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Cyclical and Technological 
Unemployment in 

Germany’s Ruhr Coal Industry, 1918-1935

by
J. Ronald Shearer

Historians as well as contemporary observers have agreed that 
crushing unemployment was one of the most severe problems that 
Germany’s Weimar Republic confronted.  Not only did Germany 
suffer deeply from unemployment as Europe crumbled into the Great 
Depression of the early 1930s.  Germany also experienced persistently 
high unemployment rates even in the later 1920s when its economy 
appeared to enjoy a much delayed phase of recovery and expansion 
after World War I.  Average unemployment remained at a stubborn 
10% of the labor force even for the “golden” years from 1924 to 1929.1  
But the unemployment in the Weimar years was not just a national 
economic problem, as serious as that might have been.  Scholars 
have analyzed catastrophic political consequences emanating from 
the economic dislocation and unemployment of Weimar’s later years.  
In an important study, Detlev Peukert has propounded an interpretive 
history of the Weimar Republic that singles out economic disaster as 
the crucial social crisis precipitating political catastrophe.  Weimar, in 
his view, previewed the classic contradictions of economic and politi-
cal modernity.2  Analysts of urban conflict and political radicalization, 
particularly Eve Rosenhaft, also closely link political disintegration 
in the early 1930s to ruinous unemployment.3  Clearly Germany’s 
persistent joblessness was critical to the social and political crisis of 
the latter part of the troubled Republic.4  In addition, unemployment 
hit some sectors much harder than others.  In 1930, approximately 
80% of Germany’s jobless belonged to the blue collar sectors of in-
dustrial production, mining, and manufacturing.5  In the depth of the 
Depression in 1932, the largest masses of the out-of-work were found 
in Germany’s traditional industrial regions: the Ruhr’s Rhineland 
and Westphalian provinces, Berlin, and the state of Saxony.6   The 
industrial origins of severe unemployment have thus drawn significant 
attention.  Debate has persisted about the causes of unemployment, 
especially in these traditional industrial sectors.

Many critics of government policy and industrial strategy blamed 1
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the measures of economic efficiency and productivity that were 
collectively known as the industrial rationalization movement for 
high unemployment in these years.  Such condemnations escalated 
vehemently as Germany fell into the labor market sinkhole of the 
Great Depression.  Based loosely on the techniques of the American 
production engineer, Frederick W. Taylor, and the American indus-
trialist, Henry Ford, industrial rationalization in Weimar Germany 
sought to increase productivity and cut production costs through 
greater technological and organizational efficiency - at the level 
of corporate mergers as well as on the shopfloor and in individual 
works.7  However, although some sectors did escalate technological 
processes, industrial rationalization in the 1920’s often meant find-
ing greater efficiency without massive investment in new plant and 
equipment.8 

Critics and historians have argued since the 1920’s about the 
extent to which rising and then disastrous unemployment resulted 
from the efficiency and downsizing measures of industrial rational-
ization, and to what extent it derived from the cyclical slowdowns of 
the German and world economies in the interwar era.  The following 
paper attempts to distinguish these two forms of unemployment for 
one important sector of the German economy in this era, the Ruhr 
coal mining industry.  Germany’s Ruhr industrial region nestles in 
the western part of the country, and stretches eastward from the con-
fluence of the Ruhr and the Rhine rivers. The old city of Dortmund 
defines the eastern end of the region, Essen, the home of Krupp arma-
ments and manufacturing stands at its midpoint, and the Rhine river 
at Duisburg marks the western boundary of the area.  Rich deposits 
of hard coal underpinned the rapid expansion of Germany’s iron and 
steel industrial revolution in the 19th century, drawing hundreds of 
thousands of workers to the area in the space of a few decades.  The 
Ruhr coal mining industry grew to be one of the most important sec-
tors in the German economy.9  Unfortunately, coal miners were one 
of the groups hit hardest by high unemployment in Weimar, and the 
industry was one which underwent dramatic reorganization and ra-
tionalization.10   The sector thus provides an excellent opportunity to 
separate the components of cyclical or business cycle unemployment 
from unemployment caused by technological enhancement.  The first 
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part of this paper devotes itself to this problem, and concludes that 
rationalization and technological innovations in the Ruhr coal mines 
contributed a significant proportion of the unemployment experienced 
in the industry.  The second part of the paper summarizes the wider 
political and economic debates in Weimar Germany concerning the 
benefits and risks of a rationalization strategy for pushing the German 
economy to recovery following a disastrous lost war.

It would be very helpful to find a way to illuminate the relationship 
between industrial rationalization measures and unemployment in the 
Ruhr coal mines.  The main difficulty is to separate the unemployment 
due to economic downturn, especially prominent in the Ruhr coal 
industry, from that created by productivity enhancing rationalization.  
It is easiest to consider unemployment created by all the forms of 
rationalization, which included both plant closings due to consolida-
tions and productivity increases due to mechanization.  Both processes 
“downsized” labor forces or enhanced individual productivity such 
that fewer workers were needed.11   This paper, with its graphs and 
tables, seeks to analyze this problem for the Ruhr coal mines.  

The analysis is based on calculations which take productivity 
per worker as their basis.  If some “norm” for miner productivity 
could be identified, then, for any given level of coal production, a 
theoretical labor force may be calculated which would be needed to 
produce this amount of coal.  This theoretical labor force may then 
be compared to the actual labor force.  Where the actual labor force 
producing any given quantity of coal for a given year is less than the 
calculated, or theoretical, labor force, the productivity of the miners 
at this point was higher than that taken as “normal.”  In the following, 
it is considered that all such gains in productivity in the 1920’s and 
early 1930’s - and therefore the reduced number of miners needed to 
produce that year’s coal -  resulted from various forms of industrial 
rationalization.  In the later 1920’s and early 1930’s, the difference 
between the level of the actual labor force and the higher level of 
the theoretical labor force (who would have been employed if not 
for productivity gains) would be the number of miners unemployed 
in a given year as a result of rationalization measures.  

The key problem in this approach is to identify a level of pro-
ductivity for Ruhr coal miners that can in some sense be considered 
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“normal.”  Any such concept, of course, must be artificial, and 
any results based on it must be taken more as hypothetical than as 
historical reality.  Nevertheless, such an approach at least allows a 
differentiation between unemployment (or non-employment) due to 
rationalization, and unemployment due to economic downturn.  It is 
also possible to gain some perspective on the extraordinary swings 
in the Ruhr mining labor force that occurred in the Weimar years in 
comparison to the amounts of coal that the mines produced.  Such 
an approach illuminates the pronounced turmoil in the labor market 
that the mining industry experienced in this period.

With these considerations in mind, the following calculations are 
based on the average productivity per Ruhr coal miner in the years 
from 1910 to 1915.  Taking this average as “normal” has at least 
some grounds for justification.  First, productivity in the Ruhr mines 
in the years before the first World War had reached a relatively stable 
plateau.  Swings in productivity in these years often resulted from 
predictable responses to coal markets and the corresponding shifts 
in production organization in the mines.  Except in strike years such 
as 1905 and 1912, external political turmoil played a secondary role 
in the profile of labor force productivity.  Even the first year of the 
war may be seen as somewhat normal in that changes in production 
strategy corresponded to periods of high demand in the prewar era.  
Second, such productivity was based on a certain level of mechani-
zation, which in some mines using Schüttelrutschen (mechanical, 
vibrating metal transport chutes) was already well advanced.  Finally, 
these were the last years in which some form of “normal” operation 
of the mines occurred.  During most of the war years and the 1920’s, 
productivity was influenced drastically by manpower shortages, 
worn out physical facilities ruined by the war effort, revolutionary 
turmoil, and rapid mechanization.  While the concept of a “normal” 
productivity may be questionable, the period before the war offers a 
much better opportunity to identify such productivity than does any 
period during the war or after.

The following graphs and tables illustrate results of this approach 
first for the whole of the Ruhr mines, and then for one large mining 
firm, the Harpener Mining Company.  Figures for the whole of the 
Ruhr are instructive, and provide good background, but are somewhat 
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problematic, since productivity gains for the whole region reflect the 
impact of the many small and inefficient mines that were closed in 
the 1920’s.  Figures for the Harpener mines illustrate more closely 
the gains that resulted from the more typical forms of mechanization 
and production reorganization carried out within mining firms in the 
Ruhr, although the Harpener mines undertook partial plant closings 
as well.  Graph 1 shows results for the whole of the Ruhr coal region 
for the years 1916 to 1934.

  
GRAPH 1. 
Actual and Theoretical Labor Force in the Ruhr Mines, 1910-1935.12

 

The graph shows that the actual labor force and the theoretical 
labor force in all of the Ruhr mines remained relatively close until the 
end of World War I, at which point they diverge significantly.  The 
actual labor force grew rapidly in comparison to the amounts of coal 
produced during the inflation years from 1918 to 1924.   This phenom-
enon had several causes.  Primary was the much lower productivity 
after the war brought on by a decimated labor force, food shortages, 
and the waves of strikes and labor protest.  Important also were fac-
tors such as the introduction of a shorter work shift underground and 
the compensatory production strategy of mine management in hiring 
as many workers as possible, many of them new and inexperienced.  
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This strategy had the effect of shifting the composition of the labor 
force toward larger proportions of support personnel and away from 
the categories of coal producing miners.

By 1924, following currency stabilization and the slump in world 
coal markets, the effects of efficiency, plant closings and mechaniza-
tion began to take effect.  By 1925 and 1926, the two curves cross, 
and the actual labor force becomes less than the theoretical one.  
Productivity gains from closing inefficient mines in the region and 
from mechanization increased labor productivity such that fewer min-
ers were needed in the later 1920’s and early 1930’s to produce the 
same amounts of coal - again, based on an assumed “normal” labor 
productivity from the prewar years.

From the graph, one can visualize overall unemployment in the 
Ruhr coal industry for the middle and later 1920’s and early 1930’s.  
In December, 1922, the work force in the mines reached its post-war 
peak at 562,174.  The “manpower strategy” of the Ruhr coal industry 
and the Reich governments in Berlin in the postwar years brought 
many new workers to the Ruhr specifically to work in the mines.  
While these years undoubtedly witnessed a much inflated labor force, 
in later years reductions in the labor force meant that some number 
of these workers were no longer employed in the mines.  They were 
either unemployed or were forced to find work elsewhere in the Ruhr 
or the Reich.  The difference, therefore, between this maximum la-
bor force figure of December, 1922 and the actual labor force at any 
later date represents overall non-employment in the Ruhr coal mines 
during the later Weimar era (area of the graph above the curve for 
Actual Work Force).

It is possible now to distinguish between business cycle un-
employment and rationalization unemployment.  Had productivity 
remained at its “normal” level, even though coal demand may have 
slumped in the later Weimar era, the mines would have needed more 
miners than they actually employed.  Productivity gains over the 
prewar era reduced even further the size of the Ruhr mining labor 
force.  The difference between the actual labor force and the theo-
retical labor force (the area between the two curves) constitutes the 
number of miners who were no longer needed due to the improved 
productivity brought about by industrial rationalization measures.   
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Table 1 below summarizes these findings, and allows a calculation 
of the difference between business cycle unemployment and ratio-
nalization unemployment.

TABLE 1 
Calculated Non-Employment Due to Business Cycle Downturn and 
Rationalization in Ruhr Mining, 1925-1935.13 

	 	 I	 II	 III	 IV	 V	
	YEAR	A ctual 	 Theoretical	 Theoretical 	A bsolute 	 %
		  Work	 Work	 minus	 Unemploy-	
Unemploy-
		  Force	 Force	A ctual	 ment	 ment 
due 
				    Work		  to 
Rational-
				    Force		  ization

	1925	 399621	 387966	 -11655	 162553		

	1926	 355517	 417802	 62285	 206657	 30.14	

	1927	 376020	 439647	 63627	 186154	 34.18	

	1928	 352839	 426865	 74026	 209335	 35.36	

	1929	 353417	 460497	 107080	 208757	 51.29	

	1930	 294502	 399329	 104827	 267672	 39.16	

	1931	 269566	 319050	 49484	 292608	 16.91	

	1932	 218841	 273023	 54182	 343333	 15.78	

	1933	 223426	 289887	 66461	 338748	 19.62	

	1934	 238194	 336785	 98591	 323980	 30.43	

	1935	 249052	 363913	 114861	 313122	 36.68	
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Column I in the above table lists the actual labor force for the 
Ruhr mines.  Column II gives the theoretical, or calculated, labor 
force if productivity had remained at a prewar “norm.”  Column III 
shows the difference between these two labor forces, and represents 
the additional number of miners who might have been employed in 
the years after 1925 if rationalization measures had not brought gains 
in productivity.  This column represents workers who were eliminated 
due to all forms of rationalization.  Column IV shows the overall size 
of the “unemployed” labor force compared to the manpower peak of 
December, 1922.14   Column V shows the rationalization unemploy-
ment as a percentage of overall unemployment.

Not unexpectedly, the table shows that in the relatively good 
years of the later 1920’s, a much higher percentage of the theoretical 
unemployment - or nonemployment - in the Ruhr mines was due to 
rationalization, as high as 51.29% in the good year of 1929.  During 
the depression of the early 1930’s, the number of miners that the mines 
did not hire resulted mostly from business cycle downturn and much 
less from the effects of rationalization productivity gains.

What did the pattern look like for the mines of a single large min-
ing company?  Graph 2 shows the same analysis for the Harpener 
Mining Company for the years 1901-1934.

GRAPH 2
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29Shearer / Ruhr Coal IndustryActual and Theoretical Labor Force for the Harpener Mines, 1901-1934.15 

GRAPH 2
Actual and Theoretical Labor Force for the Harpener Mines, 1901-1934.16 

The mines of the Harpener firm present the same pattern as for 
the whole of the Ruhr.  The graph reveals the inordinate expansion 
of the labor force during the postwar inflation years, and the increas-
ing effects of efficiency and rationalization in the later 1920’s.  As in 
the previous graph for the whole of the Ruhr coal industry, the two 
curves for the Harpener mines cross between the years 1925 and 
1926, showing the point at which fewer miners were working due to 
industrial rationalization in the later 1920’s.

These results indicate that the rationalization and efficiency mea-
sures pursued by the Ruhr mines in the later 1920’s led to the need 
to hire substantially fewer workers.  Rationalization thus accounted 
for a significant component of unemployment in the Ruhr mines.  
What this means in effect is that, had it not been for rationalization, 
the Ruhr coal industry would have contributed less to the unemploy-
ment in the Ruhr than it did.  The employment trend in the Ruhr coal 
industry, however, was clearly downward.

Labor force trends in the Ruhr mines were repeated in other 
industrial sectors across Germany throughout the 1920s and 1930s.  
During the recovery years of the middle 1920s, many advocated 
implementing industrial rationalization to spur needed upturn in busi-
ness and industry after the disaster of World War I.  Crucial debates 
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ensued about the potential impact on employment and labor force 
distribution which might result from such a strategy.  The second 
part of this paper outlines some of the most important positions taken 
by various political and economic interests in the Weimar Republic.  
The concrete example of the Ruhr coal mines helps illustrate what 
potential outcomes were at stake in these debates.

Even before the onset of the Depression, contemporaries hotly 
debated increasing industrial efficiency efforts and potential unem-
ployment.  Many already attributed a certain level of joblessness to 
rationalization processes by the later 1920s.  Apologists for German 
industry and business admitted the inevitability of some level of unem-
ployment due to downsizing and rationalization measures.  But they 
argued that the positive, buoyant benefits of more efficient production 
would allow other sectors to absorb these redundant workers.

Unfortunately, these effects never materialized in Germany’s 
economy before the Depression of the 1930s.  As the likelihood of 
this scenario faded, German industrialists offered alternative justifi-
cations for rationalization, even in the face of rising unemployment.  
The main arguments included the urgent need to circumvent the 
allegedly destructive consequences of Weimar’s mandatory system 
of state regulated labor relations.  With state mandated wages and 
social benefits at impossibly high levels, industry had little choice 
but to implement rationalization measures in order to cut production 
costs wherever possible, whatever the impact might be on the labor 
force.17  Other industrial analysts blamed the pressure of reparation 
payments as well as the high cost of wages and social welfare costs 
for the urgency of rationalization.18 

Liberal and leftist labor sociologists and trade unionists, while 
accepting that Germany needed greater production efficiency and 
lower costs to compete on changed world markets during the 1920s, 
still warned against these gains accumulating at the expense of the 
labor force.  The labor-friendly publication of the Reich Labor Office, 
the Reichsarbeitsblatt (Reich Labor Newsletter) initiated a series of 
explanatory and analytical articles in 1926 on the issues of industrial 
rationalization and its potential impact on Germany’s industrial work 
force.  The series was inaugurated by the Catholic Christian Trade 
Unionist, Bruno Rauecker with a piece on “The Social Importance of 
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Rationalization.”  This article was followed by at least four others on 
various aspects of rationalization, although Rauecker’s remained the 
most focused on the problem of unemployment.19   Likewise, Social 
Democrat and social policy expert in Weimar’s Reich Labor Ministry, 
Ludwig Preller, offered initial analyses of industrial rationalization in 
such trade union journals as the Socialist Die Arbeit and Sozialistische 
Monateshefte as early as 1926 and 1927.  Having no hard evidence on 
the impact of rationalization measures at these relatively early dates, 
Preller still clearly raised the alarm about potential negative impacts 
on the work force, including rising unemployment.20 

By 1930 the editors of the Christian coal miners’ trade union 
newspaper, Der Bergknappe, endorsed the need for technological in-
novation and progress, but warned against burdening the work force 
with the costs of such progressive industrial necessities.  “When it 
comes to technological innovation,” asserted the Bergknappe in a 
major article in 1930, “we affirm technology.”  But, the article con-
tinued, “the exaggerated rationalization of recent years has caused 
major damage for numerous workers.”  Rather, the Christian miners 
union demanded a “just distribution of technology’s loss and profit” 
between workers and management.21  In related articles in the same 
year, the newspaper took a harder line against industrialists and their 
rationalization measures, clearly linking unemployment to industrial 
rationalization.  In the early throes of the Great Depression, the 
newspaper blamed industry’s “false rationalization” which stressed 
technoligical and organizational measures, but ignored the impact 
on unemployment, and the need to increase labor force income and 
consumer spending capacity.  The paper also suggested motives of 
crass profit maximization as well as more benign efforts to ameliorate 
high taxes and wages.22 

A key question for contemporaries, both in economic and in 
political terms, was how long an unemployment crisis Germany 
could bear before a temporary and expected labor displacement from 
rationalization turned into long-term technological unemployment.  
Leftist economists such as Emil Lederer tried to give a definition to the 
concept of “technological unemployment.”  As early as 1931 Lederer 
defined unemployment caused by technological or rationalization im-
provements that lasted for more than one year as going beyond mere 
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temporary displacement.  Unemployment lasting beyond this limit, 
he argued, was genuine technological unemployment, and therefore 
a negative consequence of technological improvement.23 

Other analysts of the unemployment problem in the later 1920s 
saw the situation as more complex.  Anthon Reithinger, writing in 
1932, identified not only the impact of greater production efficiency 
and rationalization, but also saw the growth of Germany’s working 
age population in comparison to the prewar years as crucial.  Even ac-
counting for losses during World War I, Rethinger calculated that there 
were some 5 million more work-age Germans in 1925 than in 1910.  
Moreover, between 1926 and 1931, the available work force increased 
again by approximately 1.4 million.  This latter surge resulted from 
the birth cohorts of the war years which were now reaching working 
age.  Reithinger contrasted this large potential labor force to signifi-
cant labor saving productivity increases in key industrial sectors in 
the 1920s and early 1930s: he calculated 25% productivity gains in 
machine building and auto production; 18% in coal mining; 15% in 
the iron industry.24  Clearly the demographic swell of new workers 
coming onto the job market coincided fatefully with both a cyclical 
and a structural or rationalization induced downturn in available 
employment, a perfect recipe for labor market disaster.25 

The Ruhr coal industry provides a clear example of these labor 
market strains in the face of increasing technological efficiency.  The 
graph summarizing the sector’s actual labor force illustrates these 
trends.  In the immediate postwar years the Ruhr mines acted as a large 
labor sponge which soaked up many returning veterans and young 
men in the Ruhr who otherwise would have contributed to a severe 
demobilization unemployment.  Yet the decline of the international 
coal market as well as the intense rationalization movement in Ruhr 
mining in the later 1920’s stridently reversed this role of the Ruhr coal 
mines.  Within the space of a few short years, not only were the mines 
no longer hiring, they were laying off miners in large numbers.  From 
serving as a labor sponge, the mines quickly turned into a contributor 
to the large unemployed labor reserves of the Ruhr.

Many of these workers who were no longer working in the mines 
were fortunate enough to find work in other sectors of Ruhr heavy 
industry, though many remained unemployed.  The severity of the 
situation only became apparent as the depression of the early 1930’s 
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struck.  Industrial rationalization was blamed widely throughout the 
Reich for the depth of Germany’s recession.  Recriminations about 
badly implemented rationalization came from all sides, many of 
which had previously endorsed the promising strategies of industrial 
efficiency.26 

Germany might have weathered the economic restructuring and 
high unemployment that industrial rationalization in part fostered 
had it not been for the depression of the early 1930’s.  The social 
and economic disadvantages which industrial rationalization brought 
with it, however, did not make their first appearance during the crisis.  
These problems were built into the German economy in the period of 
the middle and later 1920’s.27  In addition, the measures of efficiency 
and rationalization did not form an orderly, coordinated package 
of industrial and economic responses to the dilemmas of economic 
recovery and social modernization.  Rather, diverse political and 
economic interest groups in Weimar endorsed rationalization in large 
part to further their own special interests and goals.28   In the end, 
many of these groups got what they asked for.  It was, unfortunately, 
often not what they wanted. 
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