Challenging the Old Order: 

Exploring the rise of the engineer in commercial shipping 

in Britain, Germany and France since 1830

Abstract

This paper explores the way in which new occupations challenge the pre-existing occupational hierarchy to raise their status within it. It addresses the rise of engineers in newly industrialised Europe since the early 1800’s, using as its vehicle the Marine Engineers employed by British, German and French commercial shipping lines. In assessing the ways through which this group raised its profile from 1830 until the present, the paper informs literature on the process by which occupational groups more generally raise their status, and through which hierarchies are formed and altered, the professionalization of the sea-going engineer being indicative of a much more generic process.
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The hierarchy is a universal concept. Literature on occupational stratification asserts that no society is classless, or unstratified, and that different occupations command varying levels of status. This ‘institutionalised inequality’ is a device by which societies ensure important positions are filled by qualified persons.
 Occupational hierarchies are therefore perpetually (yet often imperceptibly) metamorphasising; reforming in response to changes in society, economy and politics. Consequently, hierarchies are not rigid structures, but processes. Can we therefore see these processes at work? Can we measure them? What are their driving forces? Their products? Their significance?

To understand how the occupational hierarchy is formed and altered, we can assess the case of one occupation. By examining how a new occupation challenges the established hierarchy to ascertain and raise its status, it is possible to identify the generic process by which new economic groups ‘challenge the Old Order’ of occupations. In theory, this illustrates one life cycle of this process. Arguably the most radical challenge to any modern occupational hierarchy took place following the ‘Industrial Revolution’. New technological occupations were forced to forge new paths for themselves, and to challenge the pre-existing order of occupations to assert and elevate their status, and engineering therefore offers an opportunity to study this process from its very beginning. Inevitably for such a large occupation, engineering fragmented into specialised sub-disciplines.
 The group to be considered here, are the Marine Engineers employed in sea-going capacity in the British, German and French commercial shipping industries. The history of the sea-going engineer can be traced from 1830, as from this point the application of steam began to increase at sea, and the engineer’s economic place within commercial shipping became assured.

These engineers would compete in two hierarchies; firstly within the shipboard hierarchy (their primary reference group being the traditional Deck Officer), and secondly within the wider hierarchy ashore (their primary reference groups being other engineering disciplines, e.g. Civil, Mechanical and Electrical Engineers). How these engineers promoted their status provides evidence of the process by which occupations establish their positions within occupational hierarchies in a generic sense, regardless of period, discipline, or nationality. Indeed, gross similarities in occupational hierarchies are accounted for by the uniformities in social structure across societies, whatever the particulars of each society.
 Consequently, marine engineering is a microcosm example, indicative of a concept at work in all societies.

The measurement of ‘status’ is a challenge that has occupied social scientists for decades, with extensive literature produced on this theme. If status can be calculated, it is possible to formulate pictures of occupational hierarchies, as well as understand how these work.
 The chosen methodology here is based on the work of A.J. Reiss, and involves assessing the following elements of any occupation:

1) Duties [performed by occupation]

2) Prerequisites [required of occupation]

3) Rewards [available to occupation]

4) Institutional Representation [available to occupation]

Reiss’ original theory includes only the first three notions, the fourth is an addition here, institutional representation being a recurring and important theme in literature on occupational status elsewhere. Reiss asserts that as each of these elements rises, the status of the occupation is elevated – however it is crucial to clarify that all elements must rise.
 Consequently, Reiss’ theory will be used to investigate how the status of the Marine Engineer progressed from the early 1800’s to the present. By assessing the development of each of the four composite elements of status from 1830, it is possible to see the full spectrum of factors upon which status depends (i.e. both those explicit ways groups consciously act to raise their status, as well as those external forces which act to elevate status). Illustrations from each nation will be used where appropriate, the occupation developing in much the same way and same pace in Britain, France and Germany. Status and hierarchy are one and the same – an increase in status automatically means movement up the hierarchy, which is forced to shift and reform to accommodate this. Reiss’ theory therefore allows us to illustrate how new occupations establish and elevate their status, and consequently the process through which hierarchies are formed and altered.

Let us begin with the first element in Reiss’ theory; the duties performed by an occupation.
 For the sea-going engineer, duties equate to technology at sea. In the early days of engineering at sea, steam had only a marginal share in terms of tonnage. Early steamers were restricted to short voyages, and were fully masted and rigged in order that they may remain independent of their rudimentary and problematic engines.
 Although growth of steam in foreign-going trade was steady, (in 1820, 34 steamers were registered, by 1830 this number had risen to 298, rising again by 1841 to 793) steam initially had little impact upon the character of British shipping, and by 1851, 1227 steamships totalling 187,000 net tons accounted for only a small proportion of Britain’s shipping; 24,816 ships totalling 3.5 million net tons still reliant upon sail.
 Consequently, the duties of the engineer were minimal in comparison with the traditional Deck Officer.
 

However, as confidence in steam grew, and the safety of the boiler improved, engines were adopted into deeper waters. From this point, the responsibility of cargo, crew and ship no longer relied upon wind, current and captain, but engine and engineer. From the early paddle steamer and side lever engine, developments in marine technology gathered pace; the screw in use by the 1830’s, compounding and high pressure boilers by the 1870’s, followed by turbines in the late 1800’s, diesel engines in the early twentieth century, and diesel-electric plant by the mid-twentieth century.
 Besides propulsive plant, auxiliary engines were developed for use in all areas; steering gear, heating, air conditioning, refrigeration of cargo, lighting, ventilation, derricks, pumps, stabilisers, navigation and communications.
 Throughout the nineteenth and twentieth centuries auxiliary plant continually expanded and diversified to meet the ever-growing demands of cargo transportation and passenger comfort, all of which placed increasing emphasis upon the engineer. 

Developments in marine technology have historically been adopted simultaneously by leading companies such across Europe such as P&O, Cunard, CGM, CGT, Messageries Maritimes, Norddeutscher Lloyd and HAPAG. The duties of the sea-going engineer have been dictated by these developments, which in turn have been driven by industrialisation, world trade and globalisation. The role of the sea-going engineer has then increased dramatically from the 1830’s; by the late 1800’s he ensured trade to newly industrialised Europe, and in 2005, 95% of UK imports and exports continued to travel by sea, UK ports handling an estimated 555 million tonnes of goods annually, with 3.8 million passengers travelling from UK ports in the first three months of 2004.
 In sociological terms, what we are talking about is the point at which an occupation becomes ‘functionally necessary’ for a society, i.e. the function of or duties performed by that occupation become important to the running of society (in this case, both shipboard and shoreside societies).
 This is an external force which acts to elevate the status of an occupation; it is based on changing economic situations, is out of the control of the occupational members, and is usually the initial catalyst in the establishment of an occupation. In this respect it is arguably the most powerful element of status, and the key factor in hierarchy reformation. 

The second element in Reiss’ theory regards the prerequisites of an occupation.
 These are stipulations industry, government, or other regulatory bodies enforce upon occupations to ensure competence, safety, and accountability. Prerequisites may include education and qualifications, occupation specific training, certification, and licensing. This idea features heavily in both sociological literature on occupational hierarchies, and historical literature on the rise of professionalism.
 Engine keepers of the early 1800’s had no marine specific qualifications or formal training, and were usually employed on the recommendation of boiler makers and engine works ashore.
 

However, as boiler pressures increased and the duties of the engineer rose, there were calls for the establishment of governmental regulation.
 Consequently, across Europe, legislation was introduced and a system of marine specific examinations and class graded certification was imposed in the mid-1800’s. In Britain, the Merchant Shipping Amendment Act of 1862 required vessels over 100 horse-power to carry certificated engineers,
 whilst records in Bremen show ‘Prüfungen der Maschinisten’ dating back to around 1875,
 and in France a similar system was introduced, 3rd Class engineers qualified aboard ships up to 2500 hp, 2nd Class up to 7000 hp and 1st Class up to an unlimited hp.
 Such licensing imposed by civil authority ensured qualified men were able to shoulder the increasingly onerous responsibilities of the engineer. Training institutions were established, syllabi were amended annually to accommodate technological developments,
 and engineers were required to fulfil practical experience, candidates for the Second-Class ‘Ticket’ obliged to spend three years in a workshop, as well as one year at sea.
 Today in Britain, entry level for acquiring certificated status as a marine engineer is fast becoming a university degree, giving marine engineering a graduate status.
 

Such formal qualifications allow the adoption of professional titles, and consequently the sea-going ‘Engine-keeper’, became the ‘Marine Engineer’ in Britain,
 the ‘Schiffsmaschinisten’ became the ‘Schiffsingenieure’ in Germany,
 and in France the ‘Officier Mécanicien’ became the ‘Ingénieur Mécanicien’.
 The prerequisites of an occupation are therefore integral in raising its status; the greater the duties, the more onerous the prerequisites stipulated, and the more exclusive the membership of the occupation becomes.

The final element in Reiss’ theory for calculating status regards the rewards available to an occupation.
 Stratification in rewards is one of the fundamental and most tangible postulates of occupational hierarchies, and most obvious here is monetary remuneration, although in the case of the sea-going engineer other rewards include accommodation, messing/leisure facilities, uniform, travel allowance, and leave allocation. Here, selected examples from the company records of P&O, Cunard, Norddeutscher Lloyd, and CGT (although fragmented) serve to illustrate the changing level of rewards enjoyed by engineers at sea over the period 1830-present. 

Although early sea-going engineers commanded good wages, (see Table I.) remuneration can be a problematic measure of status, and such favourable figures in fact reflect the low supply and high demand for engineers at sea at this time.
 These engineers were accommodated above paddle boxes or machine spaces, Deck Officers retaining the better aft cabins.
 Indeed, although evidence for this early period is sparse, it is thought the engineer’s rewards at sea were minimal in comparison with those enjoyed by the Deck Officer.
 

Table I. P&O Oriental, Wage Scales, 1847
 

	Rank
	Pounds per Month

	Commander 
	 33-6s

	Chief Officer 
	 15

	II. 
	 12

	III. 
	 9

	I. Engineer 
	 25

	II.  
	 14

	III. 
	 14


However, by the late-nineteenth century engineer’s rewards began to rise. In Germany, wages equalled or exceeded those of Deck Officers, despite a good supply of engineers. (see Table II.) Engineers gained uniforms like those worn by Deck Officers,
 and by 1914 Norddeutscher Lloyd allocated engineers the same ‘Getränkegeld’ per day as navigating officers.
 By 1938, Cunard’s plans for the refurbishment of Captain and Chief Engineer’s cabins aboard Mauretania included a near identical inventory of furnishings,
 and in 1947 Cunard allowed ‘first class rail travel…to all certificated engineer officers’.
 In France too, records from Compagnie Générale Transatlantique, indicate that pre-1950 engineers in the company’s service were enjoying parity in rewards with their Deck Officer counterparts, the two for example sharing generous wardroom facilities.
 

Table II. Norddeutscher Lloyd Wage Scales, 1914

	Rank
	Marks per Month

	Kapitän
	- 

	I. Offizier 
	140

	II  
	105

	III. 
	80

	IV. 
	65

	I. Ingenieur 
	180

	II. 
	130

	III. 
	105

	IV. 
	85


The rewards of the sea-going engineer therefore remained low during the first half of the nineteenth century while the occupation was new and its duties limited. However, these rose from the late nineteenth century in response to the increased duties and prerequisites of the Marine Engineer. Rewards are perhaps the most visible and gratifying element of occupational status, and thus are not only indicators of, but incentives to elevate status. Consequently these are a key driving force in hierarchy reformation. 

The fourth and final element of status as set out earlier is absent from Reiss’ theory, included here on the basis of its punctuation of literature on occupational status elsewhere. Institutional representation may take one of two forms; trade unionism or professional society.
 Certificated engineers in Britain formed a Marine Engineers’ Union in 1887, with a view to elevating their status (including conditions of service and pay) to equal that of the Deck Officer
. In addition, the growing standard of professional competence required by Board of Trade certification led to the desire for a professional institution separate from trade unionism as a forum for discussion and dissemination of information, and the Institute of Marine Engineers was founded in 1889
. French and German engineers also established representative bodies at this time, French engineers represented by Le Marin, and later the Fédération Nationale des Syndicats d’Officiers Mécaniciens de la Marine Marchande (CGT),
 and in Germany engineers established Der Zentralverband der deutschen Seemaschinisten in 1893,
 and later the Verband Deutscher Schiffs Ingenieure,
 as well as the ÖTV union.
 The majority of these continue to exist in the present day, although by different names.

Although fulfilling different roles, both trade union and professional society promote the interests and status of members via government, industry as well as in wider society. Indeed, the constitutional aims of the IMarE in 1889 include ‘improving of the status of the profession of Marine Engineers’,
 the Satzung of the VDSI include ‘förderung der gesellschaftlichen und wirtschaftlichen Interessen der Mitglieder’,
 and the CGT’s resolutions include ‘la défense des interest professionnels’.
 These support education, provide forums for discussion, and publications for the dissemination of information (CGT for example publishing L’Officier Mécanicien de la Marine Marchande, and the VDSI publishing Der Schiffsingenieur). 

Literature on the role of trade unionism is extensive, and the professional society is an important feature in literature on the rise of professionalism. Unlike the duties of an occupation, institutional representation is an element members control actively, by establishing it, as well as controlling its membership and the inter-institutional affiliations it cultivates. Such bodies therefore define and promote occupations, and are dynamic tools in the galvanisation of members and their drive for status elevation.

Through the example of the marine engineer it has been possible to illustrate the generic factors determining status, through which new and aspiring occupations can elevate their position in the occupational hierarchy. All elements are inextricably linked – one follows as a result of the other, and hence it is a process which will usually take considerable time. As in the case of the Marine Engineer, each of these elements begins low at the dawn of the occupation, and consequently the occupational status is low. Over time however, if all elements rise, occupational status is elevated.
 Consequently, the hierarchy is altered as a result of this process, and the new occupation (in this case the Marine Engineer) can be said to have successfully ‘challenged the Old Order’. 

However, are these generic factors enough to alter established hierarchies, or are there other long-term and academically elusive issues of perception which prevent this becoming reality?
 For example, despite holding a professional status for over a century, public perception of engineers continues to be characterised by greasy boiler suits. Equally interesting, is an inadvertent product often produced in tandem with the elevation of occupational status. The length of time and galvanisation required by this process often enables the construction of defined occupational identities. Literature in this area points to the potency of united and perceived struggle, which can outlive the period of low status, actively remembered through ‘communities of memory’.
 This phenomenon is evident in the case of British and French Marine Engineers, yet less so in German engineers. 

Essentially, this paper has identified and explored a process. Indeed, the way economic groups attain their place in the hierarchy should be of abiding interest. Technological professions such as marine engineering which grew out of the Industrial Revolution may be extreme examples of hierarchy reformation; such an epic shift in the occupational hierarchy will happen infrequently. Nevertheless, the hierarchy will perpetually shift on a smaller scale, via the same generic process.
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