuuriperinnéksi pddtymisestd on Oulussa sijaitse-
van Toppilan tehtaan entinen hakesiilo, jonka uutta elimdi tarkastelee Oulun yliopiston
arkeologian viitoskirjatutkijan Marjo Juola (Kuva 3). Alvar Aallon suunnittelemaa siiloa ei
atkanaan purettu, kuten muut Toppilan sellutehtaan kohteet, mutta sille ei my6skiin 16y-
detty jatkokdytt6d, vaan siitd tuli hylétty, yksindinen ja rapistuva kohde. Sinne kuitenkin
muodostui muuta, monilajista elimid, silli pulut valtasivat sen. Hylityn tilan erityisyyttd ja
akustiikkaa on kiytetty kahdessa tanssia ja musiikkia yhdistdvissa taideprojektissa, joita Juola
kayttdd tutkimuksessaan esimerkkind hyldtyn tilan moniulotteisuudesta. Tila ei kuitenkaan
ole endd hylitty, vaan kohteen omistaja eli Oulun kaupunki myi siilon vuonna 2020 huu-
tokaupassa pienelld hinnalla. Uusi omistaja espanjalainen Factum Foundation suunnittelee
sinne AALTOSIILO-digitointikeskusta, jonka olisi tarkoitus valmistua Oulun kulttuuripdi-
kaupunkivuodeksi 2026. Suunnitelmien toteutuminen on kuitenkin vield auki, ja ndhtaviksi
jad, miten uusi omistaja onnistuu rahoituksen hankkimisessa.

Tiede-taideyhteistyota ja uusia yhteyksia

Seminaarissa esiteltiin myOs hankkeessa syntyneet taideteokset. Taiteilijat Suvi Nurmi ja
Lotta Halinen kertoivat syyskuussa Kuopiossa kansainvilisen paikkasidonnaisen nykytai-
teen Anti-festivaalin yhteydessi esitetyn ddni- ja tanssiteoksen ~Yks kaks kerrostalojen kes-
kelld piippu” toteutuksesta (Kuva 2). Teoksessa pédsevit dineen Kuopion Haapaniemen
rullatehtaan alueen asukkaat. Tehdas tuhoutui aikanaan tulipalossa 1969, mutta sen piip-
pu jii alueelle pystyyn muistuttamaan sen historiasta. Nurmi haastatteli alueen asukkaita ja
koosti haastatteluista aineiston, jonka Halinen kiinsi koreografiselle kielelle eli keholliseksi
liikkkeeksi. Teos esitettiin piipun juurella amfiteatterimaisella orgaanisella esiintymislavalla,
jossa tanssija saattoi hyédyntid piipun eri pintoja ja tasoja kolmiulotteisesti. Teoksen tyOsti-
misessd tehtiin yhteistyotd Savonia-ammattikorkeakoulun tanssilinjan kanssa. Taiteilijoiden
alustuksen jilkeen seminaariyleisé pédsi kokemaan teoksen videomuodossa.

Toppilan siilon ympirille puolestaan rakentui Piippumuistoja hankkeessa kuoro- ja
tanssiteos, joka syntyi Suvi Nurmen ja siveltdjd Anne Teikarin yhteistyostd. Suvi Nurmi
kertoi syntyprosessissa, jossa tekijit 10ysivit toisensa onnekkaiden sattumien kautta. Tuiran
kamarikuoro esitti teoksen ”Elima siilon ympirilli” Uuden musiikin lokakuu -tapahtumas-
sa Oulussa 2023. Lisiksi Suvi esitteli Padasjoen Mainiemen sahan tiloissa toteutetun dani-
teoksen, jonka haastatteluihin ja keskusteluihin perustuvan runollisen tekstin lausui Sandra
Lamppu.

Kahvitauon aikana seminaarin yleis6lld oli mahdollisuus tutustua my6s videotaltioin-
teihin Suvi Nurmen animaatiosta ”Paikkoja ja reitteji”, jonka materiaalina oli Kajaanin
Renforsin rannan tyontekijéiden muistinvaraisia piirroksia, sekd Nurmen vetimissd sana-
taidetyOpajassa luoduista runoista koostuvaan ”Nykyidn muistelen kaikkea”-teokseen, joka
perustui Piippumuistoja-hankkeen Sdynitsalossa tehdyistd haastatteluista poimittuihin kat-
kelmiin.
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Kuva 3. Vas. Hankkeessa vaitoskirjaa tekeva Marjo Juola esitteli Alvar Aallon suunnittelemaa Top-
pilan siiloa. Oik. Seminaarin paatdsesitelmassa kirjailija Ville-Juhani Sutinen avasi omaa suhdettaan
raunioihin ja raunioitumiseen (valokuvat Oula Seitsonen).

Seminaari huipentui kirjailija Ville-Juhani Sutisen puheenvuoroon “Postindustriaaliset
Pompeijit: miten lukea moderneja raunioita?” (Kuva 3). Sutinen on tarkastellut lukuisissa
suosituissa matkakirjoissaan erilaisia raunioituvia kohteita ja harjoittanut urbaanista 16yto-
retkeilyd ja valokuvausta. Kzinalainen ruletti (2014) on matkakirja Kiinasta valtaisten rakennus-
projektien maana, jossa autioituneet aavekaupungit seisovat kaupunkien sisilld ja liepeilld.
Kuolleiden muistomerkkien vuosisata (2016) esittid nykyihmisen ajatteluun liittyvin paradoksi:
miksi emme osaa katsoa nykyhistorian moderneita raunioita samoin kuin muinaisaikaisia
kohteita? Teos nostaa esiin hylittyjen paikkojen estetiikkaa ja toisaalta pohtii estetisoin-
tia esittden hyldtyt paikat eldvind museoina. Kapitalismin museo (2019) puolestaan on kirja
Yhdysvalloista ja sen historiasta, jossa raunioita yleisesti romantisoidaan. Sutinen on vierail-
lut kokonaisissa museoiduissa kaupungeissa, jotka ovat kokeneet perustavanlaatuisen meta-
morfoosin nopean rakentamisensa ja vield nopeamman hylkddmisensa kautta.

Sutinen kertoi pdityneensi tarkastelemaan moderneja raunioita historiallisina ldhde-
aineistoja kulkiessaan Pohjoisella-Venijilld etsimissd jalkid gulag-leireistd. Teoksessa Luiden
#e (2018) hin kirjoittaa vankileirejd koskevista etsinndistd ja matkoilla kuulluista tarinoista
yhdessi Ville Ropposen kanssa. Usein niisti ei ollut jdljelld paljoakaan, mutta paikoilla saat-
toi kuitenkin olla tahattomia muistomerkkejd kuten tietynlaisia kasveja alueilla, joilla niitd
el muuten kasvaisi. Ndin luonto voi toimia muistomerkin tavoin. Ark#s, likaista lunta -teos
(2021) kertoo Sutisen matkoista pohjoisilla alueilla ja thmistoiminnan haavoittuvaan arkti-
seen maisemaan jittdmistd laajamittaisista jaljistd.
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Viimeisimmissi teoksessaan Hajonneen maailman kéyttiokhje (2023) Sutinen pohtii hylét-
tyjen paikkojen eettisyyden ja romantisoinnin suhdetta ja nidkee rauniot ihmisistd irrallisina
paikkoina, jotka kertovat ennemminkin tulevasta kuin menneesti maailmasta. Hin nikee
urbaanin 16ytoretkeilyn erddnlaisena valmistautumisena sithen, miki meitd ihmiskuntana voi
kohdata. Eettisyyden kysymykset liittyvit paikkojen hividmiseen ja rappioon mutta myds
niiden siilyttimiseen ja todistusvoimaan. Niiden valossa Sutinen ei kannata menneisyyden
jalkien hévittimistd vaan toivoo, ettd erilaisten kohteiden luokse pdisisi jatkossakin katso-
maan, kokemaan ja aistimaan. Sen vuoksi tietoja kiinnostavista paikoista ja kohteista ei pidd
pitdi vain pienen harrastapiirin tiedossa, vaan vierailut ajatuksia herittivissd kohteissa tulisi
mahdollistaa turvallisuuden rajoissa.

Aineistot talteen

Piippumuistoja-hankkeen tuottamat aineistot tallennettiin loppuseminaarin yhteydessa Ty6-
vienmuseo Werstaan arkistoon, jossa ne ovat tulevaisuudessa tutkijoiden ja muiden teolli-
sesta kulttuuriperinndstd kiinnostuneiden tahojen hydynnettivissd. Aineistoihin lukeutuu
68 haastattelua, haasteltavien lahjoittamia kirjallisia muisteluita sekd satoja valokuvia erilai-
sista piippukohteista.
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Reijo Valta

Tiitu Takalo & Tiina Mannisté-Funk: Polkimilla - Nyt, ennen ja tulevai-
suudessa. Suuri Kurpitsa 2023.

Koneen sditié on innostanut viime vuosina tieteilijoité ja taiteilijoita tekemdin yhteistyotd
erilaisten tutkimusaiheiden parissa. Tamperelainen sarjakuvataiteilija Tiitu Takalo (s. 1976)
on ollut taiteilijaosapuolena useammassa hankkeessa. Yhteistyé Tiina Minnisto-Funkin
kanssa laajeni kokonaiseksi sarjakuvateokseksi eikd jadnyt pelkéstddn yksittdiseksi sarja-
kuvaksi tai kuvitukseksi tutkijoiden tekstin lomaan. Koneen sditién rahoittaman avauksen
jatkoa ovat rahoittaneet muun muassa Suomen Kulttuurirahasto ja Taiteen edistimiskeskus.

Yhteistyon pohjana oli MannistS-Funkin Humanistiseen kaupunkitutkinmkseen (Vastapaino
2021) kirjoittama artikkeli Pydrdilyn kobtalo autojen kaupungissa: Kaupunkiliikenteen munttuvat tilat
Turussa 1950—1970-luvuilla. Artikkelissa tekijd tarkasteli Turun museokeskuksen valokuva-
kokoelman avulla eri liikennevilineiden médrdd katutilassa. Kisiteltivind ajanjaksona ei
Turussa toteutettu litkennelaskentoja, tai jos tehtiinkin, niin pyorailijit laskettiin samaan ka-
tegoriaan jalankulkijoiden kanssa. Polkupyo6rien kiytto ei kiinnostanut kaupunki- ja litkenne-
suunnittelijoita. Sen laajuutta on tutkittava toisin keinoin, ja Minnist6-Funkin kayttdmit
valokuvat kaupungin kaduilta ovat sithen oiva ratkaisu.

Polkimilla-teos jakaantuu alaotsikkonsa mukaisesti kolmeen osaan, joista laajin on
Minnist6-Funkin tutkimuksiin perustuva. Osat limittyvit ja lomittuvat teoksen mittaan,
Takalo on helpottanut osien erottamista toisistaan viritykselld. Tulevaisuuteen ja nykyhet-
keen (mukaan lukien tekijéiden henkil6kohtaiset muistot pyoriilystd) sijoittuvissa kappa-
leissa on tdysi virikirjo, menneisyydestd kertovissa on vain ruskean ja mustan eri sivyjd.
Ennen-osiot on my6s asianmukaisesti lihdeviitoitettu, joten lisitietoja haluavien ei tarvitse
tukeutua pelkistdin lihde- ja kirjallisuusluetteloon.

Py6riily oli erittdin suosittu ajoneuvolitkenteen muoto kaupunkikeskustoissa vuosina
1920-1950. Turku ei ole tistd poikkeus, vuoden 1948 liikkennelaskennassa sen osuus oli noin
57 prosenttia. Samoihin aikoihin Oulu oli kansainvilisten vertailujen kérkikaupunkien jou-
kossa hollantilaiskaupunkien rinnalla 70-90 prosentin osuudella. Mdnnist6-Funkin valoku-
vista kerddmien tietojen perusteella Turussa vield 1950-luvulla polkupy6rit olivat madraltidn
yleisin lilkenneviline.

1960-luvulla kaikki alkoi muuttua. Pyo6riily vihenee huomattavasti muutamassa vuosi-
kymmenessd. 1980-luvun liikennelaskennassa polkupyorid ei laskettu erikseen, ne rinnas-
tettiin jalankulkijoiksi. Taustalla on kaupunkien muuttuminen ja litkennesuunnittelun auto-
keskeisyys. Mannist6-Funkin ldpikdymien noin 2500 valokuvan perusteella py6riilyn osuus
ajoneuvoliikenteestd pieneni vuodet 1950-1975. Pohjalukemien jilkeen kasvu on ollut vain
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lievdda. Autot olivat vallanneet ka-
tutilan, ja pyorille ei ollut endd ti-
laa. Sen vievit etenkin pysikoidyt
autot, joille raivattiin vield lisdd ti-
laa leventimailld katuja ja ottamalla
tonttimaata pysikointialueiksi.

Moderni autokaupunki néh-
tiin aikoinaan tulevaisuuden ihan-
teena. Kun kaupunkiympiristd
suunniteltiin ja rakennettiin autoja
varten, niin muille liikennemuo-
doille ei jddnyt juurikaan tilaa.
Tulevaisuus voi olla toisenlainen,
jos eri liitkennevilineet otetaan
yhdenvertaisesti huomioon kaa-
voituksessa ja sen toteuttamisessa.
Viimeisessd luvussa tekijit tekevit
pyoriaretken  utopiakaupunkiin,
jonka infrastruktuuri on rakentu-
nut pyoriilyn ja julkisen liikenteen
varaan.

Kaupunkiliikenteessa tapahtui suuri ja nopea muutos 1950-1970-(uvuilla.

Sarjakuvaruuduissa konkretisoituu muuttuva polkupydrien ja autojen midrin suhde.
Lihes parikymmentid autoa ja yksi polkupy6rd ruudussa tuo paljon ahtaamman tunnelman
kuin pdinvastainen tilanne. Takalo nostaa katutilan kiytostd esille my6s kokonaan unholaan
jadneen tavan pysakoidd polkupyord polkimen varassa reunakiveysti vasten.

Takalon valinnat sarjakuvakerrontaansa on huolella tehtyji ja perustuvat suurelta osin

Kuvien perusteella myds polkupydrien
pysakointi kadulle, toinen poljin revnakiveen
tuettuna, oli yleista 1950-luvulla ja sita
edeltavina vuosikymmening.

Tama tapa tunnettiin myos muvalla.
Esimerkiksi Tukholmassa sita yritettiin kitkea
jo 1940-luvulla, koska sen ndhtiin haittaavan

autojen pysayttamista ja pysakaimista

kadun varteen.s

Viimeiset kuvat, joissa tata pysakoimistapaa
voidaan Turussa havaita,

1960-(uyulta.

varren muvalla.

Naissa kuvissa pyorat on pysakoity (ahelle
risteysta, pysakoidyt autot tayttavat kadun

A yde s
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referenssikuviin. Piirrosten taus-
talla on siis runsaasti kuvallista
lahdemateriaalia, muutakin kuin
Minnisto-Funkin artikkelissaan
kayttdmad. Tutkimustuloksen so-
vittaminen sarjakuvaksi on var-
maan vaatinut paljon keskuste-
luja taiteilijan ja tutkijan kesken,
niin luonteva on lopputulos.
Polkimilla-teoksen vahvuus
on aiheen visualisointi. Satja-
kuvakerronta ei kevenni aihetta,
vaan tuo sen konkreettisesti luki-
jan nihtiville. Yhden liikennevi-
lineen historia on lopulta osa laa-
jempaa kaupunkitilan muutosta.



Epatasaista asiaa autoilusta ja musiikista

Michael Halila'

Mark Duffett & Beate Peter (toim.): Popular Music and Automobiles.
Bloomsbury 2021. 216 s. ISBN 9781501384646.

POPULAR.MUSIC
AND AUTOMOBILES

Musiikintutkijat Mark Duffett ja Beate Peter ovat toimittaneet artikkelikokoelman pop-
musiikista ja autoista. Kokoelman artikkelit ovat tasoltaan vaihtelevia ja kisittelevit teknii-
kan historiaa vain pinnallisesti.

Kirjoittajat ovat tietenkin aivan oikeassa siini, ettd autot ja popmusiikki kuuluvat mo-
nella tavalla yhteen. Teoksen johdanto avataan kuvailulla hevikomedia Wayne’s Worldin alku-
kohtauksesta, jossa pddhenkilot ajelevat autolla ja popittavat Queenin kappaletta Bobensian
Rhapsody. Allekirjoittaneella on aivan samanlainen kokemus 1990-luvulta nuorisovaihdosta
Ruotsissa. Reissussa oli ihmisid monesta Euroopan maasta ja Pohjois-Amerikastakin, mutta
vuorovaikutus oli vihdn kankeaa kunnes brittildinen delegaatio taikoi esiin C-kasetin, joka
laitettiin soimaan bussin radiosta. Tietenkin Queen ja Bobemian Rbapsody: kaikki tunsivat bii-
sin, ja suurin osa osasi sanat. Reippaan yhteislaulun jilkeen matka meni mukavammissa
merkeissd. Popmusiikin kuuntelu autossa ylitti kielten ja kulttuurien rajat.

Poputar Music and Automobiles lihestyy aihepiiridgdn musikologian nikékulmasta. Kirjoit-
tajat ovat kaikki musiikin tai kulttuurin tutkijoita, ja teoksen kymmenesti artikkelista seit-
semin keskittyy englanninkieliseen, valkoiseen pop-musiikkiin. Roddy Hawkins tarkastelee
Britanniassa suositun autoilumusiikin ja Queenin kappaleen Don # St9p Me Now musikologiaa,
Georgina Gregory tekee freudilaisen analyysin Beach Boysin autoteemaisista kappaleista,
ja toinen kirjan toimittaja Mark Duffett tutkii englanninkielisen maailman julkkisten auto-
onnettomuuksien kisittelyd lehdist6ssd. Autoista itsessddn tai tekniikasta ndilld artikkeleilla
ei ole paljoa sanottavaa. Katie Milestone esittdd kirjallisuuskatsauksen, jossa kiydddn ldpi
tutkimusta pop-musiikista ja autoilusta, ja toteaa, ettd molemmat esiintyvit miesvaltaisina
aloina, joissa naisten kykyji jirjestelmallisesti aliarvioidaan. Katsaus on itsessddn pitevi,
mutta johtopédtéstd on hankala pitii erityisen mullistavana.

Teoksen ehdottomasti parasta antia ovat artikkelit, jotka astuvat timin kapean viite-
kehyksen ulkopuolelle. Barbara Hornberger tarkastelee Neue Deutsche Welle -kappaletta
Ich Will Spaff musiikillisesti, mutta my6s 1980-luvun Linsi-Saksan litkennepolititkan asia-
yhteydessi. Beate Peter tutkii autoilun roolia brittildisessé rave-kulttuurissa, jossa syrjdisissid
paikoissa pidettyihin tilaisuuksiin padsyyn vaadittiin yleensd autokyytid. Craig Owen Jones
luo katsauksen sithen, miten Walesin maantiede ja tieverkosto nidkyvit maan omankielisessi
pop-musiikissa.

I Kirjoittaja on historiantutkija ja aikuisopettaja, ja on luennoinut Helsingin tydvéenopistolla hevimusiikin
historiasta.
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Tekniikan Waiheita - Epatasaista asiaa autoilusta ja musiikista

Tekniikan historian nidkokulmasta teoksen keskeisin artikkeli on Tim Wallin ja Nick
Webbetin Rock n’ Roll: Cars, Convergence, and Culture. Sen lihtokohtana on usein ilmaistu
ajatus, jonka mukaan autoilu ja pop-musiikki murtautuivat maailmaan Yhdysvalloissa toi-
sen maailmansodan jilkeen tavalla, joka on kuvattu elokuvassa American Graffiti. Kirjoittajat
tarkastelevat auto- ja musiikkikulttuurin sekd -tekniikan ja radioiden kehitystd, ja haastavat
ajatuksen niiden kaikkien risteAmisestd juuri samaan aikaan. On harmillista, etteivit teok-
sen artikkelit keskustele kovin hyvin keskendin: tdhdn kirjoittajien purkamaan “rock’n’roll-
hetkeen” viitataan kritiikittd muutamassa muussakin artikkelissa. Myds Santiago Nifio
Moralesin artikkeli chivas-linja-autoista Kolumbiassa on kiinnostava: ennen maaseutuliiken-
teessd kiytettyjd puurunkoisia linja-autoja on ryhdytty kiyttiméin kaupungeissa erddnlaisina
litkkuvina yokerhoina.

Teoksen paras artikkeli on ehdottomasti Amanda Nell Edgarin Listening to Music in Cars
while Black. Edgar tarkastelee vuonna 2012 murhatun mustan amerikkalaisen teinin, Jordan
Davisin, tapauksen kautta autoilun, musiikin ja etnisyyden risteimistd Yhdysvalloissa.
Davisin ampunut valkoinen rasisti perusteli tekoaan silld, ettd Davisin autokunta soitti rap-
musiikkia lifan kovaa huoltoasemalla. Edgarin ddrimmadisen ajankohtaisessa artikkelissa nos-
tetaan esiin se, kuinka autoilukulttuuri ja jopa autoradioiden akustiikka heijastavat omilla
tavoillaan Yhdysvaltojen rodullistettua yhteiskuntaa.

Kokonaisuutena Popular Music and Automobiles on epitasainen. Suurimmassa osas-
sa artikkeleita auto- tai musiikkitekniikka on hidin tuskin lisni, eivitkd ne musiikin- tai
kulttuurintutkimuksenakaan muodosta erityisen mielekistd kokonaisuutta. Teosta voi suo-
sitella lukijoille, jotka tekevit itse tutkimusta juuri tistd aihepiiristd, tai ovat kiilnnostuneita
tietystd kirjan artikkelista. Laajemmalle lukijakunnalle teos soveltuu heikosti, ja etenkin tek-
niikan historiasta kiinnostuneet pettyvit aiheen pinnalliseen kisittelyyn.
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