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 Our labor market measures usually assume continuous employment.  Measures of 

turnover and tenure assume that a job starts, then the worker is continuously employed until the 

job ends.  While historians have discussed irregular attendance (Greenlees 2007; Hareven 1982), 

economists have paid little attention to the time when workers were employed but not at work, 

though such absences clearly affect the number of hours actually worked.  Ignoring worker 

absences could cause us to mis-measure annual hours of work.  Atack and Bateman (1992) 

conclude that the typical hours of work in US manufacturing was 10 hours in 1880.  Costa (2000, 

p. 156-7) claims that    
The length of the work day fell sharply between the 1880s, when the typical workers labored 10 hours a day, 6 
days a week, and 1920, when his counterpart worked an 8-hour day, 6 days a week.  By 1940 the typical work 
schedule wage 8 hours a day, 5 days a week. . . . This decline in work hours, unmeasured by such common 
indicators of well-being as income per capita, surely represents one of the larger increases in the standard of 
living during this century. 

 
However, if the difference between actual and scheduled hours was large, then nineteenth-

century workers did not work as much as we think they did and the reduction in scheduled hours 

overstates the reduction in actual hours.  Ignoring absenteeism could also cause us to mis-

measure the labor input and thus labor productivity. When estimating the US labor force 

Lebergott (1964) considers unemployment but does not discuss absenteeism.  Matthews, 

Feinstein, and Odling-Smee (1982) use hours worked per year to estimate British total factor 

productivity; they do not adjust annual hours of work for absences because of the difficulty of 

measuring absences.1 We might be justified in ignoring absenteeism if it was constant over time, 

but as this paper will show absence rates were higher in the past. 

 Absences also tell us about other aspects of the labor market.  Clark (1994) sees factory 

work as inflexible; he suggests that factories imposed strict discipline on its workers, and that 
                                                
1 While they acknowledge that absenteeism would affect hours work, they note that “Except in the case of coal 
mining, it cannot be measured separately.” (p. 75) 



this discipline increased their productivity and allowed for higher wages.  My results suggest that 

factory discipline was not entirely successful, at least with regard to getting workers to attend 

every day.  Absenteeism may also contribute to the gender gap, since women have higher 

absence rates than men (Ichino and Moretti, 2009).  

 While historians recognize the importance of changes in work intensity over time, there is 

little data measuring work intensity. Greenlees (2007) demonstrates that in the US and UK 

factory workers were not at work every day, but worked on average about twenty days per 

month.  In Britain the Industrial Revolution was preceded by an Industrious Revolution as 

workers gave up leisure in order to buy new consumer goods (DeVries, 2008).  Unfortunately 

there is little evidence on the number of days worked per year, and most estimates are highly 

speculative.  One of the few quantitative measures of days worked per year is based on 

statements by witnesses in court cases.  Using information on what witnesses claimed to be 

doing at the time of the crime, Voth (2000, p. 121-2) estimates that in London the typical worker 

worked 208 days per year c. 1750 and 306 days c. 1830, a significant increase in work intensity.  

 This paper measures absenteeism among weavers at a cotton textile firm in 1883.  I 

measure the temporal patterns of absences and the frequency of absences for different types of 

workers. I find that absence rates were higher than absence rates today, and higher for women 

than for men.  Absences were higher in the summer, but were fairly evenly distributed across 

days of the week.  Some portion of the absences seem to be leisure-related. 

 

Data 

 This paper exploits the wage accounts of the Pepperell Manufacturing Company, an 

integrated cotton textile firm located in Biddeford, Maine, from 1883.2  A feature of this source 

is that the wage accounts report not only the wage paid, but also exactly which days each 

individual worked.  This allows me to track not only the total days worked, but when those days 

were and which days were missed.  

 In the 1880s what had previously been two separate companies, Pepperell and Laconia, 

merged.  I have consolidated wage records from the merged company.  Pepperell operated three 

different mills, each with separate rooms for  carding, spinning, dressing, and weaving.  The 

workforce was divided among the three mills and a “mixed payroll” that covered the non-

                                                
2 The accounts used in this study are available at Harvard’s Baker Library. Pepperell accounts EE-1 through EE-4.  



production workers.  The “mixed payroll” included repairmen, night watchmen, cloth inspectors, 

and accountants.  Total employment in March 1883 was 1957 workers, of which 53 percent were 

female. For this paper I track only the workers in the Mill 3 weaving rooms.  (There were two 

weaving rooms, the upper and lower weaving rooms.)  The accounts for these rooms include two 

sections, “Overseeing” and “Weaving”.  Limiting my attention to these weaving rooms allows 

me to track workers in those room for an entire year.  The weaving room also has the advantage 

that workers in the weaving room were less likely to be children than workers in the spinning 

rooms. 

 In 1883 the firm was prospering.  Figure 1 shows the total sales of the firm over the 

period 1875 to 1885.  The sales numbers are for fiscal years ending June 30, so this paper 

examines the last half of the 1883 fiscal year and the first half of the 1884 fiscal year.  Sales rose 

continuously from 1879 to 1883, and then fell off a little in 1884. Certainly there are no signs 

that Pepperell is suffering from a trade depression.  

 The Pepperell accounts tell me whether the worker worked a whole day, a half day, or not 

at all on each date.  Overseers were sometimes paid for 1.25 or 1.5 days on a particular date, 

which I interpret as overtime.  I do not include overtime hours when calculating the total number 

of days worked.  (The total amount of overtime worked was only 0.3% of the total amount 

worked.  Women never worked overtime, and male weavers rarely did.)  Sundays are not listed 

in the wage book so I conclude that the mill was closed on Sundays.  Half days are counted as 

half of a working day and half an absence.  Some nineteenth-century firms tried to enforce 

punctuality by fining latecomers, so it is possible that half-days are the result of a penalty for 

lateness (Atack and Bateman, 1992, p. 134).  Often the penalty took the form of locking the 

factory gates at a certain time, so that those arriving late could not start work until mid-day 

(Women’s Bureau, 1926, p. 66).  I do not know Pepperell’s policy, so when a worker is listed as 

working a half day I assume the individual only worked half the day.  The wage book does not 

specify the hours per day, but typical hours of work at this time were 10 hours per day (Atack 

and Bateman, 1992).  Yorke (1945, p. 17) reports that in the 1840s hours at Pepperell varied with 

the season but averaged about 11 hours per day, which was typical for that time period.  In 1848 

Maine passed a law limiting hours of work to ten, but employees were asked to sign a book 

saying that they agreed to work longer hours (Yorke, p. 24).   Between 1840 and 1880 the trend 

in hours was downward.   



 There is some evidence that the firm disapproved of absences.  Regulations of the 

Laconia Company included the following: “All persons in the employ of said Laconia Company 

are to be punctual and constant in their attendance during the hours of labor designated by the 

Company, and not to be absent from work without consent, except in cases of sickness.” (Yorke, 

p. 70)  It is not clear whether this regulation was continued when Laconia merged with Pepperell, 

but if it was the regulation does not seem to have been very successful. 

 Most of the weavers were paid piece-rate wages.  Overseers were paid a daily wage, and 

at any one time there were about a dozen weavers who were paid piece-rates. Daily wages were 

not part of the learning process because workers did not progress from time-rate to piece-rate 

wages.  Both James Carter and Cyrus Ritial worked on time-rate wages from January to 

December (though Cyrus took a four-week break). Weavers paid daily wages may have been 

hired as substitutes, though this practice was more common in the South than in the North 

(Women’s Bureau, 1926, p. 42).  

 The wage book does not always list workers in the same order, but I have pieced together 

continuous work histories for all those working in the weaving rooms.  Sometimes the spelling of 

the name would change, but I considered different spellings of a name to be the same person if 

name would be pronounced the same (for example, I consider Cyrus Seare and Cyrus Cyre to be 

the same person).  Since I only have the records of part of the firm, turnover rates would be 

affected if workers move from one section of the mill to another. However, I do have complete 

records of all the workers in March, 1883, so I can check whether it was a common practice for 

workers to change rooms.  Among the 1957 workers at the firm in March 1883 there are 64 cases 

where workers of the same name appear in different rooms.  In 39 (61%) of these cases the two 

workers could not possibly be the same person because together they work more days than are 

available in a month.  There are only 25 cases where it is possible that the same person worked in 

two different rooms, meaning that, at a maximum, 1.3 percent of workers moved rooms.  I 

conclude that, if workers did move within the factory, it was relatively rare. 

 

Absenteeism vs. Turnover 

 Conceptually absenteeism and turnover are distinct.  A workers is absent if he or she is 

still employed at the firm but is not at work, while turnover occurs if a worker is no longer 

employed at the firm.  In practice it is difficult to distinguish between absenteeism and turnover 



at Pepperell because many workers were gone for weeks and then return to work.  I know when 

the worker was present, but I don’t know if the worker was fired or quit.  Employment at 

Pepperell was quite fluid, so it is difficult to say exactly when a period of employment ended.  A 

worker who missed one day was clearly employed but absent.  But what if that worker missed 

two weeks and then returned to work?  Or four weeks, or ten weeks?  Since there are many cases 

of workers being gone for long periods and then returning to work, the distinction becomes 

somewhat arbitrary.  Mary Shevernell worked continuously from January 2 until Feb. 24.  She 

then took a two-week break, returned to work on March 12, and worked continuously until 

March 30.  She did not work again until Oct. 29 and then worked continuously through 

December.  While it seems reasonable to call the two-week period an absence, the seven-month 

absence seems too long to label as absenteeism.3  What about Millie Salvier who worked on 

August 25 but didn’t appear again until seven weeks later?  Was she absent for seven weeks, or 

was it a separation followed by a re-hire?  Because the distinction between absences and 

turnover is necessarily arbitrary, I present absenteeism rates based on three different definitions 

of when a separation has occurred.  I use two-week, four-week, and six-week definitions.  In the 

two-week definition, a separation occurs if a worker is absent for more than two weeks, and the 

worker is counted as absent if he or she is absent for two weeks or less.  Similarly, for the four-

week definition, a separation occurs if a workers is absent for more than four weeks at a stretch, 

and the six-week definition allows a worker to be absent for up to six weeks.  By construction 

the six-week definition will result in more absenteeism and less turnover than the two-week 

definition. 

 If we use the 2-week definition we have lower rates of absenteeism, but turnover is quite 

high.  By the 2-week definition, there are 704 total spells of employment among the 543 workers 

(about 1.3 spells per worker), for weaving rooms which never held more than 199 workers on 

any one day.  Among the 91 workers who worked both January 2 and Dec. 30 there are 156 

spells of employment, or 1.7 per worker.  Allowing longer periods to count as absences rather 

than separations reduces the number of employment spells.  With the 4-week definition there are 

601 total spells of employment (1.1 per worker) and with the 6-week definition there are 591 

total spells.  Among the 91 workers working Jan. 2 and Dec. 30 the number of spells falls to 119 

and 110.  Moving from the 2-week to 4-week definition seems to make a big difference, and 

                                                
3 There are three cases where a worker is absent more than six months between two periods of work.  



moving to the 6-week definition is a relatively small change.  I favor the 4-week definition, but 

report absence rates for all three definitions.     

 Besides Sundays, there were six days during the year when no work occurred in the 

weaving rooms: January 1, April 19 (Patriots Day), May 30 (Memorial Day), July 4, Nov 29 

(Thanksgiving), and December 25.  Workers were not paid for holidays.  I do not count workers 

as absent these days since presumably they could not have worked if they wanted to.  Yorke 

(1945, p. 17) reports that in 1845 there were “three regular holidays a year – Fast Day (in April), 

Fourth of July and Thanksgiving,” so the total number of holidays doubled between 1845 and 

1883.  

 

Patterns of Work 

 Figure 2 shows the total number of workers at work each day of the year.4  The highest 

number of workers on any one day was 199.  The lowest number of workers present (80) 

occurred on May 9, the day of the dedication of St. Joseph’s church.5  Aside from May 9, the 

lowest number of workers present was 154, or 77 percent of the maximum.  The average number 

of workers per day was 186.8, with a standard deviation of 9.4.  Given that the total number of 

different workers who appear at some point in the year is approximately three times average 

employment, the standard deviation is impressively low.  The number of workers was lowest in 

the summer.  While the average was 195 in January, it was only 175 (10 percent lower) in July, 

and 177 in August. 

 Figure 3 shows the number of workers counted as absent each day.  Absences are low in 

the first and last week because of how absences are defined.  Since a day is counted as an 

absence only if it falls between two observed days of work, it is not possible for a worker to be 

counted as absent on Jan. 2 or Dec. 29.  Ignoring the first and last week, there are on average 14 

workers absent each day by the 2-week definition, 19 workers by the 4-week definition, and 22 

workers by the 6-week definition. Once again we see that May 9 was an unusual day, with more 

                                                
4 The total does not include overtime, but does count half days as half a worker. 
5 “The dedication of St. Joseph’s church on Elm street, which occurred Wednesday, rendered that day one 
of the most memorable in the clerical history of Biddeford.  The city had never before contained such an 
assemblage of eminent and distinguished expounders of the Roman Catholic faith, and a recurrence is not 
within the bounds of probability.”  Biddeford Weekly Journal, May 11, 1883. Thanks to Renee 
DesRoberts of the McArthur Public Library for this reference.  



than half of the workforce failing to show up.  After that, the week of July 4 had the highest 

number of absences. 

 Absences were higher in the summer than in the winter.  In 1845 an observer noted that 

“in the summer season, when it is desirable to ramble in the county, many Eastern factories have 

one third of their machinery standing idle for want of hands.”6  Pepperell had more absences in 

the summer, but not to this extent.  To help us see the seasonal patterns more clearly, Table 1 

shows the average daily employment by month.  July and August are the lowest months, and 

January is the highest.  Average daily employment declines ten percent between January and 

July.  This decline is largely due to long absences.  Between January and June total employment 

(workers present plus those absent) declined 7.5 percent using the 2-week definition of 

separations, but only 2.5 percent using the 6-week definition of separations.  

 Table 2 presents absence rates for workers at Pepperell. Overall absence rates are 

between 7 and 10 percent, which is higher than modern absence rates.  Of those employed full-

time in 2013, 3.7 percent report being employed but not at work last week.7  Approximately half 

of those workers attribute their absence to vacation.  These numbers, though, include only those 

absent a whole week and thus understate the total amount of time lost.  The BLS reports that US 

workers lost 1.5 percent of their worktime due to absence in 2014, down from 3.9 percent in 

1979.8  However, vacations and personal days are not counted as absences.  If we assume each 

manufacturing worker had two weeks of vacation per year, that would be equivalent to 3.8 

percent of the work year,9 so modern absence rates would be more like 5.3 percent, which is 

higher the male absence rates under the 2-week definition of absence, but is otherwise lower than 

the absence rates at Pepperell. By the 4-week definition the Pepperell workers had an absence 

rate of 9.7 percent, or 8.2 percentage points higher than today.  Adding a two-week vacation 

explains two-fifths of the difference.  Workers today would have to have 4.26 weeks of vacation 

                                                
6 W. Greg, Essays on Domestic Industry, Charleston: 1845, as quoted by Greenlees, 2007, p. 64.  
7 Author’s calculations from CPS data for all twelve months of 2013. cps.ipums.org/cps.  
8 Bureau of Labor Statistics, Household Data, http://www.bls.gov/cps/cpsaat47.htm, and Taylor, 1981.  Kossoris 
(1948) found absence rates of 3.2% for men and 6.5% for women. Ichino and Riphahn (2005, p. 125) find that, at an 
Italian bank, women were absent an average of 0.09 days per week (1.8% of the time) and men were absent 0.05 
days per week (1% of the time)  Defining absence as the difference between usual hours and actual hours, Barmby, 
Ercolani, and Treble (2002) find absence rates ranging from 1.78% in Switzerland to 6.31% in Sweden in the 1990s. 
9 Leon (1981) reports that, for 1980, 2.9 percent of workers were absent due to vacation, which suggests an average 
of 1.5 weeks of vacations per year.  The Bureau of Labor Statistics reports paid vacation days of 10 to 19 days per 
year in 2012, depending on the length of service. http://www.bls.gov/opub/ted/2013/ted_20130730.htm 



per year to equal the absence rates of Pepperell workers.  This suggests that, even allowing for 

vacations, Pepperell workers had higher absence rates than workers today. 

 Females at Pepperell consistently had higher absence rates than males, and this difference 

was not simply due to the fact that males were more likely to be overseers.  Within both 

occupations and across all definitions, women had higher absence rates than men.  This result is 

consistent with a robust finding in the modern literature that women have higher absence rates 

than men (Barmby, Ercolani, and Treble, 2002).  Potential explanations for this difference 

include differences in child care responsibilities (Vistnes, 1997) and biological differences 

(Ichino and Moretti, 2009).  Overseers had lower rates of absence than weavers, but this was 

largely due to the gender composition of the occupations; male weavers had absence rates similar 

to those of male overseers. 

 Pre-industrial workers are known for taking off “St. Monday”, and Voth (2000) finds 

evidence that, in eighteenth-century London, individuals were more likely to be engaged in 

leisure activities on Monday than any other day except Sunday.  Weekly patterns could also 

emerge if women were taking off do to housework that had a definite weekly pattern.  To check 

for any such weekly patterns in absences I find the number of absences by day of the week.  

Table 3 shows how absences varied with day of the week.  The top half of the table gives the 

average number of days worked and number of days absent on each day of the week. (Holidays 

and the first and last week of the year are ignored.)  The largest number of absences was on May 

9, which was a Wednesday.  This one day is enough to affect the weekly pattern, so in the 

bottom of the table I present the averages excluding May 9.  The only weekly pattern we observe 

is a tendency for absences to be higher on Saturday, and possibly a slight increase on Fridays.   

Using the 4-week definition, absences are 8 percent higher on Saturday than the average of 

Monday through Thursday (and three percent higher on Friday).  However, the differences are 

small enough that there is not much effect on total employment; Saturday employment is only 

about one percent lower than the rest of the week.   

 

Individual Variation 

 Another way of looking at work patterns is to look at the total number of days worked by 

each individual.  The total number of days available was 306 (52 weeks at six days per week, 

less six holidays).  Only one worker, the highest-paid overseer who was in charge of both 



weaving rooms, worked all 306 days.  The shortest tenure was a half a day.  Overall 543 workers 

worked on average 105 days during the year.  Table 4 shows the number of workers and number 

of days worked for the most regularly employed to the most transient workers.  

 The most regular workers, those who worked at least 48 weeks (or at least 94 percent of 

possible days) were small in number, and they account for a relatively small portion of total days 

worked.  Only 25 percent of days worked by overseers, and 11 percent of days worked by 

weavers, were worked by someone worked at least 48 weeks in the year.  Short-term employees 

who worked less than 48 days during the year were numerous, but account for an even smaller 

portion of the total days worked.  These workers appeared only briefly in the wage books and 

then disappeared.  For weavers, the category accounting for the most total days worked is the 

group that worked 40 to 48 weeks per year. 

 The large number of workers with short employment spells highlights the high turnover 

rates of this population.  Unfortunately it is difficult to precisely define turnover in a world 

where relationships between workers and firms were not continuous.  Workers did not start on 

one date and then work until they quit or were fired.  Instead, workers moved fluidly in and out 

of employment.  A worker might be gone for six months between two spells of employment.  

The longest spell of non-employment between two employment spells in my data is 32 weeks.  If 

I collected more than a year of data I might discover longer spells of non-employment.  Evidence 

from a Women’s Bureau study in the 1920s suggests that mill workers had long but 

discontinuous work histories.  In 1923 9.7 percent of the women mill workers interviewed had 

been in the occupation at last 30 years, and 24 percent had been in the occupation at least 20 

years.  However, these women moved in an out of work during that time.  Of the women who 

had started in factory work 30 to 35 years before, half had less than 25 years of actual work 

experience, due to spells out of employment (Women’s Bureau,1926, p. 146).  

 Carter and Savoca (1990) argue that job tenures in the late 19th-century were fairly long.  

Jacoby and Sharma (1992) dispute their conclusion.  Both may be correct for different 

definitions of job tenure.  The relationship between a worker and a firm consisted of multiple 

spells of employment over the space of decades.  The question Carter and Savoca use to measure 

tenure asks how many years workers have been with their present employer; workers probably 

reported the time elapsed since they first worked for the firm, whether or not that employment 

was continuous.  While each individual spell of employment was short, multiple spells together 



cover a wide span of the worker’s life.  Relatively few spells of employment were continuous for 

at least a year.  Jacoby and Sharma (1992) find that 15 percent of employment spells in 

manufacturing were more than one year.  I find that 17 percent of my workers were double-

censored, meaning that they worked both Jan. 2 and Dec. 29.   However, some of these 

individuals missed enough days during the year that by a four-week definition of turnover they 

had separated from the firm during the year.  If we look instead at employment spells (which end 

if the individual spends more than 4 consecutive weeks away) only 10.5 percent of employment 

spells were double-censored.  Relatively few workers were employed for continuously for the 

whole year. 

 

Causes 

 While the accounts tell me exactly which days each worker was present, they do not tell 

me why the absent worker was gone.  I cannot ask the Pepperell women why they missed work, 

but in 1923 the Women’s Bureau (1926) did just that for a sample of mill women.  They 

interviewed 2354 women who had been absent from work at textile mills in 1922 and asked them 

the reasons for their absences.  Table 5 summaries the explanations the women gave for their 

absences.  Approximately 21 percent of days lost were lost due to demand-side reasons.  Most of 

these involved shut-down of the entire mill, but women also reported instances were they were 

laid off or no work was available.  Women who missed a half or whole day because they were 

late and were not admitted once the gates shut are included under “penalty” (p. 66).  Most of the 

women interviewed reported supply-side reasons for missing work.  Illness and family duties 

were the most common causes.  About ten percent of days missed were for other work or 

education, but this cause was less common than absences for leisure.  Did Pepperell workers 

miss work for the same reasons?  In 1883 Pepperell did not shut down or have an industrial 

dispute, and since business was good the number of days missed due to lack of work would have 

been small.  The main causes of absence a Pepperell were probably illness, family duties, other 

work, and leisure.   

 I cannot directly measure how many of the absent workers were sick, but other sources 

suggest that absence rates due to sickness were fairly steady at about two percent.  Murray 

(2005) finds the percent of the work day lost to sickness to be consistently around two percent 

from 1892 until 2002.  A survey conducted by the Maine Bureau of Industrial and Labor 



Statistics in 1890 found that workers lost an average of 5.4 days per year to sickness (Carter 

et.al., 1993).  If the work year was 306 days, then the percent of time lost due to sickness was 1.8 

percent of work time.  If Pepperell workers lost two percent of their time due to sickness, then 

sickness only explains about one-fifth of the absences we observe.   

 While I do not know the family status of individual workers, I know that in general many 

of the women working in textile factories were wives and mothers.  The Women’s Bureau (1926, 

p. 34) found that 39 percent of the women it interviewed in 1923 were mothers, and 41 percent 

were wives.  This may be an overestimate since they seem to have over-sampled married 

women.10  Still, it is clear that many of the women working in mills did have dependents and 

may have lost work for that reason.  Karlsson (2013) finds that married women had higher 

absence rates than single women in Sweden. 

 The Women’s Bureau finds only a tiny number of days lost for religious reasons.  

However, due to the dedication of the new catholic church on May 9, the number of religious 

absences at Pepperell in 1883 was high.  If every worker absent on May 9 was at the church 

dedication, then 7.8 percent of all absences in 1883 were religious in nature.  While this would 

not have been a typical reason for absence, it does demonstrate that reasons other than illness 

caused workers to be absent.  

 While we have no direct measure of how many workers were absent for other work, we 

can use seasonal patterns of absences to look for clues.  If agriculture was an important 

alternative employment, then absences due to other work would have a seasonal pattern.  Table 1 

demonstrates that workers were most likely to be absent in the summer months, particularly July 

and August.  Workers may have taken their vacations in the summer, as workers do today, or 

they may have been pulled away by agricultural work.  Comparing patterns for men and women 

may help us distinguish between these explanations.  If absences were for agricultural work, men 

should be more affected because they received higher wages in such work.  By contrast, 

absences for leisure should be similar for men and women.  Table 1 compares average monthly 

employment of men and women.  Since almost all the women were weavers and about half of the 

men were overseers, the gender difference could be influenced by occupation.  To allow for 

better comparison I also present employment of male weavers. Over the course of the year the 

                                                
10 Forty percent of the women in their sample were married, compared to 27 percent of women in the textile 
industry.  



firm seems to be shifting towards a more male labor force, but we also see that male employment 

is more seasonal than female employment.  Female employment was lowest in August and 

September, with August attendance 11 percent lower than January attendance.  For males June 

and July were the months of lowest employment, with June employment 15 percent lower than 

January.  July employment was particularly low for male weavers, for whom July employment 

was twenty percent lower than January employment.  Both sexes were more likely to be gone in 

the summer, but male employment was more seasonal than female employment.  Such a pattern 

is consistent with some workers leaving for temporary work in agriculture.   

 We can also use patterns of absences to confirm that leisure was one of the causes of 

absences.  The weekly pattern of absences presented in Table 3 is consistent with leisure 

absences.  Workers may have been absent on Saturday in order to extend their weekends. Did 

workers also extend other holidays by taking off additional days before and after the holiday?  

While absences are not well measured around New Year’s Day and Christmas, for the other four 

holidays I can graph absences on days before and after the holiday. Figure 4 shows excess 

absences by the number of working days before or after a holiday.11  The figure shows that 

workers were more likely to be absent immediately before and after a holiday.  The day before a 

holiday had 8 more absences than usual (44 percent more), and the day after a holiday had 6 

more absences than usual (32 percent more).  Nineteenth-century workers, like workers today, 

liked to extend their holidays.  

 We also have qualitative evidence from workers at other mills that factory workers were 

willing to take time off for leisure. Robinson (1976, p. 116) quotes a letter from a Lowell worker 

to the New York Tribune in which the author describes the freedom mill workers had in 1850: 

“By giving two weeks’ notice we can leave when we please, visit our friends, attend any school, 

or travel for pleasure of information. Some of us have visited the White Mountains, Niagara 

Falls, and the city of Washington.”  It seems likely that a portion of the absences we observe at 

Lowell were taken for the sake of such vacations.  

 

Effect on Wages 

                                                
11 Absences relative to normal is defined as the number of absences observed minus the average number of absences 
in a two-month window around the relevant holiday.  



 If women had higher absence rates than men, this could potentially explain part of the 

gender wage gap.  To study the wage implications of absenteeism, I examine whether earnings in 

December are determined by the regularity of employment over the previous 11 months.  In 

Table 6 I measure the determinants of earnings per day for those working in December.  For 

piece-rate workers earnings were a function of the amount of cloth produced, and differences in 

earnings per day should reflect productivity.  For time-rate workers the daily wage rate  should 

equal productivity if wages were competitive, but wages were not directly based on output.   

 The first three columns of Table 6 include all workers.  I control for occupation (overseer 

vs. weaver) and gender.  All overseers worked on time-rate wages and most weavers worked on 

piece-rate wages, but there were some weavers working on time-rates, so I include a dummy 

variable indicating weavers on time-rate wages.  I find that overseers earned more than weavers, 

and weavers on time-rates earned less than weavers on piece-rates.  Even controlling for 

occupation, females earned significantly less than males.  In the last three columns of the table I 

limit the analysis to piece-rate weavers, since their wages were more obviously based on output 

and should measure productivity directly.   

 To examine the effect of experience on earnings I first include a measure of the total 

number of days the individual had worked from January through November (columns 2 and 5).  

This measure of experience has a positive effect on earnings but the effect is not statistically 

significant at the five-percent level.  I then include measures of when the worker first appeared 

and the total number of days not a work between when the worker started and the end of 

November (columns 3 and 6).  I assign each workday a number, starting with 1 on January 2; 

“Day Started” is the number of the first day the worker appeared in the wage book.  Higher 

values of Day Started indicate a later starting date.  I also include a dummy variable indicating 

those workers at work on January 2, since these workers are left-censored and may have had 

substantial amounts of experience before 1883.  If experience mattered, then Day Started should 

have a negative effect on wages, and “At Work Jan. 2” should have a positive effect.  Both 

coefficients are positive, but neither is significant. Experience was either relatively unimportant 

or poorly measured.  The variable measuring the number of days not a work between the start 

date and December (including absences as well as days between separation and re-hire) has a 

positive coefficient.  This suggests that being absent did not hurt your wage, and may suggest 

that high earners felt free to take more days off.   



 While I have found evidence that women had higher absence rates than men, this 

difference does not explain the wage gap because absences did not hurt earnings.  Since high 

absence rates had costs for the firm in terms of idle machinery, it is possible that employers 

preferred men because of their lower absence rates.  However, it is hard to see how such a 

preference would affect the gender wage gap.  Most workers were paid a gender-neutral piece 

rate, and the majority of the workforce was female.  

 

Conclusions 

 Workers in the Pepperell weaving room had higher rates of absence than workers today, 

even if we include vacations.  We do not know for sure what Pepperell workers were doing when 

not at work, but the reasons for those absences are most likely a combination of illness, family 

duties, leisure, and other work.  Much work remains to be done in sorting out the relative 

importance of these causes. In future work I hope to further explore changes over time in 

absence rates and how absences varied with marital status and the number of children in the 

household.  

 While hours of work were long in the nineteenth-century, this was mitigated to some 

extent by the fact that most workers did not work every day of the year.  Only 38 of the 543 

workers worked more than 280 days in 1883.  Failing to account for the declining absence rates 

will lead us to over-estimate the decline in hours worked over the last century.  If late nineteenth-

century workers had 60-hour work weeks but were absent ten percent of the time, then they 

worked on average only 54 hours.  If the workweek has fallen to 40 hours per week but absences 

have fallen to 5.3 percent, then total work hours are on average 38 hours per week.12  What 

appeared to be a decline of 20 hours per week (or one-third) turns out to be a decline of only 16 

hours (30 percent).  Workers today are better off because most of them get paid vacations and 

sick leave, but the decline in work hours is not quite a big as we thought.  

 
 

                                                
12 0.947(40)=37.9. Among those employed full-time, average working hours per day were 8.09 in 2013.  
http:/data.bls.gov/cgi-bin/surveymost 
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Table 1 
Total Number of Workers Present, Monthly Averages 

 
 All Workers Males Females Male Weavers 
January 194.5 41.0 146.9 20.6 
February 192.8 42.7 142.8 22.2 
March 188.6 40.3 141.9 21.1 
April 182.2 37.4 136.8 20.4 
May  186.5 37.0 143.4 18.7 
June 189.6 35.1 147.4 18.4 
July 175.3 35.8 136.5 16.5 
August 176.5 41.0 131.2 20.7 
September 183.6 44.3 134.4 23.4 
October 191.0 45.7 138.9 25.3 
November 190.3 47.4 137.1 27.7 
December 191.3 49.5 135.5 28.9 

Note:  Male days + female days do not equal days worked by all workers because all workers 
includes workers of unknown gender.  

 
 
 
 
 

Table 2 
Absence Rates 

 
 Ignoring first and last week Ignoring first and last month 
 2-week 4-week 6-week 2-week 4-week 6-week 
Male Overseers 4.7 6.4 6.8 4.8 6.6 7.1 
Female Overseers 6.1 15.7 15.7 6.2 17.1 17.1 
Male Weavers 4.7 6.9 7.2 4.4 6.9 7.3 
Female Weavers 7.7 10.1 11.2 7.9 10.5 11.8 
Overseers 4.9 7.0 7.4 4.9 7.1 7.6 
Weavers 7.3 9.7 10.7 7.5 10.1 11.2 
Males 4.7 6.6 7.0 4.6 6.8 7.2 
Females 7.6 10.2 11.3 7.9 10.6 11.8 
All 7.0 9.4 10.4 7.2 9.7 10.8 
Total absences divided by days of work plus absences.  Absences are full absences plus one-half the number of half 
days.  Days of work are the total number of full or overtime days, plus one-half the number of half days. Absence 
rates for all workers are not weighted averages of male and female rates because the total rates include individuals of 
unknown gender. 
 

 
 
 
 
 



 
Table 3 

Total Number of Workers Present and Absent, by Day of the Week 
 
 Monday Tuesday Wednesday Thursday Friday Saturday 
Workers Present 187.0 187.2 185.7 187.9 187.1 185.5 
Absences, 2-week 13.4 13.6 15.5 13.5 13.8 14.5 
Absences, 4-week 18.5 18.8 20.7 18.8 19.2 20.1 
Absences, 6-week 21.3 21.5 23.3 21.4 22.0 23.0 
Ignoring May 9       
Workers Present 187.0 187.2 187.8 187.9 187.1 185.5 
Absences, 2-week 13.4 13.6 13.2 13.5 13.8 14.5 
Absences, 4-week 18.5 18.8 18.5 18.8 19.2 20.1 
Absences, 6-week 21.3 21.5 21.0 21.4 22.0 23.0 
 
 



Table 4 
Individual Variation in Days Worked per Year 

 
  Number of 

Workers 
Percent of 
Workers 

Percent of 
Total Days 

All Workers 288 days (48 weeks) or more 24 4.4 12.5 
 240 – 287.5 days  59 10.9 27.8 
 192 – 239.5 days 37 6.8 14.0 
 144 – 191.5 days 46 8.5 13.5 
 96 – 143.5 days 64 11.8 13.2 
 48 – 95.5 days 93 17.1 11.5 
 0.5 - 47.5 days 220 50.5 7.4 
     
Overseers 288 days (48 weeks) or more 5 7.7 24.9 
 240 – 287.5 days 5 7.7 22.4 
 192 – 239.5 days 3 4.6 10.6 
 144 – 191.5 days 2 3.1 5.4 
 96 – 143.5 days 6 9.2 11.7 
 48 – 95.5 days 13 20.0 15.7 
 0.5 - 47.5 days 31 47.7 9.4 
     
Weavers 288 days (48 weeks) or more 19 4.0 11.0 
 240 – 287.5 days 54 11.3 28.5 
 192 – 239.5 days 34 7.1 14.4 
 144 – 191.5 days 44 9.2 14.5 
 96 – 143.5 days 58 12.1 13.4 
 48 – 95.5 days 80 16.7 11.0 
 0.5 - 47.5 days 189 39.5 7.2 
     
Males 288 days (48 weeks) or more 10 7.6 24.1 
 240 – 287.5 days 10 7.6 21.6 
 192 – 239.5 days 5 3.8 8.7 
 144 – 191.5 days 8 6.1 10.4 
 96 – 143.5 days 11 8.3 10.7 
 48 – 95.5 days 28 21.2 16.2 
 0.5 - 47.5 days 60 45.5 8.2 
     
Females 288 days (48 weeks) or more 16 4.2 11.1 
 240 – 287.5 days 43 11.2 27.1 
 192 – 239.5 days 32 8.3 16.3 
 144 – 191.5 days 39 10.2 15.5 
 96 – 143.5 days 50 13.0 13.8 
 48 – 95.5 days 57 14.8 9.4 
 0.5 - 47.5 days 147 38.3 6.8 

 



 
Table 5 

Causes of Absences Among Women Interviewed in 1922 
  Percent of Days Lost 
Demand  20.75  
 Shutdown  10.95 
 Strike or Dispute  0.88 
 Weather  0.18 
 Laid off  5.73 
 Penalty  0.15 
 No Work  2.86 
Illness  25.34  
 Own Illness  24.29 
 Accident  1.05 
Family  30.50  
 Pregnancy  8.79 
 Illness of other  10.03 
 Marriage  0.55 
 Home duties  11.07 
 Religion  0.06 
Other Work  9.64  
 Another job  7.93 
 Business  0.66 
 Education  1.05 
Leisure  13.06  
 Rest  5.32 
 Recreation  4.74 
 Vacation  3.00 
Other  0.70  

Source:  Women’s Bureau, “Lost Times and Labor Turnover in Cotton Mills: A Study 
of Cause and Extent,”  Bulletin of the Women’s Bureau, No. 52, Washington: 
Government Printing Office, 1926.  
Days missing due to death are excluded from the calculation.  

 



 
Table 6 

Effects of Experience on Earnings 
 

 All Workers Piece-rate Workers Only 
Constant 0.029 

(0.034) 
–0.009 
(0.039) 

–0.013 
(0.057) 

0.020 
(0.030) 

–0.004 
(0.034) 

–0.032 
(0.053) 

Female –0.079 
(0.037) 

–0.090 
(0.038) 

–0.110 
(0.037) 

–0.068 
(0.033) 

–0.081 
(0.034) 

–0.098 
(0.034) 

Overseer 0.310 
(0.058) 

0.296 
(0.058) 

0.306 
(0.057) 

   

Time-rate Weaver –0.424 
(0.054) 

–0.402 
(0.055) 

–0.403 
(0.055) 

   

Total Days Worked 
Before Dec (/100) 

 0.030 
(0.016) 

 
 

 0.023 
(0.015) 

 
 

Day Started (/100)   0.004 
(0.024) 

  0.014 
(0.022) 

At Work Jan. 2   0.065 
(0.046) 

  0.076 
(0.042) 

Days Missing before 
December (/100) 

  0.105 
(0.044) 

  0.090 
(0.039) 

N 224 224 224 185 185 185 
R2 0.370 0.380 0.411 0.023 0.034 0.092 

 
 



Figure 1 
Total Sales of Pepperell Manufacturing Company 
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Sales are for fiscal years ending June 30.   
Source:  Yorke, 1945, p. 114. 

 
 



Figure 2 
Number of Workers Present Each Day 
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Figure 3 
Number of Workers Absent Each Day 
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Figure 4 
Deviation of Absences from Normal, by Number of Working Days before or after a Holiday 
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