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                                                    Abstract. 
In this paper we portray the features of the Catalan textiles labour market in a 
period of technological change. Labour supply and demand and a gendered 
view of living standards are presented. A first set of results shows that labour 
supply adjusts to changes in labour demand through the spread of new 
demographic attitudes. In this respect we suggest that the labour economic 
agents (or labour population) were able to modify the economic conditions of 
their children. A second set of results refers to living standards and income 
distribution inequality. In this respect we see that unemployment and 
protectionism were the main sources of income inequality. A third set of 
results deals with the extreme labour market segmentation according to 
gender. Since women’s real wages did not obey to an economic rationale we 
conclude that women were outside the labour market. 
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LABOUR MARKET FORMATION PATTERNS IN NINETEENTH 
CENTURY CATALONIA. 
 
How to adapt to an economy with unlimited supplies of labour? Labouring 
men, women and children in 19th century Catalonia. 
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1. INTRODUCTION 

 

 

    The first aim of this essay is to provide explanations of the role of 
women and children’s work through  the construction of an employment 
series. Women’s work has recently become a centre of attention in social 
and economic history. Women and children's work has been of interest to 
economic historians in recent years  because it is obvious, from census 
returns, that they constitute missing employment data in all sectors of the 
economy. For economic historians, this means a lack of reliable data on 
trends in the  labour demand and labour supply evolution throughout 
the 19th Century because of a problem of under registration.   In the 
absence of overall figures on trends in labour force participation we 
cannot reconstruct historical labour markets. In analytical terms, this lack 
affects the calculation of historical unemployment rates and productivity 
trends (including the debate on the industrial revolution).  Most of the 
employment and unemployment data available at present are based on 
levels of adult male participation. On the other hand, productivity trends 
are often calculated on the basis of total population and not of total 
employment. 

   A second set of results on historical labour markets concerns the 
calculation of productivity. Calculation according to modern growth 
accounting models is challenging our traditional vision of the British 
industrial revolution as a process of economic take-off. Furthermore, 
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available data on women and children’s participation levels suggest that 
during this period (1750-1850) productivity growth was not as high as the 
data on per capita GDP based on the overall population trend suggest.3 
New results suggest that the increase in productivity does not explain 
the bulk of British economic growth during the first industrial 
revolution.4 In this particular respect, this paper seeks to provide 
evidence on trends in overall employment compared with trends  in the 
textile added value, to provide some preliminary hints as to the path of 
growth of industrial (cotton textiles 1830-1913) productivity in the 
historical factory scenarios  of Catalonia 5. This exercise will provide 
evidence on the trend  of the contribution of labour (all labour: men, 
women and children) and labour productivity to long-term economic 
growth in a country that absorbed British technology and did not, 
therefore, have to invest in technological innovation.  

     Women and children’s work also affect the debate on living 
standards.6 For example, measurement of family budgets, as opposed to 
the traditional focus on the male real wage index is still challenging 
traditional views on trends  of well-being during the industrial 
revolution.7 Debate on the impact of the changes in children’s and 
women’s labour levels of participation is clarifying how to apply the 
construction of the concept of the  “male breadwinner household” in 
historical societies8. 

       This paper aims to provide quantitative evidence on the structure of 
the Catalan cotton textile  labour market during the 19th century. First, I 
shall present the data on trends  in  labour demand and supply. Labour 
market dynamics, together with the evolution of productivity, will serve 
to explain the main trends in living standards and income inequality. 
Third, an inequality index will be presented with the calculation of the 
share of real wages in per capita (productivity per employed person) 
added value. At the regional microeconomic level, this index will 
provide an explanation of the extent to which standard measures of 
productivity based on total (per capita) population as a constant variable 
of the trend in employed population can be used as an indicator of the 
trend of economic productivity and therefore living standards. 

 

 

2. THE DEMAND FOR LABOUR IN INDUTRIALISING CATALONIA. 
CONSTRUCTING A SERIES ON THE COTTON TEXTILE LABOUR 
FORCE (1830-1913): MEN, WOMEN AND CHILDREN.  

 

     A first attempt to construct an employment series including women 
and children’s work is presented in Figure 1.9 Since the series begins as 
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early as 1830, factory, workshop and subcontracted labour are all 
included. The first problem presented by this data concerns children’s 
work. Children’s work is calculated according to the contemporary 
definition of childhood recorded in the labour censuses. However, 
during the 19th century a child could be considered as an adult at as early 
as at the age of 14. Hence the length of the child’s working life could be 
as short as 6 or 7 years, according to our historical sources10. This biases 
the series in favour of adults and at the expense of children, as we would 
define them today. This is why the series tends to minimize the 
contribution of children to paid production. 

 

INSERT FIGURE 1  ABOUT HERE. 

   

 

     Figure 1 also shows the role of technological change in total 
employment and therefore in labour demand. The trend we observe from 
1830 to 1860 is attributable to the gradual transition from workshop 
manual work to work in coal powered mills. The dramatic fall in the 
number of employed workers in the 1850s and 1860s can best be 
understood in terms of the labour savings caused by technological 
advances typical of the first industrial revolution (mainly involving 
mechanization of spinning and weaving processes) and the “cotton 
famine” arising as a result of the American Civil War.11  Table 1 sets out 
the trend  of machinery use in the cotton sector according to the classic 
data Jordi Nadal classic data. From 1850 to 1861, most of the spinning 
machines were mechanized (the self-acting mule was introduced) and 
mechanical looms partly replaced manual looms (see table 1). These 
developments led to an increase in overall labour productivity in the 
cotton textile sector and a short-term fall in employment. Labour savings 
due to the introduction of new machinery are presented in Table 2. 
Capital-intensive techniques saved labour and led to a temporary sharp 
decline in employment and therefore, a decline in the contribution of 
labour to economic growth. This result is in line with the expected 
impact of economic innovation and technological change on economic 
growth. According to our example economic innovation (or technological 
change) has two main results: an increase in productivity measured as 
added value/employed person and labour savings in this sector. To 
summarize, economic growth during the first years  (1850-1861) of 
Catalan industrialization can be explained by an increasing contribution 
of productivity and a declining contribution of labour. Note, nonetheless, 
that in the previous period, 1830-1850, the balance is just the opposite, 
with stagnant productivity and increasing contribution of children’s and 
women’s labour participation levels which led to the increased input of 
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labour to economic growth. This last result is partly in line with the 
results obtained for the British case. 

 

INSER TABLES 1 AND 2  ABOUT HERE.  

     Trends in cotton textile added value and cotton employment are 
compared in summarized form in Figure 2.   Note that after the spurt in 
productivity growth in the period 1850-1865, this variable remained 
quite stable and stagnant over the years 1865-1895. This new era of 
productivity growth stagnation is consistent with the widespread use of 
the technology already introduced in the years 1830-1860.12 From this 
figure we can assert that in the very short run technological change had 
as a result the increase of productivity and marginal productivity of 
labour13. As a second step, the technological assimilation and diffusion of 
the innovations adopted in the period 1830-1860 had as a result the 
maintenance of productivity levels achieved during the years of 
technological change in the years 1865-1895. Extensive growth and an 
intensive use of labour are based on the maintenance of this second 
threshold of productivity. Nevertheless, it should be noted that even in 
years of technological change (the steam engine was first introduced in 
1832), in the period 1830-1850 the path of economic growth was also 
extensive. Increasing participation levels of women and children 
employed in the newly devised coal powered mills were based on the 
growth of textile added value during the first stage of technological 
change. 

 

INSERT FIGURE 2 ABOUT HERE. 

 

      The next jump in the levels of productivity occurred after 1895, with 
the advent of the more substantial technological advances of the second 
industrial revolution and the managerial innovation it involved. The new 
path of growth during these years is consistent with the outcomes of 
technological change already mentioned. The new era (1895-1913) is 
characterised by high rates of growth in productivity in contrast with low 
rates of increase in the participation of labour in economic growth. 
Nonetheless, in sharp contrast with the trend  observed for the years 
1850-1865, the new employment trend  is positive (and not negative as in 
the first period). We shall see in part 3 of this paper that the new growth 
in employment was based on increasing levels of participation of women 
and children caused by the scarcity of male skilled labour. According to 
the classical contributions of Jordi Nadal (1975) a similar phenomena 
occurred during the period 1830s since adult skill males belonging to the 
empty cohorts of birth of the Napoleonic Wars married and attained 
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seniority in the workplace. These last cohorts of labouring men were 
relatively scarce (and therefore also expensive) and impelled the 
technological change we have first presented (1830-60).   

          Nevertheless, mechanization was followed by a sustained growth 
in employment from 1869 to 1913, which confirms the increasing power 
of the cotton textile sector despite the use of capital-intensive techniques. 
However, by 1913 we see that employment levels had risen only slightly 
compared with the levels of 1850. Firstly, it must be said that the cotton 
textile sector was creating labour surpluses in absolute terms in certain 
periods (1850-1890).14 Figure 1 also shows that the overall trend for 
employment (and therefore for labour demand) over the long-term span 
considered here, 1830-1913, was only a slight increase. The observed 
trend of stagnation of employment in the textile industry is important for 
the industrial sector in a region like Catalonia where the absence of 
natural resources such as coal or iron prevented the development of the 
steel industry.15 The absence of mineral resources increased production 
costs and prevented Catalan textiles from being competitive in foreign 
markets. The inability to enter international textile markets limited the 
increase of output and therefore also limited employment growth. This is 
why the long-term employment balance only represents a slight increase. 
 Employment in construction (housing, agrarian public works) and 
transports (railways, roads) were the alternative employment 
opportunities offered by the regional economy. 

 

 

3.  LABOUR SUPPLY EVOLUTION: MEANS OF ADJUSTMENT IN THE 
 LABOUR MARKET.    

  

    The state of our knowledge of the demographic background to 
economic activity in Catalonia makes the construction of a labour supply 
series more difficult. Several double entry transition matrices showing 
the probability of changing occupation during worker’s lifetimes and 
between generations are presented in Tables 2 and 3. The information in 
Tables 2 and 3 corresponds to occupations of male children at the age of 
marriage, the vital event at which occupation begins to be regularly 
registered. Despite these limitations, I feel that both transition matrices 
represent a valuable contribution for the study of trends in economic 
activity levels in Catalonia. The main limitations lie in the fact that 
satisfactory vectors of activity by date are not available at present. 
Despite the fact that input vectors can be deduced from the rows of the 
matrices, these matrices only represent the conversion coefficients in 
industrial towns. Therefore, on the whole , these “input vectors” are only 
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representative of the transformations of the Catalan population in 
industrial urban centres and not of the total population.  Moreover , 
women and children’s occupations are omitted in the manuscripts of the 
demographic sources used to build these matrices18, making it 
impossible to quantify the supply of female and child labour despite the 
fact that they represent a large share of total employment.  The analysis 
performed below refers exclusively to the adult male labour market. 

 

INSERT TABLES 2, 3  ABOUT HERE. 

 

        Despite all of these problems, the aforementioned transition 
matrices provide several clues, which help us to understand the trend in 
 adult male labour supply. Greatly simplifying and extrapolating the 
data, it may be concluded that male textiles workers’ labour supply grew 
as fast as their natural growth, plus around 40 per cent of the natural 
growth of all remaining sectors of activity.  However , during worker’s 
lifetimes , few marked trends concerning change in  the economic activity 
are observed in Table 3 and, to a large extent, the standard pattern was to 
remain within the same occupational sector after attaining a certain level 
of seniority (normally at the age of marriage, by which time formal 
apprenticeship within the factory was completed). Population shifts 
between occupational sectors existed, but only with a time-lag effect, i.e., 
they occurred in the next generation.19 

      In order to reconstruct the male labour supply series it has been 
supposed that in the peak year of the spread of manual weaving20, 
around 1850, the Catalan economy enjoyed full employment. Otherwise, 
the high levels of women’s and children’s participation cannot be 
explained. The baseline for measuring labour supply in the first year is 
employment in 1850, for which only male employment (or male demand 
for labour) has been taken into account. The series presented in Figure 3 
only includes adult men, since as mentioned above, at present it is 
impossible to account for women and children. To calculate the trend of 
the adult male labour supply from 1850 up to 1913 the following criteria 
have been borne in mind : 

 

1. As mentioned above, it has been supposed that all offspring of textile 
factory workers (textile factory workers represent 20% of the active 
population in urban and semi-rural areas excluding Barcelona) and 40% 
of the offspring of all remaining occupational sectors (80% of Catalan 
activity excluding Barcelona) became textile factory workers around the 
age of marriage. The resulting degree of proletarianization of the Catalan 
population is 0.52 (or 52%). That is to say, slightly over half the Catalan 
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population growth ended up as potential factory workers, according to 
my calculations. I have excluded Barcelona since most cotton industrial 
workers were formed in medium-sized industrial towns or 
manufacturing villages. In fact, most of Barcelona’s industrial population 
was first or later generation immigrants and their employment age 
profiles were formed according to the patterns of job transmission in 
medium-sized or small industrial towns.  In fact rural to urban 
migration21 flows reached very high levels during the second half of the 
19th century and represented 25% of each cohort of rural births.22 

2. The data on fertility trends and net migration employed here are those 
published by Anna Cabré (1999). 

3. Nonetheless, as mentioned above, children’s employment was not 
registered till the moment of marriage. In other words, in order to 
calculate effective growth of adult male labour supply, the proportion of 
potential population reaching the age of marriage must be measured.   

To calculate the effective supply of adult male labour, the replacement 
rates (net reproduction rates) up to the age of 30 as observed by Anna 
Cabré (1999) have been employed (see table 6). These data represent the 
number of people reaching the age of 30 years (with contemporary 
mortality tables)  able to replace each person of the same age from the 
previous generation. The age of 30 puts us a little after the age of first 
marriage which can be set at between 25 and 27 for men  and 23-25 for 
women.23  When the replacement rate up to the age of 30 is equal to 1, 
this means that every person of one cohort aged 30 is able to produce 1 
person of the next cohort reaching the age of 30. If the replacement ratio 
is less than 1 this means that mortality is too high or fertility too low for 
every person  aged  30 to be able to produce another person replacing 
him or her.. The profiles of the Catalan demographic trend are presented 
in table 6. Notice in the table that mortality conditions improved in this 
period despite life expectancies being as low as 27,7 years (both genders) 
in 1860,  and 37,1 in 1900. Therefore the age of 30 places us around the 
average age of survival during the period. On the other hand fertility 
continuously diminished and the total offspring (legitimate children) 
went from 4 in 1860 and 2 in 1906 despite the aforementioned adverse 
mortality circumstances. We can thus say that in this period marital 
fertility contracted by a half and that already in the years 1906-1910 
Catalan couples were having 2 children on average. The Catalan families 
of the beginnings of the 20th century were therefore similar to the families 
of many countries nowadays (after WWII) for which fertility contraction 
is endangering putting the welfare estate24. Already in 1935 a 
contemporary follower of Corado Gini, Josep A. Vandellós, was warning 
Catalan couples against putting the Catalan demographic equilibrium in 
danger25. 
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INSERT TABLES 5, 6  ABOUT HERE. 

 

 

        On the basis of the series detailed in points 1, 2, and 3  (see table 5 ) 
he rate of growth of the Catalan textile labour supply has been calculated 
and applied to the baseline information which is male employment in 
1855-1860. To reconstruct the annual rates of growth of the labour supply 
 the net replacement rate up to the age of 30 for each date according to 
Anna Cabré (1999) –see table 6-  has been applied  to the 
proletarianization propensity (0,52) and net immigration trend of the 
Catalan population also according to Anna Cabré (1999) . 

 FORMULA. 

     Two assumptions have been made on the trend of the labour supply: 
one with immigration and the other without. On the basis of these four 
factors, the growth rates of the labour supply have been calculated in 
quinquennia from 1855 to 1913. 

      The series on adult male labour supply and demand are presented in 
Figure 3. In figure 3 it can be seen how the textile sector experienced a 
temporary labour surplus during the years 1860-80. The employment 
contraction caused by technological change after 1850 –see part 2 of this 
paper- on the  side of labour demand, and the marked trend towards 
proletarianization arising from the Catalan social and institutional 
context on the side of labour supply, were the main engines causing this 
labour market surplus. In figure 3 note that the resulting trend in labour 
supply without immigration has a declining slope, which is more 
accentuated after 1880. This was caused by the decrease in the number of 
children of Catalan couples since 1860. The impact of fertility control on 
the decrease in the rates of  natural growth was greater in Catalonia than 
in other countries because mortality levels remained relatively high (see 
table 6).26 The reduction of fertility outweighed the reduction of infant 
and youth mortality and led to a decline  in the growth of the Catalan 
population and also the  industrial labour supply. 

 

      In other words, demographic factors came to control the  labour 
supply, thus preventing the emergence of an economy suffering from a 
long-term structural labour surplus.  One conclusion rising from this is 
that the way  the industrial population adapted to unlimited supplies of 
labour, unemployment and low real wages, was to control their fertility. 
This was the direct means of control of the rate of growth of the labour 
supply in the long run.  The diminishing rates of demographic growth 
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witnessed by the Catalan population  (even with a positive migratory 
balance) led to a new economic situation in which senior skilled labour 
became relatively more scarce and expensive. 

 

INSERT FIGURE  3 ABOUT HERE. 

 

 

 

     From the dynamics of the labour market during the second half of the 
19th century we can say that the labour surplus originated by 
technological change in the years 1830-1860 was overcome by means of 
fertility control and a slower growth of the labour supply after the years 
1870-80. Our knowledge is not yet sufficient to enable us to determine 
whether unemployment and its negative effects on living standards (see 
part 4 of this paper) were the main direct reason for the new 
demographic trend as  the Neo-Malthusian thesis would predict. 
Nonetheless, our evidence shows that unemployment in the period 1860-
1880 had as a result the reshaping of the labour market balance and by 
1890 full employment was already attained thanks to the contraction of 
labour supply. 

.   Whilst fertility control was the main adaptive measure taken by  the 
labouring population to avoid the previous situation of labour 
surpluses, other institutional factors such as the propensity to 
proletarianize remained constant.27 Therefore, adjustment to the initial 
unemployment imbalance by limitation of the number of offspring led 
the labour market to a new equilibrium. It is important to stress that 
when assuming that workers were controlling the aggregate labour 
supply of the next generation, we are also assuming that they became 
active agents shaping the economic opportunities of their children, 
mainly by avoiding poverty.  

   In Figure 3 we also see that the next effect of fertility control on labour 
supply was a new imbalance of the labour market due to labour scarcity. 
The slower labour supply growth path, together with the increasing 
demand for labour, led to a situation in which labour demand exceeded 
labour supply after 1900. This labour scarcity was already evident after 
1880 and led to three main forms of reaction: 

1. Immigration from abroad. Up until this period immigration rates to 
Catalonia had a qualitative significance but were quantitatively 
irrelevant. After the 1885-90 quinquennium and until 1914, migration 
rates rose to 15-20% of the total Catalan population. Indeed, migration 
was the main engine of further growth of labour supply. It was also the 
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main factor to overcome the above-mentioned labour shortage (see 
Figure 3). 

2. Technological change. Labour savings must have been one of the 
reasons underlying the spread of new second industrial revolution 
technologies. These technologies began to spread through Catalonia after 
1890. Although they were mainly employed in the production of  goods  
other than  textiles, the new technologies involved radical changes in 
labour organization and management, the spread of electrical power and 
new financial and commercial institutions in the cotton textile sector. All 
these innovations led to a consequent drop in production costs. 

3. More intensive use of the female labour force. The declining use of the 
male labour force (stagnation of male labour demand in the period 1880-
1895 as observed in Figure 1) can be best  understood by bearing in mind 
that the first reaction to labour scarcity was to replace male labour with 
female labour. The downward trend in male labour demand in the years 
1880-90 observed in Figure 3 can be explained by the increasing levels of 
participation by women observed in Figure 1 for the same years. A 
replacement effect of scarce male labour by cheap female unemployed 
labour must have been in operation during this period. New rural 
industrial settlements (“industrial colonies”) with new industrial welfare 
systems and using hydraulic power accounted for increasing shares of 
female employment in the textile industry. Male labour costs, together 
with male labour scarcity, may have favoured this movement towards a 
more intensive use of cheaper female labour in other non-urban 
environments. The situation was overcome after 1895, due to the effects 
of migration (Figure 3), and also due to increased productivity brought 
about by technological change (Figure 2). 

            The results presented up to now clarify the effects of adaptive 
economic strategies in shaping the economically active population and 
employment dynamics as variables that cannot be considered as a constant 
rate of total population. When we adopt a realistic approach to the real trend 
of employment, dynamic dependency ratios are obtained and the results 
regarding labour productivity trends are modified. Most of the literature on 
economic history and economic growth uses total population in per capita 
calculations since labour is considered as the residual of the economy 
equilibrium. If we consider workers (in fact the economic agents) as the 
active variable shaping economic opportunities our results (and also our 
vision) are modified. Adaptive strategies in the face economic adversity and 
demographic pressure on fixed economic assets (capital and land), shed 
some light on the role of economic agents (in our case workers and their 
family economies) as the subjects of economic performance. The resulting 
possibility of applying cooperative game theory to historical populations is 
presented in Camps (2004). 
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4. THE EVIDENCE ON LIVING STANDARDS: THE SERIES OF REAL 
WAGES. 

 

          This section seeks to provide the most solid evidence available 
concerning trends in living standards in the cotton textile sector for the 
period under study (1855-1913), both for men and women. To analyse the 
evolution of real wages and observe the main trends, the two series have 
been fitted to polynomial functions. For men, the series shows a good fit 
with  a third-degree polynomial and for women with an eighth-degree 
one. 

        In Figure 4 it can be observed that women’s money wage was fixed 
at about one half of that of men. This gives an indication  of the 
magnitude of the gender gap in the 19th century. The shorter training 
period and the more informal nature of women’s employment may 
explain the lower wages. However, the figure also shows that the 
evolution of women’s money wage was flat in the short and medium run 
and therefore did not follow the fluctuations of retail prices. This reveals 
one of the features behind the gender gap of the 19th century: since 
women were not enrolled in trade unions they had no collective 
bargaining power to demand pay rises in periods of rising prices.  
Furthermore their gender roles inside the household and the demands of 
unpaid labour for childbearing and child rearing help to explain the 
remaining reasons behind the gender gap. After hard work as girls, 
young singles and young mothers women were already physically old as 
early as the age of 30 at which time they retired from the paid labour 
market (Camps, 1997). On the other hand the nature of their labour 
commitments was normally causal and in some instances even seasonal 
(see Muñoz, 2002). 

 

INSERT FIGURE 4  ABOUT HERE. 

 

     Nonetheless other factors also led to the segmentation of the labour 
market according to gender. Women were excluded from the existing 
apprenticeship system at an early  ages. Therefore they could not 
perform tasks within the labour hierarchy as senior factory-artisans 
because they had no experience of them. Moreover,  during most of this 
period the training process was based on the learning by doing already 
at work in the artisanal workshops. This second set of facts made up 
what we can call as the skill gap which according to Figure 4 is more 
apparent after 1895 and the technological change of the second industrial 



 

 

13

 

revolution.  Both gaps (the gender gap and the skill gap seem to explain 
the aforementioned flat  trend  of women’s money wages. In fact, the lack 
of pay rises at times when prices rose meant a drop in women’s 
purchasing power (see the cyclical and stagnant evolution of women’s 
real wage in Figure 6). This situation clearly shows that women and 
households headed by women were living in a structural poverty, which 
worsened in periods of food shortage and retail price rises.  We have 
seen that in normal years the income paid to women was half that of 
men. This gender and skill gap highlights the extreme fragility of 
women’s living standards and well-being. Logically the situation 
worsened with a sudden rise of prices. In these periods many 
households headed by widowed women must have relied on the meagre 
resources provided by charity and state welfare in Spain, since their 
purchasing power was below the primary poverty line. The lower 
income obtained by women household heads meant that the “female 
breadwinner household” applied only to cases of great economic need. 
To the extent that the labour and marriage markets allowed women 
household heads remarried or received economic remittances by other 
family members (young offspring of a working age, migrant husbands, 
ect…). See the doctoral dissertation by  Muñoz Abeledo(2002) for 
women’s work  patterns and households headed by married women for 
the case of the Spanish canning industry  

   The case of men is clearly reflected in Figure 5. The years 1855-1876 
form a first sub period. As seen in part 2, this sub period is characterized 
by the effect of technological change on economic growth: an increasing 
contribution of productivity and a decreasing contribution of 
employment to economic growth. Despite the high rates of productivity 
growth, real wages could not grow at the same rate. The overall increase 
in the period 1855-1876 is just 20% (less than the rate of increase of 
productivity). Real wages could not keep up with  for the increase in 
labour productivity in a scenario in which unemployment and labour 
surpluses were characterizing the labour market. The adverse labour 
market conditions had a depressing effect on real wages. In Figure 9 we 
can observe how unemployment (see part 2 of this paper) led to a more 
unequal income distribution in this subperiod. The formation of an 
economy with labour surpluses (or unlimited supplies of labour) caused 
by technological change explain how labour market forces led to an 
economic situation of labouring men in which labour productivity grew 
faster than real wages. In terms of factor price distribution this fact 
explain the erosion of real wages as a share of the sector added value. 
Put differently, technological change was the engine for productivity 
increases but could not lead to further improvements in living standards 
since it was also a contemporaneous cause of unemployment. 
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Nonetheless, despite the labour surpluses, purchasing power did 
increase moderately. 

 

INSERT FIGURE 5  ABOUT HERE. 

 

   The next period in real wage trend, 1876-1890, was stagnant with a near 
zero rate of increase. In terms of technological advances, we have seen 
that these were years in which there was a marked dissemination of 
already “old” equipment and low productivity growth rates. Minor 
productivity gains were simultaneous with more intensive use of labour. 
 This led to restoration of the labour supply-and-demand balance and 
unemployment rates became frictional. The reestablishment of 
equilibrium of labour market forces had a positive impact on income 
distribution patterns. In line with the slow growth path of per capita 
added value and real wages, the income distribution pattern partially re-
established the initial equilibrium and the share of wages in per capita 
income increased. Again, labour market forces seem to have been the 
main engine driving income distribution towards a more egalitarian 
situation. 

   The years between 1890 and 1913 saw an increase in productivity and 
real wages. Nevertheless, despite the fact that productivity growth rates 
were higher than those of the period 1830-1860, the increase in wages is 
lower (see Figure 8): wages rose more in the years after 1855 than after 
1890. This  is clearly shown  by the trend  of the first derivative (rate of 
growth) of the fitted function to men’s real wages. This cannot be 
explained solely in terms of labour market forces or productivity trends. 
We have seen that in these years an adult male labour scarcity led to 
waves of immigration and higher levels of female participation. These 
last two factors prevented the further increase of male real wages and 
were the main engines avoiding a dramatic rise in the price of labour. 
However, apart from these phenomena  (women’s work and migratory 
movements), other forces also contributed to a more unequal distribution 
of income after 1890. All in all, I would say the main reason was the 
growth of profits due to the restoration of a prohibitionist industrial 
protectionism with the beginnings of what has been labelled as the 
national path to Spanish industrialization being established during these 
years.28 Protectionism, immigration and the incorporation of women into 
the labour force prevented a further increase of real wages and reshaped 
an income distribution in which profits once again increased their share 
in per capita added value. 

 

INSERT FIGURES 7,8 AND 9 ABOUT HERE. 
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   To summarize, the results we obtain show that in this period real 
wages did not represent a constant share of labour productivity. 
Therefore real wages represent a very poor estimation of productivity 
trends during the second half of the 19thy century. In contrast , an inverse 
U-shaped  Kuznets  curve partially matches  to our results on factor price 
trends .  The forces linked to labour market trends and protectionism 
provide some hints as to the reasons for the increasing inequality of 
income distribution in the period under study.   

 

 

CONCLUSIONS. 

 

 

 

     In this paper we have shown the adaptative demographic strategies 
adopted as a reaction to the formation of an economy with a structural 
labour surplus created as a consequence of technological change in the 
Catalan cotton textile sector. The formation of unlimited supplies of 
labour had a clear consequence: despite technological change and the 
increase in the levels of labour productivity real wages grew at a lower 
rate. In the years 1850-1865 as a consequence of the steep increase in 
labour productivity and the slower growth of real wages, factor income 
distribution became more unequal and real wages sharply decreased 
their share in per employed added value (total added value in the cotton 
textiles sector/total employment in the cotton textiles sector). Greater 
inequality in income distribution meant an increase in the levels of 
relative deprivation of waged workers and when the share of real wages 
in added value attained its minimums (around years 1867-1868) social 
revolution and a change in the political regime towards democracy took 
place (in Spain the years 1868-73 are significantly labelled as the “sexenio 
revolucionario” or the revolutionary six year period). Together with 
social revolution Neo Malthusian demographic patterns were adopted 
and as early as 1900 the average size of total offspring per couple’s was 
equal to 2. 

 

     Lower rates of demographic growth also meant a slower rate of 
growth of labour supply and the labour market attained a new 
equilibrium in which full employment was consistent with the increase 
of the price of  male labour (as a consequence of the increase in the 
labour demand and the slower increase in the labour supply). Despite of 
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all of these factors the rates of growth of real wages after 1880 were not as 
high as the rates of growth during the initial years of the period under 
study, 1855-1856. 

    The new situation of relative adult male labour scarcity became 
obvious as early as the period 1880-1890.  The entrepreneurial reactions 
to more expensive labour were technological change, the replacement of 
men’s labour with cheaper women’s labour, and the attraction of a pool 
of  Spanish immigrant (not Catalan)  labour. The tree factors, together 
with the restoration of prohibitionist protectionist practices were behind 
the unequal pattern of income distribution during the second industrial 
revolution. 

   Generally speaking the adaptive family demographic patterns 
presented  above had further consequences. The main consequence was 
that Catalonia came to have  one of lowest rate of fertility and natural 
demographic growth in Europe (and the world). Catalonia’s 
demographic singularity and other adaptive family strategies involving 
women’s and children’s levels of participation in the workforce were a 
cause for social concern among both entrepreneurs and trade-unionists. 
This may be one of the reasons behind the strength of the libertarian 
social movement in 20th century Catalonia. 

 

 

 

 

 
TABLE 1. 

MACHINERY IN THE CATALAN COTTON TEXTILES SECTOR (in absolute numbers). 

Spinning:_                                            1835         1841         1850        1861  

Manual spindles                             691.949    315.162    183.778      7.366 

Mechanical spindles                         27.220    346.681    622.858   763.051 

Total                                                  719.169   661.843    806.636    770.417 

Weaving 

Manual looms                                       ?            24.880      24.008      12.026 

Mechanical looms                                 ?                 231        5.580         9.695 

Total                                                       ?            25.111       29.588      21.721 
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Source: Nadal (1975) 

 

 

TABLE 2. NUMBER OF HOURS NEEDED TO SPIN 100 POUNDS OF RAW COTTON. 

Indian manual spinner (18th century)     50,000+ 

Crompton's spinning mule (1780)                     2,000 

Arkwright spinning mule (1780-1800)                250-370 

Mule powered by non-human energy (1795)  300 

Robert´s spinning mule (1825)  135 

      Source: Pollard (1981). P. 47 of the Spanish version (1991). 

 

 

 

 

 

 

 

 

 

TABLE 3.OCUPATIONAL MOBILITY DURING WORKERS’ LIFETIMES. Terrassa 1845-1885. 

 (1) (2) (3) (4) (5) (6) Total 
(*) N. % N. % N. % N. % N. % N. % N. % 
(1) 297 77 15 18 26 13 13 11 13 19 22 21 386 40 
(2) 18 5 40 49 14 7 1 1 6 9 3 3 82 8 
(3) 25 6 10 12 147 74 9 7 3 4 11 10 205 21 
(4) 11 3 1 1 4 2 91 75 0 0 4 4 111 11 
(5) 14 4 10 12 3 1 4 3 40 61 6 6 77 8 
(6) 20 5 6 7 5 2 4 3 4 6 58 56 97 10 
Total 385 100 82 99 199 99 122 100 66 99 104 100 958 100 
% 40 8 21 13 7 11 100 
(*) Occupation after 10 or 15 years 
Note (1) Textile workers  (4) Craftworkers 
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 (2) Entrepreneurs and owners (5) Trade and liberal professions 
 (3) Agrarian workers  (6) Construction, transport and services 
Source: municipal censuses of Terrassa, 1845, 1860, 1871, 1885. 
 

 

 

 

TABLE 4INTER-ENERATIONAL OCCUPATIONAL MOBILITY. Terrassa and Igualada 1830-

1885. 

 (1) (2) (3) (4) (5) (6) Total 
(*) N. % N. % N. % N. % N. % N. % N. % 
(1) 407 79 65 42 252 41 87 35 43 43 65 36 919 40 
(2) 20 4 64 41 19 3 9 3 8 8 6 3 126 8 
(3) 15 3 7 4 237 39 7 3 4 4 15 8 285 21 
(4) 31 6 2 1 33 5 115 46 4 4 13 7 198 11 
(5) 23 4 7 4 21 3 27 11 34 34 9 5 121 8 
(6) 20 4 9 6 50 8 6 2 7 7 72 40 164 10 
Total 516 100 154 98 612 99 251 100 100 100 180 99 1813 100 
% 40 8 21 13 7 11 100 
(*) Occupation of the son 
Note (1) Textile workers  (4) Craftworkers 
 (2) Entrepreneurs and owners (5) Trade and liberal professions 
 (3) Agrarian workers  (6) Construction, transport and services 
Source: marriage records of Igualada (1830-1840, 1850-1860); municipal censuses of Terrassa 
(1845, 1865, 1885) 
 

 

 

          TABLE 5. SUPPLY AND DEMAND FOR LABOUR IN THE CATALAN TEXTILES, 1855-

1910. 

                              DEMAND FOR LABOUR OR                                        SUPPLY FOR LABOUR 

                               EMPLOYMENT                                         

      



 

 

19

 

YEAR EMPLOYMENT: 

MEN 

EMPLOYMENT: 

WOMEN 

EMPLOYMENT: 

CHILDREN 

TOTAL MALE 

LABOUR 

SUPPLY 

WITHOUT 

MIGRATION 

MALE 

LABOUR 

SUPPLY 

WITH 

MIGRATION 

1856-

60 

41,066 17,176 8,309 58,325 41,066 41,066 

1861-

65 

25,300 10,350 3,067 38,717 41,959 41,959 

1866-

70 

25,090 10,714 3,258 38,507 42,779 42,779 

1871-

75 

29,094 13,089 4,103 46,286 43,639 43,639 

1876-

80 

32,635 14,535 4,530 51,700 44,530 47,883 

1881-

85 

39,666 17,538 5,444 57,748 45,427 48,869 

1886-

90 

39,200 17,341 5,384 61,925 46,262 49,788 

1891-

95 

35,920 16,556 5,257 57,733 47,055 50,660 

1896-

1900 

43,579 19,204 5,949 68,732 47,805 53,825 

1901-

1905 

49,206 21,204 6,484 76,894 48,512 57,014 



 

 

20

 

1906-

1910 

54,013 23,027 4,498 81,538 49,206 57,849 
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TABLE 6. DEMOGRAPHIC PATTERNS OF THE CATALAN POPULATION. 

YEAR NRR(cohorts) R(30) (cohorts) 

     

Life expectancy  Total  size of the 

offspring 

(cohorts) 

1856-60 0,83 1,084 27,7 (1860) 4,0 

1861-65 0,83 1,065 - 3,8 

1866-70 0,82 1,054 - 3,6 

1871-75 0,81 1,087 - 3,42 

1876-80 0,78 1,103 32,7 (1880) 3,25 

1881-85 0,78 1,084 - 3,07 

1886-90 0,74 1,029 - 2,86 

1891-95 0,69 0,992 - 2,59 

1896-1900 0,67 0,947 37,1 (1900) 2,34 

1901-05 0,68 0,877 - 2,1 

1906-10 0,67 0,851 43,6 (1910) 2 

1911-14 0,60 0,825 - 1,89 

 Cabré,p. 133 Cabré, p.138 Cabré, p.39 Cabré, p.67 

     

 

Source : Anna Cabré, El sistema català de reproducció. Cent anys de singularitat demogràfica, 

Barcelona, Proa, 1999. 
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Figure 1. Total employment in Catalan cotton textiles.
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Figure 2:Employment and added value in the catalan cotton textiles
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Figure 3. Evolution of labour supply and demand in the Catalan textiles (1855-1913)
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FIGURE 4. MONEY WAGES ACCORDING TO GENDER, 1850-1913 (IN REALES/PER DAY). 

Figure 2. Money wages according to gender (reales/day).
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Figure 4. Adjusted function of men' real wages.
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Figure 5. Adjusted function of women' real wages.
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Figuer 7. Derivative of the adjusted function for women.
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F i g u r e  6 .  D e r i v a t i v e  o f  t h e  a d j u s t e d  f u n c t i o n  f o r  m e n .
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Figure 8 . Ratio real wages / profits per employed person, 1855-1913.
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    1  The first version of this paper was presented in the Economics Working Papers series, UPF, 
2003, with the title “Labour market formation patterns in Nineteenth century Catalonia”. Part of these 
results was first presented several years ago. However, health problems prevented me from finishing the 
paper at that time. The first outline of this paper was presented at the Seminar on Modern Economic 
History held at the London School of Economics, on 5 March 1998. I acknowledge the observations 
received during the discussion, particularly those of Leandro Prados de la Escosura. The second draft 
was presented at the pre-conference of the 13th International Congress of Economic History at 
Luxembourg, 2001. I would like to express my appreciation for comments by John Brown and Marco van 
Leuven. I would also like to thank Joan Ramon Rosés for early assistance in constructing some of the 
figures included. 
 
3 See Berg; Berg, Hudson; Sharpe 
4 See Crafts, Harley (1998); Voth (2000); Antràs, Voth (2000).  
5 In our case we can calculate the ratio added value per employed 
person (and not per capita added value considering total regional 
population). We think that our data provide a more refined version of 
productivity that per capita added value based in traditional  
national (or regional) accountancy datasets. 

    6 This was first pointed out by Levine (1985). See also Cunningham, Viazzo (1996), Berg (1993), 
Goldin (1990), Hatton, Bailey (1993), Horrell, Humphries (1995), Camps (1995) 

    7 See Horrell, Humphries (1995), Camps (1995). 
8 See Janssens (1997). 

    9 Figure 1 was first presented in Barnusell, Camps, Garcia, Muñoz, Roses (1994). It is 
constructed from the regional labour censuses of 1830, 1840, 1850, 1861 and 1890. These labour censuses 
were used to calculate a labour coefficient according to age and gender for each type of machine in the 
cotton sector. The second step was to calculate total occupation by means of a Fisher translog function 
applied to the series of machinery in the Catalan cotton sector. For further details on the methodology 
used, see the paper quoted in this footnote. 
10 There is no consensus on the age at which children began to work 
during the 19th century. Nonetheless in can be asserted the beginnings 
of the active life were at a precise age in the age group 5-9, both 
for boys and girls. See Camps (2003). 

    11 The American Civil War blocked trade in raw cotton during a period aptly named the 
“cotton famine”. The war was  followed by several internal financial crises. See NADAL (1975). 
12 Our knowledge of the evolution of productivity during these years is thanks to the contribution of 
Rosés (1998).  
13 For the role of technological change on marginal returns of labour 
and capital see Barro, Sala-i-Martin (2003).  

    14 This was first mentioned by Rosés  (1998).  
    15 See Wrigley (1988), Pollard (1981) on this topic. 
    16 Camps (1996). 
    17 Camps (1996:60). 

18 This fact is a feature of the sources o0f most European demographic 
sources. For detail on women and children’s work labour surveys are 
needed. 
19 For the patterns of formation of labour supply and its main rigidities see Camps (1995). 
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20 Manual weaving labour force grew contemporaneously to the 
mechanization of spinning (which increase of productivity demanded 
more labour to weave with manual technologies). 
21 In 95 per cent of all cases Catalan rural to urban immigration had 
the city of Barcelona as destiny.  
22 See the data on migration intensity in Camps (1995). Catalan data are similar to other European industrial 
regions as calculated by De Vries (1981) 
23 See Cabré (1999) 
 

24 See on the topic the provocative and sharp vision by Philip Longman, 
(2004). 
25 See Josep A. Vandellós, (1935). 
26 See the state of the discussion in Voth (2003). 
27 See Camps (1995). 
28 See O’Rourke, Taylor, Williamson (1996) on this topic. 
 
 
 

 

 

 

 

 
 


