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Introduction

Dramatic new evidence from ancient DNA and strontium isotopes allows for more
detailed social reconstructions of prehistoric societies both at the level of individual
kinship systems and of large-scale migrations that establishes a new level of docu-
mentation of prehistory. However, such new evidence demands new interpretations.
We revisit therefore Marx’s concept of Modes of Production (MP) to expand its rele-
vance in light of present archaeological knowledge so as to model changes in Bronze
Age economies (3rd to 2nd millennium BC) in temperate Europe.! We and others
believe that theoretical benefits can be harvested by employing Modes as a corner-
stone in materialist theory for history, in which political economy theories form a
central part (Earle and Spriggs 2015; Rosenswig and Cunningham 2017a).% To begin,
we have in front of us Europe’s prehistoric economies, by which we consider key
relations that allow us to model specific MP and their articulations. Among these

! In doing so we respond to recent critiques of a lack of contextualized archaeological interpretations
of the new science based evidence, especially aDNA (Fuhrholt 2017; Sgrensen 2017, both with
comments).

2 Circulation, consumption, as well as production are essential elements of all economies such
that economic modes might be a more accurate characterization, or perhaps modes of exchange
(Karatin 2014) or modes of reproduction (Rowlands 2019), but we retain Modes of Production
because of its historically effective uses by Marx and later Marxist archaeologists. The recent
upsurge of Marxist theory in archaeology (Rosenswig and Cunningham 2017a, b; Hansen and
Miiller 2011; Miiller 2017; Ott 2017; Rowlands 2019) is part of a broad revival of materialist theo-
ries in the historical and social sciences, including the concepts of materialization and materiality
(Patterson 2003) and with that also a return to the thinking of Marx as its intellectual foundation.
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we consider the articulation between production, circulation, and consumption as
most important, as presented originally in Marx’s introduction to Grundrisse (Marx
1974).

Marx’s writings are often complicated and offer room for interpretation. He never
defines Modes of Production, but uses them to examine historical examples, such
as Asiatic, Feudal, or Germanic Modes of Production. His conception of Modes
is inherent, however, in the following quotation: ‘Production creates the objects
which correspond to the given needs; distribution divides them up according to
social laws; exchange further parcels out the already divided shares in accord with
individual needs; and finally, in consumption, the products steps outside this social
movement and becomes a direct object and servant of individual need, and satisfies
it in being consumed’ (Marx 1974: 89). Fundamental to his understanding is to
combine means of production and relations of production to formulate governing
processes of Modes. This unity of economic, social, and political is foundational to
our approach to political economies as dynamic human systems. For simplification,
we combine his consideration of distribution and exchange into circulation as the
cover term. Here, we seek to update Marx’s original conception of Modes according
to advances in theoretical understanding and the richly expanded evidence of the
prehistoric record.

Central to our venture is Marx’s observation that several Modes of Production may
co-exist in any socio-economic system, but that one will dominate. In his Introduction
to Grundrisse, he states that ‘in all forms of society there is one specific kind of
production, which predominates over the rest, whose relations thus assign rank and
influence to the others’ (Marx 1974: 106). Thus, in our conception of the Maritime
Mode of Production (Ling et al. 2018), a pre-existing Germanic Mode of Production
was transformed by channelling neighbouring maritime economies to control flows
of special goods in a new Mode. Hegemonic or administrative dominance of outside
polities with existing Modes creates new Modes from constituent parts. Marx further
develops the dialectic relationship between production, circulation, and consumption
as a basis for his analysis of capital. His observations introduce a historical dynamic,
and for us it implies a focus on historical transformations; seeds of new dominant
MP are always to be found in preceding ones and the parts continue as an afterlife
in subordinate positions. This perspective of interacting MP, in conjunction with the
articulation of production, circulation, and consumption adds a spatial dynamic and
implies a focus upon large-scale geographical interactions of Modes in ancient World
Systems. We turn now to a definition of MP and discuss its usefulness in archaeology
and anthropology.

It is important, however, that like Darwinism in the biological sciences, the measure of truth is
its applicability to the real world and not to the original statements of the master. Our theoretical
foundations also include the elaboration of Marxist theory to embrace World System theories and
its application to pre-capitalist societies (Friedman and Rowlands 1977; Kristiansen 1998; Spriggs
1984 for a summary), as well as the historical period (Wolf 1982). We do not include the so-called
‘New Materialism’ in our study (Coole and Frost 2010; Witmore 2014), as we consider it to be
embedded in a theoretical illusion of object fetishism (Hornborg 2017).
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Modes of Production

Modes of Production are the labour processes that extract, transform, and distribute
resources to meet needs and to create power relationships (Fig. 1). Following from
this, Modes are always to be understood as exploitive, whether of environments or
humans; they are deeply embedded in the contested social relationships of produc-
tion. Fundamental is developing property rights, the social relationships of people
to productive resources. Property is central to understanding relations of production,
and it can be studied archaeologically (Earle 2017). A crucial theoretical concern
is to describe how surplus labour and surplus wealth are generated and distributed.
Labour processes involve tools, skills, organization, and knowledge and so are always
socially constituted, involving relationships between working individuals and groups.
Controlling flows and employing goods provide the material infrastructure for social
formations with degrees of stratification and power differentials. ‘Modes are mani-
fest in social formations—i.e., societies and cultures in the process of becoming and
dissolving’ (Patterson 2014: 41). The aim is, therefore, to understand what Modes
of Production do rather than what they are.

Modes of Production should never be thought of as a new typology; rather,
resulting in a range of political outcomes, Modes represent specific relations
of production as processes grounded in material conditions (Rosenswig and
Cunningham 2017a). Modes are in constant flux and reformulation. Although
modelled in terms of specific relations of production, these relationships are to be
understood as systems constant changing and creating novel relationships of power
and inequality. MP specify how individuals access the economy to mobilize revenues
to support and institutionalize political power. Institutions thus organize production,
circulation, and consumption, which form relations of production (Kristiansen and
Larsson 2005: Chapter 1.2 and 1.3; Earle et al. 2015). Social systems must be consid-
ered regulated (institutionalized) and open at the same time, such that the connections
between them create articulated Modes as in World Systems (Friedman and Rowlands
1977; Wolf 1982), and agency must be recognized for all people positioned with

Social identity Social institution Society Mode of production World System
5 : T (expansive: centre/periphery/
(personhood) (socialisation) (production) (exploitive: tributary) . N
margin dynamics
- . Relations of Intra-systemic Inter-systemic
Agency Political action production reproduction reproduction
Materiality Materialisation Materialism Material anq human Material and non-material
. transfers (raiding, trading, transfers (trade, diasporas,
(embodied) (empowered) (embedded) . ) P
migrations) colonization)

Fig. 1 Materialist model of forces of history from individual agency to World Systems
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differing relationships to production, even if agency change according to changing
historical conditions (Blanton and Fargher 2008; DeMarrais and Earle 2017; Kris-
tiansen and Larsson 2005: Fig. 169—170). At any point in time, a social formation is
formulated by MP that are linked together among different spheres and scalar dimen-
sions that determine power relations of cooperation and co-optation. Contradictions
may arise over time between both different Modes and different institutions within
an MP. This may lead to a redefinition of institutions and of relations of production
through increased agency on a large geographical scale, whose end result is social
transformations of one or several Modes.

While a social formation is historically defined in time and space, a Mode of
Production is the material relationships that can be employed to characterize histor-
ically different social formations and polities. Modes thus represent abstractions of
material relationships that model economic strategies in ways that can be compared
across prehistory and historic cases (Earle and Spriggs 2015; Earle 2017). As we
discuss with our summary of Bronze Age Europe, relations of production are framed
by the institutional character of property as it opens or limits access to resources and
results in particular relationships of power. Wolf’s (1982) tributary mode of produc-
tion, for example, is a generalized concept based on elite property relations that
can be applied to various historically independent cases of complex social forma-
tions without well-developed market systems. Thus, the mode of production concept
‘provides the potential for archaeologists to comparatively investigate changing
human organizations’ (Rosenswig and Cunningham 2017a).

Modes of Production can perhaps best be understood within a multi-scalar model
of agency and interaction, as presented in Fig. 1. It raises the question of the internal
articulation of scales. In our model, different levels are dialectically intersected into
each other. We consider a Mode of Production to dominate until the build-up of
contradictions activates agency and leads to a redefinition of relations of production
that releases a transformation.

We now discuss how different Modes of Production during the European Bronze
Age help understand political change. We recognize two general Modes: Kin-ordered
and Tributary (Wolf 1982) that we divide into historically specific variants repre-
senting alternative pathways towards and away from complexity. In all cases, most
economic activities, such as subsistence production and tool manufacture, were
primarily local (within the household or local community), but we envision specific
relations of production and circulation that were critical for political formations.

Kin-Ordered Modes of Production

A Kin-Ordered Mode implies that no regionally centralized control exists over large
numbers of households. It remains decentralized with an emphasis on horizontal
kin relations. Communities retain political autonomy even when they take part in
expansive networks of trade and alliances. Competition and contradictions within
communities often drive demographic expansion and migrations. Corporate, Pastoral
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Segmentary, and Germanic Modes are variants with differing subsistence, levels of
intensification, and property relations.

Corporate Mode of Production (CMP1) models moderately dense populations
living in villages dependent typically on farming and its landesque capital (see
Hayden and Cannon 1982; Hikannson and Widgren 2016; Johnson and Earle 2000).
Clan and lineage kin groups owned and defended land. Village headmen or chiefs led
independent village-sized polities. Property relations were materialized by fortified
villages, permanent household arrangements, and/or group cemeteries. Village-based
polities could either bud off to form new village polities or expand by conquest to
form regional polities with Tributary Modes of Production.

Pastoral Mode of Production (PMP1) models decentralized, low-density soci-
eties based on free and highly mobile pastoral herders organized by ego-centric
kin networks (Barfield 1993; Irons 1979; Kradin et al. 2003; Sahlins 1961). The
economy was extensive and low intensity, as required to manage individually owned
animals. All males were warriors, raiding for and defending moveable wealth in
animals. Mechanisms of expansion included population growth causing expansion
into ‘open’ lands or intensification with agriculture that could establish the Germanic
Mode of Production.

Germanic Mode of Production (GMP1) models settled and largely self-sufficient
households that individually own improved agricultural fields and many animals
(Marx 1974: 79; Gilman 1995). The animals required ample territory across lands
often marginal to intensive agriculture. Males were warriors raiding for move-
able wealth in animals. Specialization and trade established decentralized networks
between regions. By controlling wealth circulation, the GMP could expand spatially
to form regional chieftaincies and confederacies as part of the GMP2 or Maritime
Mode of Production.

Tributary Modes of Production (TMP)

Embodied in Tributary Modes of Production were extractions of surpluses in labour,
staples, and/or wealth to finance political expansion and regional power (Earle 1997;
Wolf 1982). Competition created strongly growth-oriented political economies,
whether centrally or decentrally organized. Variants of the TMP included the CMP2
and GMP2 and the Maritime Mode of Production.

CMP2 models settlement hierarchy within regional, staple-financed polities
(D’Altroy and Earle 1985; Earle 1997). Hillforts offered hard-point control over
productive lands and/or transport routes and defined specific property rights.
Construction of agricultural facilities included terracing, drainage, and irrigation.
Overarching chiefly ownership of productive lands and trade routes was based
on conquest or financed construction of facilities. Burials were typically in ceme-
teries, sometimes with marked elite burials. Specialized warriors, eventually orga-
nized as armies, were armed with superior weapons and mobility was provided,
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for example, by horses and chariots. Mechanisms for expansion included conquest
warfare, domination of trade bottlenecks, and eventually encouraging markets.

GMP2 models the formation of regional polities involving warrior chiefs, who
coordinated raiding bands recruited from free farmers to seize and trade objects of
wealth including animals, slaves, and high-status objects. Mechanisms for expansion
involved elite individuals seeking to channel wealth circulation in higher volume
trade especially of metals that provided means to form regional chieftaincy networks.

Maritime Mode of Production (MMP) models political strategies employed by
chiefs owning productive farms to produce surpluses to support acquisition of boats
owned by chiefs (Ling et al. 2018). This Mode is an expansion of GMP (see Bell
Beaker discussion below); however, the particular property of the MMP was the
spatial fusion of agropastoral and maritime systems. By financing raiding and trading
parties geared to metals, slaves, and other objects of exchange value, chiefs chan-
nelled wealth flows and thus expanded chieftaincies and their confederacies. Mech-
anisms of expansion typically involved access to a world economy in an arc around
agrarian states or city-states.

We describe below the historical dynamics and transformations in the political
economy during the European 3rd and 2nd millennia BC, concluding with a brief
outline of how these patterns can illuminate the transformative potentials of histor-
ical processes. We wish to stress that our interpretations are sketches for further
discussion, and thus biased by our priority of what constitutes the most convincing
explanation of the data at hand. In other words, they are interpretative narratives
where we privilege some data at the expense of others in order to create coherent
social and economic explanations of historical processes.

Third Millennium BC: Age of Migrations

Archaeology is undergoing a third scientific revolution that is transforming our under-
standing of Eurasian prehistory (Kristiansen 2014). With rapidly developing DNA
and strontium techniques, 3rd Millennium migrations, for example, are now well
documented at the onset of the Bronze Age, and they demand a new understanding
of historical changes (cf. Furholt 2017, 2018). Setting the stage for these changes
earlier Neolithic farmers had spread broadly across Europe forming scattered local
groups with small villages and cemeteries indicative of CMP1. Some argue that
changes started earlier among these early farming groups, but the changes were
limited (Heyd 2017). No comprehensive explanations are readily at hand for the 3rd
Millennium’s changes that are now documented; we need to re-theorize migrations,
mobility and their relation to genetic, cultural, and language change, and other key
economic changes (Kristiansen et al. 2017, for a first attempt). The economic and
social transformations of western Eurasia during this period were due, we argue, to
major migrations, genetic replacement, and what amounted to genocide. We now
discuss and re-theorize these changes, understanding them in part by MP models
and their associated economic changes. In simple terms, we suggest that a dynamic
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existed between population growth, subsistence shifts, new property relationships,
expanding warfare, and emerging trading networks, all of which underlay large-scale
migrations and population replacements.’

The Pastoral Mode of Production and the Replacement
of Neolithic Farmers

The 4th millennium BC witnessed the origins of new technologies (Hansen 2014),
which transformed Late Neolithic/Late Copper Age societies, created a new pastoral
economy in the Pontic steppe, and undergirded its expansion into Europe. Using oxen
as draft animals, the traction complex of wheels and wagons spread rapidly from the
Caucasus into much of Europe during the mid to later 4th millennium BC (Johannsen
and Laursen 2010; Maran 2004; Leppek 2017). Although it probably lowered trans-
port costs from farm to table in existing Neolithic economies and so allowed for larger
settlements, evidently more importantly for future historical trajectories, the traction
complex transformed steppe economies by lowering costs of seasonable herd move-
ments (Anthony 2007). Suddenly, the steppes became highly productive for people
and their animals. As known ethnographically (Irons 1979), the warrior basis of
pastoral societies was enhanced by horse domestication that increased mobility of
warrior bands employed in swift raiding (compare Himéldinen 2008 for the adoption
of horses by American Plains Indians).

In the steppe, the traction complex and the role of cattle permitted rapid expansion
of the Yamnaya Culture. By 3000-2900 BC, it stretched westward from the southern
Urals into Romania and the Carpathian (Kaiser and Winger 2015: Fig. 1). This
‘cattlization’ greatly increased the ratio of cattle (typically 80%) to sheep compared
with Copper Age settlements in Pontic steppe when cattle were of little importance
(Kaiser 2011: Fig. 1b vs. Figure 2b). Wagons—or mobile homes really—appeared
in elite burials, and, for the first time, male warriors received institutional identity
in burials, sometimes marked with stone menhirs depicting warriors. Monumental
barrows (kurgans) represented a new kin-ordered family structure with inheritance
of animals and pasture rights, and their burial ritual symbolized the new institu-
tion of warrior leaders originating in the Maykop Culture of northern Caucasus
(Korenevskiy 2017). Yamnaya encapsulated a new social formation that embodied
rapidly expanding populations with Pastoral MP.

3 By large scale we primarily refer to their effects in terms of genetic and cultural turnover, inlcuding
major openings of landscapes (Kristiansen et al. 2017). We realize, however, that rapid demographic
growth also played arole in these processes. At present it is difficult to estimate group sizes; however,
we believe that their organisation was perhaps more important. The best proxi for the estimation
of impact are pollen diagrams, which for northwestern and western Jutland testify to extensive
deforestation within one to two generations (Andersen 1993). Similar processes were reconstructed
for the southern Cimbrean Peninsula (Feeser et al. 2012; Feeser and Furholt 2014) The evidence
suggests a widespread, large-scale event signifying the arrival of substantial numbers of people
across northwestern Europe.
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Fig. 2 Model of the Yamnaya pastoral Mode of Production (after Frinculeasa et al. 2015)

The PMP of the Yamnaya Culture (Fig. 2) can be modelled as follows: Subsis-
tence was based on meat and dairy products (Shislina 2008) with some wild products
(Schulting & Richards 2016). No agriculture is documented, except to the west, where
some cereal was cultivated (Pashkevych 2012). Genetic selection existed for lactose
tolerance (Mathieson et al. 2015), and, compared to Neolithic populations, people
were taller with a healthier, protein-rich diet, which meant that more children could
survive, and population could grow. Spatially, demographic expansion was rapid,
increased by the required low population densities and highly mobile economy of
pastoralists. Under the prevailing climatic conditions of the early 3rd millennium
BC for grassland productivity animals and populations would rapidly outgrow local
carrying capacity. Settlements were impermanent, not anchored to permanent, owned
places. Property was first and foremost in animals, especially cattle, the most impor-
tant subsistence product and the primary form of moveable wealth.* An element of

4 The following citation catches the dynamics of cattle ownership and raiding: “The importance of
cattle as a medium of exchange and as the main object of raiding parties meant that cattle circulated
in society much more intensively than is generally assumed. The practice of raiding need not result
in accumulation of cattle on the homesteads of successful warrior elites. In Northeast Africa as
well as in ancient Ireland the cattle captured in raiding was often directly redistributed by elites to
their followers or clients. Especially in Ireland, clientship networks were closely connected with a
system of cattle loans. The existence of such redistributive practices makes it almost impossible to
reconstruct the cattle ownership of tribal leaders on the basis of archaeological evidence” (Roymans
1999: 298).
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permanence was, however, established by barrow cemeteries, aligned in the land-
scape probably to mark ownership of pastoral lands along established seasonal routes
(compare Johnson and Earle 2000).

From 2850 BC onwards, Yamnaya populations expanded rapidly into central
and northern Europe leading to the formation of Corded Ware Culture (Allentoft
et al. 2015; Haak et al. 2015; Mittnik et al. 2018). Genetically, they originated from
Yamnaya populations, but they also added some farmers’ DNA, apparently from
capture or marriage of women from existing Neolithic groups (Sjogren et al. 2016).
These captive women would, of course, have brought with them specific cultural
behaviours and knowledge that influence the formation of the Corded Ware complex
(see Cameron 2016: chapter 6). Numbers of farmers declined substantially, but co-
existed for a few hundred years with pastoral groups, until being extirpated in much
of Europe by the later 3rd millennium BC. Corded Ware Culture, composed of a
genetically distinctive group, spread over vast areas carrying common burial rituals
(Furholt 2014: Fig. 7, 2018) similar to the steppe Yamnaya Culture. Across Northern
Europe tens of thousands of small, single-grave barrows exist, forming visible lines
of communication in vast, open anthropogenic environments (Hiibner 2005; Bour-
geois 2013). These barrows suggest segmentary groups with territorial ownership of
pasturelands and routes of movement.

Dynamics of the Growing Pastoral Mode of Production

The 3rd millennium BC witnessed radical transformations in European societies.
Already Neolithic farmers appear to have declined significantly in number during
the late 4th millennium in northern Europe (Hinz et al. 2012), probably devastated
by the plague (Rasmussen et al. 2015; Rascovan et al. 2019); overall, population
densities were quite low, and pastoralists spread into relatively open land, first in
areas unoccupied by Neolithic farmers and progressively replacing them across much
of Europe. How was this possible? Pastoral societies are universally warrior-based
and organized along male lines of warrior sodalities.

Corded Ware migrations apparently constituted up to 80-90% males, in all prob-
ability young warriors, as supported by genetic evidence from the earliest Corded
Ware burials (Goldberg et al. 2017). Mobile pastoral warrior groups would have been
in search of animals, new pastureland, and of course women; males in Neolithic
communities were killed, and women were taken as captives and mates. Ample

3 Based on ethnographic analogy to pastoral societies like the Nuer (Evans-Pritchard 1940), individ-
uals owned animals. Each male was a warrior, required to establish his manhood characteristically
by capture of animals. Then they had to defend their animals and animals of their close kin against
constant threats of outside raids. These warriors were individual predatory agents seeking to seize
what was useful to them but could unify along kinship lines to form larger predatory warrior groups
according to the model of predatory segmentary societies, as articulated by Sahlins (1961). There
existed fundamental similarities between African pastoral societies and Indo-European pastoral
societies (Lincoln 1981).
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evidence exists of massacres of Neolithic communities probably by Corded Ware
groups (Schroeder et al. 2019) and in reverse by Neolithic groups (Muhl et al. 2010).
Abduction of Neolithic women by Corded Ware males was probably customary,
while the killing of males represented ethnic cleansing.® This would explain the
extraordinary genetic fact that only two dominant male lines are documented from
Yamnaya to Bell Beaker communities, and these lines still dominate today’s male
population in Europe, while Neolithic male lines vanished. In contrast, multiple
female lines existed, many of which show Neolithic origins. As the evidence stands,
we can envisage a rather massive, if long-drawn-out, genocide of Neolithic males that
eliminated their reproduction contributions throughout temperate Europe,’ even if
such processes might have been intersected with periods of more peaceful interaction.

The practice of exogamy and abduction of Neolithic women helped introduce
new cultural and economic practices that created both a new pottery style, as well as
introduced certain agricultural practices though on a limited scale (Kristiansen et al.
2017). Also new vocabulary for crops was introduced that were non-Indo-European
in origin (Iversen and Kroonen 2017). A cultural hybridity led to small-scale changes
in material culture, language, and economy among Corded Ware groups.® The PMP
remained dominantly, but we can suppose that as territorial limits for expansion were
approached, a need to intensify subsistence probably transformed the PMP. In one
place or another across Europe, the selective addition of agricultural practices and
regional trading specialization formed a foundation of what was later to become the
Germanic Mode of Production, perhaps first unfolding in rapid migrations of Bell
Beaker groups.

Water-Based Technology, Continued Expansion, Colonization,
and New Trading Networks

From around 2500 BC, the Beaker complex spread in ribbons and patches across
western and central Europe where pastoral and agricultural groups were already
well established (Heyd et al. 2018). Many new settlements were positioned close

6 There is evidence of horse domestication, and thus horse riding, in the 4th millennium BC
(Damgérdet al. 2018). This practice would have spread with the Yamnaya and later Corded Ware
migrations. The use of horses in raiding would have provided an advantage to these groups compared
to Neolithic communities. We find small amounts of domesticated horse bones in relation to Corded
Ware and Bell Beaker settlements (Becker 2008).

7 A dramatic bottleneck in male genetic lineages took place globally between 5000-7000 BP, while
not the case for female haplo groups (Karmin et al. 2015). A recent attempt has been made to explain
this as a results of increasing competition between patrilineal male lineages leading to new more
expansive pastoral formations (Zeng et al. 2018).

8 We are aware that these processes unfolded according to local conditions and created local vari-
ations, not least in areas where Neolithic populations were still holding their positions. Thus, in
Poland, we witness the formation of several cultural variants (Wlodarczak 2017); however, to under-
stand such processes demand more localized samples that combine aDNA and the evidence from
strontium isotopic tracing.



Modelling Modes of Production: European ... 141

to the sea and along rivers. Settlements typically held boat-shaped houses that
were found in small clusters of farms and/or small hamlets with house structures
replacing each other through time, suggesting individual ownership of farmland. A
particular cultural package, typically found in burials under barrows, included such
items as the characteristic beaker (probably a drinking vessel), a flint dagger, finely
crafted arrowheads, and distinctive double-drilled buttons. Genetically, many Bell
Beaker groups came out of Corded Ware populations, but an apparently earlier Bell
Beaker group in Iberia belonged genetically to Neolithic populations of Anatolian
descent (Olalde et al. 2018). Around 2600 BC, they expanded into the Mediterranean
Sea to colonize and probably to tie into existing populations (based on continuing
house traditions), but they also expanded to the north along the Atlantic seaboard,
identified by Maritime Beakers, and inland into central Europe. Here, they would
have encountered Corded Ware populations, which apparently adopted the Beaker
package, including metallurgical skills and advanced archery of warriors (Grossman
2015). Little genetic admixture, however, took place between the Iberian Bell Beaker
and Beaker-transformed Corded Ware populations, which had varying admixture
with other existing Neolithic groups.’

What are we to make of the dynamic development of this new phenomenon
across Europe? These two genetic populations, with distinctive historical back-
grounds, adopted a shared cultural and technological complex that formed a network
of traders, craft specialists, and miners that was expanded by rapid colonization and
conversion. We envision the Bell Beaker complex as created by rapid migrations char-
acterized by the PMP of Corded Ware people, who represented genetically much of
the Bell Beaker populations. The dynamic population expansion was typical of those
pastoralists, and the distribution of barrows suggests the same pattern of ownership
over pasturelands and cattle that was so widespread. But the new settlement pattern
of permanent farmsteads that suggests a stable farm-based property system antici-
pates the Germanic Mode of Production. We suggest that the addition of farming,
evidently related to their linkage to Neolithic populations, would have created an
anchored productive base that supported mobility across water with a new boat tech-
nology of seagoing plank-build boats, as documented by slightly later evidence of
boats that must represent a protracted maritime tradition (van de Noort 2011). Setting
out from the Netherlands, these boats enabled them to cross the British Channel in
large numbers, and they spread rapidly across the British Isles in much the same
way as Corded Ware had spread into central and northern Europe. Again, we witness
a rapid and nearly full genetic replacement of the existing Neolithic populations
(Olalde et al. 2018).

We propose that, with new boat technology, Bell Beaker people took to the
waters of Europe to colonize areas with special resources for trade within an

° Discussing these variations: “We observed differences in ancestry not only at a pan-European scale,
but also within regions and even within sites. .... Although the steppe-related ancestry in Beaker-
complex-associated individuals had a recent origin in the east, the other ancestry component—from
previously established European populations— could potentially be derived from several parts of
Europe, because groups that were genetically closely related were widely distributed during the
Neolithic and Copper Age” (Olalde et al. 2018).
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extended network of culturally identified people. We imagine people with the same
creative drive for expansion and innovation, as characterized by Corded Ware groups,
expanding to colonize areas offering opportunities to produce goods with regional
comparative advantages that could then be traded inter-regionally among a group with
common identity. They colonized the Netherlands and coastal England with its pivotal
location joining the maritime coasts and the river systems of central Europe, moving
across the British Isles to mine rich metal deposits, colonizing western Jutland with
cattle useful for hiding production, flint for the specialty warrior equipment (daggers
and arrowhead), and, of course, in amber, into Norway where standing forests could
be used for boat construction, and along the rivers into the heart of Europe where
many metal sources were available, horse breeding was optimal, and the web of rivers
provided networks for efficient movement to consumers of their many products.
Evidence is building for emerging regional specialization and major inter-regional
trading systems: the rapid abandonment of amber for local use in Denmark (Shennan
1982), new mines on the British Isles (O’Brien 2015), and horse breeding for trade
in Bell Beaker settlements on the Danube in Hungary (Endrodi and Reményi 2016).

The Transformative Potential of the 3rd Millennium MP

By the end of the 3rd Millennium, temperate Europe from the Urals to Ireland exhib-
ited basically similar social formations, probably with rather similar spoken Indo-
European dialects, as well as shared ideologies, which then began to diverge (Heyd
2016). They originated in the steppe PMP, which gradually transformed into a GMP
once the migrants settled and adopted agricultural practices, as was already underway
during the later Corded Ware settlement complex of Central Europe (Miiller 2009).
The rapid expansion of a common Corded Ware Culture across much of Europe
erased many of the ethnic divisions and allowed for freer movements across vast
stretches of land, the establishment of broad networks of relationships, and distant
exchanges in some special objects, especially the stone used for battle axes and later
many special goods.

Systematically, the adoption of a GMP appears linked to the emerging trading
complex of the Bell Beaker Complex. Broadly spread social and linguistic compati-
bility held a transformative potential when linked to an expanding trading economy.
Already during the 5th Millennium, metal had come into use, especially for objects
of distinction, but expansion in metal use and trade stalled due in part to localized
Neolithic lives with CMP1 that apparently limited trading volume and extent. As the
new farm-based Germanic Mode of Production, based on independent households,
developed, its economic base apparently supported new water-based trading and
related export production within broad networks of relations of production material-
ized in the Bell Beaker complex. This was, we believe, the synthesis that allowed for
extensive trading networks that interconnected Europe and allowed for the eventual
articulation with an expanding World Economy. The interstitial connections of the
Beaker Complex would lead to the onset of a new and lasting Bronze Age trading
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economy that transformed 3rd millennium MP into new tributary forms that we now
describe.

Second Millennium BC: Age of International Trade

Across Europe, the Bronze Age of the 2nd millennium BC witnessed dramatic
changes in social formations and their articulations regionally and trans-regionally
based on an integrated, metal-driven trade (Kristiansen and Larsson 2005; Kris-
tiansen and Earle 2015; Vandkilde 2016). Of course, much in everyday life remained
largely unchanged, geared to subsistence practices linked to local histories of
resource use. Everyday lives were essentially still based on CMP and GMP. Changes
were, however, dramatic in a new sphere of exchange in wealth that supported
the emergence of tributary modes of production. Some contributing factors behind
this development are considered below. Between 2000 and 1500 BC, European
population rose more than 50% perhaps to 13 million, which was comparable to the
Near East at that time, although admittedly across a much larger area (Miiller 2015a:
Fig. 17.9). Bronze Age populations document a genetic continuity from the 3rd
millennium; probably some migrations involved population expansions and colo-
nization. Although genetic changes from the Mediterranean are yet to be determined,
new evidence from strontium and isotopic analyses show that in the 2nd Millennium
individuals, both males and females travelled regularly over long distances (Frei
etal. 2015,2017a, b). Increased individual mobility is probably connected to various
factors (such as chiefly exploratory travels, marriage alliances, free-agent warriors,
and slaving), but certainly all connected ultimately to the expanding, well-organized
commodity trade in copper and tin for bronze weapons, luxury and utilitarian
objects. The metal trade and the associated commodity flows helped establish broad
trans-regional networks across Europe. For the first time, the societies of Europe
and even into the steppes became bound into expanding socio-economic networks.

From Kin-Ordered to Tributary Modes of Production:
Transforming and Linking Local Economies with Expanding
Trading Systems

Starting around 2000 BC, a transformation took place, with tin bronzes becoming
dominant in a wide range of goods and with concomitantly increased volumes of
trade across Europe (Vandkilde 2017). The change was completed by 1600 BC, when
metal trade took another jump in scale and volumes (Vandkilde et al. 2015; Meller and
Risch 2015). As aresult of these changes, the Kin-ordered Modes of Production from
the 3rd millennium BC were often transformed into Tributary Modes of Production,
as emergent leaders and groups were able to control bottlenecks in resource flows.
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Although most subsistence goods and other items like ceramics were obtained locally
and market systems were under-developed, communities often became dependent
on surplus production for trade in order to gain access to metals and increasingly to
textiles. In turn, the demand for surplus labour increasingly required tributary work
and slaves.

At this time, the PMP largely ended across Europe, because increasing popu-
lation densities demanded expanding food production. Subsistence intensification
with investments in buildings for storage and animals created a new landscape of
farmsteads and hamlets. The Germanic Mode of Production became the dominant
MP across northern and middle Europe and along its Atlantic fringe from 2000 BC
onwards. Wealth was based upon land and cattle, stalled for protection and increased
production, and each farm would provide warriors to form retinues for local and often
chiefly agency (Horn and Kristiansen 2018). A characteristic settlement pattern of
permanent farms and fields with individually owned ancestral barrows marking the
landscape emerged extensively over temperate Europe (Artursson 2009; Earle 2002;
Earle and Kristiansen 2010; Kristiansen 2015). Along the coasts of Scandinavia
and western Europe, as the extension of the GMP1 and its Bell Beaker manifes-
tation, a new Maritime Mode of Production formed from 1600 BC onwards (Ling
et al. 2018). This new maritime economy boosted the GMP1 into a more expansive
variety, as intensive landholding economies could finance boat construction and their
crew engaged in international trading and raiding on scales not seen before. It was
the circulation of wealth by chieftains that bound warriors into dynamic regional
chieftaincies and their confederacies.

The CMP1 became dominant in much of Central and Southern Europe, where
Neolithic precedents for settled village life existed. Focused on rich soils, perma-
nent settlements were positioned above good farming lands, often with a reliance on
intensive agricultural investments. These lands must have been corporate property
materialized by densely settled and stable villages and their associated group ceme-
teries. Settlements were often fortified tells or hillforts, which, we argue, materialized
ownership and defense of land (Earle 2002, 2017). A vivid example of the CMP is the
tell settlements and cemeteries in the alluvial soils of Hungary (Jaeger et al. 2018a,
b; Kienlin 2015). Quite similar to earlier Neolithic settlements, these were largely
self-sufficient communities of arranged houses within fortified walls that could form
tell deposits over hundreds of years of continuous occupation (Jaeger 2017). From
around 1700/1800 BC, metal trade and production intensified, in tandem with a
new wool-based economy (Bergerbrandt and Sabatini in press), and societies across
Central Europe entered a CMP2, as represented in the settlement hierarchies of the
Benta Valley (Earle and Kolb 2010). Other dramatic examples of CMP2 at this time
include the irrigation-based hillfort Argaric culture of southern Spain (Gilman 2013)
and the fortified, irrigation-based villages of the Terramare culture of the Po Valley,
in northern Italy (Cardarelli 2015).

On the steppe, the PMP of the 3rd millennium BC gave way to more settled
herding economies (Anthony et al. 2016). With the invention of swift two-wheeled
war chariots the balance of power changed dramatically, and a PMP2 with signifi-
cant stratification formed on the steppes. New power institutions demanded surplus
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production to maintain specialists linked to the breeding and training of horses and
the construction and driving of the new war machine, the chariot. We can locate this
innovation in the Sintashata Culture of the Trans-Urals, a society organized around
regularly laid out fortified settlements, led by a new warrior elite that controlled
copper production in the Urals (Chechushkov and Epimakhov 2018). From around
1800 BC, these groups expanded east and west in a series of conquest migrations
that took them through central Asia into Pakistan and northern India (Allentoft et al.
2015; Damgérd et al. 2018). In the west, they reached Mycenae, and to the south the
invention changed the character of warfare in Near Eastern city-states.

With the formation of fully developed BA Tributary Modes of Production, the soci-
eties of western Eurasia entered into commercial and political relations with states
and city-states in the eastern Mediterranean, Anatolia, and the Near East (Kristiansen
and Larsson 2005). We now describe these dramatically expanded trade networks
that boosted local economies and vice versa.

The Growth of Trans-Regional Metal Trade in the 2nd
Millennium BC

We believe that the circulation of metals, especially copper and tin to produce bronze,
was the primary driver of the expanding political economies of Bronze Age Europe.
Although metallurgy and related trade expanded from 2500 BC onward with Bell
Beaker networks, a full-blown bronze economy emerged in south and central Europe
only after 2000 BC, extending into the steppe as well. The demand for tin-bronze
objects required a supply of copper and tin, two metals smelted from ores that typi-
cally derived from different regions, often quite distant from each other. Captured by
Vandkilde with the term ‘bronzization’ (Vandkilde 2017), the 2000 BC turning point
reflects the integration of Europe into a larger world system, which unfolded and
expanded to encompass all European regions after 1700/1600 BC (Vandkilde 2014).
Copper became widely distributed throughout Europe from a few major mining
areas (O’Brien 2015; Melheim et al. 2018; Radivojevic et al. 2018). The magni-
tude of the Bronze Age metal trade was quite extraordinary, according to the rates
of consumption, especially knowing that most regions imported metals from long
distances. This in turn led to the rapid development of new institutions, such as
warrior retinues linked to powerful chiefs and, in the steppe, to the invention of the
two-wheeled war chariots. New institutions like these demand innovative forms of
economic support, often some measure of control over laborers, whose surplus could
be extracted as tribute.'? A good example is the regional fortified metal production
centre of Bruszsewo near Poznan, which controlled both supra-regional metal- and

10 An increasing number of local and regional in depth studies testify to these European wide
transformations. Selectively we refer for Northern Europe to Vandkilde (2017), Bech et al. (2018),
Yates (2007); for the steppe to Anthony et al. (2016), Krause and Koryakova (2013 and 2014), and
for tell societies of east-central Europe to Jaeger et al. (2018a, b).
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amber trade, and the nearby hamlets. The wealth was displayed in the burial mounds
of the nearby Leki Male (Miiller and Kneisel 2010; Czebreszuk et al. 2015). This
transformation was not uniform, however, as some regions, peripheral to the Bronze
Age trading networks, retained a CMP1 way of life (Kienlin 2017).

How and why did the new trading economy come to dominate European soci-
eties? Metal provided new weapons, personal adornments, and working tools that
were broadly advantageous. Once appropriated to provide for many social, ritual,
and economic demands, regular supplies of metal became indispensable to social
and economic reproduction. The flows of metal were not unlike the modern depen-
dency on oil that transformed international relations so fundamentally. In Denmark
alone, the annual demand for copper to replace loss and reduction through use-wear
and sharpening of axes, sickles, and weapons amounted to 1-2 tons (Radivojevic et al.
2018). Scaling this up to all of Europe, the production and circulation of copper must
have been hundreds of tons per year. By now, every farmstead, village, warrior, and
chief were depending on regular deliveries (Marciniak and Greenfield 2013: Table 1
and Fig. 11). We can imagine that long-distance political confederacies were formed
to secure trade routes by providing protection and provisions during travels, and
that they were likely based on old Indo-European institutions of guest-friendship
(Kristiansen and Larsson 2005: 236ff.). A continuation and institutionalization of
exogamy probably structured the support for these political confederacies of long-
distance alliances and trade, as evidenced in Fig. 3, as millennia-old traditions. The
institutional character of trade routes was also highly dependent on population densi-
ties and social stratification (Miiller, 2015a, b). The establishment of such integrated,
high volume trade across Europe was further facilitated by lowered transport costs
using more advanced maritime technologies, which included large (11 m) seagoing
plank-build boats that could carry cargoes up to 6700 kilos, as did the famous
Hjortspring boat from Denmark (Kaul 2003; Vinner 2003).

Highly desirable foreign metals were the product of regionally specialized
economies. Each region’s population had to be involved in some critical step in metal
commodity chains or produce alternative highly valued exports for trade that provided
an inter-regional comparative advantage (i.e. lower costs in procurement and produc-
tion) (Rowlands and Ling 2013). These could include the mining and refining of
copper, tin, silver, or gold ores, different stages of textile production, the collection
and manufacture of amber, of glass and other items of personal adornment, and the
production/extraction of salt and other commodities (Ling et al. 2017: Fig. 9.1; Kris-
tiansen and Suchowska-Ducke 2015). Each regional specialization pattern, geared
internally by the acquisition of metal, transformed local labour processes. Thus,
the broadly new metal economy transformed the regions of Europe in quite different
ways depending on local opportunities. Some examples are well known, while others
are just becoming recognized.

Denmark’s amber provides broadly known examples of export production. In the
Thy, for example, households near the coast became engaged routinely in raw amber
collection, sorting, and storage, for export purposes (Earle 2018). A new industry
of salt extraction was established in Hallstatt and the Carpathians with large-scale
mining and related activities, probably including children for such jobs as lighting
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A Yamnaya territory

Yamnaya migrants

Fig. 3 Model of the Yamnaya and Corded Ware expansion strategy (after Kristiansen et al. 2017:
Fig. 1)

the large galleries (Harding 2013; Kern et al. 2009). The increased trans-regional
availability of salt then expanded its uses and enhanced demand, for example, to
produce salt meat, so useful to support trading and military campaigns.

Beyond specialization in metal mining and crafting, perhaps the most dramatic
economic change was the emergence of a trans-regional textile industry, which began
during the 3rd Millennium in western Asia and expanded into southern and central
Europe in the 2nd Millennium (Sabatini and Bergerbrant 2019). During the Middle
Bronze Age, in the Po Valley of northern Italy, for example, a village specialized
in spinning as has recently been documented by an extraordinary concentration of
spindle whorls (Sabatini et al. 2018); spinning specialization here must then have
been linked closely to specialized sheep herding to produce the required volume of
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wool. Thanks to its specialization, the village gained access to metal and could further
specialize in the metal production and trade, allowing the subsequent emergence of
regional political hierarchies. At the same time, along the Danube in Hungary, sheep
production shifted from generalized culling practices towards one geared to wool
production (Vretemark 2010). Here, too, a regional settlement hierarchy emerged
that suggests a chiefdom-like political structure characteristic of the CMP2.

By the Middle Bronze Age and into the beginning of the Iron Age, following
lowered costs in production and transport and increased population densities, the new
export industry of southern and central Europe appears to have provided northern
Europe with woollen garments (Sabatini and Bergerbrant 2019). Several thousand
woollen textiles, in the form of large 2 x 3 m pieces of cloth, were then exported north.
We estimate that 1500 to 5000 textile pieces reached Denmark alone (Bergerbrant
2019; Kristiansen and Sgrensen 2019). In south Scandinavia, these large pieces were
cut up to create male and female garments. At this time in Denmark 80% of woollen
textiles were imported, and only 20% were locally made (Frei et al. 2017a). After 500
BC, however, new breeds of sheep with full fleece made it possible for villages and
individual households to produce their own woollen textiles, thus leading to a decline
in textile trade. Many regions of Europe participated in different ways in the emerging
wool economy providing textiles, which were historically one of the mainstays of
World Systems. All in all, the development of regional specializations both met
existing demands and created new demands as unexpected efficiencies and uses
became evident, so that progressively integrated economies of special commodities
emerged.

Competing Tributary Modes of Production and the Bronze Age
World System

After 1700/1600 BC, a privileged class of consumers from expanding palaces and
city-states of the eastern Mediterranean boosted the demand for high-value goods,
such as amber from the northland, tin from Cornwall, and probably other special-
ties like slaves acquired by northern raiders and horses from Carpathian breeders.
As a result of these inter-regional flows, we observe cyclical swings in trade routes
linking transport technologies and the political strategies to concentrate and circulate
wealth. Between 1900-1600/1500 BC, central and south-eastern Europe flourished
with regional polities financed strategically with CMP2 that secured ownership over
trade routes and key exports (Vandkilde 2014). As rapidly as they formed to domi-
nate trade, their dominance collapsed. A newly dominant trade route took over that
linked Denmark and south Scandinavia more directly into the trade networks that
connected the Mediterranean to the amber trade, perhaps also moving slaves (Kris-
tiansen and Suchowska-Ducke 2015). The Maritime Mode of Production was formed
to link formally independent communities into more integrated political economies,
by which highly productive chiefly farms could finance trading-raiding ventures that
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passed wealth through the hands of chiefs for the building of extensive networks of
warriors (Ling et al. 2018). After 1300 BC, the Carpathian ECMP recovered, forming
huge fortified proto-urban settlements, while the Atlantic sea trade connected Iberia,
British Isles, and Denmark and stoked the continuing MMP.

What were the main drivers and constraints of the Tributary Mode of Production?
The primary driver behind the formation of Tributary Modes of Production during the
2nd millennium was the potential for control of warriors and producers through the
centralized circulation of the metal required for new professional weapons (swords,
lances) that armed semi-professional warrior bands and retinues. These, in turn,
helped to protect trade and to control local export producers. The ideological driver,
especially of the GMP2 and MMP, was a prestige good system of wealth finance,
which allowed chiefs to tie warriors and clients to them and thus expand alliances and
incoming tribute. But this would not have been possible without the surplus gener-
ated from trade/plunder from faraway places through warrior force (Horn 2016),
and the subsequent local expansion of property rights of the more successful chiefs.
Throughout Europe, this competitive tributary, trade/raid-based MP resulted in settle-
ment hierarchies between farms and villages (Sgrensen 2010), and by the Late Bronze
Age it led to the formation of regional centres corresponding to large and rich chief
settlements, exploiting the produce of farmers reduced to commoners and slaves
(Holst et al. 2013).

Warriors, however, were disruptive in centralized power systems (Earle 1997).
Only control over the circulation of metal weapons appears to have been the way
to effectively bind them to their chieftains. The rise of semi-autonomous warrior
aristocracies, who could be hired by the highest bidder,'" could tip local and regional
power balances and lead to rapidly changing trade routes and opportunities for wealth
accumulation. Conquest migrations, such as documented by the Tollense battle in
1250BC, sought to colonize and control fertile lands as at Mecklenburg and major
trade routes like the Oder. When considering the scale of warfare documented at
Tollense, conflict, conquest, and colonization could take place at regional scale
to assert ownership over key land and trade routes, from which tributes could be
extracted. The Tollense battle happened at a time when trade between Jutland and
south Germany had collapsed after 150-200 flourishing years and had to be force-
fully replaced by another trade route from the Carpathians to south Scandinavia
(Kristiansen and Suchowska-Ducke 2015). At the same time, an expanded maritime
trade towards the Iberian Peninsula appears to have compensated for the temporary
collapse of the Weser trade route to South Germany.

The only stability in such systems was constant change as competing forces,
emphasizing alternative TMP, sought to direct flows of metals to their advantage.
Competition over the metal trade and the resulting opportunities of circulation were
inherent to reproduction of the system; they did not lead to systemic collapse, but

I There is increasing evidence from strontium isotopic analyses that many warriors of retinues
and larger armies had diverse, non-local origins (Wahl and Price 2013; Price et al. 2017). Similar
patterns are known from Viking Age warrior cemeteries (Price et al. 2011). This is a characteristic
pattern of retinues formed by mercenaries.
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rather to continuing shifts in regional centres of wealth. These shifts were often
between different MP, the GMP2 and CMP2 of east-central Europe, dominated by
the CMP2, and middle and north-western Europe dominated by the MMP and GMP2
dynamics, which persisted independently of the observed shifts in ascendancy to the
south. The historical trajectories of Europe and the eastern Mediterranean became
increasingly intertwined.'?

Towards the end of the Bronze Age, the transformative potential of 2nd millennium
MP unfolded, ultimately separating the historical trajectories of temperate Europe
and the Mediterranean (Kristiansen 1998). In temperate Europe, the metal trade
ceased to be critical because of the replacement of bronze, which required large-scale
trade, with iron, which was locally available. The Maritime Mode of Production
and its control over metal circulation ended, to be replaced by hillfort societies
across much of Europe and fortified villages in Scandinavia. These settlement forms
were characteristic of CMP1. Eventually, in the world of hillforts large urban-like
settlements formed. The oppida (Fernandez-Go6tz 2014) were likely loci for new
markets and full-time specialists including merchants.

In the Mediterranean, in the twelfth century BC, the so-called ‘Sea Peoples,’
apparently originating from northern Italy and other places, flooded the Mediter-
ranean Sea region to prey on and ultimately disrupt trade, causing the collapse of the
Late Bronze Age states of the Mycenaeans and the Hittites (Fischer and Biirge 2017;
Kristiansen 2016: Fig. 10.5 and 10.7). Perhaps the loss in control over metal circu-
lation and warrior weapons created a dynamic, highly decentralized piratic network
of warriors that could prey on established trade, on which the late BA civilizations
had been based. Then, during the 1st Millennium BC, throughout the Mediterranean,
the Phoenicians (Monroe 2018), then the Greeks, and eventually the Romans, via
colonizing, created a new trans-regional economic integration, suppressed warrior
raiders (pirates), and established supportive administrative and mercantile structures
for trade to support a new social order. The global interdependency that ceased with
changes in metal and textile technologies made northern Europe into a periphery, but
one linked economically by increasing trade relations to support resource demands
of Mediterranean empires. The north—south divergence was finally established and
consolidated with the gradual formation of the Roman empire towards the end of the
millennium that established a continuingly strong core-periphery relationship until
the collapse of the Roman empire in the 6th Century AD (Brun 1994).

12 We suggest that similar dynamics between competing MP characterized larger regions of western
Eurasia, perhaps most clearly demonstrated in the Caucasus (Smith 2015). But also in the steppe
do we see an increasing settleling down of the pastoral groups after 2000 BC (Anthony et al. 2016).
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Concluding Discussion

Formation and Dissolution of Modes of Production:
Expansion and Constraints

Migrating societies tend to support forces of social equality, in part due to the
inherent conditions of risks and collaboration needed to overcome these conditions
and the lack of circumscription (Kristinsson 2010). A rule of patrilineal residence and
exogamy helped to secure male dominance over property, first in animals and then in
farmsteads created by improvement or seizure. As described well in Indo-European
sources (Falk 1986), and archaeologically documented (Anthony and Brown 2017),
male primogeniture would lead to an institution of training young teenage males as
warriors responsible for themselves. Since the pastoral system inherently produced
demographic surpluses of young warriors, they had to move out or become depen-
dent labourers at home. Seeking to establish their status, these warriors were the
first agents of expansion (Sergent 2003). As operated in many pastoral societies, the
young warriors would have been responsible for the defence of their group, but their
personal ties based on kin-relationships and friendship would have created the ideal
collaborative bonds to seize new opportunities. Sahlins (1961) based on his analysis
of Nuer and Tiv ethnographies from Africa called this an organization of predatory
expansion. This model is presented in Fig. 3.

Constraints can also act as drivers, depending on outcomes. Demographic and
ecological restrictions undoubtedly existed in the PMP. Ecological borders of the
steppe became limits to Yamnaya expansion to the west. To the east, they were
constrained by well-organized horse herders and hunters of the Botai Culture. Turning
constraints into drivers for expansion, however, the Corded Ware people adapted their
pastoral economy to forested Europe, and they did so by choosing to occupy first
the lighter soils where forests were easily transformed by burning into steppe-like
grasslands. Demographic constraints on Corded Ware populations were linked to
the carrying capacity of their animals that varied with climate and precipitation. The
early 3rd millennium was in this respect good for pastoral practices, but the onset
of a dry, warm period around 2300 BC affected productivity and gradually favoured
more stable agricultural activities.

In areas of heavier and more fertile soils, Neolithic populations still persisted with
settled village life, structured by the CMP1. In less fertile soils occupied by pastoral-
ists, however, the transition to the GMP1 was driven by a continuing growth dynamic,
but with definite limits to expansion. While retaining a strong herding component,
groups adopted cereal farming, starting an economic transformation that included
settlements of scattered farms and the continuous search for new opportunities for
colonization. Interacting with Iberian Bell Beaker groups, which had new metal
technologies and perhaps maritime boats, Bell Beaker people, who were genetically
Corded Ware populations, were able to rapidly recolonize northern and western
Europe with a new farming-trading-export economic mix. This Bell Beaker complex
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continued to expand towards the British Isles through a broad network of commu-
nities that developed specialized products for exchange and/or means of transport.
Europe became divided: in areas of heavier soils, villages with cemeteries existed
with the CMP and across lighter soils isolated farms and barrows associated with the
GMP and MMP (Harding 2000: Fig. 3.1; Earle and Kristiansen 2010: Fig. 8.8 and
8.9).

The Role of Cultural, Linguistic, and Ethnic Identities

Fundamentally, common identities appear in burial rituals, often an individual under a
barrow, that express the relations of production that gave individual rights to property.
Strict rules of how to position males and females and how to accompany them
with particular packages of goods probably reflect shared institutions of ownership
transferred at death.

Across broad areas of Eurasia, correspondences existed between migratory expan-
sions and colonisations of the Yamnaya, Corded Ware, and Bell Beaker groups. Struc-
tured by an emergent Pastoral to Germanic Mode of Production, these cultural groups
stood in sharp contrast to the Corporate Mode of Production of Neolithic farmers,
who kept, improved, and defended rich soil areas cut out of the forest, and its cultural
localism. Neolithic farms were the target of continuous raids to capture women by
Corded Ware and later Bell Beaker warrior groups. As a result of these tensions
sharp cultural and ethnic borders were sustained, as well documented from ethno-
historical sources (Cameron 2016: chapter 5). The emergent GMP was supported by
warrior sodalities materialized in widespread similarities in male burials (Bourgeois
2017), and perhaps linked to the practice of raising foster sons from distant families
networked by kinship and marriage (Knipper et al. 2017). Martin Furholt (2017) has
proposed that the fluidity of social groups was behind the formation and maintenance
of a homogenous material culture, at least for a few hundred years, which represented
strong spatial mobility despite being settled. Later migrations during the La Tene and
Migration periods documented that migrating groups often shared symbolic elements
fundamental to their identity, while exhibiting local cultural variation (Hedeager
2010).

The symbolic and ritual world, reinforced by language, provided a cultural and
ethnic identity in periods of mobility and social tensions. When confronting hostile
groups, such collective identities were crucial to form alliances in a segmentary
system. Others outside these groups were despised and exterminated; defeat meant
death or slavery. Archaeology documents massacred bodies thrown into pits like
garbage, as at Pémmelte (2300-2000 BC) where 27 individuals, mostly juvenile and
adult males, were thrown into pits around a circular ritual structure (Spatzier 2017).

Language change and continuity has been broadly studied in processes of migra-
tion and political economies (Hornborg 2014). In comparative ethnographic cases
(Lansing et al. 2017), the dominant language is the one spoken by the social groups
into which spouses found residence after marriage. Thus, whether matrilineal or
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patrilineal, the language of the receiving group dominates. That these BA societies
were typically patrilineal with patrilocal residence following marriage and language
adoption, we believe, is in line with the dominance of IE languages across western
Eurasia. We can thus propose that the expansive patrilineal, patrilocal warrior based
on Pastoral Modes of Production supported the global expansion of Indo-European
languages. Should the Neolithic Corporate Mode of Production have been dominant,
we would in all probability have seen a much more diverse linguistic history across
Europe.

During the 2nd millennium BC, the formation of new regional identities, in part
linked to trans-regional networks of trade routes, raiding, and confederation, probably
led to the formation of regional dialects and later languages, such as Germanic, and
Celtic, Italic and Greek. They could well have their roots in the regional identities,
political economies, and networks of mobility and trade formed during the 2nd
millennium BC (Kristiansen 1998: Fig. 26).

Ideology and Modes of Production

The dialectic of ideology and relations of production suggests how culture, language,
and social relations are modelling on core values and life worlds. Ideology and myth
provide a blueprint for social action, e.g. how young warriors must raid cattle and
bring them back as bridewealth payments, core personal wealth, and obligations
to priests and sacrificial gift to gods (Roymans 1999: Fig. 9). Warrior behaviour
unfolded according to social rules that were organized following heavenly rules
expressed in myths, rituals, and martial behaviour (Lincoln 1981). This behavioural
complex was rooted in principles of primogeniture that led to the formation of the
institution of young male training and initiation camps, where they learned the myth-
ical and ritual codex of martial behaviour (Falk 1986). Indoctrination assigns rewards
from the gods when warriors sought to take new territories. Inscribed in myths and
rituals were Indo-European tales of warrior heroes (Miller 2000). The virility of the
warrior hero became a universal language from burial rituals to rock art sceneries
(Horn 2013). But these same warriors could become dangerous and dysfunctional
after battle; their enhanced aggressive personalities would have been difficult to
restrain. Not being able to adjust to normal social life, Bronze Age warriors may
represent the first documentation of post-traumatic stress, encoded in the mytholo-
gies (Woodard 2013). As documented by Woodard, mythic stories of dysfunctional
warriors were shared throughout the Indo-European world from India and Rome to
Celtic Ireland, and so probably originated in a shared past, no later than the 2nd
millennium BC.

We observe a homology between ideology and social organization, where kinship
functioned as relations of production, legitimized by religion. What comes first?
This is an old discussion where Godelier (1977) and Friedman (1975) proposed that,
as part of modes of production in traditional, small-scale societies, religion orga-
nized relations of production and kinship. Rather than seeking arrows of causality,
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they appear to merge in the formation of PMP. Modes entail all of these relations,
including economic appropriation and distribution of surplus wealth and labour
within a larger spatial framework where these mechanisms are unfolding until they
reach their constraints. With the international metal economy also came ‘modern’
weapons, which lead to the formation of a new social institution—the warrior retinue
(Kristiansen 2018). But it also became a prerequisite for securing protection to trade
expeditions, as well as granting tribute from clients in some varieties of the TMP.

The Dialectic of Transformations and Traditions

Our analysis has come to an end, and even if we can point to specific drivers and
constraints in the formation and dissolution of Modes of Production, we note certain
commonalities crosscutting such changes, most clearly rules of patrilineality and
patrilocality, regionally generalized subsistence economies, and the importance of
status in defining objects. These traditions seem to be core of the Indo-European
speaking societies that expanded through migratory movements during the 3rd
millennium BC, and consolidated and expanded their political economies and hier-
archies through the metal trade during the 2nd millennium BC. We note that different
MPs co-existed during both millennia, the CMP1 of Neolithic origin was gradually
incorporated into a new dominant MP of steppe origin, only to reappear in the 2nd
and then 1st millennia BC.

From this, we may deduce that cultural and ethnic/linguistic traditions were indeed
strong, especially if linked to rules of ownership, as they usually would have been.
Cultural and ethnic traditions, we propose, were carried by institutions that defined
basic rules of ownership and political dominance. Every MP, therefore, not only had
dominant relations of production characterizing a political economy, but also domi-
nant ideological relations that defined rules of conduct instrumental in maintaining
the MP, which also included blueprints for warfare and genocide. The different
sources of power represented by economic relations, warrior might, and ideology
were always part of a single whole that we can divide only for analytical purposes
(Earle 1997).

Among the agents of change were technological innovations that changed both the
means and the relations of production. Twice, they paved the way for the formation
of new Modes and the subsequent downfall of previous Modes: firstly, with the
introduction of the traction complex which led to the formation of the Pastoral Mode
of Production around 3000 BC, and secondly, with the introduction of the war chariot
around 2000 BC, in combination with effective, personal weapons as represented by
the bronze sword and spear paving the way for the Tributary Mode of Production. In
both cases, the complexity and materiality of the technologies created new relations
of production, and institutions that allowed for the emergence of a warrior elite and
their control in part by their aristocratic chiefs. New technologies can drive social
transformations, if they are appropriated to form new relations of production, new
supporting ideologies/institutions, and thus a new MP.
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The forces of history discussed here are more dramatic and violent than scholars
have been used to'3; however, it brings prehistory more in line with recent ethno-
graphic and historical evidence, such as the taking of captives and the killing of
the defeated males (Cameron 2016). History happened, not always to ways of our
liking. The expansive forces of the 3rd millennium BC established a new and more
unified economy, and social formations of Modes of Production that facilitated the
integration of western Eurasia into a larger globalized Bronze Age world during the
2nd millennium BC (Kristiansen and Larsson 2005; Vandkilde 2016, 2017), from
which there was no way back.
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