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This paper revisits the debate over whether the technological changes in eighteenth-century England 

were complements to skilled workers, or whether they were substitutes, as believed by many. Using an 
exceptional and comprehensive set of evidence from tax records on apprenticeship indentures from all 

over Great Britain between 1710 and 1772 I find evidence consistent with the technology-skill 

complementarity view. Thus, the relative number of new apprentices in the mechanical occupations 

was increasing throughout the eighteenth century and since the 1730s’, a period of accelerated 

technological changes, the relative tuition paid to be apprenticed to these occupations was increasing as 

well. Furthermore, a breakdown of the occupations to categories of skill level reveals that the relative 

number of new apprentices in skilled occupation was continuously increasing. Interestingly, these 

trends are shown to have taken place in the regions where technological changes had an impact and are 

not apparent in the London area. 

 

1. Introduction 

The British Industrial Revolution, which marks the first transition to sustained growth 

in history, was a period of great technological change. It began in the eighteenth 

century with the mechanization of the textile industries, the development of iron-

making techniques, the increased use of refined coal, and the introduction of steam 

power. The aim of this study is to revisit the debate regarding the effect of the 

technological changes that led to the Industrial Revolution, on the level of human 

capital, using an exceptional set of evidence that has not thus far been systematically 

exploited. The existing debate revolves around the question of whether these 

technological changes were skill-complementary, as many recent models of 

endogenous economic growth would predict, or whether they were skill-substituting, 

as much of the historical literature argues.  

In recent models of endogenous economic growth, transition to sustained growth is 

associated with rising returns to education as well as a rapid acceleration in demand 

for human capital and skill formation. In these models, it is usually assumed that 
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technological change is skill-biased and therefore, increases the demand for human 

capital and in the short run produces a skill premium. Although human capital based-

growth models were largely developed to explain investment in human capital in 

modern economies, the mechanism that they offer can be applicable to earlier periods 

as well. This view was expressed by different scholars, including Jan Tinbergen who 

shared the first Nobel Prize in Economics in 1969. In his classic book, Income 

Distribution, Tinbergen argued that skill returns always rise when the rate of 

technological development outpaces the production of new human capital. He viewed 

the evolution of the wage structure as depending on a race between technological 

development and educational advance
1
. Consistent with this view, Goldin and Katz 

(1998) showed that capital-skill complementarity was already apparent in the US 

economy in the beginning of the twentieth century as particular technologies spread
2
.  

Nevertheless, there are also many scholars who disagree as to the relevance of these 

models to earlier periods in history. In particular, the period of the British Industrial 

Revolution, which is perceived by many as being deskilling in that it substituted 

highly skilled artisans for physical capital, raw materials, and unskilled labor. The 

main problem in determining whether the technological changes of the Industrial 

Revolution were indeed deskilling is the limited amount of available evidence on 

human capital in the eighteenth century. In fact, there are hardly any studies that focus 

on this question and empirically examine it. Williamson (1985) and Clark (2005, 

2007) are important exceptions in this respect. Williamson showed that there was a 

significant increase in wage inequality between 1750 and 1850, resulting mainly from 

a surge in the relative wages of white collar occupations. However, his data has been 

heavily contested by Feinstein (1988). Clark, on the other hand, argues that there is no 

evidence to support the view that the Industrial Revolution was skill-complementary. 

He brings forth three main sets of data in support of his argument. The first two sets 

show that there was no increase in enrolment rates to primary school (based on Mitch, 

1982), nor any increase in male literacy rates at that time (based on Schofield, 1973). 

The third set of data concerns the skill premium. His data shows that the wages of 

carpenters relative to those of unskilled day laborers did not change during those 

                                                             
1 Jan Tinbergen (1975). 
2 Goldin and Katz (1996). 
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years, suggesting that technological changes did not induce a significant increase in 

demand for skilled labor (Figure 2, p. 1309).  

However these findings should be viewed with caution. For example, enrolment to 

primary school and literacy, two basic indicators for human capital in the modern 

economy, may not be relevant for the eighteenth century when apprenticeship and on-

the-job training were the main formal systems for acquiring skills. Apprenticeship 

either supplemented schooling or was the only form of a child's education. Clark's 

evidence on the skill premium might be problematic as well since it is based on wages 

of carpenters coming from the London area, which was less affected by the 

technological changes that were more relevant for the textile industry in the Midlands. 

Thus, the main difficulty with the existing literature is that it lacks the set of evidence 

required for a systematic and comprehensive analysis of the question involved.  

To the best of my knowledge, this is the first research to present an extensive set of 

evidence and to provide a systematic analysis of the effects of technological changes 

in the eighteenth-century England on the market for skilled labor. It exploits a 

comprehensive source of data on English apprenticeship derived from indexes of the 

British Apprentice Tax records kept by the Inland Revenue.
3
 These records are of 

exceptional value for the study of apprenticeship in eighteenth-century England as 

they include information on about 350,000 indentures from all over Great Britain. The 

study is based on a randomly selected sample of 50,200 observations. The indexes 

give the name of the apprentice, the name of the master to whom he was indentured, 

the master's trade, the place where the master lived, and the value of the tuition paid 

to the master for taking on the apprentice.  

The analysis of the data focuses on the production sector, as customary in this 

literature. It strongly indicates that the technological changes of the early eighteenth 

century had a significant effect on the demand for highly skilled mechanical workers. 

These workers include, amongst others, wheelwrights, iron founders, blacksmiths, 

engravers, goldsmiths, carpenters, wood carvers, coopers, joiners. The effect of 

technological changes is reflected by the significant increase in the relative number of 

new apprentices into the skilled mechanical occupations, as well as by the rise in the 

                                                             
3 The indexes were compiled by the Society of Genealogists and are kept together with the 

apprenticeship books at the National Archives under Series IR 1. 
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relative tuition since the introduction of textile machinery in the 1730s. Furthermore, 

the data shows clearly that the absolute number of skilled mechanical workers in 

England was increasing throughout the eighteenth century, as well as the relative 

number of these workers vis-à-vis lower skilled workers. 

The spatial examination of the data reveals a finding of great significance. The study 

shows that apprenticeship in London was not affected by technological changes at this 

early stage of the Industrial Revolution, which mainly concerned the English 

midlands. While the number of apprentices in the other manufacturing trades shows 

the exact same trend in both London and the midlands, the number of apprentices in 

the machine trades shows no trend at all in London, while it increases sharply in the 

Midlands from the 1730s'. The same applies to the relative tuition paid in the 

mechanical occupations, which shows no change at all in London while it increases 

sharply in the Midlands.  

Unfortunately, this paper does not include an econometric analysis of the data, mainly 

because I am still working on the main explanatory variable, which is the measure of 

technological change in the relevant period. Yet, as I will show below, the analysis of 

the trends in the number of new apprentices and in the tuition they paid, strongly 

suggests that the introduction of new machines and the mechanization of the 

production processes, which grew dramatically in the 1730s' had a positive effect on 

the stock of highly skilled workers in the English economy, mainly in the mechanical 

occupations. 

The paper is organized as follows: The theoretical framework of the paper is 

discussed briefly in the following section (2). Section 3 discusses the use of the trends 

in the relative tuition paid for apprenticeship in different occupations as an indicator 

for the relative wages for the same occupations. The data and findings are presented 

in sections 4 and 5 and the last section concludes. 

 

2. Theoretical framework 

Skill-biased technical change is manifested by a shift in the production technology 

that favors skilled over unskilled labor by increasing its relative productivity and, 
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therefore, its relative demand. Modern growth theory envisions human capital as a 

critical growth factor. Human capital theory was introduced by Becker (1962), and is 

a widely-accepted approach for understanding investment in human capital. The 

models developed in modern growth theory demonstrate that the disequilibrium 

brought about by technological change raises the demand for human capital. This is 

because educated individuals have a comparative advantage in adapting to a new 

technological environment. 

The theoretical framework of my analysis is primarily based on the model offered by 

Goldin and Katz (1998), which conceives of manufacturing as having two distinct 

stages: (1) machine-installation and machine-maintenance and (2) production and 

assembly. According to the mechanism they propose, technology and education are 

always complements in the first stage. The workable capital is then used by the 

unskilled labor to create the final product in the second stage. Therefore the adoption 

of technology will alter aggregate demand for skilled labor only if the machine-

installation demand for skilled labor is not offset by the production process demand 

for unskilled labor. In this study I examine in this paper whether there is evidence to 

support the existence of technology-skill complementarity in the machine-installation 

and machine-maintenance stage, during the early years of the industrial revolution.  

The analysis also relates to a more recent literature, which distinguishes between the 

effect of technological changes on highly skilled workers and middle skilled workers. 

Autor, Levy and Murnane (2003), for example, argue that ICT (information and 

communication technologies) complements the analytical tasks primarily performed 

by highly educated workers and substituting for routine tasks generally performed by 

middle educated workers (with little effect on low educated workers performing 

manual non-routine tasks).  

 

3. The tuition 

As opposed to the central role of schooling in today’s education, occupational training 

was far more important in eighteenth century England. Apprenticeship either 

supplemented schooling or provided the entire formation of a child. It originated in 
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the guild system of medieval times, however, the basic conditions of apprenticeship 

were those laid down in the Statute of Artificers of 1563 and lasted until the 

Elizabethan statute was repealed in 1814. The main clauses of the statute maintained 

that masters should have no more than three apprentices each, a seven year term was 

essential before a craft or trade was exercised, and a written indenture was obligatory 

for non-poor children
4
.  

The practice of paying a premium (to which I refer here as tuition) arose in the 

seventeenth century when the optional gift the child brought his new master’s wife, 

was gradually converted into cash. The importance of the tuition in securing an 

apprenticeship can be seen in bequests made by fathers of young families who left 

specific sums of money in their wills for this purpose
5
. It is possible to think of 

different reasons why parents would be interested in paying for their children to 

acquire skills, yet, the prime reason must be assumed to be future earnings. According 

to Lane (1996), according to whom future occupational security and earning potential 

were of prime importance in parents' choice over their wards' or children's life-long 

career. Thus, "Indenturing children was committing them in an inescapable way to an 

adult working life perhaps of 30 years or more, in one particular occupation, in 

prosperous or hard times, when ill or well, even against their own inclinations."
6
 

The tuition was primarily designed to cover the masters' maintenance and training 

costs. While maintenance costs, which included food, shelter and clothing, can be 

regarded as fixed among trades, training costs must have been very diverse and 

therefore responsible for a large part of the variation observed in tuitions for different 

occupations. Since both the apprentice and the master must have ensured the returns 

from their investment and had no interest in paying more than they were expected to 

receive, The tuition should be expected to be, on the one hand, either equal or be 

greater than the net training costs incurred by the master (i.e. the training costs 

exclusive of the value of the apprentice's labor). On the other hand, it could not have 

exceeded the present value of future earnings perceived by the apprentice, since in 

                                                             
4 Wallis (2008), shows that the term of apprenticeship was in practice shorter than seven years. 
5 Lane (1996), p. 19. 
6 Lane (1996), p. 29. 
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this case he would have preferred to be apprenticed elsewhere. Therefore in 

equilibrium, the amount of the tuition should be
7
:  

 

(1) 

 

where mp0 stands for the marginal product of the apprentice’s labor during the 

apprenticeship term, t, the year (0 = apprenticeship term, 1, 2, …, T = later periods of 

employment), i the trade, k, the maintenance costs, training costs, damages incurred 

by apprentice, w, the expected annual wages, and r, marks the market discount rate. 

As can be understood from equation (1), the tuition reflects not only changes in k, the 

net training costs, but also changes in w, the expected annual wages. This implies that 

exogenous changes in demand by employees had a direct effect on the tuition that 

apprentices were willing to pay for their training. Yet, guilds could also affect wages 

by successfully limiting access to apprenticeship
8
. In this case rising tuitions would 

not indicate a greater incentive to pursue training for children and market wage rates 

would be misleading.  

Clark (2005), however, argues that since guild regulation of crafts was much stronger 

in cities than in the countryside and since the skill premium he calculated was, if 

anything, higher in rural areas and small towns than in the largest cities, the decline in 

skill premiums must reflect underlying trends in the demand for and supply of skills
9
.  

An additional difficulty of interpreting changes in the tuition paid for a specific 

occupation as reflecting changes in demand for that trade may arise from the fact that 

variation in tuitions reflects differences in training costs, as discussed above. Thus a 

higher tuition paid in one occupation may merely reflect higher training costs in this 

occupation. In order to overcome this difficulty I concentrate on the difference-in-

difference level, using the changes in the relative tuition paid in different occupations 

                                                             
7 The analysis of the premium is based on Becker (1962). 

8 See for example, Epstein (1998). 
9 Clark (2005), p. 1316. 

  


T

t t

it

iii
r

w
premmpk

1

,

,0,0,0
)1(



8 

 

over time and place. Since the changes I observe are continuous and vary across areas, 

they cannot be interpreted as changes in training costs, but rather changes in demand.  

 

4. Data 

4.1 Data Source 

The main source of data for this paper is the indexes of tax records kept by the Inland 

Revenue
10

.  These records are of exceptional value for the study of apprenticeship in 

eighteenth-century England as they contain information on about 350,000 indentures 

from all over Great Britain. The indexes summarize information from indentures, 

which are official contracts between masters and the apprentices they is took on, 

including the year of the contract, the name of the apprentice, the name of the master 

to whom he was indentured, the master's location and occupation, and, as well as the 

fee paid to the master (i.e. the premium), to which I will refer here as tuition.  

According to an act of Parliament in Queen Anne's reign from 1 May 1710, a tax was 

to be paid by the master not more than one year after the end of the apprenticeship, 

and was at the rate of 6d in the pound on agreements of £50 or less, plus one shilling 

for every pound above that sum. No tax had to be paid for fees below one shilling or 

for contracts that were arranged by parish or public charities, implying that these 

registers do not include indentures of parish apprentices. In addition, trades which had 

not existed in 1563 when the Statute of Apprentices became law, most notably in the 

cotton industry, were also not liable to the tax
11

. The payment of the tax was entered 

on the reverse of the indenture, which was void without this payment. 

The indexes of the original records were typed up as two series, covering the periods 

1710-62 (Series 1) and 1763-74 (Series 2), and arranged in alphabetical order 

according to the apprentice's name. Unfortunately, they do not cover the later period 

until 1804, when the tax was finally abolished.  

                                                             
10 The indexes were compiled by the Society of Genealogists and are kept together with the 

apprenticeship books at the National Archives under Series IR 1. The indexes are also available online 

at Origins Network, a family history website:  
11 

The most notable example of this was the cotton industry. 
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Below is a sample of entries from a typical page in the index, where the first entry 

reads "Bently Edward Jn. from Mortlake was apprenticed in 1725 to Alex Haslear of 

Westminster, an attorney and paid a premium of £50." 

Figure 1: The format of the abstracts 

 

 

4.2 Sample 

The study is based on a randomly selected sample of 50,200 observations, where 

every observation is an apprenticeship contract entry that includes information on the 

year of the contract, the name of the apprentice, the name, location and occupation of 

the master, and, the tuition that has been paid by the apprentice (see figure 1)
 12

.  In 

the text I refer to each observation as a 'new entrant to apprenticeship'. Figure 2 

depicts the distribution of observations of over the years. As the figure shows, the 

distribution is not uniform. There is a sharp decline in the number of new entrants in 

the years 1725-1750, reaching less than 1000 observations in the years 1737-1739. As 

suggested by the red line representing the Crude Death Rates (number of deaths per 

10,000 people), this decline can be explained by a "demographic crisis" caused by a 

small pox outbreak during the first half of the eighteenth century, which caused a high 

mortality in these years, mainly among young children
13

. Wrigley and Schofield place 

this sharp rise in deaths precisely in the years in which our data shows a decline in the 

                                                             
12 156 observations were omitted because the year wasn't mentioned or was unreadable. Another 400 

observations were omitted for the years before 1710 (4) and after 1772 (396) due to their small number. 

13 I am grateful to Joel Mokyr for pointing out demography as a possible path for exploration. 



11 

 

number of apprentices: “…their (the deaths') upsurge in the early eighteenth century 

owes much to some years exceptionally high mortality in the 1720s and early 1740s, 

and it is noteworthy that around 1750 the number of deaths sinks back to a level not 

much higher than had obtained in the last quarter of the seventeenth century”.
14

  

Figure 2: Distribution of observations: 1710-1772 

 

Source: Table 1; Wrigley & Schofield, 1981, Table A3.1. 

 

Figure 3: Percentage change of new apprentices and of age-group size 

 

Source: Table 1; Wrigley & Schofield, 1981, Table A3.1. 

                                                             
14 Wrigley & Schofield, 1981, p. 162 
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The close correlation between demographic trends and entry to apprenticeship is 

reinforced in Figure3, where the change in the number of new entrants to 

apprenticeship is plotted along-side with changes in the size of the relevant age 

groups for entering apprenticeship, i.e., 5-14, and 15-24. At least until the forty's, it is 

clear that any change in the 5-14 age group size is followed by a change in the same 

direction in the number of apprentices. Importantly, no sign of a bias of this decline in 

the number of new apprentices towards a specific economic sector, or a specific 

region in England, has been identified.  

 

4.3 Data Construction 

Since the study requires data on industry as well as on skill composition, masters' 

occupations have first been coded using the occupational information system, HISCO 

(Historical International classification of Occupations), which is both international 

and historical, and simultaneously links to existing industry categories used in the 

present
15

. The HISCO codes were then recoded into measures of social class and 

social level, which are available through the HISCO system as well. These measures 

include three skill classes for the production occupations: skilled, low-skilled, and 

unskilled. The main occupations that compose each of these skill categories are listed 

in Table A1 in the appendix. 

The analysis of the data was conducted both on the industry-year level and on the skill 

category-year level. In both cases the outcomes of interest are the relative number of 

new apprentices, and the relative tuition that was paid. These are used as indicators 

for the supply and demand of skilled labor. 

 

                                                             
15 

The subsidiary HISCO-classification PRODUCT utilizes version 1.0 (draft) of the United Nations 

Central Product Classification at the two digit level, copyright United Nations, 1998.  
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5 Findings 

5.1.1 The Production Sector 

The average number of new apprentices and the amounts they paid as tuition are 

summarized in Table 1 by economic sector. As the table shows, the average tuition 

that was paid for apprenticeship was about £20. This amount stayed relatively stable 

throughout the period, despite the sharp declines in the number of entrants (Figure 

4)
16

. Yet the variation in tuition levels between the different economic sectors was 

enormous. For example, while children who were apprenticed to masters in the sales 

sector paid an average tuition of £52, or £31 to masters in the professional sector, 

children apprenticed to masters in the production sector paid an average tuition of 

£12.  

Table 1: Summary of Statistics by Economic Sector
17

 

 

As I mentioned earlier, this study focuses on the production sector, as is standard in 

the literature that deals with responses of the labor markets to technological changes. 

There are, however, additional justifications for this choice. As Table 1 shows, the 

production sector comprises the largest number of new apprentices within the sample 

(76%). It is followed by the commercial sector (10%), the professional sector 

(including mainly pharmacists, surgeons, attorneys, and artists), and the services, 

                                                             
16 Note that the number of new entrants is from the sample and does not represent their number in the 

population, which is 7 times these numbers. 
17 For 1278 observations no occupation was mentioned.  
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administrative and clerical sectors (4%, 1%, 1%). Last, the agricultural sector, which 

accounts for less than 1% of the observations, and is obviously under-represented in 

this data source. In addition, there are many reasons to believe that the production 

sector is, in effect, the sector that is best representative of the real economy in this 

sample, as it is the one that is less likely to be significantly biased by tax exemption, 

also due to its size. 

The relative number of new apprentices in the production sector, which was around 

30 percent of the new apprentices in the sample, grew continuously since the 1730s', 

reaching 80 percent of the apprentices in 1770s', while most of the other sectors in the 

economy were, in effect, shrinking (Figure 4).     

Figure 4: The relative number of new apprentices in different sectors  

 

Meanwhile, the relative tuition that was paid to masters in the production sector, 

which is depicted along with the relative number of new apprentices in Figure 5, 

shows a small increase as well, mainly since the mid 1730s'. This finding could 

suggest that the demand for apprenticed workers in the production sector was growing 

relative to the other sectors with the beginning of mechanization in the 1730s'. 

Furthermore, the increase in tuition would suggest that the demand was growing 

faster than the supply of new apprentices. Nevertheless, since we are not sure as to the 
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level of representativeness of all the sectors in the sample, it is not possible to 

conclude that this was indeed the case.  

Figure 5: The relative tuition and number of new apprentices in production  

 

 

5.1.2 Cross Industry Trends 

A breakdown of the relative number of new apprentices by the main production 

industries appears in Figure 6. Most importantly, the number of new apprentices in 

the "Machinery Fitters, Machine Assemblers and Precision-Instrument Makers" 

industry was clearly growing during the period. This industry, which includes highly 

skilled workers that were directly defined as machine and instrument makers (e.g. 

clock makers, movement makers, wheelwrights, ship wrights, etc.), comprised 6-7 

percent of the new apprentices in the beginning of the period and reached 9% in its 

end. In most of the other production industries no particular trend beyond the general 

increase in the number of new apprentices in the production sector can be observed.  

The exception is, of course, in the "Spinners, Weavers, Knitters, Dyers and Related 

Workers" industry. The relative number of apprentices to these occupations declined 

sharply, by 8 percent, in the beginning of the period, and then increased moderately. 

This decline, which was clearly a result of the mechanization of the spinning industry, 
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is very interesting as the workers in this industry are all categorized as lower skilled. 

The significant increase in the number of apprentices in the "Food and Beverage 

Processors" industry could be an outcome of an increase in living standards, yet, it 

remains to be explained. It is important to note that almost all the occupations in this 

industry are categorized as skilled. 

Figure 6: The relative number of new apprentices by industry  

 

Source: Table A2. 
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The trends in the relative tuition perform an interesting change in the 1730s' in most 

of the industries.  

Figure 7: The relative tuition by industry  

 

In the three industries that are most closely related to machinery, the "Machinery 

Fitters, Machine Assemblers and Precision-Instrument Makers", the "Bricklayers, 

Carpenters and Other Construction Workers", and the "Cabinetmakers and Related 

Woodworkers" industries, the relative tuition declined until the 1730s' and then 
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increased again. This pattern may be indicative of the shocks in demand in the 1730s', 

which pushed tuition out of equilibrium in the short run.  

 

5.1.3 Trends in Specific Occupations 

The classification of occupations into industries conceals specific occupations, which 

were also of relevance to machine construction and maintenance. There is much 

anecdotal evidence according to which the technological changes that were taking 

place increased the demand for skills necessary to the machine production and 

maintenance industry. S. D. Chapman, for example, referring to the increase in 

demand in the cotton factories, which needed skilled labor to operate and maintain the 

new machinery, contends that: “The fundamental difficulty in obtaining skilled men 

was simply the consequence of the rapid growth of the cotton industry, which made 

artisans with relevant skills very much at a premium. Local newspaper 

advertisements, memoirs, private correspondence and high wage rates all bear 

testimony to the acute shortage of craftsmen whose skills could be applied to textile 

machine building or to the installation of water wheels and transmission systems”
18

.  

The machine making sector faced an even more difficult problem in that it required 

experienced workmen of every kind. According to Musson and Robinson (1960), who 

focused on the sources of engineering, the result of this situation was that many 

craftsmen moved to the cotton industry from other trades, due to the higher wages that 

they offered. The following correspondence between Matthew Boulton and James 

Watt, and Peter Ewart, an engine erector in Manchester from the 1790's, from whom 

they asked to find skilled metal workers illustrates this point
19

: "Ewart reported that it 

was almost impossible to get good millwrights, turners, and filers; he himself was 

having to "make shift with Joiners and Carpenters…The very few general good filers 

and turners that are here, are all engaged for a term of years in the different Cotton 

Mills." He mentioned, however, two watch-tool makers in London whom they might 

be able to get. The wages of engineering workers in Manchester were "almost 1/2 

                                                             
18 Chapman (1972), p. 54. 
19 Boulton and Watt's partnership was formed in 1775 to exploit Watt’s patent and had a monopoly on 

steam engine construction.  
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higher" than in Birmingham: "there is not a hand that is good for anything can be 

had here for less than 17 or 18 Shill.p. week"
20

. 

A deeper look into few of these occupations, for which there is a large enough number 

of observation, carpenters, smiths and joiners, provides interesting insights. 

Carpenters are a very good example of an occupation for which both the demand and 

supply were clearly increasing sharply, mainly in the 1730s' (see Figure 8). The 

relative number of new apprentices to this occupation increased from 5 percent in the 

beginning of the period to 10 percent in its end. The relative tuition, which was 60 

percent in the beginning of the period, increased to 80 percent in the 1730s'.  

The case of joiners and smiths however, is less clear. The relative number of new 

apprentices to these occupations stayed almost unchanged (around 4-5 percent), the 

relative tuition to become joiners increased by about 10 percent from the beginning of 

the period to its end and that of smiths stayed stable throughout the period. Note that 

this only implies that the number of new apprentices in these occupations did not 

increase by more than the general trend in the production sector.  

Figure 8: The relative number of new apprentices and tuition - carpenters  

 

 

To overcome the aggregation problem in the industry level analysis, I also classified 

the occupations in the production sector into two categories, of which the first 

includes the occupations that are most relevant in machine construction and 

maintenance (mainly wheelwrights, iron founders, blacksmiths, whitesmiths, 

engravers, goldsmiths, silversmiths, carpenters, carvers, coopers, turners, joiners, 

                                                             
20 From Musson and Robinson (1960), p. 220. 
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etc.), and the second category includes all the other occupations. Interestingly, the 

number of new apprentices in the mechanical occupations nearly tripled between the 

beginning and the end of the period (from 396 to 966), while their number in the other 

occupations remained practically unchanged.  

Figure 9: The relative number of new apprentices: mechanical vs. other  

 

 

Figure 10: The relative tuition: mechanical vs. other 
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As Figure 9 shows, the relative number of new apprentices in the mechanical 

occupations increased by more than 25%, relative to the other occupations, from 40% 

to 67%. As in the cross industry analysis, according to this classification the relative 

tuition in the mechanical occupations began to rise in the 1730s’ while it was in fact 

decreasing in the occupations (Figure 10). 

 

Thus, the figures presented here are highly suggestive of empirical support for the 

hypothesis that the technological changes of the eighteenth century increased the 

demand and the supply of skilled mechanical workers in England.  

 

5.1.4 Cross Skill Trends 

An examination of the changes in the stock of skilled labor (to be), in eighteenth 

century England, reveals a finding of great significance. Figures 6 and 7 depict the 

number of new apprentices in occupations that are categorized as skilled according to 

the HISCLASS system, between 1710 and 1772, and their number relative to that in 

lower skilled occupation
21

.  

Figure 11: The number of new apprentices in skilled occupations  

 

 

 

                                                             
21 Skilled according the HISCLASS classification system. 
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Figure 12: The number of new apprentices in skilled vs. lower skilled occupations  

 

These figures show very clearly that the number of children that were apprenticed into 

skilled occupation within the production sector was growing all along the eighteenth 

century, both in levels and in relative terms. 

 

5.1.5 Cross Area Trends 

The spatial examination of the data reveals a finding of great significance. It shows 

that apprenticeship in London was not affected by technological changes at this early 

stage of the Industrial Revolution, which mainly concerned the English midlands. 

While the relative number of new apprentices in the other occupations shows the 

exact same trend in both London and the midlands, the number of apprentices in the 

mechanical occupations shows no trend at all in London, while it increases sharply in 

the Midlands since the 1730s'. (Figure 13). The same applies to the relative tuition 

paid in the mechanical occupation. It shows no change at all in London while it 

increases sharply in the Midlands. 
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Figure 13: The relative number of new apprentices: mechanical vs. other 

And Midlands vs. London 

 

 

Figure 12: The relative tuition: mechanical vs. other and Midlands vs. London 

 

 

6 Conclusions 

Although this data requires further examination, it strongly indicates that the 

technological changes of the early eighteenth century had a significant effect on the 

demand for highly skilled workers in the machine-producing occupations. This effect 
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is reflected by the significant increase in the tuition paid to be apprenticed in these 

trades since the 1730s'.  

Furthermore, the data shows that the number of skilled mechanical workers in 

England was increasing throughout the eighteenth century. This finding, which is 

interesting in itself, provides support to the argument in endogenous growth models, 

that technological change is always skill-complementary. This finding may also 

suggest that, as claimed recently by Joel Mokyr, the Industrial Revolution took place 

in England because England had a highly skilled workforce that could implement and 

construct new machines at a relatively low cost
22

.  

Another significant finding is that London was not affected by technological 

innovations during the eighteenth century. This suggests that evidence concerning 

trends in the skill premium in eighteenth-century England, which is based on wages 

from the London area, may be misleading. 

                                                             
22 Mokyr (2009) 
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Appendices 

Table A1: Skilled, low-skilled and unskilled occupations by industry 
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Table A1: Skilled, low-skilled and unskilled occupations by industry (cont.) 
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Table A1: Skilled, low-skilled and unskilled occupations by industry (cont.) 
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Table A1: Skilled, low-skilled and unskilled occupations by industry (cont.) 
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