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Research on the production of Roman military equipment has advanced much less in 
the last thirty years than one would have thought considering the number of new finds 
made and new research methods developed during that period. This is especially the 
case when compared to the advances made in the research on civilian production in the 
same time.1 

In the last decades, archaeological research on production for the military was largely 
devoted to the production of food, centring on grain and meat. Here, large advances 
have been made, especially in Britain, the Netherlands and Switzerland.2 The study of 
the archaeological evidence for the production by the military has often concentrated 
on the large-scale production of tiles.3 And while several aspects of the production of 
military equipment have been addressed since the seminal 1993 and 2006 works by 
Bishop and Coulston, a thorough investigation into this subject remains a lacuna.4 One 
of the difficulties of such an endeavour is the large scope in time and space that it 
covers – at least four centuries and a number of regions in varying stages of economic 
development, and with different traditions in and conditions for the production of 
weapons and armour. Another difficulty is the great number and high diversity of 
the sources, which encompass literary, epigraphic and more ad hoc written sources, 
archaeological findings (such as workplaces and fabricae) and the actual objects, that is 
weapons, armour and other military equipment. 

This paper will not present the results of new research – that is left to the other papers 
in this session. The concern here is more about the status quaestionis and defining what 
we don’t know – even though we think we know it. 

With the Notitia Dignitatum and a number of literary sources – among them the 
works of Vegetius – the written sources on military production are most comprehensive 
for Late Antiquity.5 The Notitia Dignitatum (AD 390/420) is a compilation of information 
about the structure of the late Roman army in the East and West. Among other things, 
it lists a number of arms fabricae in the Eastern and Western Empire, some of them 
specializing in particular items (shields, spears, mail, etc.).6 Vegetius, the most prolific of 
the Late Antique writers on military matters, claims in his Epitoma rei militaris (II, 11), 
that the legions were ‘always’ self-sufficient in their production of military equipment. 
This has been held to mean that the production always had been entirely in the hands 
of the military or the state during the Empire. However, according to James, while the 
sources do indeed indicate a planned system of centralized state arms factories, this 
was only implemented after Diocletian had reorganised the provinces; and continued to 
develop under the Tetrarchy.7 It seems plausible that some of these state factories were 
situated in specific cities because of the existence of earlier legionary production centres 

Published in: Stefanie Hoss (Ed.), The Production of Military Equipment – Fabricae, Private Production and More, Panel 9.1, 
Archaeology and Economy in the Ancient World 48 (Heidelberg, Propylaeum 2021) 1–12.  
DOI: https://doi.org/10.11588/propylaeum.761.c10618



2 Stefanie Hoss

for arms (fabricae, see below) there or because they had been arms production centres 
since before the Roman conquest.8 This would ensure that the necessary craftsmen were 
available and that the raw material supply networks were already in place. 

We have to be careful, however, to assume that the same circumstances to have 
applied earlier. Like other historical sources, the Notitia Dignitatum and the other 
literary sources are representative only of their own period.

Moreover, a certain ‘practical uniformity’ was necessary in the army, for instance 
in the size of the shields that would form the famous legionary shield ‘wall’ or in the 
average length of a sword (both within a certain tolerance).However, it would also be 
mistaken to think that it was an aim in itself to equip soldiers in a uniform manner 
before the advance of guns made it necessary in the modern period. During the Roman 
period, uniformity was both impossible for practical reasons of logistics and production 
as well as counterproductive: soldiers wished to be identifiable in battle, in order to be 
noticed when performing daring actions and thus be able to reap the rewards for them 
in the form of honours and promotions.9 This was only possible if they wore arms and 
armour at least slightly different from each other and recognizable to their peers.

In order to determine who produced military equipment, it is helpful to look at the 
ownership of the various items. There is much evidence, most of it from papyri, that 
points towards the soldiers owning at least part of their equipment. Among these papyri 
is a loan agreement, offering unspecified “weapons” as a security against the quite 
substantial loan of 50 denarii.10 These weapons must have been owned by the person 
asking for the loan, or it would have been impossible to use them as a security. We can 
also find hints about soldiers owning their weapons in the literary sources: during the 
revolt of Vitellius in Germany, Tacitus mentions that the usurper had the soldiers collect 
money to finance his campaign. As some soldiers had not enough ready money with 
them, they gave their belts decorated with phalerae, their decorations and their silvered 
armour in the place of money “loco pecuniae tradebant”.11 This would hardly have been 
possible if they had not owned their belts. In a similar vein, the finds of weapons and 
armour in temples and graves also are proof that these weapons must have been owned 
by those dedicating them.12 

Further proof can be found in the many inscriptions of ownership we can find on 
armour.13 Some of them, mainly helmets, carry several inscriptions. Up to five inscriptions 
of different owners are known from horsemen’s helmets, proof of the longevity of 
helmets of horsemen, who seem to rarely have suffered hits to the head. However, these 
inscriptions are also proof of the practice of re-selling functioning equipment – either 
when the soldier left the army or when he upgraded his equipment.14 We can thus 
conclude that is seems likely that the soldiers owned at least some of their equipment. 

Herz organises military equipment into two groups according to ownership:15 
(a) items that could not be allocated to an individual soldier, such as the large-scale 

equipment (ballista, wagons and carts, etc.) and the missiles (arrows, javelins and pila), 
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which were used in such large amounts that they also were not personalized – these 
were owned by the larger units (cohortes, alae and legions) 

(b) equipment personally owned by the soldiers, such as the weapons and armour, 
entrenching tools (dolabrae, turf cutters, etc.) and a share of the tent of the contubernium.16 
In addition to that, the eight soldiers of a contubernium seem to have shared a hand mill 
and probably several cooking pots, just as the mule to carry it all and perhaps also the 
slave to take care of the mule and the baggage, all of which was probably paid from a 
shared kitty.17

While one reason for the personal ownership of these items certainly was the 
expectation that the soldiers would take better care of items paid for by themselves, 
another reason may well have been that many of these items (the sword, helmet, 
armour and belt) also had to conform at least roughly to the individual soldier’s 
body. The armour was worn with a padded under-tunic and the helmet with a padded 
cap; while these offered possibilities of some adjustment if the armour or helmet 
were slightly too big or small, this was curtailed by practicability: too much padding 
hindered the ability to move quickly while too little would not protect against the 
blunt trauma that also came with a hit by a sword or other weapon. The belt could 
of course easily be adjusted with the help of further holes in the strap, but the sword 
needed to have a length and heft that suited the strength of the soldier and the length 
of his arm. 

Some Egyptian papyri seem to indicate that cavalry soldiers even personally owned 
their horses and horse gear.18 This probably is the reason why cavalry soldiers were 
paid so much better than infantry soldiers: they had extra expenses, having to buy and 
maintain several horses plus their gear. Much of this was paid for by deductions from 
the soldier’s pay, as we know from pay-lists, which have mainly survived in Egypt and 
neighbouring regions.19 

Rather surprisingly, it seems that shields were not among the equipment owned 
by the individual soldiers, as shield covers bear inscriptions that indicate their being 
owned by the unit – the legion or the cohort.20 

So, what we have here is a very mixed bag: some elements of the equipment are 
owned by the individual soldier, some by the contubernium and some by the cohort or 
legion.

It is very likely that the production of these various items was just as mixed as their 
ownership. We have to consider the size of the army and the variability of the territories 
across which it was spread out – both in terms of the development of surplus production 
and in the availability of craftsmen. 

In the Mediterranean, the Roman army could rely on an accessible system of 
production and an existing network of trade for the raw materials already present in 
the different poleis. Here, both craftsmen and a surplus production to feed them were 
available. 
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But as soon as the army ventured away from the densely populated areas of the 
Mediterranean littoral, these conditions changed. While all of the regions north of the 
Alps were far less able to produce surplus than the societies of the Mediterranean, some 
regions within North-Western Europe had a more developed economy that produced 
oppida, settlements often described as ‘proto-urban centres’. While the concept behind 
this description of oppida is difficult in itself, one can at least state that the surrounding 
regions were able to produce enough surplus to feed these and other settlements, 
as well as support the craft production within them.21 This is far from true for other 
regions, which offer little evidence of an economy that would have been able to sustain 
large amounts of craftsmen. And although much of the surviving Hallstatt and LaTène 
metalwork was of a brilliant quality, it seems that this was reserved for a small number 
of important men and thus was not produced on a mass scale. 

Consequently, in large parts of the Balkans and north of the Alps, the Roman army was 
completely reliant on its own craftsmen and supplies, at least initially. Archaeological 
evidence of this self-sufficient production in the early military settlements can be found 
in the melting ovens discovered at Dangstetten’s mixed camp from between 15 and 9 BC, 
for instance.22 Other finds that prove production are crucibles, semi-finished products, 
and bonze scrap collected for re-melting, such as were found at Magdalensberg in 
Austria from roughly the same period.23 Here, evidence for the production of helmets, 
lorica segmentata and the decorations for the scabbards of sword and daggers, as well as 
military belts were found. 

Another consideration is the difference in the products: the production of a shield is 
much different from that of a sword belt and that again differs from the production of 
the sword itself. 

As we have seen, it seems that this is also reflected in their ownership. The production 
of shields involves a complicated laminating process requiring a lot of time and space and 
probably quite a number of skilled and unskilled labour.24 But to be effective, especially 
the scuta have to be roughly the same size, as they are deployed in a long unbroken line 
at battle. It would thus make sense to produce the shields in great numbers by the unit 
that used them, the legion. 

The swords however – while no less difficult to make – are much less standardized, 
as they have to fit the owners arm length and muscle power. So these were probably 
made to order, if the soldier could afford it at all. If not, he could choose one from the 
legion’s stock of swords sold to them by retiring soldiers or the heirs of soldiers killed 
in action, as proven by a papyrus from Egypt.25 It seems likely that each unit would have 
had enough different swords to accommodate most recruits. This would also apply for 
the swords made in the large fabricae attached to each legion’s winter headquarters (see 
below). 

It seems likely that the decorative parts of the equipment, such as the belt mounts, 
sword scabbard decorations, decorated cheek-pieces for the helmets, and perhaps 
also the more decorated helmets themselves were made in private workshops. The 
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decorations on them were chosen by the future owners and must have reflected their 
personal tastes (even if that taste was influenced by their peers).26 

Accordingly, when we look at the production sites, we find several possibilities. 
Because of the Late Antique sources named at the beginning, the famous fabricae are 
often seen as the only source of military equipment. But the mere word is already a 
problem: do we really mean the workshops found in forts and legionary fortresses? 
The buildings often named as such are within the walls of forts and legionary fortresses 
and have such widely differing sizes and forms that one is left with the impression that 
any building without another obvious function is named a ‘fabrica’ by the excavators, 
regardless of whether or not there is any true evidence for metalworking. 

The examples deemed more plausible have large interior courtyards with aisled halls or a 
number of smaller rooms situated around it.27 But even with those, evidence of metalworking 
such as ovens, timber-lined pits and troughs, and finds of crucibles, semi-finished products 
and bronze scrap is often quite thin on the ground, with the legionary fortress of Inchtuthil 
and the forts of Exeter and Oberstimm being among the notable exceptions.28 And even 
in Inchtuthil, under the almost ideal circumstances of a wooden building with a short 
occupation period, just a single furnace and a single timber-lined pit were discovered.29 
Considering the thousands of soldiers on the site for several years (between three 
and five years), this seems to be more consistent with repair than mass-fabrication. 
Even if these buildings seem big – and many of them are – their size and the many 
smaller rooms seem to point towards the storage and repair of equipment and perhaps 
the production of assorted missiles: javelins, spears, arrows, and ballista bolts do not 
require large amounts of space to produce and were used in large amounts. The regular 
production of large amounts of the more complicated items such a shields, armour or 
swords, would have needed quite a lot of ovens and working stations; this seems to me 
to be beyond the capacities of these buildings.

But perhaps, fabricae means something else entirely, namely production sites on an 
almost industrial scale often situated in the hinterland of the garrison. Excavated 
examples are the production site of the legio Prima Minerva at the Bonner Berg, or the 
Sheepen site less than a kilometre from Camulodunum.30 These sites have produced a 
large amount of scraps and other remains of workshops indicating that here, arms and 
armour were produced in very large amounts. 

A similar site is possibly alluded to in a papyrus held in Berlin and dating from the 
2nd or 3rd century AD.31 It contains a list of products finished and men deployed during 
a two-day period in a fabrica, possibly belonging to the legio Secunda Traiana Fortis, 
stationed in Egypt at that time. For a single day, 100 workers are listed, in four groups: 
Immunes – soldiers exempt from fatigues because of their expertise, Cohortales – usually 
interpreted as normal soldiers, Galliari – interpreted as slaves, and Pagani – probably 
free men, whose connection to the army is open to interpretation: they may have been 
paid workers, day labourers, or indentured servants.32 



6 Stefanie Hoss

The list of products contains spathae, two kinds of shields, iron plates, bows, and 
torsion springs for catapults. Another interesting fact is that the list makes a difference 
between ‘fabricatus’ a product and ‘peractus’ an article just “finished” at the site, probably 
from pre-produced elements, for instance a wooden laminated shield being fitted with 
a shield boss or a sword with a hilt.33 

At least one writing tablet from Vindolanda seems to indicate similar arrangements 
in place, as it lists men by century and their employment as scutarii and gladiarii.34 In 
Vindonissa, a writing tablet and a dedication also name a scutarius and a gladiarius.35 

In addition to this state production, the excavations demonstrate that we have 
private workshops of all sizes clustered around the garrisons of the cohorts and legions 
and also situated in the larger cities. We also must not forget that private citizens were 
allowed to own weapons as well. From the 2nd century AD onwards, evidence becomes 
overwhelming for the production of military equipment in the cities and towns next 
to the fortresses and forts – the canabae legionis and military vici. But whether this 
production was civilian or military in character is not quite clear. It seems likely that 
veterans, who had settled near their old units in the canabae and vici, kept practicing 
the trades learned in the army. 36 But it is open to debate whether their workshops were 
truly private or only ‘outsourced’ from the fort or fortress, in order to reduce the risk 
of fire. It is quite possible that these craftsmen were partly under contract for the army, 
but could also accept private commissions.37 

The existence of private workshops has only been systematically looked into for 
the province of Raetia.38 Here, the moulds for bronze mounts for belts and horse gear 
excavated in several military vici and canabae demonstrate that items belonging to 
military equipment were made by private workshops. Private workshops can also be 
recognised through manufacturer’s stamps on some military equipment, for instance 
on the hilt of a dagger found in Oberammergau in Germany (C. ANTONIVS FECIT).39 
In the Mediterranean basin, private workshops seem to have continued to play a major 
role in the production of military equipment until the Tetrarchy, both for civilians and 
soldiers. 

Wars with a major loss of life also meant a major loss of equipment, as the enemy 
tended to strip the dead or dying Roman soldiers of their equipment to either use it or 
the materials.40 After a larger armed conflict, the legions and auxiliary units not only had 
to be filled up with new recruits; large amounts of new equipment were necessary as 
well. During the Principate, this may have been the time for large orders from private 
workshops. But in Late Antiquity, the armies were defeated in a fairly rapid succession 
and the various units had to be quickly re-filled with recruits and re-equipped with arms 
and armour. This may have been at least one reason for the institution of the large state 
fabricae whose locations are listed in the Notitia Dignitatum. Another reason could have 
been the rampant inflation, which made it impossible for soldiers to pay for their arms and 
would have made private armourers turn to other products; this move could be intercepted 
by the Emperor by turning the armourers into members of the imperial service.41 
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To conclude this short overview of the production of military equipment, we can 
certainly state that this subject is much more complicated than often thought. From what 
we can see now, there are no grand strategies in production and supply, but rather a 
mix-and-match approach, in which we have a combination of private enterprise and 
state production. The proportion of each part in the total production varies according to 
the circumstances, from almost complete state production when the army ventures into 
territories without ample production possibilities to large amounts of private production 
whenever possible. This approach only changes with Diocletian, who, through changed 
circumstances, was forced to heavily invest into a much larger amount of state production. 
However, even that did not completely exclude private production, but must have reduced 
it to the production of luxury items for the wealthier classes in the army.
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