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Summary: Transnational debates, for instance on the finiteness of fossil resources and their harmful effects on the climate,
are often regarded as interdisciplinary challenges in the social and natural sciences. By contrast, in the past two decades,
notably in the 2000s, geography appears to have been forgetful of resources. In this paper it is argued that more attention
needs to be paid to resource studies in human geography. It starts by comparing existing understandings and definitions of
resources in respect of their usefulness as guiding concepts for research. This is followed by an overview of resource-related
debates in various subdisciplines of geography. In (environmental) economic geography, the concept of global production
networks has proved helpful for the discussion of problems connected with resources. An adaptation of this concept is
presented here which can be used to analyse material and energy flows with the aid of social categories (e.g. such as power
relations or governance) and to evaluate them in the light of normative categories (e.g. ecological sustainability or environ-
mental justice).

Zusammenfassung: Transnationale gesellschaftliche Debatten u.a. um die Endlichkeit fossiler Ressourcen und ihre schad-
lichen Klimawirkungen werden vielfach als interdisziplinire Herausforderungen fiir Sozial- und Naturwissenschaften be-
griffen. Demgegeniiber erscheint die Geographie in den beiden vergangenen Dekaden von einer gewissen Ressourcenver-
gessenheit gekennzeichnet gewesen zu sein. Der Beitrag mdchte fiir eine verstirkte Hinwendung zur Ressourcenforschung
vor allem der Humangeographie plidieren. Hierzu werden zunichst vorliegende Ressourcenverstindnisse und -definitionen
im Hinblick auf ihre forschungsleitende Relevanz verglichen. Dem schlief3t sich ein Uberblick iiber die Auseinandersetzung
mit Ressourcenfragen in verschiedenen Teildisziplinen der Geographie an. Fur eine (umweltorientierte) Wirtschaftsgeogra-
phie bietet sich das Konzept der globalen Produktionsnetzwerke fiir eine Auseinandersetzung mit Ressourcenfragen an. In
der hier entwickelten Adaption dient es dazu, Material- und Energieflisse im Riickgriff auf gesellschaftliche Kategorien
(Machtbeziehungen, Governance) zu analysieren und im Hinblick auf normative Kategorien (wie z.B. 6kologische Nach-
haltigkeit, Umweltgerechtigkeit) zu bewerten.

Keywords: Resources, geographies of resources, global production networks, global value chains, post growth, resource
governance

1 Introduction growth approaches (see overviews in D’ALISA et al.

2015; ScHuLz and BaiLey 2014), and the closely as-

The finiteness of oil reserves and post-fossil
energy systems (“peak oil”, decarbonization), the
consequences of international investment in farm-
land and forests (including “land grabbing”), the
long-term protection of mineral resources (such as
precious metal ores, rare earth metals), so-called
“resource wars”, or the increase of sand mining on
beaches all over the world, are all the subject of
current debates which have one thing in common:
they are interested in the way people interact, eco-
nomically or politically, with their physical envi-
ronment, and in negotiations over the importance
of natural resources. These issues are often regard-
ed in the light of the emerging discussion of post-
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sociated critical discussion of green economy pro-
grammes (Bina 2013; KeNis and LiEveNns 2015).
However, in the mainstream of human geogra-
phy it seems that notably over the 2000s resources
as a subject of research have sunk into oblivion, es-
pecially in the German-speaking countries. There
have been very few expert meetings, conferences
or publications, even though it is considered as an
established research field, for instance from the
perspective of man-environment relations (EHLERS
2008). Resource issues have been studied system-
atically only in certain areas of development geog-
raphy (including political ecology), or in environ-
ment-oriented areas of economic geography. Over
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the last years, the issue of energy transition has at-
tracted attention, from economic, political, social
and ecological points of view. But it is justifiable
to ask whether human geography is in danger of
handing over its frequently claimed “environmen-
tal competence” to other disciplines.

This would be regrettable because the interface
between human geography and physical geogra-
phy offers very attractive opportunities for inno-
vative and integrative studies of natural resources
(MULLER-MAHN and WARDENGA 2005). Using the
tools of network analysis, a study of how German-
speaking scholars in geography quote other experts
in the same field has shown that geographers in-
volved in the study of environment and resource
issues are the main “bridge builders” between sub-
disciplines (AUFENVENNE and STEINBRINK 2014). To
borrow the words of Matthew Huber, they can con-
tribute to overcoming dichotomous “hyphenated
thinking” in the study of nature-society relations
(Huser 2010). Cooperative research between the
natural and the social sciences is a central desider-
atum of “sustainability science”, which is becoming
increasingly significant (HEINRICHS and MICHELSEN
2014; Heinrichs et al. 2015; JErRNECK et al. 2010).
In the German-speaking countries, the defenders
of transformative science argue in similar terms
(SCHNEIDEWIND and SINGER-BroDOWSKI 2014).

In the light of current post-growth debates
that are basically devoted to questions of resource
governance, we argue in this paper that in human
geography more conceptual and empirical re-
search is needed on urgent issues relating to the
use of natural resources. The following section
gives an overview of the use of the term resources
in geography and other social, cultural, economic,
natural and applied sciences, with a focus on the
physical and material understanding of the term,
which is what we are interested in. After this, we
will show to what extent four subdiciplines of hu-
man geography are currently working on resource
issues. We then ask to what degree a resource-gov-
ernance perspective in geography could provide
an integrative approach for more systematic stud-
ies of issues relating to social sustainability transi-
tions and their spatial dimensions, and multiscalar
interdependencies. Using the example of global
production networks (GPN), we discuss ways in
which resources can be integrated in a theoretical
and conceptual approach that is well established
in economic geography. The concluding outlook
brings all the arguments together and discusses
special challenges.

2 The variety of notions of resources —
a guide through the thicket

When not only metals, coal reserves or the
landscape, but also knowledge, networks or hu-
man capital are referred to as resources, it secems
that the term resources has a multitude of mean-
ings, not only in different academic disciplines but
also in everyday usage (see for instance MEISSNER
2013: 45). We assume that many geographers active
today — especially the “Haggett generation” that
used Peter Haggett’s seminal textbook “Geography:
a modern synthesis” as an initiation to their disci-
pline — learned to use the term resources mainly to
refer to raw materials, and sometimes to non-mate-
rial kinds of energy (see HAGGETT 1983). However,
in his comprehensive interdisciplinary book which
was first published in 1936, ZiMMERMANN (1950: 06)
already speaks of a “popular misconception” ac-
cording to which there is a “strong tendency, eas-
ily understandable but nonetheless unfortunate,
to identify resources with substances or tangible
things.” Today, it is quite likely that scholars in the
fields of business administration or psychology,
upon hearing the term resources, will immediately
think of human/social resources as personal skills
ot social networks rather than things like iron ore,
phosphates or coffee beans. Geography, as a meet-
ing point for different natural science and social sci-
ence disciplines, is a place where these apparently
completely different meanings of the term resources
come together and this can lead to problems of un-
derstanding, for instance in discussions related to
the planning of research projects.

The apparent vagueness of the term resource is
understandable if we take a look at its etymology.
“Resource” is derived from the Old French verb
ressourdre, which in turn goes back to Latin resurge-
re (rise, rise again, recover) (Kruce 2002; CNRTL
2012). In the Middle Ages and in the modern pe-
riod ressources in everyday usage in French refers to
all possible external or internal means that a pet-
son, a state, or an army, for example, can rely on.
These include financial means in particular, but also
personal character traits; in this usage, not only ma-
chines, but also people are among the resources of
an army; the resources of a language are the means
of expression at its disposal (CNRTL 2012). In the
light of this very general usage, it is understandable
that in different sciences and paradigms, different
understandings of resources have developed, which
in turn have been embedded in different, possibly
incompatible, concepts and theories. The common
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element in all these uses of the term resource is their
reference to the usefulness of whatever it is that is
regarded as a resource. ZIMMERMANN (1950: 7) dis-
tinguishes his understanding of the term resource
from a substantive understanding, which regards
the quality of being a resource as a fixed, static prop-
erty that is inscribed into certain objects. Rather, an
object becomes a resource only when it is regarded
as useful by a society, a collective or, in certain cas-
es, by an individual: “[TThe word resource is an ab-
straction reflecting human appraisal and relating to

a function or operation” (loc. cit.). This usefulness

can be seen in completely different contexts; beyond

the production of economic goods or monetary val-
ues, it can also lie for example in the satisfaction of
acesthetic, therapeutic or spiritual needs (cf. BRIDGE

2009: 1222). In addition to the aspect of usefulness,

there is another property that is commonly associ-

ated with resources, namely their real, or at least po-
tential, availability to individual or collective actors

(see HaGGETT, loc. cit.; BribGE 2009: 1217). Thus,

minerals on a planet in the Andromeda Nebula

(should evidence be found of their existence) would

not constitute a resource for humanity, or at most

only in an intellectual and symbolic sense.

We would like to offer the following definition for
discussion: the term resources should be used to refer
to things, assemblages, ensembles, energies, knowl-
edge, or personal or collective properties which:

1. are regarded as wsefu/ by individual actors or col-
lectives and which help to supply subjective or
collective needs (a subjective or collective and
intersubjective value judgement), and/or

2. increase, ot at least ensure, the capacity fo act of indi-
viduals and collectives (a value judgement which
can also be made by external observers), and

3. are at least potentially available to individual actors
or collectives.

Besides these defining characteristics, many — but

not necessarily all — resources show other, 7on-de-

finining, relevant characteristics which have to be
reflected on in any serious geography of resources:

1. The extraction or utilization of “resources”
involves work. This applies not only to material re-
sources, such as minerals, but also to immaterial re-
sources, such as knowledge; only in a land of milk
and honey would all resources be available with no
effort. The work involved in obtaining resources is
associated with the development of multiple indus-
tries that shape regions and societies, and this nexus
has been an important subject of research within
human geography (economic geography, but also —
for instance — landscape studies).

2. Two further non-defining characteristics of
many kinds of resources are their scarcity and their
[Jiniteness. Scarcity and finiteness in respect of mate-
rial and energy resources are not only a characteris-
tic of the Earth’s natural capital, but also the result
of a specific socialization of resources. Experiences
of scarcity lead to the development of strategies for
protecting resources and to distribution conflicts,
but can also trigger strategies for technical or social
optimization or substitution of resources. Scarcity is
a basic topic in resource economics (see ENDRES and
QUERNER 1993, ZieseMER 2013). Neo-classical con-
cepts regularly talk of the relative scarcity of resources;
here, material and immaterial resources are inter-
changeable in the generation of economic output or
growth. By contrast, ecological economists under-
line the absolute scarcity of natural resources; natural
capital and man-made capital cannot be substituted
for each other (DALY 1980, BAUMGARTNER et al. 2000;
GANDENBERGER 2011).

3. However, although things that are referred
to as resources are considered as useful, they may
in many cases also be problematic, ot detrimental, and
can thus be described as #wo-faced. While the work
of obtaining resources and their scarcity are central
topics in many approaches to the study of resources
in the social sciences and economics, the problemat-
ic aspects of so-called resources are — at least in some
disciplines and approaches — systematically ignored,
as for instance in the resource-based view of the firm
and preparatory studies (see WERNERFELDT 1984,
PENROSE 1966, orig. 1959; LIEFNER and SCHATZL
2012: 123). By contrast, the potentially problematic
or detrimental character of resources is underlined
in research fields such as conflict research or po-
litical ecology, since the extraction, distribution or
utilization of so-called resources may lead to social
conflicts or serious environmental degradation (see
Warts 2004; FLrTNER and KORF 2012; OSSENBRUGGE
2007, Tab. 1). Problems with resources occur in es-
sentially three overlapping areas:

(@) The extraction and distribution of resources can
trigger acute distribution conflicts, which result ulti-
mately from the perceived scarcity of resources.

(b) The extraction and utilization of resources can
have health and environmental impacts from the local
level (i.e. in the region where a raw material is ex-
tracted) to the global level (as in the case of CO,
emissions).

(¢) The extraction, but also the utilization, of re-
sources can have socially dysfunctional consequenc-
es. A classic example today is the use of risk tech-
nologies such as nuclear energy, which can lead
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Tab. 1: Characteristics of resources, related practices, social structures and processes and scientific approaches

Characteristics
of resources

Related practices

and (individual or
collective) strategies

(selection)

Related structures,
processes and
configurations (selection)

Scientific approaches and
disciplines (selection)

Defining
characteristics

Usefulness
Availability

Further relevant
characteristics*

Supply involves
work

Consumption practices

Mining, harvesting

Protection of resources
Resource efficiency

Development of markets

Development of commercial
activities to gain resources
(e.g. extractive industries)

Resource based view of the firm
GIDDENS’ theory of structuration

Applied geology, engineering
sciences

Scarcity strategies Resource economics
Substitution Distribution conflicts
Recycling Human resource management
Upcycling Development of circular

Finiteness Cradle-to-cradle economies Transition studies

Problematic Avoidance Health impacts

material qualities

Substitution (i.e.
decarbonization)

Social or spatial
externalization of
negative effects

Environmental degradation
and environmental conflicts
Potential threat to global
civilization due to climate
change

Development of
international or global forms
of governance for resource-
related problems

Political Ecology
Transition Studies

(Critical) Political Geography and
Political Sciences

Further
problematic
characteristics of
the socialization
of resources

Substitution
Avoidance

Social or spatial
externalization of
negative effects

Social dysfunctionalities (e.g.
resource curse)

Engineering sciences, Transition
studies

Political Ecology, (Critical) Political
Geography and Political Sciences

* Non-defining characteristics do not apply to all kinds of resources.

to extensive social restructuring because of the
associated risks and the curtailing of civil rights
and liberties, as well as opportunities for partic-
ipation. The so-called “resource curse” (INNIS
1930), or the negative effect on societies of hav-
ing an abundance of natural resources, is another
example.
Some approaches, such as the resource based view of the
Jfirnm (WERNEREELDt 1984, PENROSE 1960, orig. 1959)
or GIDDENS’ (1984) Theory of Structuration (with its
distinction of allocative and authorative resources),
have the effect of encouraging a tendency to ignore
the problematic nature, or at least the /wo-facedness, of
things referred to as resources. A one-sided relational
perspective, which sees only the utility of things or

of knowledge, of allocative or authoritative resourc-
es, makes it difficult to consider their problematic as-
pects. Anyone who regards lignite only as a resource,
and not (or not primarily) as a climate problem, is
positing a one-sided, and maybe highly problematic,
abstraction, to borrow the terminlogy of Hegel and
Marx (see BELINA 2008: 517-8). In studies of mate-
rial and energy resources, this criticism (which can
potentially also apply to non-material resources) can
be addresed by not forgetting the things referred to
as resources once they have been put to use, for in-
stance in the manufacture of consumer goods. It is
important to follow and analyse material and energy
flows, and to consider interactions with the natural
and social environment at all stages; this is close to
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the material history approach proposed by RELLER
et al. (2013). As we see it, capturing the two-faced,
ambivalent quality of resources which can be useful
and potentially harmful at the same time, must be a
central concern of any resource geography.

2.1 Recent research on resources in selected
subdisciplines of geography

We have already pointed out that understand-
ings of the term resources and approaches to con-
ducting research on resources vary in different
disciplines. In geography there are currently very
different ideas about how to design resource geog-
raphies (see BRIDGE 2010, MEIssNER 2013). In this
section we present a review of recent reseach on re-
sources in selected subdisciplines of (human) geog-
raphy. For reasons of space this will have to be a
very brief review.”

Social and cultural geography: In the course of the
socialization of human geography and the cultur-
al turn, including the adoption of discursive and
post-structuralist approaches in the 1980s and
1990s (with some delay in the German-speaking
countries), the discussion of material and energy
resources has been neglected in parts of human
geography. Social geography has adopted GIDDENS’
(1984) understanding of resources (see for instance
WERLEN and LippUNER 2011: 701) and laid empha-
sis on the symbolic or cultural meanings of material
things and ensembles. A counter movement was
triggered by the material turn in the social sciences
and humanities, and there has been interest in the
three-dimensionality of things (MILLER 2008). As a
result of approaches such as actor-network theory
(see LaTtour 2010), the societal relationships to na-
ture have been conceived in a new light and these
approaches have been discussed in resource-relat-
ed publications (BrRIDGE 2009; WEBER 2012). The
question of the shaping of resource regimes — for
instance on the basis of solar or fossil energy re-
sources — has regularly been the topic of cultural
research and reflections (see for example SCHMITT
2012: 247-8).

U'The accounts of the different subdisciplines include in-
put provided by panelists Martin Doevenspeck, Georg Glasze,
Britta Klagge and Marit Rosol, as well as by Sybille Bauried!
(audience), during the session entitled “Resource strategies
and resource governance for post-growth society” at the
Deutscher Kongress fiir Geographie in Berlin on 3.10.2015.
The authors would like to thank the above-named colleagues
for their collaboration.

Economic geography: At first glance it would
seem that in economic geography material and en-
ergy resources have played only a marginal role
in the past twenty years. The main debates have
centred around theory and empirical research
in relation to innovative regions and industries,
value chains and production networks (with only
limited reference to resources; see section 3), or
inter-organizational learning and the acquisition
of knowledge. Resources have been conceived of
as immaterial (for instance in the sense of knowl-
edge, financial capital, patents) rather than mate-
rial. They have been regarded as assets and not as
as problems, and have been understood in a re-
lational rather than a substantive sense (BATHELT
and GLUCKLER 2005).

However, today more attention is being paid
to natural resources. In the German-speaking
countries, there is evident interest in energy ge-
ography (see the activities of the “Arbeitskreis
Geographische Energieforschung” - Working
Group on Geographical Energy Research within
the German Geographical Society - and BRUCHER
2009). Environmental economic geography has
also provided new stimuli in this field (BRAUN et
al. 2003). On the international level, there is cur-
rent research in Progress in Human Geography that is
devoted to questions of the sustainability of re-
sources (e.g. BRIDGE 2010, Hosson 2016). Applied
Geography also covers regularly resource issues in
Economic Geography and dedicated, for instance,
a special issue on resource geographies in 2013
(see REID and GATRELL 2013).

Urban geography: Towns are increasingly being re-
garded as central arenas for sustainability transitions
(BULKELEY et al. 2011), especially in respect of energy
and climate issues (e.g. potential for rehabilitation of
existing buildings, transport planning). Moreover,
due to the density and structure of urban popula-
tions, towns are regarded as a good breeding ground
for social, technical and organizational innovations
in the area of alternative resource uses. These in-
clude, for instance, new concepts for the production
and marketing of foodstuffs (urban gardening/farm-
ing, local food cycles) which have grown beyond an
ephemeral status in many big cities in industrialized
countries (MULLER 2012), or the discovery of towns as
“raw materials”, in the sense of recovering, upcycling
and reusing the waste products and materials that oc-
cur in large quantities in towns (urban mining). And
not least there are resource-saving approaches such
as extending the life of products (in repair cafés, for
instance), sharing resources (co-working spaces, fab
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labs, car or bike sharing, exchange systems, etc.), or
new forms of housing (joint building ventures / co-
operatives). For a review of so-called maker commu-
nities, see LANGE (2015).

Political geography, political ecology and social ecology:
The analysis of social, economic and ecological as-
pects of resource conflicts, as well as their role in
international politics, is an established part of the
research agenda of political geography and political
ecology (see for example WatTs 2004, DOEVENSPECK
2012, FrrrNeR and Korr 2012; SCHNECKENER et al.
2014, OsseNBRUGGE 2007). Within political ecology
and, for example, in eco-Marxist approaches, “re-
sources (|like] soil, groundwater, timber, fish) form
the empirical heart of some of the most exciting
theoretically informed research by geographers in
recent years” (BAKKER and BrIDGE 20006: 7) — even
if such studies do not appear under the label of ge-
ography of resources, but claim, for example, to be
general investigations into the relationship between
man and nature (loc. cit.). In the 1990s and 2000s,
political ecology adopted the methods of new insti-
tutional economics (NIE), which permit analysis of
how different interest groups are able to access re-
sources such as land (SCHLAGER and OsTROM 1992;
ScumipT 2013: 21).2 A classic research field of po-
litical ecology is the study of power relationships
between place-based and non-place-based actors
(such as transnational companies or international
organizations) with regard to control over local re-
sources (BrAIkIE 1985), and their different degrees
of exposure to the negative externalities of resource
use (SovEiz 1985). The spatially and socially unequal
distribution of the costs of resource extraction and
use are increasingly referred to as a matter of en-
vironmental justice (WALKER and BULKELEY 2006;
LenTINEN 2009). The question of the relationship
between dualist, dialectical or hybrid conceptions,
or the co-production of societies and nature on dif-
ferent scales, is interpreted variously by different
authors (see MansoN 2008; McCarrny 2005; for an
overview, see NEUMANN 2009: 403; on social ecolo-
gy, see BECKER and JAHN 2000).

Material flow analyses (which are basically com-
patible with the GPN-approach to resources pre-
sented below) and research on the establishment

2 Its over-simplified concept of institutions (see for in-
stance KNEER 2008) has been subject to criticism, for exam-
ple within development geography, and has been increasingly
replaced by more complex concepts (e.g. ETzoLD et al. 2012).
However, they do not make it easier to forecast the effect of
institutions on the way resoutces ate used.

of circular economies are currently being conduct-
ed in interdisciplinary research institutes like the
Wuppertal Institute for Climate, Environment
and Energy (see i.e. SCHUTZ and BrRINGEZU 2008;
Woob et al. 2015; GEIBLER et al. 2016; from the
field of geography see for instance BRIDGE 2008;
ANGEL and Rock 2005).

In view of the different ways the term resourc-
es is used, and the conceptual (non-)anchoring and
empirical operationalization of resources, found-
ing a, or the, new geography of resources would
be difficult, if not completely impossible. Rather,
we argue that resource finiteness and post-growth
debates should play a greater role in contemporary
research in human geography. We are particularly
interested in the basic patterns and mechanisms
of resource governance, and their cross-scale ar-
ticulation. In accordance with our particular in-
terests, a focus will be placed in the rest of this
article on material and energetic resources. This
does not mean that we deny the potential rele-
vance of immaterial resources in other contexts,
or that we condemn other approaches to material
and energy resources.

3 Resource governance and sustainable social
transformation

In what follows we present a conceptual ap-
proach to the geographical study of resource-related
patterns and processes of governance before the
backdrop of an emerging sustainability transition.
This approach does not claim to be completely new,
ex nibilo as it were. Rather, it brings together exist-
ing, in part well-established, approaches, especially
from environmental economic geography (cf. BRAUN
et al. 2003). It is intended as a tool for research on
resources in the social sciences, but also as an aid
for applied sciences that provide political or social
consultation services.

Like many other observers in academia, politics
or industry, we believe that a sustainable transfor-
mation of global society is imperative, and that the
provision of energy and the question of resources
(which is the more important question in the long
term) must be foregrounded (BriDGE 2009; WBGU
2013). Our approach sets out from sober research in
the natural and social sciences, but interprets the re-
sults in the light of the explicitly value-oriented goal
of sustainable social transformation. In this, it is sim-
ilar to other analytical frameworks, such as earth sys-
tems analysis (cf. SCHELLNHUBER and WENZEL 1998:
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VII). By combining perspectives from the natural
and social sciences it opens up opportunities for in-
tegrative research in geography (cf. MULLER-MAHN
and WARDENGA 2005).

The key concept in this approach to resources is
that materials are regarded in conjunction with prac-
tices relating to their (1) extraction, (2) processing,
(3) consumption, and (4) post-consumption treat-
ment, such as dumping or recycling. Steps (1) and (2)
can very well be described in terms of value chains
or production networks using modified versions of
established concepts from economic geography; but
from here the analysis relates not to “products” or
their “values”, but to materials (cf. the “material his-
tory approach” in RELLER and Zgpr 2010). It covers
use or consumption and what happens to materials
after they have been used in a product. In economic
geography, concepts from social sciences relating
to the division of power within the chain, or the
struggle against competing suppliers on the market,
are normally in the foreground of established ap-
proaches to value chains and production networks.
In the approach we are proposing, the variable to
be explained is the way resources are treated during
the whole of their “life”, the whole “material his-
tory”, which can be affected by decisions made by
individual entreprencurs, by consumer preferences,
by statutory regulations, and also by cultural factors
and deeper orientations.

As already suggested, it is possible that estab-
lished concepts from economic geography can pro-
vide a suitable heuristic or empirical framework to
spatialize material histories and follow the trajectory
of resources, as well as to analyse socio-institutional
contexts, influential factors and power mechanisms.
The most promising concepts are global commodity
or value chains, and global production networks.

3.1 Global value chains

Global commodity chains cover the whole pro-
duction process from extraction of the primary
product to delivery of the finished product, and di-
vide this process into separate phases that may be
carried out by different companies in different plac-
es. Building on the global commodity chain (GCC)
approach developed by sociologist Gary Gereffi and
his colleagues (GERrErFFl and KORzENIEWICZ 1994
for a more detailed typology of global value chains
(GVC), see GEREFFI et al. 2005), this concept explic-
itly devotes itself to the power relations and control
mechanisms in industries or product-related chains,

as well as between different regions of the world
(especially North-South relations). These spatial as-
pects are by their nature in the focus of geographical
research. Empirical contributions from economic ge-
ography have not only contributed to new differen-
tiations in the understanding and typology of global
value chains, but have also for the first time included
aspects of environmental governance (Ouma 2010,
BripGE 2008, BRAUN and BErRNZEN 2014, DIETSCHE
2011, Reps and Braun 2012). Although it has been
widely acclaimed and further refined, this approach
has two frequently criticized deficits: a) it is not suit-
able for analysing highly complex network structures
and interrelationships, since it rather applies a linear
understanding of hierarchically structure chains, and
b) it can thematize but not adequately conceptual-
ize institutional contextual conditions in different
regions as it considers chain environments rather at
a global level. The global production networks ap-
proach which was originally developed in economic
geography (by a working group at the University of
Manchester) addresses these deficits.

3.2 Global production networks (GPN)

The GPN approach, which was first presented by
HENDERSON et al. (2002), moves away from the linear
idea of a chain and tries to provide a more realistic
picture of the organizational (and thus also spatial)
complexity of the network structures of global pro-
duction processes. It also pays more attention to the
institutional dimension of production networks, in
which not only entreprencurial and state actors but
also civil society groups (trade unions, environment
and human rights organizations, etc.) and consum-
ers are included as influential factors. In addition
to power aspects, moments of increased value and
added value, as well as influences of territorial or
relational embeddedness, are also central analytical
categories.

Its greater complexity is often seen as the biggest
weakness of the GPN approach, because increasing
the number of analytical categories reduces the de-
gree of sharpness. This criticism is debatable in that
perhaps not analytical sharpness as such is meant, but
problems relating to the incomparably greater amount
of research that is needed, and the difficulty of pre-
senting the findings (BrRAUN and ScHurz 2012, 216).

Last year, the debate at the interface between eco-
nomic geography and political economy on possible
adaptations and extensions of the GPN approach has
received a decisive impetus: in their widely acclaimed
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article in Economic Geography (YEUNG and Cot 2015)

and in their book (Cok and YEuNG 2015), HENRY

WAaI-CHUNG YEUNG and NEIL CoE develop an ambi-

tiuous and dynamic theory of global production net-

works under the name GPN 2.0. They define GPN as
“(...) an organizational arrangement compris-
ing interconnected economic and noneconom-
ic actors coordinated by a global lead firm and
producing goods or services across multiple
geographic locations for worldwide markets.”
(YEUNG and Cok 2015:32)

In particular they claim that non-commercial ac-
tors (customers, civil society, the state) play a much
more important role in control and decision-making
than has hitherto been acknowledged by large parts
of the GVC and GPN debates. The authors also plead
for the inclusion of uncertainties at the interfaces of
GPN as major drivers of the risk-minimizing strate-
gies of companies. They distinguish five kinds of risk
(YEUNG and Cok 2015:41): economic risk (market dy-
namics, exchange rate fluctuations ...), product risk
(quality, safety, branding, efficiency considerations
..), regulatory risk (political situation, public-to-pri-
vate governance, changing standards and norms ...),
labour risk (struggles over working conditions and
employment practices ..., and environmental risk
(natural hazards, human-made disasters ...). These
risks also existed in times of Fordian, vertically inte-
grated mass production, but today their effects with-
in GPN have both a greater geographical reach and a
higher transmission rate (ibid.: 42). The authors con-
ceptualize four possible risk-minimization strategies:
besides intra-firm coordination, inter-firm control,
and inter-firm partnership, they pay particular atten-
tion to extra-firm bargaining. With their bargaining
strategies, both firms and non-commercial actors
pursue three inter-related goals: a) market power, b)
ownership rights, and ¢) social and political legiti-
macy (ibid.: 51). In what follows we will look more
closely at these aspects.

Discussions of environment and resource issues
in the GPN literature have always tended to regard
these issues as negative externalities (including the
consequences of strategic relocation to “pollution
havens” and the resulting “environmental down-
grading” at certain “ends” of the GPN, (MARCONI
2012)). The traditional approach to externalize en-
vironmental costs related to resource extraction and
processing, initially seen as a risk minimization strat-
egy, increasingly turns into an economic risk as en-
vironmental (and social) standards rise globally, or,
maybe more frequently, as ecologically harmful prac-
tices are scandalized by NGOs and the media. The

GVC literature is more explicit in respect of changes
in product design and production processes that
contribute to the “upgrading” of GVC as a result of
pressure by external stakeholders, including custom-
ers (DE MARrcHI et al. 2013 a and 2013b; RuisGaarD
et al. 2010). However, such changes tend to be inter-
preted as a reactive process in which firms recognize
and use the pressure to adapt as an opportunity to
gain pioneer advantages.

If one considers global production networks not
only as a heuristic concept for studying global pro-
duction and value-added processes, but primarily as
an organizational pattern and mode of governance
that dominates in many industries (approx. 80% of
international trade is generated by multinational
companies and their GPN, YEUNG and Cor 2015:
30), this opens up an interesting change of perspec-
tive in respect of resource governance. The follow-
ing approaches can help to explain what proactive
potentials GPN could valorize in connection with
questions of resource finiteness and improved re-
source governance. We adopt an explicitly normative
position and deliberately reverse discussed logics and
causal relations to illustrate our argument:

1. Global hegemonies in GPN: Many authors at-
test to obvious power asymmetries within interna-
tional network structures and speak of the global in-
fluence of particular (industrial) countries and lead-
ing multinational corporations: “(h)egemonic pow-
ers have the capacity to produce highly differentiated
resource geographies” (BRIDGE 2009, 1231). This can
be seen not only in the disproportional use of nat-
ural resources from countries in the Global South
and the peripheries of the Global North since the
beginning of industrialization, but also in the cur-
rent search for, and long-term securing of, resources
(land, ores ...) through transcontinental agreements
(including “land grabbing”). Conversely, with the
systemic understanding of GPN it would be possi-
ble to explain how powerful GPN actors are able to
establish more sustainable standards in resoutce use,
independently of whether their motives are intrinsic
or extrinsic (due to exogenous social pressure).

2. Interface between regions and firms: The
(controversially) discussed “strategic coupling” of
the interests of GPN companies and the regions
where they are located (e.g. investor-friendly so-
cial and environment policies) and their mutual
path dependencies (MacKinNoON 2012) also im-
plies that changing social conditions in a GPN
region will affect firms and their institutional en-
vironment on a global scale. For example, ethical-
ly or ecologically motivated changes in consumer
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behaviour in high-volume sales markets or target
groups can be just as influential as national norms
and regulations (like the EU product standards
for electrical equipment which are perceived as a
“green wall” in Asian export countries).

3. The relationship between GPN actors and
end consumers, whose lifestyles can have an
important influence on sales patterns and thus
on product development and investment deci-
sions:“In addition to economic factors such as
price and quality, consumers are now better in-
formed and take into account other noneconomic
considerations such as ethical and social respon-
sibility and environmental impact in their con-
sumption decisions.” (YEUNG and Cok 2015:38).
The increasing role of “fair trade” and similar la-
bels, and the related adaptation pressure on local
producers, buyers, and the retailing sector may
impact the entire production network.

4. External regulations/governance structures
and GPN: The conceptual literature on GPN re-
fers explecitely to external political regulations
or governance forms — both at a national and an
international/global level — shaping and influenc-
ing GPN (HENDERSON et al. 2002). Standards of
WTO, international conventions, regulations of
tree trade zones or the EU shape the exchange of
materials and (semi-finished) goods within GPN
and the governance structures of GPN them-
selves, and they have also a potential influence on
material resource flows. According to well estab-
lished critique, environmental aspects are not ad-
equately considered for instance within the WTO
regulations (see BRAND 2005). Despite their ob-
vious influence, it has to be questioned whether
international regulation has an adequate (i.e. sus-
tainability oriented) impact on resource uses and
material flows within GPN.

Through the interconnectedness of corporate
strategies, government regulations and socio-cul-
tural factors with functional and material aspects of
global production networks, the GPN approach pro-
vides a very interesting analytical framework for the
study of resource governance. Especially the level of
“strategic coupling” between elements or dynamics
of GPN and regional development pathways offers
a promising perspective for further conceptualiz-
ing the link between business decisions, physical
resource flows and the socio-institutional environ-
ment. It also allows to grasp both notions of embed-
dedness discussed in economic geography: While
the relational embeddedness is recognized as a core
principle structuring the GPN’s internal governance

patterns, territorial emebeddedness seems to be un-
derconceptualized on only weakly covered by the no-
tion of regional coupling.

Fig. 1 is an expansion of usual flow diagrams
showing the processes involved in GPN. In contrast
to common GVC and GPN approaches, we extend
the focus also on the usage and the post-usage phase
of goods (dumping, deposition, recycling, ...), as
many of the problematic aspects of materials become
crucial at that moment.

This is achieved, firstly, through the identifica-
tion of physico-technical categories. Terms and indicators
referring to the extraction, transformation and use
of resources represent the variables to be explained,
and are fundamental to the description of the energy
and material aspects of resource-related processes,
such as the efficiency of a specific use of resources.
The socio-economic and socio-cultural analysis and
normative assessment, for instance of the sustain-
ability of resource strategies, are based on the results
in these categories. Questions relating for instance
to the (harmful) biological effects or effects on eco-
systems of the resources themselves, but also of their
extraction, processing and disposal processes, are
included here.

Secondly, social, economic and cultural categories are
introduced. The corresponding terms and indicators
relate, for instance, to the practices and strategies
of actors, the allocation of power and profits with-
in production networks, their institutional structure
and their governance, for example by external regu-
latory interventions. On a second level, they relate to
the effective models, the underlying discourses and
thus specific cultural embeddings of production and
resource strategies, consumer preferences and spe-
cific political attempts to exercise influence. These
categories must also be able to map transformations
in production, consumption and post-use patterns,
due for instance to new technological or economic
developments.

Thirdly, specific space-related categories refer to the
spatial embedment of physico-technical and social
processes, and the generally unequal spatial conse-
quences of resource flows and resource strategies.
They can be linked to normative questions, such as
inter-regional equity.

Fourthly , and finally, normative categories, terms and
corresponding indicators from the natural and social sciences
take up questions of the sustainability of resource
use and the justice of resource flows (with reference
for instance to the allocation of profits within pro-
duction networks, or unequal ecological burdens in
different regions). These categories can be linked to
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(competing) overall concepts, different sociocultural and sociospatial embeddings
socio-cultural, political
and socio-economic
regulatory embeddings, policies, influence of external governance structures categories
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| practices, strategies, power relations, allocation of profits, internal governance structure |
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extraction, (prelimi ) distributi d .
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I l l localization / specific spatial consequencesl_ l_

(social, spatial, environmental) justice / sustainability

physico-spatial
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Fig. 1: General framework for the analysis of resource-based production networks, for use in human geography. Designed by
the authors on the basis of RELLER and ZEpF (2010); BrauN and ScHurz (2012, 215), BRUcHER (2009, 26) and Scuyrrt (2012, 251); the
linear representation of material and energy flows is a deliberate simplification for the purpose of better visualization, and does not do

justice to the real complexities of GPN.

discussions on “environmental” and “social” justice.
Such normative terms are increasingly being tak-
en up by social and economic actors, as seen in the
much-discussed case of the “Fairphone” (see for ex-
ample McEACHRAN 2013).

4 Geographies of resources and the post-
growth debate

The GPN heuristic presented here, and
adapted to suit the study of resouces, makes it
possible to understand how resource flows are
changed (in the best case optimized) in existing
production networks, and what the driving forc-
es are behind these changes, such as decisions
made by key actors or external regulatory inter-
ventions. However, a comprehensive sustainabil-
ity transition will need more than simple optimi-
zation strategies within existing production net-
works; there will have to be more fundamental
changes, including the possibility of substitution
in the case of many products or services. The
German Advisory Council for Global Change,
for example, propagates in its 2011 “flagship
report”, that a Great Transformation would en-
compass “profound changes to infrastructures,
production processes, regulation systems and

lifestyles, and extends to a new kind of interac-
tion between politics, society, science and the
economy” (WBGU 2011:1). The council pleads
for no less than “a new global social contract for
a low-carbon and sustainable global economic
system” (ibid.).

For this reason the external or environmen-
tal dimension of GPN is especially important.
We are interested not only in how social and
cultural processes of change, and related shifts
in respect of consumer preferences, values and
regulatory instruments, can influence resource
governance within GPN, but also how a shift in
values within firms can lead to new GPN struc-
tures and patterns of governance.

Good examples are the clothing industry
and the agri-food industry, two sectors which
have become more and more globalized over the
past few decades, and which have received much
public attention and criticism. In the case of the
clothing industry, precarious or even scandalous
working conditions in low-wage countries in the
Global South have been condemned, and this
has led to changes in the biggest firms involved
(voluntary commitments, fair trade labels, CSR
initiatives, etc.) (RoBERTS 2003). In the agri-food
sector, discussion is focused mainly on ecological
aspects and problems connected with geographi-
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cal origin (such as transport-related energy costs),
but social aspects (including the current effects
of the falling milk prices in the EU) also play a
role and contribute to the debate, for instance in
respect of the re-regionalization of value chains
(BErRNZEN 2014). Both problem areas of climate
change, with the need for a global decorboniza-
tion, and the finiteness of raw materials might
only be effectively managed by relatively strong
global governance mechanisms which necessari-
ly transform or reconstruct, in the long run, all
(global) production networks.

Atthe heart of every debate on post growth or
degrowth are issues relating to resources (finite-
ness, fair allocation, protection, management ...).
Conversely, resource studies in (economic) geog-
raphy must inevitably take into account prevalent
models and development mottos and their alter-
natives, independently of whether the current
post-growth approaches — which are to some
extent ideological — are accepted or not. If de-
growth or post growth is understood, following
Latouche (2010) or Jackson (2009), as an explicit
renunciation of material growth paradigms and
thus as a fundamental change in business prin-
ciples (social responsibility, social business) and
individual values (sufficiency; for an overview,
see SCHNEIDEWIND and ZAHRNT 2014), the result-
ing changes within GPN can only be considered
from a decidedly co-evolutionary perspective. In
other words, analytical concepts and methods
must be able to explain the interplay between
social transformation processes and reconfigu-
rations in the organization of production.

Spatial differentiations in the analysis are
crucial and have to take into account both the
diversity of social contextual conditions and par-
ticular regional environments. It appears to be
helpful to consider systematically all four ana-
lytical categories shown in Fig. 1. Existing ap-
proaches in economic geography which adopt
a co-evolutionary perspective (e.g. evolutionary
economic geography, transition studies) provide
valuable contributions to an understanding of
the contextual conditions that affect basic in-
novation processes (disruptive changes), but are
not designed to cope with the complexity of the
interdependencies described above. Firstly, they
are based on a narrow understanding of innova-
tion, and focus almost exclusively on technolog-
ical change (COENEN et al. 2015). Secondly, most
empirical studies are sectorally oriented in the
sense that they are devoted to particular indus-

tries (such as the wind turbine industry) or policy
areas (such as energy policy). And thirdly, even
when explicitly based on a relational understand-
ing of space, the analysis is usually restricted to
the national or regional context, while global
and cross-scale interdependencies are neglected
(AFFOLDERBACH and ScHuLz 2016). Social diver-
sity and heterogeneous contextual conditions on
a global scale must be grasped as being subject
to dynamic change, which is an additional chal-
lenge for research on resources.

5 Synthesis and outlook

In this paper we have tried to do justice to past
research on resources in human geography, but also
to point out important deficits. At the same time —
starting from a systematic categorization of different
meanings of the term resources — we have shown
where there are obvious potentials for a more inten-
sive study of resources in geography. This seems to
be all the more important as current debates on cli-
mate change and resource finiteness show the polit-
ical and social urgency of such research. Some sub-
stantial studies (especially on resource-related con-
flicts in countries of the Global South, see DITTRICH
2015) have been published in different subdisciplines
of geography. However, they nearly always regard re-
source issues as regional problems with global causes
(such as resource policies in countries of the Global
North that are hostile to the environment and to
human rights). Even if they do succeed in identify-
ing some important interrelationships und impact
chains, a more holistic approach to international re-
source governance is required. It must be designed
with cross-sector and cross-scale factors in mind and
must be capable of mapping the economic, political
and social dimensions of resource-related problems.

Using the example of GPN, we have shown that
such an analytical and conceptual (and thus also
methodological) approach is extremely complex,
not least because the different groups of actors in-
volved are interdependent in many different ways.
It is therefore of especial importance to ask which
impulses for fundamental changes in the production
system go out from which groups (see above), and
which reactions and adaptations they trigger in other
groups, or in other regions of the world. The GPN
heuristic on coping with uncertainties provides a set
of conceptual instruments not only for identifying
processes of change, but also for examining their
causes and their effects more systematically.
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From an analytical perspective, the extended GPN
concept with its strategic couplings and its multisca-
lar understanding of contexts shows some similarities
with perspectives applied in the so called Transition
Studies (or Social Studies of Technology). The proba-
bly most prominent concept from this school, the mul-
ti-level perspective/MLP (GEELS 2002), conceptualizes
the co-evolution of societal and technical change as an
interplay between an overarching (exogenous) socio-
technical landscape, patchworks of established (and
dominant) socio-technical regimes as well as so-called
niches where radical innovations can develop and po-
tentially lead to adjustments in the dominant regimes.
The latter may then influence the socio-technical land-
scape. At the same time, the socio-technical landscape
(e.g. through fundamental shifts of global climate or

energy policies) can trigger niche innovations and
changes at the regime level. As such, transitions do not
only result from path breaking innovations at the niche
level (bottom-up), but are at least influenced by chang-
es of the general socio-technical environment, open-
ing windows of opportunities via regulation, research
policies, tax systems etc. (top-down). This compelling
MLP heuristic, initially focussing on the explanation
of radical technological change in given industries and
(mostly) national economies, is increasingly applied to
other contexts and scales, e.g. the field of urban en-
ergy policies (ROHRACHER and SpitH 2014). A series
of scholars seek to better conceptualize the spatial
articulations of transitions towards sustainability (see
overviews in COENEN et al. 2012, HANSEN and COENEN
2015, MurpHY 2015).

Tab. 2.: Possible cortesponding elements of GVC/GPN approaches and transition studies/social studies of technology for

the study of resource-related production regimes

Vocabulary
Vocabulary used in  Vocabulary used used in
. . . Vocabulary
the GPN approach in Transition Transition .
. . . . used to describe
as analytical Studies to describe Studies to . Role of resources
. - . exogenous risks
categoties/ factors stabilizing  describe
. . . . for GPN
dimensions regimes regime
transition
Explicitly addressed
Network/chain (with . . . in material aspects
. / ( Sociotechnical Technological . . P
material flows and . . Product risk of chains, regimes
. regime niche .
resources as inputs) and technological
choices
. Implicitly addressed
Technological phcitly ac .
. . (e.g. in relation with
Structure/ Infrastructure substitution Product risk . L
. . material substitution
production network  Technology (de-/re-) Labour risk
. and resource
alignment

intensity)

Value

Power, Governance

Embeddedness

Techno-scientific
knowledge
Markets

Regime
Sectoral policy
Strategic games
Co-ordination

Industrial networks
User Practices
Cultural and
symbolic meaning
Sociotechnical
landscape

Pressure from
sociotechnical
landscape

Pressure from
sociotechnical
landscape
New visions
(within niches)

Economic risk
Environmental
risk

Regulatory risk
Labour risk

Regulatory risk
Environmental
risk

Explicitly addressed
in relation to
environmental risks

Implicitly addressed
(e.g. landscape
pressure related to
resource issues)

Implicitly addressed
in relation with
stakeholder pressure,
consumer behaviour,
lifestyles etc.
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A link to the GPN approach could be drawn if
one understands the current functioning of a pro-
duction network as an established/predominant re-
gime, embedded into a broader context (landscape).
The latter encompasses both the global business
environment of the respective industry as well as
regional and local contexts (“regional couplings”)
where changes in policies, values, consumer prefer-
ences and stakeholder pressure may impact estab-
lished routines and structures.

Table 2 shows some overlap in the notions of
the respective vocabulary used in the GPN and the
Transition Studies Literature. The factors inducing
changes in the regime (right column) are framed in
a similar manner as the five types of exogeneous
risks illustrated by YEUNG and CoE (2015, see above).
Without necessarily using the concept of nicheness
in its mere technological sense, these factors and ad-
aptation pressures often lack a further operationali-
sation in current GPN research. The MLP heuristic
might provide a complementary heuristic to better
describe and interpret the emergence of a new re-
source governance and its geographies. It might also
allow to make prospective recommendations on the
basis of the results. It only remains to hope that the
topic of resources will continue to stimulate concep-
tual debates on the GPN approach.
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