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ABSTRACT

While sociology often adopts a firm’s capacity per-
spective when looking at innovation, this article
intends to provide a relational perspective on in-
novation stemming from the relational sociology
of Norbert Elias. Taking the example of a German
scrap metal recycling network, understood here as
an eco-innovation, the article strives to conceptual-
ly re-embed innovation in socio-historical contexts.
This re-embedding also includes examining the role
of values during innovation-creating processes,
which is treated with great ambiguity in the eco-
innovation literature. Despite showing that ecologic
values play a minor role in the eco-innovation pro-
cess, the article points to that the eco-innovation is
deeply related to complex historical developments
which comprise scientific knowledge creation.

Keywords: eco-innovation, value, knowledge,
figurational sociology.

RESUMEN

Mientras la sociologia ha analizado habitualmente
la innovacién desde la perspectiva de las capaci-
dades de la empresa, este articulo ofrece una vision
mas relacional sobre la innovacion derivada de la
sociologia relacional de Norbert Elias. Tomando el
ejemplo de una red alemana de reciclaje de basura
electronica y de escoriales de mineria, entendida
aqui como una eco-innovacion, el articulo intenta
re-integrar conceptualmente la innovacion en con-
textos socio-histdricos. Esta re-incorporacion tam-
bién incluye examinar el rol de los valores durante
los procesos de creacion de innovacion, lo cual ha
sido tratado con gran ambigiiedad en la literatura
de eco-innovacion. A pesar de mostrar que los va-
lores ecoldgicos desempefian un papel menor en el
proceso de eco-innovacion, el articulo sefala que
la eco-innovacidn esta profundamente relacionada
con desarrollos histdricos complejos que compren-
den la creacion de conocimiento cientifico.

Palabras clave: eco-innovacion, valor, conoci-
miento, sociologia figuracional.
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INTRODUCTION: ECO-INNOVATION

Eco-innovations aim to replace environmental-
ly harmful services, processes, or products (Kemp
and Pearson, 2007; Reid and Miedzinski, 2008;
Schiederig et al., 2012) and have become an im-
portant issue for EU environmental policy making
(EcoAP, 2011). Eco-innovations aim, for instance,
to reduce resource use in value and supply chains
by increasing efficiency in logistics (Sarkis et al.,
2011) or water services (Levidow et al., 2016), or
by using forms of “material recycling and re-use”
(EI0, 2011: 11) such as metal recycling (Duwe,
2015). However, definitions of eco-innovation ac-
tually demonstrate ambiguity: some definitions
highlight that eco-innovation is “less environmen-
tally harmful than the use of relevant alternatives”
(Kemp and Pearson, 2007: 6). Others state that
eco-innovation is “closely related to competitive-
ness and makes no claim on the ‘greenness’ of
varios innovations”; hence, it is mainly oriented
towards market integration (Andersen, 2008: 5).

The literature in this regard acknowledges that
both companies’ capacities to generate expertise
(Dahlin, 2014, Hojnik and Ruzzier, 2016) and es-
pecially the knowledge produced by scientists (Nair
and Ndubisi, 2011; Schiederig et al., 2012) are
relevant for the creation of eco-innovations and
also notes the role of entire geographic regions in
linking these capacities (Rennings, 2000; Reid and
Miedzinski, 2008; Cooke 2012; Klewitz et al., 2012;
Levidow efal, 2016). Innovation sociology has
taken up on this and has recognized the positive
role that organizational capacity plays in creating
knowledge by crossing organizational boundaries in
social networks (Obstfeld, 2005; Uzzi, 2005; Dahlin,
2014). Regional social networks have been found
to mobilize knowledge for innovation (Granovetter,
1973, 1983; Podolny and Baron, 1996).

The literature mainly addresses the phenom-
enon of eco-innovation from the perspective of how
capacities, expertise, and scientific knowledge re-
lated to resource-efficient innovations are created
and pooled by regional business clusters (Schie-
derig etal, 2012; Karakaya efal, 2014; Hojnik
and Ruzzier, 2016), while the socio-historical em-
bedding of eco-innovation is an under-addressed
topic. This area of investigation concerns the role

of values in the creation of innovations in general.
The work of Granovetter (1983), which often serves
as a prominent sociological network perspec-
tive on innovation (e. g. Wright and Rains, 2014;
Nelson et al., 2014), is symptomatic for this over-
sight. Whereas Granovetter's study of subcultures
has shed light on the diffusion of values in geo-
graphically distributed networks, it has done little
to answer the question of how such values emerge
in first place and who has the power to integrate
them into the production of scientific knowledge.
It is not entirely new that values originate from
and are steadily reproduced in ever-changing rela-
tional, social interactions between actors, which is
also the case for scientific research. It is also well
established that values are shared in very differ-
ent ways among different actors (Rezsohazy, 2001).
It is furthermore established that values can exist
in different hierarchical orders to each other, de-
pending on the specific social context (Schwartz,
2012). Nevertheless, it seems that literature strictly
separates value-laden information and scientific
knowledge without recognizing the intrinsic values
underpinning scientific endeavor, thereby overesti-
mating its isolation from socio-historical contexts.
Given that scientific endeavor is implicated in find-
ing more environmentally friendly solutions, such a
perspective limits a socio-historical understanding
of eco-innovation.

This sets the scene for the arguments detailed
in this article. By trying to re-embed eco-innovation
in the ever-changing socio-historical regional con-
text with its ongoing power structures resulting in
ever chaning power balances, the article seeks to
provide a sociological perspective on innovation by
drawing on the case of eco-innovation and by ask-
ing the following research question: what motivates
eco-innovation? This concerns the understanding
of the role of organizational knowledge creation but
also the normative bases of eco-innovation, which
at present do not state whether eco-innovations
relate to ecological or market values. The major-
ity of works in relational sociology on innovation
that build for instance on Norbert Elias’ relational
thinking examine organizational perspectives and
how they are interwoven with wider socio-historical
perspectives (e. g. Dopson, 2005; Frerichs, 2014;
David, 2016). This article tries to extend this focus
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by drawing more explicitly on the socio-historical
essence of innovation by relying on Elias’s sociology
of knowledge and by introducing a values perspec-
tive (Elias, 1939, 1956). Elias’s sociology provides
a framework that is able to re-construct knowledge
creation and socio-historically re-connect values to
the social contexts of innovation. To make this im-
plicit component more explicit, this article uses the
example of eco-innovation, since it is highly norma-
tive and thus serves as a perfect example of how
values come into play when creating sociotechnical
eco-innovation and how they change over time.
This article seeks to understand the long-term
emergence of the expertise and capacities which
are relevant for the development of eco-innovation.
Light is shed on how values influence these pro-
cesses by assuming that norms and values become
enacted in practice when people learn to act accord-
ing to them over their lifetimes (Elias, 1978). With
regard to the analysis of eco-innovation, this means
that values might influence the causes that lead to
the creation of eco-innovations. Therefore this ar-
ticle aims to achieve a deeper understanding of the
associated production of academic knowledge and
then seeks to determine the relationship between
those processes and values. This approach differs
from innovation sociology literature, which asks for
whom an innovation is actually new within a social
network (e. g. Rogers, 2003) and how networks act
to enhance scientific knowledge creation (e. g. Ren-
nings, 2000; Kemp and Pearson, 2007; Reid and
Miedzinski, 2008) as well as practical expertise
(e. g. Podolny and Baron, 1996; Obstfeld, 2005;
Uzzi, 2005) to improve an organization’s capacity
to innovate (e. g. Levitt and March, 1988; Dahlin,
2014). The approach emphasized in this article
extends this perspective by investigating the socio-
historical foundations and the balance of power
influencing the creation of eco-innovation. By so do-
ing, we wish to contribute to existing works on inno-
vation based on Elias's seminal sociological work.
We have chosen to look at a scrap metal recy-
cling network in a former primary mining area in
the Upper Harz region of Germany, which is current-
ly seeking to promote scrap metal recycling as a
regional business model. We consider this recycling
process to be an eco-innovation. Recycling is inter-
preted here as a “steady increase in the capacity of

The relational sociology of eco-innovation

men, both for a more detached approach to natural
forces and for controlling them” (Elias, 1956: 231),
which aims to control resource flows to prevent a
loss of quality of life. Since the recognition of eco-
logical footprints and the production of “greener”
services and products are deeply normative, the
chosen case study is ideal for investigating the
role of values in the creation of innovation. The
practice of recycling is interesting with regard to
the research question posed here, especially from
the perspective of what was in the past and what
is. Recycling is a practice that extends the use of
resources from yesterday until today —resources
that would have otherwise been lost— in order to
reduce unsustainable resource extraction. This en-
tails not only a focus on the resource itself. It also
involves a socio-historical perspective on values,
capacities, expertise and scientific knowledge. This
perspective is necessarily utilized and possibly
modified to support the eco-innovation, and influ-
ences the figurational balance of power.

The remainder of the article is organized as
follows. The next section sets out the scope of the
research and the theoretical concepts that will
guide the analysis. This involves two core concepts
of Elias’ knowledge sociology, detachment and in-
volvement. The methodological section outlines the
article’s research approach and the subsequent
section draws on the figuration analyzis of the net-
work in question. In a more detailed manner, the
network is then examined from the perspective of
detachment in one section and in a subsequent
section from the perspective of involvement. The
discussion condenses the findings and is followed
by a conclusion.

FIGURATIONAL SOCIOLOGY AS A PERSPECTIVE
TO RE-EMBED ECO-INNOVATION

The figurational knowledge sociology of Nor-
bert Elias seeks to bridge the dichotomy of social
structure and social change (Dunning and Hughes,
2013) by pushing for a sociological program based
on relational knowledge (Quilley and Loyal, 2004).
In this regard, figurations are the places where
actors’ knowledge is created (Elias, 2000). Elias's
figurational sociology is centrally concerned with

RES n.” 28 (3, supl. 1) (2019) pp. 53-70. ISSN: 1578-2824

55



The relational sociology of eco-innovation

understanding processes of constant change in the
social settings in which people are born, in contrast
to theoretical and methodological approaches that
functionally understand the investigated subject
as a given (Mitzel, 2009). Figurational relations
can be deliberately changed, quickly and at short
notice, but also over long periods of time (Gouds-
blom, 1977; Loyal and Quilley, 2013). As such, it
is necessary to reconstruct the figuration’s embed-
ding context from a socio-historical perspective
(Quilley and Loyal, 2004).

The empirical basis for the concept of figuration
is Elias’s main work The Civilizing Process (Elias,
1969, 1982), which explores the socio-historical
evolution of manners and the associated changes
to the societal power equilibrium, as well as the
creation of values and norms over a period of time.
Values and norms are tied to the social practices of
actors, who are embedded in interdependent and
ever-changing relations with each other. It is im-
portant to note that, from this perspective, a pro-
cess has no defined beginning or end (Quilley and
Loyal, 2004). Similarly, the balance of power that
actors exert on each other also changes over time
(Elias, 1969, 1982). The relations thus described
may take many forms —they may involve differ-
ent actors who are interdependently interrelated
in figurations or even interrelated across different
figurations, which can result in advantages or dis-
advantages for actors and thus impact on power
relations— (Elias, 1978, 1984). It is common for
the people who form figurations as communities to
feel that their “personal identity is closely connect-
ed with the ‘we’ and ‘they’ relationships of one’s
group and with one’s position within those units”
(Elias, 1978: 128). Defending such identities and
the meanings into which people are born is of key
importance to the communities’ power equilibrium
(Elias, 1973). Therefore, actors of a given figuration
refer to a “we” group (us), whereas actors outside
the figuration are perceived as “others” (them)
(Elias, 1978).

1 Elias’s aim, often misunderstood as evolutionarily head-
ed to deepen the understanding of progressive develop-
ment as a normative end, represents rather “‘sequential
order’, but certainly not progress” (Quilley and Loyal,
2004:9).

Two concepts within Elias’s figurational knowl-
edge sociology are central to this analysis: de-
tachment and involvement. These categories pos-
sess specific social functions. They describe the
historically evolving forms of knowledge creation
about “non-human complexes” and “interpersonal
relationships” (Elias 1978: 156) and its underly-
ing values. As Elias (1956: 226) points out, “[iln
using these terms, one refers in short to changing
equilibria between sets of mental activities which
in man’s relations with men, with non-human ob-
jects and with himself (whatever their other func-
tions may be) have the function to involve and to
detach”.

Detachment is described as a process “in
course of time, to form and to face a picture of the
physical universe” that “agrees better with the cu-
mulative results of systematic observations” and
increases men’s foresight (Elias, 1956: 230). One
aspect of such processes of detachment is the gen-
eration of rational scientific knowledge about the
natural world. This is enabled by scientific methods
that aim to achieve distance from emotions and
values and seek to gain control over nature (Elias,
1978). Elias ultimately hints that detachment is a
force that counteracts involvement and recogniz-
es, however, the somewhat paradoxically societal
consequences of increased detachment over time
(Elias 1956: 231):

[TIhe growth of men’s comprehension of natu-
ral forces and of the use made of them for human
ends is associated with specific changes in human
relationships; it goes hand in hand with the growing
interdependence of growing numbers of people. The
gradual acceleration in the increment of knowledge
and use of non-human forces, bound up with spe-
cific changes in human relations as it is, has hel-
ped, in turn, to accelerate the process of change in
the latter. The network of human activities tends to
become increasingly complex, far-flung and closely
knit. More and more groups, and with them more and
more individuals, tend to become dependent on each
other for their security and the satisfaction of their
needs in ways which, for the greater part, surpass
the comprehension of those involved.

Involvement refers to people’s emotional en-
gagement with their natural environment. This
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concerns social relations and focuses “on short-
term, present-day problems and values” (Elias,
1978: 154). In this article, involvement is seen as
a means of emotionally connecting with the physi-
cal environment that has an impact on knowledge
creation (Elias, 1956) and which differs from “an
inter-generational social stock of knowledge” (Quil-
ley, 2011). Central to involvement is the question
“What does it mean for me or for us?” (Elias, 1956:
229). This indicates a reference to subjectively per-
ceived norms and values. Yet —and despite the
short-term focus of involvement— Elias (1956:
203) hints that the meaning of involvement is
transformed over time:

More involved forms of thinking, in short, con-
tinue to form an integral part of our experience of
nature. But in this area of our experience they have
become increasingly overlaid and counterbalanced
by others which make higher demands on men’s fa-
culty of looking at themselves as it were from outside
and of viewing what they call “mine” or “ours” as
part systems of a larger system. In their experience
of nature, men have been able, in course of time, to
form and to face a picture of the physical universe
which is emotionally far from satisfactory, which, in
fact, seems to become less and less so as science
advances, but which at the same time agrees better
with the cumulative results of systematic observa-
tions.

This suggests that involvement with physical
environments has an emotional function, but one
which many others can agree upon. In this article
we understand involvement as a function to re-ori-
entate towards environmental values. To address
the research question, this article is based on an
understanding of detachment and involvement as
two important dimensions of knowledge creation
that determine the role of values throughout the
creation of eco-innovation.

METHODOLOGICAL APPROACH AND PROCEDURE

Even though Elias’s work mainly focuses on

macro-figurational processes, the study The Es-

tablished and the Qutsiders by Elias and Scotson
(1965) illustrates that the community level can

The relational sociology of eco-innovation

also be studied through a figurational lens. The
community-like constellation analyzed in this ar-
ticle is the Recycling cluster for critical metals
Lower-Saxony (REWIMET) network, which is based
at the Clausthal University of Technology in Germa-
ny. The REWIMET network was founded on October
19, 2011, by the regional development fund Initia-
tive Future Harz. Since the region boasts actors
involved in metal exploitation and processing, the
underlying idea of the network is to connect com-
panies and research actors so that they can engage
in joint projects to extract so-called critical met-
als from scrap materials®. It is highlighted that the
network aims to generate growth and put in place a
permanent funding scheme. The network’s mission
statement is: “Promotion of science and research to
secure the availability of rare materials through the
development of recycling strategies and processes
for industrial implementation” (REWIMET, 2017a).
Figurational analysis is more complex than
typical network analysis, because figurations “in-
volve unfolding processes and flows, and are ac-
cruing differences (and shifting power-ratios) over
time” (Stanley, 2015: 94). Therefore, the article ad-
dresses the research question as follows. Resource
extraction is understood as a practice requiring a
great deal of scientific knowledge and experience
and therefore an expression of detachment over a
period of time. Whereas involvement is understood
here as an emotional practice that brings people
closer to the environment, which in turn can be-
gin to determine the cause of detachment. In this
sense, it is assumed that environmental thinking
leads to a rethinking of the environmental effects of
primary mining practices and by so doing, begins to
support knowledge creation for technologically fea-
sible, environmentally friendlier ways of extracting
resources. Processes of involvement and detach-
ment might develop in different speeds and one
process might predominate over the other and
therefore change figurational power equilibria.
Therefore, the article seeks to identify figurational
constellations that determine detachment, includ-

2 The network focuses mainly on extracting critical metals
like gallium, tantalum, germanium, rhenium and indium
from residues produced by the primary resource mining
and metal industries.
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ing collaborations between specific actors and the
exertion of power over others. At the same time the
investigation looks at figurational constellations
that support processes of involvement, which can
lead to more environmentally friendly methods of
resource extraction and, in turn, change modes of
detachment.

As is typical for process reconstruction (Poole
etal., 2000; Lange, 2013), the analysis in this
article relies on both primary sources and second-
ary sources. The primary sources consist of semi-
structured interviews conducted between 2015 and
2017. The secondary sources are mainly comprised
of socio-historical publications about the Harz re-
gion and the REWIMET network; these are used to
reconstruct organizational aspects of detachment
in relation to regional knowledge production in uni-
versities, institutes, companies and projects.

Interviewees were selected from among the
representatives of REWIMET’s founding member or-
ganizations, as well as from universities, research
institutes, companies and the municipal authori-
ties. This seemed a useful strategy since these or-
ganizations appear to have represented mining in
this region for centuries. The assumption is there-
fore that when taking part in the REWIMET figura-
tion, interviewees will act in different roles and
contexts according to their affiliated organizations.
The interviews consisted of one group interview,
four expert interviews (both held in 2015) and two
workshops (both held in 2017). The group interview
involved seven people from local research insti-
tutes (three people from the Institute of Mineral
and Waste Processing (IFAD) at Clausthal Univer-
sity of Technology and four people from Clausthal
Institute of Environmental Technologies (CUTEC)),
two municipal representatives and two engineers,
who were active in communal recycling business
development]. The first of the four expert inter-
views involved two people from CUTEC, the second
involved one person from the municipal office for
the promotion of business, the third interview was
conducted with an employee from the municipal
authorities and the fourth was conducted with a
person from the municipal environmental office.
In the interviews and the group discussion, inter-
viewees were mainly asked what they perceived as
innovative about the envisioned recycling network

in the Upper Harz region, how they view the origins
of the network and where it is headed in the future.
The responses provided at the two workshops—
which were in part attended by people from the
region—aligned with the answers given during the
interviews and were valuable for “identifying the
individual's placement within, perception of, and
ability to change the figuration” (Bauer and Ernst,
2011).

The workshops and interviews were recorded,
transcribed and analyzed using the qualitative
data processing software MAXQDA, in part ac-
cording to the grounded theory method (Glaser
and Strauss, 1998). The interviews were analyzed
in relation to the information they provide about
processes of involvement (e. g. reconnection with
nature, taking notice of environmental problems
caused by mining) and detachment (e. g. scientific
knowledge production). While mainly confirming
our understanding of the organizational context of
knowledge production and aspects of detachment,
the interviews especially shed light on aspects of
involvement regarding values and environmental
issues related to the regional mining tradition and
the network’s activities.

The network’s members are listed in Table 1.

THE REWIMET FIGURATION
Antecedents of the REWIMET Figuration

The REWIMET figuration is embedded in a re-
gion that has a long tradition in mining activities
and practices. Primary mining not only shaped the
region’s natural environment, economic structure,
and the daily lives and identities of its population,
but also its scientific environment. Mining —as a
craft and an industry— was the origin of manifold
technological innovations in the region. In the Mid-
dle Ages, innovations in aeration were developed in
the Upper Harz and were subsequently embraced
worldwide. Scientific approaches to mining first es-
tablished in the German-speaking world and then
spread to other European countries and beyond (Bri-
anta, 2000). The world’s earliest advanced mining
watering system was developed and used in the Up-
per Harz mining area in the 16th century (UNESCO,
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Network Actors.

Businesses

Field of Expertise

Aurubis AG***

Copper recycling and processing

Harz-Metall GmbH (Recylex-Group)*

Metal recycling

PPM Pure Metals GmbH (Recylex Group)*

Metal recycling

Exner Technology GmbH*

Recycling infrastructure, processing, logistics

Electrocycling GmbH*

Recycling of electronic waste

H.C. Starck GmbH*

Steel and ceramic processing

RHM Rohstoffgesellschaft mbH**

Steel processing, infrastructure, logistics

Spedition Hahne GmbH*

Logistics

pdv-software GmbH*

Software solutions

WiReGo GmbH & Co.KG*

Promotion of economic development

Stobich Brandschutz GmbH

Fire protection

Prof. Burmeier Ingenieurgesellschaft mbH

Remediation of contaminated sites

SeRohCon GmbH

Commercialization of secondary material

MPM Environment Intelligence KG

Recycling of electronic waste

Norzinco GmbH*/***

Zinc production and commerce

Research Institutes

Research Area

CUTEC-Institut GmbH *

Engineering and recycling

TU Clausthal *

Engineering

IGAS Research

Chemical analysis, metal recovery

TU Braunschweig Engineering
Hochschule Nordhausen Engineering
Ostfalia Hochschule fiir angewandte Wissenschaften Engineering

Associations

Aims

Bundesverband Sekundarrohstoffe und Entsorgung e.V., Bonn**

Promotion of recycling

GDMB Gesellschaft der Metallurgen und Bergleute e.V.*

Promotion of metal mining and processing

pro Goslare.V.

Promotion of economic development

Municipal Bodies and Cities

Competencies

Landkreis Goslar*

Administration

Landkreis Osterode

Administration

Landkreis Gottingen**

Administration

Stadt Bad Harzburg

Administration and Representation

Stadt Goslar

Administration and Representation

* Founding members (Goldmann et al., 2012: 283).
** From outside the Harz region (Goldmann et al., 2012: 283; REWIMET, 2018).
*** No longer part of the network (REWIMET, 2018).
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2010). Furthermore, the region’s mining sector is
also known for being the first to use black powder to
extract minerals in the 17th century (Young, 2016)
and for the invention of the steel cable in the 19th
century (Wyszomirski, 1920). These technological
developments were often driven by individuals hired
and employed by the mining authority.

The oldest archaeological evidence of mining
in the Harz region dates back to the time of the
Roman Empire, while the earliest documentation
is linked to the Middle Ages (Deicke and Rup-
pert, 2013). During this era, mining activities
became inseparably bound to the central power
of the German king and the Holy Roman Emperor
(Liessmann, 2010). Later, during the 13th century,
the dukes of Braunschweig assigned their mining
rights to the city of Goslar. This marks the begin-
ning of a shifting power equilibrium towards a
mining area under stronger jurisdiction of local
authorities than before. Even though figurational
sociology is at odds with beginnings and endings,
this is the entry point of analysis. Granting min-
ers privileging labor and exercizing rights and a
developing monopoly over copper trade ensured
Goslar's membership in the Hanseatic League.
This in turn dramatically changed not only the
region’s vision of mining business opportunities,
but also the regional power equilibrium, since the
Upper Harz gained increasing popularity as a min-
ing region.

Given the developments of the Thirty Years'
War during the 17th and 18th centuries and the
fading power of the dukes of Braunschweig, mining
was economically reorganized by means of a begin-
ning nationalization. A centralized mining system
was established that became a deep-seated part
of the fledgling nation state. The new system put
metallurgical works and forests under the control
of a powerful and highly expert mining authority,
which was responsible for maintaining the profit-
able production and supply of metal. Regulation
enforced by the authority not only shaped the eco-
nomic and public sphere, but infiltrated the private
lives of people within the region. For instance, the
authority sought to limit private agriculture and
trade to ensure manpower in mining (Liessmann,
2010). Thus, the figuration “mining in the Upper
Harz” became more and more interwoven and in-

terdependent with evolving structures that later
formed the national state, but it lost its autono-
mous power to a higher authority. The role of the
centralized mining system culminated in techno-
logical advancements and the Upper Harz became
recognized worldwide as a pioneer in modern
mining technology (Liessmann, 2010). In 1775 a
mining-oriented institution for educating miners
became part of the system that later developed
into the internationally recognized mining acad-
emy in 1864 (Clausthal University of Technology).
The establishment of mining-related sciences at
this academy was closely connected to the min-
ing system and the Prussian state’s interests in
metal extraction, and culminated in the strongly
intervening mining administration of the Prussian
state (Liessmann, 2010).

In 1923 the mines and metallurgical works
owned by the Prussian state were transformed into
a corporation called Prussian Mine and Foundry
Company (PREUSSAG), because the state-owned
business had become inefficient, even though the
influence of the mining administration and regula-
tion remained strong. This changed the power equi-
librium of the state towards business, backed up
by science. Extraction of metal increased rapidly in
the 1920s and even more during the period of Nazi
Germany and in the 1950s (Deicke and Ruppert,
2013; Liessmann, 2010). After WWII, the Western
part of the Harz region remained one of Germany’s
“closed industrial systems” (Liessmann, 2010:
3). Increased mechanization drove up extraction
rates, but also meant more and more miners lost
their jobs; ore mining ceased in the Upper Harz in
1988 (Deicke and Ruppert, 2013). The interviewees
reported that even during the early 1980s, new eco-
nomic sectors such as tourism had developed in the
region.

During the 1990s, the Clausthal University of
Technology began setting up the CUTEC institute. In
the early 1990s, the institute, which received third-
party funding, began its work in environmental
technology development and life cycle assessment,
as interviewees pointed out. Today, the institute’s
stated aim is to support Germany’s transformation
process towards a sustainable industrialized soci-
ety by combining mineral planning with resource
efficiency (CUTEC, 2018). All the interviewees

RES n.” 28 (3, supl. 1) (2019) pp. 53-70. ISSN: 1578-2824



reported that this pathway was primarily scien-
tifically-oriented before a new resource extraction
pathway began to open up. Given that CUTEC is a
representative of REWIMET, this pathway diverged
from primary mining towards secondary mining
recycling, borrowing methods and practices from
primary mining.

The Birth of REWIMET

The REWIMET network is what Dunne (2009:
50) calls a “political intervention” in a given
figuration that externalizes the interdependen-
cies between actors. In 2009, the Initiative Future
Harz (IZH) project was initiated by administrative
bodies of two counties in the region. It received
national public funding and was politically sup-
ported by the Ministry of the Environment, Energy
and Climate Protection and the Ministry of Science
and Culture of the federal state of Lower Saxony
(Ministry of the Environment, Energy and Climate
Protection Lower-Saxony, 2017). I1ZH aimed to ini-
tiate and foster regional (economic) development
by identifying promising business ideas and bring-
ing together regional actors to realize those ideas.
One such idea was the establishment of a research
cluster focused on recycling strategic resources
and connecting relevant businesses and scientific
institutions within the region to promote research
and development in the area of recycling technolo-
gies. REWIMET was seen as a way of potentially
boosting research and the local economy with the
aim of developing the region, which is economi-
cally underdeveloped. The region has high rates of
unemployment and a shrinking population (Group
Interview 1, Interview 4). Thus, from the perspec-
tive of state ministries, local scientific institutes
and regional authorities, REWIMET would generate
economic stimuli like more employment in process-
ing, research and services (Goldmann et al., 2012:
290; Duwe, 2015: 65).

At the beginning, the network was financially
supported by the European Regional Development
Fund and the German state of Lower Saxony (Ini-
tiative Future Harz, 2016a). Its members are local
recycling businesses and industries, research in-
stitutions and administrative bodies from the Gos-
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lar municipal area (Initiative Future Harz, 2016b).
An overview of the founding members is shown
in Table 1. The network developed in two stages.
First, between 2010 and 2012, the IHZ initiated a
series of meetings whereby research institutes like
the IFAD and CUTEC invited regional businesses
active in recycling, processing, logistics and IT to
come and brainstorm new recycling business ideas.
Once a business model based on regional research
and recycling had been developed, the second stage
(2012 onwards) involved inviting more companies
and institutes to join the network; this included two
firms from outside the region. Hence, in 2015 REWI-
MET already boasted 11 secondary mining projects
(Duwe, 2015: 68).

All the interviews and workshops revealed that
knowledge production seems to determine the in-
terviewees’ ‘we’ and ‘them’ perceptions. In the in-
terviews, actors identified with REWIMET in a spe-
cific way, as a ‘we’ group, and as a point of contrast
to what could be called the ‘others’ (Elias, 1978).
The frequent references to mining history and re-
gional technological innovations in interviews and
workshops hint at an awareness of being part of
the socio-historical origin of the figuration we ex-
amined (Interview 2: “I have industrial roots”). The
phenomenon that Elias called place identification
of communities (Elias, 1973) has been proven to
exist among residents of industrial regions who
identify with the practices of their industrial heri-
tage (Gouthro and Palmer, 2010; Naja and Mali,
2012; Wirth et al., 2012).

The interviewees' strong identification with
the region’s prosperity generated by primary min-
ing hints at the primary mining community’s claim
to power in the region. All interviews and work-
shops pointed to a strong belief in the legitimacy
of scientific institutes and research through pri-
mary mining. In contrast to the “we-relationships”,
there are also examples of “they-relationships”
(Elias, 1978) that seem to foster REWIMET’s “we-
identity”. One scenario that has been accorded
much importance is the availability of rare materi-
als in a time of global market contraction due to
the raising resource demands of the BRIC coun-
tries (Goldmann et al., 2012). This points to the
shifting power equilibrium between the local and
the global.
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RECYCLING AS DETACHMENT FROM REMNANT
MINING PRACTICES

Within the mineral resource extraction sector,
the close collaboration between administration,
science and technological development have gone
hand in hand with resource exploitation since the
18th century (Vogel, 2013; Konecny, 2012; Klein,
2012). The relevant knowledge for detachment
was mainly created by the Clausthal University of
Technology over centuries. Even today, research
and innovation are still closely linked to the min-
ing industry (Lynas and Horberry, 2011; Jayawarna
and Holt, 2009). The university maintains close
relationships with various industries, a fact that
was confirmed in all the interviews and workshops.
Today's detachment is therefore understood here as
interdepently fueled by the collaboration of science
and business to further develop methods to explore,
exploit and process resources.

REWIMET builds on an industrial infrastruc-
ture left by the region’s metal mining, smelting
and chemical processing tradition. Whereas two of
its founding firms come from the metal recycling
sector, other firms that subsequently joined the
network specialize in recycling processing and lo-
gistics, the recycling of electronic waste, steel pro-
cessing, logistics, software solutions and economic
promotion (see Table 1). Interviewees especially
linked these capacities to two businesses —the
big mining holding group PREUSSAG, which oper-
ated from 1920 until 1997 (Stier, 2005), and the
H. C. Starck Company, which has been in business
since 1920 and is still active in the metallurgical
sector— but they also referenced other important
regional firms that originated in the mining sector.
Furthermore, interviewees indicated that intentions
to establish a recycling center failed during the
1990s (Group Interview 1). It was reported that af-
ter the closure of PREUSSAG, employees continued
working in other firms related to resource extrac-
tion in the region (Interview 4). PREUSSAG not only
developed processing methods (Group Interview 1),
but also created networks among employees (Inter-
view 2, Interview 5), which is typical for community
bonding (Elias and Scotson, 1965). These networks
are now valuable for REWIMET. The interviews con-
firmed that REWIMET actors perceive themselves

as having been transferred a vivid mining tradition
(Interviews 1, 2 and 4). The fact that respondents
stylized their own origins in a region that will be
the future “Silicon Valley of recycling” (Duwe, 2015;
Group Interview 1, Workshop 1) supports the idea
that interviewees perceive REWIMET as being inno-
vation-oriented.

Today’s scientific knowledge about recycling is
created through research practices funded by re-
search programs. This includes research into the
recycling of various things: airplanes, mining heaps
and sludge, as well as critical metals from motor-
cycles, electronic components and LCD screens and
also the development of an industrial recycling
technology chain (Duwe, 2015). Interviewees drew
strong links between recycling practices and pro-
cessing from primary mining, which had been prac-
ticed in the region for centuries (Group Interview 1,
Interview 2). This shows that, from a figurational
perspective, the resource-recycling field is per-
ceived as originating in the field of primary mining.

Respondents of the group interview underscore
that economically feasible solutions and efficiency
are important hallmarks of REWIMET. Hence, from
a perspective of detachment, the traditional col-
laboration between science and business entails
an ability to produce knowledge to facilitate better
management of the Earth’s surface through recy-
cling. IFAD and CUTEC, two institutes that are part
of REWIMET, are significant for the shift to recycling
in scientific knowledge production. Whereas IFAD
has existed since 1927 and has its roots in primary
mining, during the 1990s it began looking at is-
sues like waste, water and soil management (IFAD,
2017). CUTEC was founded in 1990 and “operates
at the science-industry interface and conducts re-
search which has direct application relevance. The
goal is to quickly translate basic research results
into practicable technologies” (CUTEC, 2017).

INVOLVEMENT AND RECYCLING IN THE UPPER
HARZ

Transforming the Earth’s crust through mining
goes hand in hand with environmental degrada-
tion (Heckens et al., 2016; Bridge, 2004; Down and
Stocks, 1977) and health issues among residents

RES n.” 28 (3, supl. 1) (2019) pp. 53-70. ISSN: 1578-2824



living close to contaminated mining sites (Claus
Henn et al., 2016; Hime et al., 2015; Taylor et al.,
2015). Studies have proven that environmental
degradation has been an effect of mining in the
Upper Harz region since the year 3500 BP (Monna
etal, 2000) and they have confirmed that it has
strongly affected ecosystems (Kempter and Fren-
zel, 2000). It is reported that public perception of
emissions-related environmental problems started
in Germany at the end of the 19th century (Bem-
mann, 2012) and was linked to issues such as
environmental degradation related to mining and
smelting in mining areas such as the Upper Harz
(Schramm, 1990).

Aware of soil contamination caused by mining-
related heavy metals, the State Office for Soil Re-
search of Lower Saxony began systematically as-
sessing soil in the 1950s (Nowak and Preul, 1971).
Bird die-offs indicated that the region’s ecosystem
was contaminated with high levels of heavy met-
als (Knolle and Knolle, 1983), which soon hecame
a bone of contention for various emerging regional
citizens’ initiatives (Oko-Institut, 1980), as well as
for other environmental protection associations like
the Bund fiir Umwelt und Naturschutz Deutschland
(BUND) (BUND, 2017). Today Upper Harz BUND as-
sociation deals mainly with the environmental ef-
fects of mining (BUND, 2017a, 2017b). In 1978,
the Ministry of Social Affairs in Lower Saxony rec-
ommended restricting consumption of regional
vegetables and fruit, and in 1980 the German
health authority detected elevated levels of lead
in children’s blood (Knolle, 2009). This profoundly
changed the perception of mining in the region
(Group Interview 1, Interview 2) and led to the ini-
tiation of the first soil protection area in Germany
in 2001 (Knolle, 2009). The environmental history
of the Upper Harz can easily be understood as a
transition towards involvement with nature (Elias,
1956) spurred on by civil society groups, which led
to new environmental regulations in the region.

Interviewees confirmed this mining-related en-
vironmental history of the region, and two scientific
institutes, IFAD and CUTEC, link their activities to
environmental issues. The IFAD developed a study
program on environmental engineering in 1995,
and in 2001 it added a program on environmen-
tal process engineering and recycling (IFAD, 2017).

The relational sociology of eco-innovation

Furthermore, REWIMET’s association charter states
that it aims to assess the environmental sustain-
ability of existing and new recycling methods (RE-
WIMET, 2017c). This is also reflected in articles
about REWIMET: these articles reveal an under-
standing of recycling as a practice that will ulti-
mately generate regional employment in resource
processing, research and services, but will also
promote sustainability at the regional level (Gold-
mann et al., 2012: 290; Duwe, 2015: 65).
Consequently, one is tempted to understand
REWIMET as the evolutionary consequence of figu-
rational transformation towards the establishment
of environmental norms and values; that is, as a
product of an intense involvement with nature and
the devastating environmental conditions that re-
sulted from the mining tradition in the Upper Harz.
Paradoxically, when asked why REWIMET should be
developed, almost no interviewees linked REWIMET
to environmental values or to an emotional urge
to move towards more environmentally friendly
resource extraction. Only one interviewee carefully
expressed that “if done correctly, recycling could
contribute to sustainability” (Interview 5). Other
interviewees strongly emphasized economic val-
ues, such as ensuring that rare materials would
continue to be available for industries (Group Inter-
view 1, Interview 4). Only one interviewee made the
connection between environmental learning and re-
cycling technologies “as an international example”
(Interview 2). It therefore seems that environmental
values do not necessarily play an important role in
the creation of the REWIMET eco-innovation. Rath-
er, this process is dominated by economic values.

THE RELATIONAL SOCIOLOGY OF ECO-INNOVATION
BY ACCIDENT

The establishment of REWIMET by public gov-
ernment bodies contrasts with REWIMET's image of
itself as a network that builds on an autonomous
“we-group” driven by regional scientific endeavor
to serve as an inspiration for regional businesses
(REWIMET, 2017a). In its public communication
REWIMET stresses that whereas commercial actors
seek to develop recycling business opportunities,
research actors focus on industrial waste manage-
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ment, the collection and recovery of metals from
residual scrap metal waste and mining heaps, tail-
ing ponds and dumps, reprocessing technologies,
as well as recycling processes for the recovery of
metals from electric cars (REWIMET, 2017b). In this
regard it seems that the REWIMET figuration em-
phasizes the role of business. This offers a figura-
tional perspective on power related to the practice
of recycling: the increasing practice of secondary
resource exploitation like metal recycling is seen
as determined by a scientific practice oriented
towards the delivery of feasible results for busi-
nesses, which in turn re-legitimizes actors from the
administrative and political establishment. This
means that scientific practice —detachment—
depends on the perceived business opportunities
and contrasts with the “mining in the Upper Harz”
figuration during the time of the foundation of the
Clausthal University of Technology.

Detachment also relates to the global; power-
ful international actors active in primary mining
seem to dictate market conditions through pricing,
which in turn poses a challenge for recycling (In-
terview 3). Interviewees believe this is due to the
fact that recycling promises to provide substitutes
for primary resources and that China deliberately
supports price dumping strategies for resources,
“like they already did in previous years” (Interview
2, see also Interviews 1, 3 and 4). This, according
to the respondent, directly influences local resource
economies like the Harz economy. Hence, falling
international resource prices have led to a competi-
tively unfavorable situation for domestic resource
exploitation practices in the region. Identities of
REWIMET are therefore also based on so called
“they-relationships” which refer to the global level.
The Chinese narrative can thus be understood as a
perceived threat from “outside” the described figu-
ration. This reveals a relationship between the local
and the global: REWIMET actors base their identity
on the very fact that their core practice —regional
primary mining— is endangered by the market
power and activities of (new) actors in the field and
therefore push for recycling.

The analysis has shown that interviewees re-
flected on the environmental history of the Upper
Harz, but seemed not to relate this history to recy-
cling. Environmental values seemingly do not play

arole in arguing for REWIMET as an eco-innovation.
Instead, interviewees tended to talk about business
values like the monetary value and economic fea-
sibility of recycling and its regional economic im-
pact. This means, the eco-innovation we analyzed
in this article might be described as replacing
environmentally harmful business practices (Kemp
and Pearson, 2007; Reid and Miedzinski, 2008;
Schiederig etal, 2012) with economically fea-
sible “material recycling and re-use” (EIO, 2011:
11). The picture fits rather with Andersen’s (2008:
5) assertion about eco-innovation that “makes no
claim on ‘greenness’” in light of competitiveness
and market integration. Keeping in mind the socio-
historical relationship of REWIMET to the region’s
past mining tradition, the decline of mining activi-
ties in the 1990s, and the region’s hazardous envi-
ronmental history related to past mining activities,
it seems that REWIMET is an eco-innovation by ac-
cident. This finding raises an important question:
namely what explains the enormous discrepancy
between the region’s environmental history and the
articulation of the eco-value of REWIMET?

The nearest available explanation given our
proposed framework —and again, this corresponds
with Andersen’s (2008) perspective— is that busi-
ness plays an important role and exerts power over
detachment and involvement. For centuries primary
mining was dominated by business rather than by
science. This power equilibrium changed with the
rise of the idea of the modern, administrative state
with hegemony over knowledge creation. Consider-
ing that the figuration under analysis is dominated
by research institutes stemming from a primary
mining tradition that emphasized business, it is
easy to understand why the values of primary min-
ing (like safeguarding the provision of raw materi-
als and related technical innovations) are steadily
highlighted in the REWIMET narrative. Furthermore,
given the perceived market pressure caused by
high demand for rare materials in China and India,
which was reported by the interviewees, it becomes
even easier to understand why market values are
frequently stressed and there is desire for coopera-
tion between science and industries.

Yet our analysis shows that not only scientific
capacities, but also values of given eco-innova-
tions are linked to developments of the past. This
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has been demonstrated by environmental interest
groups evolving in the Upper Harz that have influ-
enced environmental policymaking in the region
—but as it seems not resource businesses—.
Nevertheless, the figurational perspective on norms
and values is twofold. On the one hand, practices
are always value-laden. Elias indicates that the de-
tachment embodied by scientific methods is never
value-free and points out: “Even the aim of finding
out the relatedness of data, their inherent order or,
as it is sometimes expressed, at approximating to
the ‘truth’, implies that one regards the discovery of
this relatedness or of the ‘truth’ as a ‘value’” (Elias,
1956: 229). On the other hand, norms and values
link the “gap between the ‘is’ and the ‘ought’ the
separation of facts and value” (Quilley, 2009: 122).
This means that envisioning how the future should
be is not necessarily the driver of how society de-
velops, which is important for Elias’s take on the
figurational development of social futures like in-
novations. Elias illustrates this with reference
to the French revolution, which was based on the
ideal of equality. While societies might have moved
in this normative direction, he argues that “it is
absolutely certain that no one consciously planned
it or intentionally brought it about” (Elias, 1978:
154). This is related to society's complexity, as well
as to unforeseen and unalterable changes in figu-
rations. At the same time, one could argue that the
values in question were already in place when the
French revolution began and were articulated as a
vision for future societal development. Yet, return-
ing to our case study, it is hard to say if REWIMET
promotes metal recycling as an eco-innovation by
definition.

A possible approach to understand this is to
acknowledge that a certain degree of forgetfulness
also constitutes such processes of longue durée. As
Gabriel and Mennel (2011: 9) argue, Elias empha-
sizes that “individual searches for meaning [...]
can have a ‘strange form of forgetfulness’, because
they encourage us to treat personal achievements
as if they were not dependent on others, but existed
in isolation”. This definition invites us to think of
what could be called “environmental forgetful-
ness”. From this perspective it seems that recycling
is a social practice which has “forgotten” its socio-
historical origin, that it once was environmentally
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motivated and pushed by a growing environmental
movement in the region and throughout Germany
more generally. According to Newton (2010), Elias
agreed that new creations are often a recycling of
the past itself. One such example of environmental
forgetfulness could be found in Interview 3: the re-
spondent explicitly underlined that the closing down
of primary mining in the region was not directly re-
lated to environmental considerations, but rather
to an “oversupply of capacities”. However, later in
the interview, respondents explained that the de-
velopment of recycling methods was due to a rising
waste problem, which points to environmental con-
cerns. The forgetfulness assumption would explain
to a certain degree why environmental values are
not dominant in the interviewees’ comments about
the network. On the other hand, an example of in-
dustrial forgetfulness was evident in Interview 2,
with a respondent stating that members of the re-
cycling network would not know about the region’s
industrial recycling history. A reference was made
to the so-called Pape method, which refers to the
recycling of zinc from slag to enhance the efficiency
of zinc extraction. This method has been used in
the region since 1909 (Mehner, 1991), but is not of-
ficially shared in the network’s historical narrative.
A forgetfulness perspective could also suggest the
use of a “wall of forgetfulness” (Elias, 1939: 410)
as a strategy to compete with other recycling busi-
ness for highlighting an innovation.

Another concept that could be helpful for un-
derstanding why environmental values are under-
represented in interviewees' narratives about RE-
WIMET is what we would term industrial survival.
Even though Elias mainly refers to the family as the
central unit of figurational survival (Elias, 1969,
1978; Kaspersen and Garbiel, 2008), it can be
argued that the REWIMET figuration represents a
survival unit around a specific technological prac-
tice. This practice is primary mining and efforts are
undertaken to reframe fragments of this practice,
for instance, as resource processing. Technology
and the development of methods for eco-innovation
could then be understood as a way for a mining
community to reinvent itself. Involvement might
point towards a new meaning; even though Elias
has pointed to the differing speeds of evolving
processes of detachment and involvement and has
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also indicated that today’s dominant form of knowl-
edge creation is detachment (Elias, 1956). This
means it is possible that involvement has started,
but has not yet fully evolved.

CONCLUSION

Addressing the question what motivates eco-
innovation, the article related an eco-innovation to
its socio-historical figurational context of origin to
advance a relational understanding of innovation.
Figurational knowledge sociology provided a good
tool to assess sociological perspectives on inno-
vation. Innovations are knowledge-intense; Elias’
concepts of detachment and involvement helped
to explain the creation of knowledge and the in-
volvement of values relevant for eco-innovation.
The framework we stressed demonstrated that eco-
innovations are relational in terms of their socio-
historical embedding with regard to historically
derived practices, expertise and scientific knowl-
edge. REWIMET evolved in a former primary mining
region; our research demonstrated that recycling
in the Upper Harz is a practice located within the
knowledge-creating tradition of primary mining. We
described the Clausthal University of Technology
with its associated research facilities as a tradi-
tional place that creates scientific knowledge and
enables detachment from practices for mining the
Earth’s crust. Its activities align with the economic
practices that have shaped the Upper Harz for cen-
turies and continue to do so today.

We assume that any kind of innovation shares
such a socio-historical connection. The socio-his-
torical context of a figuration can therefore not be
separated from what a given innovation stands for
today, but dates far back into the past. This radi-
cally questions the basic idea of innovare, to intro-
duce something new that replaces the old.

However, our analysis revealed a paradox re-
garding the eco-innovation’s underlying values.
Unlike what one might expect when thinking in
terms of the social qualities defined by Elias’s “in-
volvement” (/. e. that emotionally based knowledge
creation begins to influence social practices), in
our case study there were no signs of awareness
about the role of ecological values in the creation of

eco-innovations. Although one would assume this
is related to the predominance of business values,
we assert that any intention to envision how the fu-
ture should be —and this includes innovation— is
not necessarily reflected in the creation of future
sociotechnological pathways. It is therefore mis-
leading to view innovation as a process that can
be planned.

In the case of innovation, it is not yet pos-
sible to understand the speed at which “involve-
ment” develops, /. e. a community’s reconnection
with values. At the same time, a certain degree
of forgetfulness might be involved in the appar-
ent neglect of specific values. Seen from this
angle, actors seek to develop innovations con-
sciously, or in a ritualistic way that is hidden
and intertwined with everyday practices. This
forgetfulness might involve an understanding of
innovations as necessary for technological sur-
vival. In the case study, the dominant direction
of the figuration seemed to be survival of primary
mining in the Upper Harz. This would explain the
social construction of the recycling industry as
an innovation.

Innovations might be phenomena that cannot
exactly be dated back to a creator, which poses
an ongoing challenge for sociologists. Relational
sociology might therefore be a good way to ex-
amine such phenomena in future innovation re-
search.
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