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Urban-Environmental History as a Field of Research

Sebastian Haumann, Martin Knoll and Detlev Mares

Urban history and environmental history have been considered as two separate 
fields of research. In their long tradition, studies on past urban societies have 
predominantly been the domain of social and cultural history, concerned with 
spheres explicitly understood to be distinct from ‘nature’. Meanwhile, environ-
mental history, as it emerged during the last decades of the 20th century, has 
tended to conceive the city as a disruptive force and a cause of all kinds of threats 
to the environment. Although this juxtaposition may seem to rest on a rather 
crude simplification of the two strands of research, it has shaped the outlook and 
historians’ interpretations of phenomena at the boundary of the urban and the 
environment.

However, in recent years, historians have increasingly linked both fields of re-
search. Urban-environmental history contends that city and nature are insepara-
bly intertwined. It understands the city as environment and the natural environ-
ment as an essentially urbanised phenomenon (Soens et al. 2019). It questions the 
very relevance of the boundary between the allegedly separated spheres and ex-
plores the many ways in which natural and social processes converge to form the 
city. This is more than to recognise that the city and the environment are intercon-
nected, and yet these interconnections are important pathways into the inquiry 
of urban-environmental history. Infrastructures, the f low of matter, or cities as 
distinctive ecosystems, key topics in urban-environmental history, show cities as 
social and environmental entities, as objects of co-construction and co-evolution. 
The present volume provides the first systematic overview of the key concepts in 
this field of research.

Challenging the Nature-Culture Dichotomy

In Western thought, ‘city’ and ‘nature’ are conventionally understood as oppo-
sites. This has deep roots in judeo-christian traditions, in which humanity was 
conceived of as holding a divine mandate over ‘nature’, a ‘mind’ separated from 
the mundane constraints of the material world. From a materialist perspective, 

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Sebastian Haumann, Martin Knoll and Detlev Mares10

Marxism also contributed to dichotomous thinking by explaining culture and 
history as the outcome of social forces, such as capital accumulation and class 
formation. Most recently, the ‘cultural turn’ has reinforced this separation from 
the opposite end. As Chris Otter states, the ‘cultural turn’ has produced a “radical 
form of dematerialization” (Otter 2010: 41). The intellectual separation is ref lect-
ed in popular accounts, where the city is often portrayed as epitomising culture 
and modernisation. Urbanites have developed a particular lifestyle that is de-
tached from the impositions of surrounding nature, so the argument goes. On 
this premise, urbanisation is either interpreted as overcoming restraints—as in 
the narrative of the mastery over nature—or endangering the environment—as 
declensionist narratives have it.

Over the last three decades, the dichotomy of a ‘cultural’ and a ‘natural’ sphere 
has come under attack. Conceiving human capacities as uncoupled from and su-
perseding environmental constraints is seen as the root of severe misinterpre-
tations (McNeill 2003; LeCain 2017). The development of cities, in particular, is 
found not to be a self-contained ‘cultural’ phenomenon, but to be dependent on 
and enmeshed with factors that have previously been idealised as ‘natural’. Con-
sequently, urban-environmental history has been at the forefront of what has 
been dubbed the ‘material turn’. In an attempt to reconceptualise urbanisation 
processes, the material qualities of the environment have moved from being con-
sidered merely as a backdrop of urban development to a constituent force in the 
design and operation of essential functions of the city (Melosi 1993, 2010).

The assumption that city and nature are inseparably intertwined leads to 
a particular understanding of modernisation that breaks with both the idea of 
mastery over nature and declensionist narratives. Instead, urban-environmental 
history tends to assert that mutual interdependencies grew stronger over the past 
centuries and urban development “made them both broader and deeper—broader 
because more environments and natural resources were integrated […], deeper be-
cause the range of linkages between humans and the natural world multiplied and 
expanded” (Pritchard/Zeller 2010: 85). Modernisation therefore is characterised 
by an ever more complex web of interrelations with the environment, which might 
be understood as ‘Technosphere’ (Otter in this volume). The increasing interde-
pendence had a double sided effect. Human activities had a markedly increasing 
impact on the urbanised environment, while at the same time human life in cities 
became the more vulnerable the more it hinged on the integration of nature. The 
history of urban development and modernisation thus appears as quite the oppo-
site of an increased separation of a ‘cultural’ from a ‘natural’ sphere, while seen 
from the angle of recent debates on the ‘Anthropocene’, human and non-human, 
urban and extra-urban agency have created a powerful ‘urban stratum’, in which 
the human species will leave its “mark as a major planetary event”, even after its 
extinction (Otter 2019: 324).
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Urban-Environmental History as a Field of Research 11

Key Topics

The ever more complex interdependencies between cities and the environment 
first became evident in the context of research on pollution, hygiene and epidem-
ics, which often took its questions from social history. As early as 1967, Ilja Mieck 
analysed urban air pollution during the first half of the 19th century and described 
the attempts to regulate emissions. Similarly, scholars working on the history of 
urban planning, such as Anthony Sutcliffe (1981), included environmental issues 
in their studies from the angle of regulation. Other studies concerned with the 
socio-spatial organisation of cities revealed the impact of environmental factors 
which humans did not fully understand or control. This was the central point in 
Richard Evans’ (1987) study on the Hamburg cholera epidemic of 1892. As research 
showed, even the consequences of man-made pollution proved difficult to coun-
teract precisely because they resulted from social as well as chemical and biolog-
ical processes (Mosley 2001; Platt 2005). The subsequent measures to cope with 
these challenges through sanitary reform and technological fixes, in particular 
infrastructural solutions, have become recurring topics of urban-environmental 
history (Melosi in this volume).

Beginning with William Cronon’s Nature’s Metropolis (1991), in which he anal-
ysed the symbiosis of Chicago’s urban development and the ecological change of 
its hinterland, urban-environmental history has scrutinised how cities and their 
environments have shaped each other in reciprocal relationships. The provision 
of water and disposal of waste, the movement and distribution of foodstuff and 
livestock, prominent in Cronon’s study, but also the consumption of energy and 
the transformation of matter are important issues. Methodologically, this interest 
was backed by approaches to account for energy and material f lows and circu-
lation (Weber in this volume), in particular in the concept of ‘urban metabolism’ 
(Fischer-Kowalski/Haberl 1993; Barles in this volume). Thus, the f low and circu-
lation of materials from extraction and production through conversion and con-
sumption and all the way down to recycling and the ‘ultimate sink’ (Tarr 1996) have 
become key topics of urban-environmental history.

To a significant degree, ‘urban metabolism’ is organised through infrastruc-
ture, in a sense which connects the issue of sanitation with that of circulation of 
matter and energy more generally. Taking a cue from the history of technology, 
the city appears as a node of networks through which the f lows of water, food-
stuff, waste, raw materials, but also gas and electricity were channelled. For the 
history of urban energy consumption Thomas Hughes’ (1987) concept of ‘large 
technological systems’ proved particularly inf luential (Zumbrägel in this volume). 
Following up on Hughes, Dieter Schott (1999) aptly characterised modern settle-
ments as ‘networked cities’, pointing to the essential role of infrastructure for the 
functioning of urban societies in both a cultural and material sense.
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Sebastian Haumann, Martin Knoll and Detlev Mares12

The focus on infrastructure highlighted questions about how social processes 
relate to material forces. On the one hand, the provision of water, for example, is 
governed by the built structure of water mains and reservoirs, which are capa-
ble of altering the hydrology of entire watersheds. Within the cities, the provision 
of water and other amenities often ref lected and reinforced social stratification 
(Gandy 2002). Therefore, urban-environmental historians often assert that in-
frastructures are the materialisation of social relations and that they constitute 
strong path dependencies (Bernhardt in this volume). On the other hand, material 
forces frequently disrupted the normal operation of infrastructures and necessi-
tated their continuous maintenance. But even the breakdown of infrastructures 
as well as other recurring threats, such as f loods or harvest failures, were never 
the result of natural causes alone, but always socially constructed. Through the 
way urban societies interacted with the environment they produced specific risks 
(Collet in this volume).

The fact that risks were distributed unequally has become the focus of a broad 
debate on ‘environmental justice’. Originally a political claim, historians have ad-
opted the concept and raised questions about the unequal exposure to environ-
mental hazards according to race, class and gender (Flanagan 2000; Luckin 2005; 
Pichler-Baumgartner 2015). In urban contexts, such inequalities are not only ev-
ident in the exposure to pollution, but also in the more intricate relationship of 
cities and their rivers. While rivers offer significant opportunities to urban soci-
eties, they also create formidable risks, in particular for those who had to settle 
in the f loodplains. The ambivalent character of city-river relations makes them 
a pre-eminent topic of urban-environmental history (Lübken in this volume). In 
a pioneering project on the history of the Danube in Vienna, a research group 
around Verena Winiwarter has analysed the many facets in which f luvial dynam-
ics were appropriated but also counteracted human intentions (Winiwarter et al. 
2013). Studies which focus on rivers are particularly apt to reveal how natural forc-
es are inseparably intertwined with humans’ decisions and power relations.

In analysing the myriad ways in which social and environmental dynamics 
were enmeshed, urban-environmental historians did not lose sight of how cul-
tural constructions structured these relationships. The aim to overcome the na-
ture-culture dichotomy notwithstanding, most studies explicitly ref lect on the 
very concepts that were and are applied to judge, evaluate and form the urban en-
vironment. Tim Soens et al. (2019: 19) recently acknowledged that “at some points 
in history, the city might have existed as an imaginary category, and from this 
imaginary idea of a ‘city’ (and of ‘nature’), policies were conceived and technolo-
gies applied, ‘as if the city (and nature) existed’”. Because the cultural construction 
of ‘the city’ and ‘nature’ has been formative, e. g. in the creation of urban parks, it 
remains important to look into processes in which the relevant understandings 
and conceptions were constructed. Scholars have therefore begun to historicise 
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Urban-Environmental History as a Field of Research 13

the ways in which past and present societies think about the relationship of ur-
ban development and the environment. They present notions such as ‘circulation’ 
(Weber in this volume) and ‘sustainability’ (Schanbacher in this volume) as con-
structions with a long history and reveal their often normative and prescriptive 
character—a fact that explicitly does not render them useless as analytical tools 
in historical research.

Just how relevant and instructive such constructions can be is evident in the 
current practice of conservation and urban heritage (Madgin in this volume; Toy-
ka-Seid in this volume). In planning and governance, concepts such as ‘sustain-
ability’ have gained significant inf luence on the ways in which a city’s past and 
its existing urban fabric are appropriated and revaluated. The way in which we 
as society think about the relationship between ‘city’ and ‘nature’ continues to 
have a decisive impact on policies and practices. Disseminating the knowledge of 
non-dichotomic concepts as developed in urban-environmental history can there-
fore enhance debates about the future development of cities. To this end, concepts 
of urban-environmental history might also be usefully applied in teaching history 
at school and university levels (Dinçkal/Mares in this volume).

Some of the research in urban-environmental history has been criticised for 
predominantly representing the experiences of cities in North-Western Europe 
and North America. Indeed, most research does focus on these regions, whereas 
urbanisation in other parts of the world has often been interpreted as insufficient 
or ‘catching up’ on Western models. The emerging research on cities in Asia, Af-
rica or Latin America might lead to a more differentiated picture, even though 
London, Paris, New York or Berlin remain important references (cf. Melosi 2013). 
When scholarly attention is extended to the so-called ‘periphery’ in Southern and 
Eastern Europe it becomes clear that urban-environmental history needs to take 
into account very different paths of development (Liedtke in this volume). The his-
tory of the interdependencies between cities and the environment is also com-
plicated by the need to take into account different types and sizes of settlements 
beyond the well-researched metropolises (Zimmermann in this volume). Finally, 
the topic of mobilities has inspired a powerful new conceptual paradigm in social 
science debates (Urry 2007), which however is ambivalent when applied to the his-
tory of urbanisation, be it with respect to demography, urban infrastructures or 
reorganised city-hinterland-relations (Knoll/Reith in this volume).

The topics outlined above have been central to much of the research on cities 
and the environment. Focussing on these topics has proven to offer valuable in-
sights into how the history of cities and nature are inseparably intertwined. How-
ever, they represent a particular strand of research that has evolved within an in-
formally organised, yet highly integrated international network of scholars which 
has shaped the field of urban-environmental history since the 1990s.
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Sebastian Haumann, Martin Knoll and Detlev Mares14

The Historiography of Urban-Environmental History

Already in 1974, the inf luential French historian Emmanuel Le Roy Ladurie had 
identified a set of topics within the young research field of environmental history 
in which the urban dimension figured prominently (Bernhardt 2001: 5). The range 
of topics included epidemic and climatic developments, unpredicted natural 
events, the destruction of nature caused by demographic developments, urban 
and industrial emissions leading to the pollution of water and air, and finally an 
overload of urban space by material structures, people and noise (Le Roy Ladurie 
1974: 537). Cities became an issue in environmental history throughout the 1970s 
and 1980s, at least in Europe, while in North America the emergence of urban-en-
vironmental history as a field of research took a different course.

In Europe, research on the city and its socio-ecological problems tied in with 
the wider interest in the long-term social and economic history of cities (Mosley 
2006). Premodern urbanisation was already considered to be “essentially envi-
ronment-driven”, as David Nicholas (2003: IX) stated, and this intensified with 
modernisation. The socio-spatial patterns of urban development were related 
to environmental factors and research showed how different kinds of pollution 
affected urbanisation throughout the ages (Bernhardt 2001: 7). Apart from these 
approaches focussing on environmental problems and pollution, urban-environ-
mental history also connected to debates about the management of resources 
in the ‘wooden age’ (Sombart 1928) and an interest in the making of networks of 
urban infrastructures which was established in economic history. In short, Eu-
ropean urban-environmental history tied in into wider debates on the long-term 
development of urban societies.

US historiography developed in a slightly different manner (Culver 2014). 
What William Cronon once characterised as fundamentally “Turnerian in its im-
plications” (Isenberg 2006: X) was a perspective in early US environmental history 
which predominantly focuses on land use and environmental change in extra-ur-
ban contexts. Donald Worster’s (1990) ‘agroecological approach’ epitomised this 
focus. But, as Andrew Isenberg (2006: XII) aptly points out, “the disinterest of 
Worster and other environmental historians in urban places was equally matched 
by urban historians’ long-standing disregard for the natural environment.” Some-
what ironically, metaphors from biology and ecology were adopted in urban stud-
ies, particularly by the Chicago School, which in turn was an important inf luence 
on early urban-environmental history in the US. Martin Melosi and Joel Tarr were 
among the first scholars who in reaction to both environmental history’s sticking 
with non-urban environments and urban studies’ ignorance of non-human nature 
defined and advocated “The Place of the City in Environmental History” (Melosi 
1993). Strongly inf luenced by William Cronon’s (1991) “Nature’s Metropolis”, a next 
generation of US scholars took the interconnectedness of urban and non-urban 
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Urban-Environmental History as a Field of Research 15

spaces more seriously. They highlighted the relevance of these interconnections 
for urban and environmental history and advocated an approach “no longer con-
cerned with proving the relevance of urban places to environmental history, no 
longer beholden to the organism or central places models of urban studies, no lon-
ger afraid that environmental history will be subsumed by other fields through 
greater attention to social, labor, or cultural history” (Isenberg 2006: XIV).

The integration of urban and environmental history at the beginning of the 
1990s went hand in hand with an internationalisation of the scholarly debate. A 
group of pioneering historians around Christoph Bernhardt, Bill Luckin, Gen-
eviève Massard-Guilbaud, Simone Neri Serneri and Dieter Schott developed the 
field of urban-environmental history through a series of conferences and publi-
cations. The 1998 European Association for Urban History (EAUH) conference in 
Venice was the first European conference on urban history to host a session ded-
icated to environmental history, dealing with “Urban Environmental Problems” 
(Bernhardt 2001). This was followed by a session on “Cities and Catastrophes” at 
the EAUH conference in Berlin in 2000 (Massard-Guilbaud/Platt/Schott 2002). 
From this emerged a series of roundtable meetings on urban-environmental his-
tory which took place in Clermont-Ferrand 2000, focusing on pollution, in Leices-
ter 2002, with an emphasis on resources, in Siena 2004, reiterating the making 
of the contemporary city, in Paris 2006, focusing on milieu, material and mate-
riality, and in Berlin 2008, once more negotiating with a broader focus the place 
of the city in environmental history. The results of these roundtable meetings are 
documented in several publications which ref lect both the programmatic debate 
and the case studies which have been central in developing the field (Bernhardt/
Massard-Guilbaud 2002; Schott/Luckin/Massard-Guilbaud 2005).

The maturation of the field led to the publication of first syntheses, namely  
Dieter Schott’s (2014) overview of European urban-environmental history since 
the Middle Ages. At the same time, the ever widening horizon in terms of perspec-
tives and interdisciplinarity resulted in a variety of research projects and publica-
tions. These, to name but a few examples, bridged the perspectives of urban-en-
vironmental history and the history of technology (Hård/Misa 2008), applied 
questions of environmental justice and (in)equalities to urban-environmental 
history (Massard-Guilbaud/Rodger 2011) or concentrated on specific sites relevant 
to the interconnectedness of cities and the environment, such as in city-river rela-
tions (Castonguay/Evenden 2012; Knoll/Lübken/Schott 2017).

The complexity of research topics dealt with in urban-environmental histo-
ry suggests the necessarily interdisciplinary character of the field. Not only did 
scholars from the neighbouring fields of economic and social history, history of 
technology and urban planning contribute to the debate. Reaching beyond histo-
rians’ usual collaborations, urban-environmental history has also been strongly 
inf luenced by disciplines such as geography, social ecology and a wide range of 
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natural sciences. This is ref lected in the prominent role of research institutions 
and journals which act in these interdisciplinary contexts. Interdisciplinarity has 
opened the community for innovations in methods and theories from various or-
igins, but also brought with it the challenge to bridge the gap between diverse 
research cultures.

Currently, urban-environmental history is much inspired by the ‘material 
turn’ and concepts highlighting the hybridity of social, cultural and biophysical 
processes and arrangements. Under these auspices, historians from Darmstadt 
and Antwerp have recently taken the initiative to evaluate the role of urban agen-
cy for environmental change. Workshops in Darmstadt 2013 and Antwerp 2014 
facilitated substantial debates on “Urbanizing Nature” and were the basis for a 
volume of the same title (Soens et al. 2019). The editors of this volume proclaimed 
a “‘Manifesto’ for the History of Urban Nature”, which gives valuable inputs for 
further research in urban-environmental history (Soens et al.: 19-20). Based on 
a relativisation of the term ‘city’ in favour of more vague, historically changing 
concepts of the urban, they advocate a perspective in search of networked types 
of agency by human and non-human actors and actants and conceive historical 
change as a constantly ongoing co-evolutionary process between cities, their in-
habitants and nature.

In the course of these debates, urban-environmental history has adopted the-
ories such as Actor-Network Theory, New Materialism or praxeology to account 
for physical or biological forces in historical research which unfold beyond human 
control (Haumann in this volume). In particular the concept of Socio-Natural 
Sites, devised by the Viennese research group around Verena Winiwarter, has 
been inf luential in the field and inspired many empirical studies (Winiwarter/
Schmid in this volume). Others have broadened the perspective to include the 
agency of organisms and animals in order to analyse the city as an ecosystem in 
which human life is integrated (Brantz in this volume). However, the attempt to 
include non-human actors and material forces raises many theoretical and meth-
odological questions that still need to be discussed.

Within the overarching debates about the character of the ‘Anthropocene’, 
which has recently become a powerful reference in the humanities, urban-envi-
ronmental history has gained new relevance. The concept of the ‘Anthropocene’ 
again points to the fact that social and environmental dynamics are inseparably 
intertwined, with cities being an important form in which this interrelationship 
materialised. But urban-environmental history also holds great potential with re-
gard to the future development of a sustainability-oriented urbanism in the 21st 
century. Leaving aside the more general question of how far human societies are 
able to learn from history, the interdisciplinary research into the complex field of 
urban-environmental history offers a broad range of arguments informing poli-
tics, economy and urban planners—which hopefully will be heard.
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The Concept of this Volume

This volume is designed as a handbook which gives a concise overview of the field 
of urban-environmental history with an emphasis on the theoretical and method-
ological concepts that have been central to the debate. Each of the chapters gives 
a short introduction to key issues, discusses the emergence and development of 
the concepts, and presents the current state of the art. In addition, they ref lect 
on the interdisciplinary connections which are essential to urban-environmental 
history and indicate future challenges and unresolved questions. The handbook 
thus takes stock of existing research and opens up avenues for further developing 
the field.

In this, the volume represents a specific strand of research which has devel-
oped out of the historiographic context outlined above. It does not claim to be 
exhaustive, but has a strong focus on those concepts which have been inf luential 
in analysing phenomena at the intersection of urban and environmental histo-
ry over the last three decades. Many other approaches from the broader fields of 
urban history, environmental history and beyond could have been added, some 
of which have been addressed in this introduction. The strong focus on the con-
cepts at the core of urban-environmental history also shows how scholars in the 
field have worked on a set of often interrelated and overlapping phenomena and 
problems. The role of infrastructures, metabolism or material forces is discussed 
in many chapters of this volume. However, these phenomena and problems have 
been interpreted from different vantage points and under different assumptions. 
In combination, the chapters therefore ref lect the diversity of the perspectives on 
urban-environmental history and yet show how these perspectives relate to each 
other.

This volume is dedicated to Dieter Schott on the occasion of his retirement from 
the chair of Urban and Environmental History at Darmstadt University of Tech-
nology. Its title does not technically carry the term ‘Festschrift’ since the book fol-
lows a different concept. Rather than offering a mix of contributions by friends 
and colleagues, the collection discusses concepts of urban-environmental history 
which have characterised and which have been shaped by much of Dieter Schott’s 
work. As readers will find, Dieter Schott’s ideas inform many of the following 
chapters, which—we hope—bear strong-voiced witness to the inspiration his 
research and teaching have meant for opening and establishing the field of ur-
ban-environmental history.
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Chris Otter

The explosive urbanisation of the post-1945 world has stimulated a productive dis-
cussion about the concepts and object of urban studies. For some scholars, urban-
isation is now a global phenomenon that has rendered the concept of ‘the city’ ob-
solete. In 1963, the urban designer Melvin Webber declared that “all space is urban 
space” (cited in Fard 2013: n.p.). Four years later, the Greek architect Constantinos 
Doxiadis argued that urbanisation appeared irreversible, with the planet destined 
to become a single city. He coined the term ‘ecumenopolis’ to refer to a future 
globe-encompassing universal city (Doxiadis/Papaioannou 1974). Most conse-
quentially, in The Urban Revolution, Henri Lefebvre argued that “society has been 
completely urbanized” (2003: 1). Brenner and Schmid have expanded this Lefeb-
vrian observation into a theory of planetary urbanisation, which argues that even 
putatively nonurban spaces (including mountains and the earth’s atmosphere) 

“have become integral parts of the worldwide urban fabric” (2011: 12).  
Other studies, however, have drawn contrasting conclusions. Attempts to 

quantify statements about boundless urbanisation, or comprehend them liter-
ally, have produced data which suggest that theories of an urban planet perhaps 
overstate their case. Whichever measure one utilises—urban administrative area, 

“places dominated by the built environment,” built-up areas, artificial surfaces, 
impervious surface area, or population density—the data appear to confound the 
assertions of Webber, Lefebvre, and Brenner. Figures range as low as 0.19 per cent 
of the planet’s surface to 3 per cent—hardly an ‘urbanized planet’, unless one is 
straining the referential capacities of the term ‘urban’ to breaking point (Liu et 
al. 2014: 765-766). The Atlas of Urban Expansion, produced by New York Universi-
ty’s Urban Expansion Program, charts this phenomenon of spectacular growth in 
arresting detail, yet urban areas remain palpably bounded: the image is of rapid 
urbanisation against a backdrop of predominantly non-urbanised space.

We are presented with something of a contradiction: an urban planet that is, at 
least in rather strict empirical terms, far from urbanised. The word ‘urban’ clear-
ly has a wide semantic reach, literal and metaphoric uses, and a multiplicity of 
possible material referents. Lefebvre was not implying that the whole world had 
become a single city. Instead, he meant that all planetary phenomena have be-
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come subordinate to the metabolic and economic demands of cities. Cities orient 
the world towards themselves, meaning that roads, farms, resources, economies, 
cultures and communications systems are all “part of the urban fabric” (Lefebvre, 
2003: 4). The theory of planetary urbanisation views the urban as a kind of texture 
covering the planet (Brenner/Schmid 2011: 13). Its spatial imaginary emphasises 
not discrete, interlinked nodes but a sprawling planetary mesh. As Peter Baccini 
and Paul Brunner note, the problematic nature of an urban-nonurban distinction 

“raises the question whether the definition of urbanity needs a principal revision” 
(2012: 3). This question has resulted in a proliferation of neologisms which have as 
their referent the blurred, chaotic and expanding zones exploding between the 
traditional city and something roughly corresponding to the nonurban: suburbia, 
conurbation, edge city, Zwischenstadt, Netzstadt (Baccini/Brunner 2012: 5). The 
result is a tripartite conceptual schema, which solves the epistemological problem 
of the urban-nonurban binary by creating a hybrid third category.

The Technosphere Concept

The concept of the technosphere also abandons such binarisms. It is the latest, and 
arguably most conceptually useful, in a series of monistic concepts that, rather 
like “planetary urbanization,” refer to a singular globalised space constructed 
by humans: technium, anthroposphere, mechanosphere, anthropostrome (Kelly 
2011: 11-17; Baccini/Brunner 2012; Deleuze/Guattari 1987: 514; Passerini 1984: 211). 
The term ‘technosphere’ first appeared in the writings of systems theorists, geog-
raphers and ecologists in the 1960s and 1970s, but has been most comprehensively 
elaborated by the geologist Peter Haff (Milsum 1968; Nicolson 1968; Haff 2013). He 
defines the technosphere as 

the set of large-scale networked technologies that underlie and make possible 
rapid extraction from the Earth of large quantities of free energy and subsequent 
power generation, long-distant, nearly instantaneous communication, rapid 
long-distance energy and mass transport, the existence and operation of modern 
governmental and other bureaucracies, high-intensity industrial and manufactur-
ing operations including regional, continental and global distribution of food and 
other goods, and a myriad additional ‘artificial’ or ‘non-natural’ processes without 
which modern civilisation and its present 7 x 109 human constituents could not ex-
ist (Haf f 2013: 301-302).

Rather than focusing on what is or is not ‘urban’, the technosphere refers to the 
totality of human technologies, which, while most heavily concentrated in cities, 
never reaches a spatial limit and is consequently dispersed across the planet. This 
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concept entirely sidesteps the question of what is or is not urban, instead focusing 
at human engineering capacity and effects, from the smallest tools and devices 
(paper clips, televisions) to the largest entities (dams, Tokyo, the warming climate). 
The technosphere is thus a multiscalar phenomenon, at once intimate and local, 
and “a global phenomenon, spanning the planet and absorbing into itself almost 
all of the world’s human population” (Haff 2013: 303).

Although the technosphere dramatically expanded during the Great Acceler-
ation, the post-1945 period when “every indicator of human activity underwent a 
sharp increase in rate” (Steffen et al. 2011: 849), we should not view it as simply 
coextensive and coterminous with planetary urbanisation. It has a long, deep and 
multiscalar history that is inseparable from the broader geological and biological 
history of Earth. Its earliest phase begins with hominid tool use around 2.6 mil-
lion years ago, and the controlled use of fire around 800.000 years ago (Williams 
et al. 2015: 15). Tools and fire made possible the earliest technospheric nuclei—
home bases, shelters and later, fragile urban settlements. The first entities we can 
definitively call cities appeared around 9000-6000 BCE (Douglas 2012: 8). Early 
urban settlements include those at Çatalhöyük and Jericho, while urban centres in 
Peru, such as Caral and Aspero, date back to 5000 BCE (Douglas 2012: 8-9). These 
urban zones had high population densities, and these people inhabited physical 
capsules which were bounded by walls and traversed by water infrastructures. 
The ground upon which they stood was reconstructed: they produced “complex 
burrow systems” including pipes, canals, dumps and underground buildings that 
were significantly larger than those created by nonhuman species (Williams et 
al. 2013: 146). Cities were sites of hierarchical power relations: urban populations 
were regulated, and surrounding agrarian space was subject to control. Grain and 
water were funnelled to burgeoning urban populations (Scott 2017: 205). Cities 
were tightly connected to their wider milieu, even if walls marked the boundary 
dividing urban islands from a vast nonurbanised outside.

Contemporary evolutionary theory acknowledges the active role all organ-
isms play in constructing and modifying their environments. This co-production 
of dense urban zones and circumambient agrarian landscapes can be viewed 
as multiple acts of niche construction (Odling-Smee et al. 2003; Scott 2017: 122). 
Moreover, the sheer scale of this ecological engineering was several orders of 
magnitude beyond that of other species, and epitomised the human capacity for 
artefact-building on a grand scale. This artefactual sphere—encompassing fire, 
tools, canals, huts, granaries, city walls and scratch ploughs—belongs neither 
to the biological nor geological realms: it involves life interacting with nonlife to 
produce phenomena which neither could produce alone. While these produce the 
biosphere and the geosphere respectively, the human capacity for artefact-making 
generated the rapid emergence of the technosphere between the biotic and abiot-
ic realms (Odling-Smee et al. 2003: 190-191). The technosphere, in turn, impacted 
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back upon these domains, for example creating new niches within which humans, 
animals, microbes, and plants co-evolved in novel and unpredictable ways (Scott 
2017: 73).

Expansion

This early technosphere was effectively a loose scattering of urban islands reach-
ing into their emergent hinterlands and interconnected by waterways and trade 
routes. It was far from a truly globalised entity. The technosphere expanded 
through a series of scalar leaps through which urban centres expanded via ex-
tractive, networked relationships with their surrounding mines, fields and forests. 
A reliance on organic energy sources, however, limited the technosphere to rela-
tively modest and slow growth before the 19th century. Dependence upon wood 
and water usually tied cities to their immediate hinterlands and limited their ex-
pansion. Estimates suggest that wood-powered cities require fifty to one hundred 
times their area in woodland (Smil 1994: 7). Urban areas rarely exceeded one mil-
lion people. The shift to fossil fuels broke the close connection between cities and 
their immediate surroundings. Dense, wall-bound cities could now extend their 
metabolisms by drawing raw materials from many distant locations via railway 
and steamship and, later, trucks and planes (Barles 2009). Planetary transport 
and communications networks and vast urban settlements were symbiotically 
linked by fossil energy.

Fossil fuels powered suburbanisation, sprawl, and the phenomenon of implo-
sion/explosion outlined by Lefebvre and furthered by Brenner. ‘Implosion/explo-
sion’ is a concept Lefebvre adopted from nuclear physics, referring to the simul-
taneous concentration and projection of urban material across planetary space 
(Lefebvre 2014; Brenner 2014). The 19th and 20th centuries saw a tremendous ex-
pansion of urban areas, which ultimately became vast and often incoherent ag-
glomerations of capsules: houses, malls, sports arenas, offices, factories, within 
which humans engage with a bewildering array of devices (Otter 2017). Proliferat-
ing long-distance networks provided water, heat, energy, information, food, and 
climate control. A central feature of the technosphere is this process of enfolding, 
whereby human populations are able to withdraw into artificial, capsular forms 
of existence precisely by virtue of the technosphere’s capacity to absorb and direct 
materials into the densest urban areas. Such separation of urban realms from not 
only local land but also local climate allowed cities to explode across areas previ-
ously unsuited for large urban settlements, particularly hot and arid areas (Arizo-
na, Dubai). Meanwhile, the biological and geological materials of the early techno-
sphere—wood and stone—have been complemented by enhanced and synthetic 
matter, particularly concrete and plastics.
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In other words, the phenomenological disconnection from an emergent idea of 
a natural domain was a product of the manifold technological connections forged 
between human capsules and planetary resources. Early urban sociology and 
ecology noted this fact (Wachsmuth 2012). However, as urban political ecologists 
have observed, the circulatory and metabolic connections between urban and 
nonurban spaces have multiplied and intensified. This multiplicity of connections 
itself eroded any clear sense of an urban-nonurban boundary. Urban settlements 
are fed, watered, powered and interlinked by a vast array of infrastructures, from 
food systems to fiberoptic cables. The sheer number of interconnections provid-
ed by such networks has become a central feature of technospheric space in the 
early 21st century. It bears repeating that this post-1800 metabolism of the tech-
nosphere, which allowed planetary urbanisation, became increasingly predicated 
upon the extraction of enormous quantities of fossil fuels rather than renewable 
energy.

Ecological and geological systems have been massively recrafted to serve ur-
ban settlements. Humans have dug and drilled far deeper into the earth than oth-
er creatures, reaching depths of over five kilometres (Zalasciewicz et al. 2014: 4). 
Agriculture is an active reconfiguration of ecosystems involving the modification 
of plants, the domestication of animals, and the maintenance of wholly artificial 
monocultures: hybrid corn and Holstein cows are artefacts of the technosphere as 
much as iPhones and SUVs. Domesticated animals also experience technospheric 
encapsulation, albeit within the hyperdisciplinary spaces of byres, battery farms 
and concentrated feeding units. Ploughing, fertilising, irrigating, and building 
created anthrosols or “anthropogenic soils” such as the Northwest European plag-
gen and the terra preta of the Amazon basin (Ellis et al. 2013: 7982). Terra preta is 
also composed of artefacts like broken ceramics, ash and garbage (Montgomery 
2012: 143). The result has been the production of large-scale zones of non-urban an-
thropogenic reconfiguration: anthromes, or humanly-modified biomes. In 1700, 
around 95 per cent of the earth’s ice-free land could be classed as wild or seminat-
ural, but by 2000, 55 per cent of this surface had been significantly transformed by 
humans, into rangeland, cropland, villages and densely settled spaces (Ellis et al. 
2010: 593). Remaining non-agricultural land is now embedded within anthromes, 
producing an overall mosaic of land, some of which is anthromic, some of which is 
nonanthromic (Ellis et al. 2010: 603). Anthromes, however, while humanly-modi-
fied, cannot be said to be urban in any meaningful sense of the word: their popu-
lations are dispersed and scattered, their capsular agglomerations modest, their 
networks distributed, and their material composition predominantly organic. 

The technosphere, finally, extends above, below and beyond the earth’s culti-
vated surface into the mountains, deserts, oceans, and atmosphere. Such areas 
are perhaps best characterised as anthropogenic sinks or zones of dissipation 
rather than anthromes: they are areas which have been far less deliberately recon-
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figured yet which serve as repositories (organised or otherwise) for solid, liquid 
and gaseous human waste. Matt Edgeworth uses the term ‘archaeosphere’ to refer 
to spaces such as landfills, soil runoff zones, rubble mounds and polluted areas, 
which capture the technosphere’s waste and function as “platforms of occupation 
debris” upon which further technospheric expansion can take place (Zalasciewicz 
et al. 2017: 11-12; Edgeworth 2018: 159). Such anthropoturbation is apparent across 
aquatic space, with its ships, oil rigs, submarine cables, f loating garbage patches, 
artificial islands, and bottom-trawled seaf loors, the latter being “the submarine 
equivalent of terrestrial agricultural soils” (Zalasciewicz et al. 2017: 16). The earth’s 
atmosphere is the largest anthropogenic sink of all, as the accumulation of green-
house gases suggests. Since 1957, satellites and their debris (abandoned satellite 
equipment, coolant droplets) have begun orbiting the earth (Zalasciewicz et al. 
2017: 17; Gärdebo et al. 2017: 46). Human detritus can be found on the moon and 
space junk has drifted beyond the earth-moon system.

Consequences

The gathering momentum of the technosphere has planetary repercussions at 
the level of the biosphere and earth systems. The technosphere appropriates and 
processes raw materials (coal, minerals, water, oxygen, biomass) from the litho-
sphere, atmosphere, and biosphere, spewing detritus into any available planetary 
sink (Haff 2013: 303). As Haff notes, the technosphere uses around 17 terawatts 
(TW) of energy per year, which is an appreciable fraction of the world’s geother-
mal energy f lux (32 TW) and biochemical energy f lux (90 TW) (Haff 2013: 303). 
The technosphere now mediates and overdetermines hydrological patterns, atmo-
spheric chemistry, biodiversity and the f low of reactive nitrogen (Ellis 2011: 1018-
1019). Geological cycles now include entirely synthetic substances (Zalasciewicz 
et al. 2016: 5). The technosphere is pushing the earth over several of the nine crit-
ical boundaries identified as markers of the Anthropocene (Rockström and Klum 
2015).

It is at the level of the technosphere, then, that analysis of human beings as 
‘geological forces’ should be located. The technosphere cannot, however, be easily 
conceived as a singular, homogenous entity with a clear trajectory of growth or 
centre of force. It exists at many scales: device, machine, capsule, city, network, 
anthrome, anthropogenic sink. It is at its densest where tools, structures and 
networks form vast, complex agglomerations–phenomena which we can refer to 
as urban. It is thinner and patchier as we scale up to the level of anthromes and 
anthropogenic sinks, becomes extremely rarefied at the upper levels of the earth’s 
atmosphere and reaches its vanishing point with Voyager 1 as it hurtles towards 
the outer limits of the heliosphere. These scales demarcate a gradient of artificial-
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isation: Manhattan is extremely synthetic, the Himalayas almost entirely geolog-
ical (Ingold 2007: 4).

The concept of the technosphere is by no means unproblematic. Its sheer size 
and complexity poses challenges for urban theories emphasising human agency. 
The technosphere could appear similar to what Jacques Ellul called technique: an 
inescapable system organising every aspect of our existence. Ellul (1964) lamented 
that humans were fully absorbed into a vast technological complex in which hu-
man choice was illusory and technical development irreversible. “Technique,” he 
concluded, “is essentially independent of the modern being, who finds himself 
naked and disarmed before it” (Ellul, 1964: 306) Haff, despite the richness of his 
work on the technosphere, can veer towards determinism, arguing that the tech-
nosphere is “a system for which humans are essential but, nonetheless, subordi-
nate parts. As shorthand we can say that the technosphere is autonomous” (Haff 
2014: 127).

There is a complementary position, which views an autonomous technosphere 
as a cause of celebration or an opportunity for technocracy. The earliest articula-
tions of the technosphere concept, which drew on cybernetics and systems theo-
ry, certainly had technocratic dimensions. Milsum (1968) suggested the techno-
sphere might involve “large integrated industrial processes that are automated 
and computer-controlled,” while Nicholson’s vision of the technosphere involved 
the orchestration of society, land and natural resources (Milsum 1968: 77; Shleper 
2016). Techno-utopians like Ray Kurzweil and Kevin Kelly regard the formation of 
vast technological complexes with enthusiasm, often emphasising their increas-
ingly intelligent nature. Kelly’s version of the technosphere—the technium—is a 
hylozoic rather than mechanical entity with “a noticeable measure of autonomy,” 
which “wants what every living system wants: to perpetuate itself” (Kelly 2011: 12-
13, 15). Finally, the technosphere might be viewed as an enormous machine which 
humans need to steer carefully to avoid planetary collapse. Such is the view of 
geoengineers and ecomodernists, who urge fuller technospheric power over earth 
systems in the name of a cybernetic planet whose feedback systems are amenable 
to technocratic control (Morton 2016).

There are, however, several compelling political and intellectual reasons for 
adopting the concept of the technosphere. The notion that the technosphere de-
termines or subjugates human agency relies upon a straightforward dichotomy 
between the technological and the social that is no longer philosophically sustain-
able. The particular scales of the technosphere are linked but possess a certain lev-
el of semiautonomy from each other. Moreover, the idea that homo sapiens can 
exist without a technosphere is in many ways problematic. The control of fire, as 
Richard Wrangham (2009) has argued, allowed the evolution of larger-brained 
hominins which produced our species. As active niche constructors, humans have 
built their own environment and their neurological evolution is incomprehensible 
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without it. The technosphere is the human niche and we cannot live without it: 
humans, in fact, are artefacts of the technosphere.

Niches, however, are not traps or determinants. It would be wrong to assume 
that the technosphere’s inescapability reduces us to mere cogs in the machine. 
Human societies do and can exercise choices over the technologies they adopt, as 
Kelly (2011) notes when looking at Amish populations (217-238). However, the exer-
cise of technological choice requires robust democratic institutions. The techno-
sphere has to be comprehended as a political artefact. If agency is a co-production 
of humans and their technologies, it takes place in a field where resources, mate-
rials and opportunities are inequitably distributed, something evident from the 
formation of the earliest urban settlements and inseparable from the histories of 
slavery, racism and genocide. No account of the technosphere is complete with-
out consideration not simply of human-formation, but subject-formation and the 
politics of space. Such political, subjective and psychological dimensions of the 
technosphere are a critical dimension of its future analysis.

The technosphere concept ultimately allows urban historians to retain a more 
specific and circumscribed concept of the urban. Whether one chooses popula-
tion density, administrative area or artificial surfaces, or more phenomenologi-
cal, quantitative variables such as culture, diversity or states of mind, the urban 
appears not as a planetary phenomenon but the densest, most complex and syn-
thetic region of a vaster, more differentiated and multiscalar spatial entity. The 
concept of the technosphere, in short, resists the idea that everything is urban 
without jettisoning the critical and powerful insights of Lefebvre, Brenner, and 
Schmid. It does this by expanding the scope of urban studies to include ecology, 
environmental studies, deep history and the history and philosophy of technology. 
The spatial concept of the technosphere explains how and why we can have a plan-
et that seems totally urbanised but simultaneously barely urbanised. This entity, 
moreover, has a history which reaches back far beyond the birth of urban settle-
ments: it avoids the presentism evoked by excessive focus on the post-1945 period 
of urban expansion or the tendency to collapse the history of the engineered plan-
et into the relatively recent history of capitalism. The technosphere thus recasts 
and resituates the urban in both spatial and temporal dimensions, and allows 
urban theorists to study the interrelation between cities and wider ecologies, par-
ticularly anthromes and anthropogenic sinks, with more conceptual specificity.

Viewed in extremely longue durée terms, the technosphere is a youthful 
sphere, far newer than its biological and geological cousins. Should human so-
cieties collapse or go extinct, the technosphere will become derelict and begin to 
rapidly decay. Shorn of fuel and humans, its animating forces will disappear. Its 
long-term effects on the planet are ultimately unpredictable, although they could 
result in global shifts comparable with giant planetary events of the past (Waters 
et al. 2014: 16). The technosphere’s potential evanescence as an expanding domain 
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does not, however, imply its physical disappearance. Irrespective of its future de-
velopment, it will leave its mark permanently in the earth’s stratigraphical record, 
as a thin but rich layer marking an extraordinary eff lorescence of creative de-
struction (Zalasiewicz 2008: 241).
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Verena Winiwarter and Martin Schmid

The Edinburgh Philosophical Society regularly published Proceedings of Societies in 
their quarterly journal. In the issue of January 1862, the Botanical Society of Ed-
inburgh reported on letters from Dr. Hugh Cleghorn, sent during a voyage to Al-
exandria in Egypt. The differences between his home and the foreign society and 
landscape heightened Cleghorn’s awareness for the intricate web of connections 
between social practices and the material world, making him an astute observ-
er of the socio-natural sites of Egypt. We can imagine the famous botanist and 
Indian colonial official in Shepherds’ Hotel in Cairo, from where he reported on 
October 7, 1861.

Immediately af ter arrival at Alexandria at daylight on the 5th, we received the as-
tounding intelligence that the Nile had risen to an unusual height two days previ-
ously, overflowing the embankments, causing great destruction of life and proper-
ty, and carrying away many miles of the railway between Alexandria and Cairo. […] 
The whole country was flooded of ten as far as we could see—the usual landmarks 
for steering were submerged, and here and there we noticed the tops of trees in 
passing: while near Kafir Zayat we saw part of a railway engine and several car-
riages standing out of the water. On little islands and small raised embankments 
were long lines of villagers, with their camels, buf faloes, and sheep, and piles of 
furniture and goods to the water edge. I have been inquiring of the of ficials here as 
to the real state of matters, and am informed that the Nile rose 4½ feet above the 
usual average. The origin of the catastrophe is said to be the abolition of the estab-
lishment for watching the embankments, and whose duty it was to attend to the 
sluices, and repair any breach without delay. This evening the river is said to have 
subsided forty inches, so that it is not now more than a foot above the usual height 
at this season. The great question now is, to obtain an immediate and abundant 
supply of seed for the next crop; urgent applications have been made to the Pasha, 
but no reply has as yet been received. […] 

I had opportunity of examining in every tumbler of water the rich deposit of the 
Nile, which is even more abundant than that of the Ganges in the Delta. From con-
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versation in the market-place, I fear that much Egyptian cotton has been destroyed 
as it was ripening. The public funds have been af fected, and the cost of restoring 
the railway will be very great. […] I have seen great floods in India, but generally 
the plains were soaked with rain, which caused the flood; here a vast extent of dry, 
parched land was inundated with fluid mud—the very edge of the river being hot 
sand or baked soil of brick-like hardness. The rain evidently falls on the mountains 
far distant in the interior of Africa. (Cleghorn 1862: 131-132)

The letter, most probably sent from Cleghorn’s honeymoon, as he had gotten mar-
ried in the beginning of August, describes the observation of what we suggested to 
call a ‘socio-natural site’ (SNS) in 2008 (Winiwarter/Schmid 2008).

Socio-natural sites are the nexus of human practices on the one hand and their 
material precipitates and prerequisites called ‘arrangements’ on the other hand, 
as we shall discuss in detail below. Cleghorn’s letter abounds with descriptions of 
such sites: he not only engaged in the practice of using a ship for transportation, 
he astutely observed that the f lood had rendered the landmarks for steering in-
visible. One can see how unwanted changes in the landscape resulting from the 
river’s rise made the practice of shipping more difficult and dangerous. He also 
describes a train stuck on submerged rails that were probably dangerously un-
dercut by water. This allows us to observe another site where a human practice 
interacts with a dynamic not intended by humans.

Cleghorn’s inquiries into the potential causes of the f lood allow the identifi-
cation of yet another socio-natural site, namely the entire Nile Valley in its hu-
man-tampered form. Whatever the reasons were for “the abolition of the estab-
lishment for watching the embankments”, this organisation apparently had been 
necessary and useful in dealing with the Nile’s changing water f low, and its aban-
donment led to unwanted effects. This observation is true for all interventions; 
investments into arrangements result in maintenance requirements that can 
overtax a society. We also learn of sluices and breaches that need to be repaired 
quickly, and hence of a socio-natural site involving technological artefacts and on-
site material, such as the riverbed. The practice of agriculture has to be adapted 
to the situation, as Cleghorn understands; seed has to be sown while the nutri-
ent-rich river deposit is still wet, a deposit that comes with the Nile’s waters, as he 
establishes by investigating a water sample.

Not only can we observe Cleghorn observing the Nile at high water, thus giv-
ing us an opportunity for a second-order observation, the letter also allows us to 
understand that socio-natural sites are spatially nested across scales and differ in 
duration.

An entire river basin can be viewed as one single site for particular practices, 
such as Integrated River Basin Management; parts of such a basin emerge as a 
site only temporarily, while humans are using it, e.g. for shipping, or for a longer 
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time, when arrangements of longer duration are built by humans, such as sluices, 
weirs, barrages or embankments. The concept of socio-natural sites provides an 
analytical tool for studies of the long-term development of the tight and multiply 
interwoven connections between human agency and the material realm.

Human Practices and Arrangements

Socio-natural sites are established via human practices. These practices interact 
with the material world, and are thus subject to natural laws. Insofar as living 
matter is part of the ‘arrangements’—this is the notion used to denote the mate-
rial parts of a socio-natural site—the development of such a site over time is also 
subject to evolutionary change.

But let us first define practices. According to Andreas Reckwitz,

[…] a practice represents a pattern which can be filled out by a multitude of single 
and of ten unique actions reproducing the practice (a certain way of consuming 
goods can be filled out by plenty of actual acts of consumption). The single individ-
ual—as a bodily and mental agent—then acts as the ‘carrier’ (‘Träger’) of a prac-
tice—and, in fact, of many dif ferent practices which need not be coordinated with 
one another. (Reckwitz 2002: 249-250)

Reckwitz then explains that practices are both bodily and mental activities, based 
on understanding and know-how. A practice is a ‘nexus of doings and sayings’, 
understandable not only to the agent or the agents who carry it out, but also un-
derstandable to bystanders, at least within the same culture. Practices, in short, 
are the routinised acts that form the building blocks of everyday life. As bodily 
acts, practices are carried out at particular places and times. Theodore Schatzki 
accounts for this fact with the notion of ‘social sites’, as the places where practices 
are carried out. For him, history is constituted by the technologically-driven 
metamorphosis of social sites (Schatzki 2003).

Following Schatzki, we suggested in 2008 to introduce something other than 
just human-made technology into theories of historical change. We wanted to in-
corporate the role of intrinsic change of arrangements; they change because they 
are subject to the laws of physics and—in the case of living entities—to random 
mutation. The concept of arrangements acknowledges that not everything that 
happens when a practice is carried out is under societal control. While practices 
depend on arrangements, they are also restricted by them. Irrigated agriculture 
in the Nile Valley enabled high yields for millennia, albeit necessitating a tight 
schedule of planting and harvesting, the maintenance of irrigation infrastruc-
tures and yearly re-surveying and demarcation of fields after every f lood. Despite 
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those arrangements, agricultural practices in the Nile valley still depended on the 
process of photosynthesis, which remains beyond human control.

We conceptualise arrangements as the material precipitates of human prac-
tices, constantly changing due to changes in these practices. Arrangements are at 
the same time the prerequisite of practices and shape them via the opportunities 
they offer and the obstacles they form. Rivers like the Nile resist human prac-
tices. Floods, sedimentation, siltation, changing river arms, all pose a consider-
able challenge to humans, and while the hydrological and morphological specifics 
might be quite different at different parts of the Nile Valley, the overall pattern is 
very similar.

Socio-natural sites are not just functional but can be eminently political. Pur-
posive human interventions demand particular attention if arrangements are un-
stable, but this is not only dreaded. Sites with highly resistant arrangements, such 
as f lood-prone river valleys, offer the potential for groups of human actors to dis-
tinguish themselves by overcoming the resistance of ‘nature’, and so to gain power 
or at least in social status. Land surveyors, irrigation canal builders, and other 
proto-engineers are a case in point. Thus, resistance can lead to sites of particu-
lar political interest. The Egyptian Pasha and those in his vicinity were certainly 
such a group. Many 18th and 19th century rulers resorted to the ‘conquest of na-
ture’ (Blackbourn 2006) to demonstrate their political power. It would be tempt-
ing to argue that a ruler’s logic would be, “the more resistant the arrangements, 
the more powerful the lord”. Instead, we suggest to emphasise the tendency of all 
ruling elites to underestimate the challenge of the rivers, mountains, wetlands 
and other ecosystems they colonise for societal purposes. As Libby Robin (2007) 
has pointed out, a barren and uninviting continent (Australia) created a nation by 
giving it the joint purpose of taming the rather unwilling nature. Petra van Dam 
(2016) has shown how dealing with the material and living world in the water-rich 
and f lood-prone Netherlands had an important bearing on human history, on in-
stitutions, organisations, power distribution and conf licts. Rephrased in the ter-
minology suggested here, environmental history abounds with socio-natural sites 
created and changed for political reasons. The Nile at the very latest became such 
a political site with President Nasser’s prestige project par excellence, the Aswan 
Dam (Hughes 2000; Blocher 2016).

What Constitutes Socio-Natural Sites?

As we have seen, the concept of socio-natural sites uses two terms to emphasise 
the co-constructed quality of places. Socio-natural sites are constituted by ar-
rangements and practices.
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All practices, for example those of agriculture along the Nile, are embedded 
in arrangements, namely in the Nile river valley, its river sediment, waters, fields, 
draught animals, seeds and implements. Practices are bound by arrangements, 
but also change them. Every agrarian innovation changes human work as well as 
the fields, meadows or forests in which it takes place.

Ontologically, arrangements are themselves hybrids, in which anthropogenic 
and non-anthropogenic processes are inextricably interwoven. For analytical pur-
poses, the ‘natural’ features of the socio-natural arrangements can be defined as 
those which have not been created by humans and defy full human control. But 
their hybrid character prevails, not least because all arrangements bear the traces 
of past practices. Practices and arrangements are always inf luenced by their pre-
cursors. This becomes obvious when one recalls that people inherit changed envi-
ronments because their ancestors have intervened into them, be it in the form of 
fields, embankments, sluices, canals, street systems or cities.

Modern humans are not the only species that receive an ecological inheritance. 
All animals that build dwellings used by more than one generation experience 
an ‘ecological inheritance’, rabbit burrows, anthills, termite mounds, and beaver 
dams being cases in point (cf. Laland et al. 1999; Ellis 2015). While all organisms 
share niche construction as their capacity to modify sources of natural selection, 
there remains a difference between termite mounds and human arrangements. 
Socio-cultural human niche construction is accumulative, with new cultural 
traits responding to, or building on, earlier cultural traditions, making use of nov-
el ways of transmission of information via language (Laland et al. 2000).

Practices and arrangements are connected via mutual inf luences. Therefore, 
the process of history can be understood as a consequence of transformations of 
socio-natural sites through co-evolutionary development.

The concept of the site also draws attention to the fact that observers consti-
tute socio-natural sites by analysing historical incidents and situations. Since the 
analysis is mostly based on human artefacts, i.e. on materialised and preserved 
observations made by humans (historical sources), theirs is a second-order ob-
servation, an observation of observations. Keeping this in mind makes SNS com-
patible with constructivist approaches—but more importantly, with the help of 
such a concept, the question of the role of nature in history can be dealt with on 
an adequate theoretical level. As practices and arrangements are both hybrids, 
namely socio-natural hybrids, the dichotomy between nature and culture can be 
overcome, and actor-oriented and systemic observations can be coupled.
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Merits of a Co-Evolutionary Concept

When we first suggested the concept of socio-natural sites, our main concern was 
to offer alternatives to nature-culture dichotomies and to concepts of hybridity 
that focus on technology and allow only a marginal role for natural processes. For 
us, structure and agency, cause and effect, are best understood as dialectical. This 
is in line with practice theory that aims for transcending the dualism of structure 
and agency. But while human agency and social structure are seen as mutually 
co-constructed (Sovacool/Hess 2017), most practice theory disregards nature’s 
role in history.

As effects can become causes over time, the difference between agency and 
structure is dependent on the time of observation. However, this leaves open how 
interactions between entities beyond full human control (i.e. arrangements) and 
human practices, the focus of environmental history, should be conceptualised. 
As these entities are often called ‘nature’, Nature, natures, or nature, with a coun-
terpart in culture, the relation between socio-natural sites and co-evolution mer-
its attention.

The Trouble with Nature in Environmental Historiography

Environmental history has problematised the attribution of power to nature, cast 
in questions such as whether nature has ‘agency’, i.e. actor status, or whether it 
should better be understood as part of structures. This remains controversial.

Braudel, for example, whose concepts have been very inf luential in European 
historiography, counts nature among the structures in the form of ‘longue durée’ 
(Braudel 1960). The question of whether nature should be conceptualised as struc-
ture, as ‘actant’ (Latour 1996) or actor leads to a critique of the concept of the du-
alism of structure and action: structures are always both medium and result of 
social action, just as external nature is always both result and a limiting medium 
of social action (Giddens 1979). 

Nature is a medium, since it permits certain actions, but prevents others. Na-
ture is a result because it can only be produced if it is processed as a medium of 
social action (Groß 2006: 98). Reacting to this dialectic, environmental historian 
Linda Nash suggests that the narratives of environmental history should empha-
sise that human intentions do not emerge in a vacuum, that ideas are often not 
clearly separated or separable from actions, and that human agency cannot be 
separated from the environment in which it develops. “Human history”, as John 
McNeill (2003: 6) has put it, “has always and will always unfold within a larger 
biological and physical context, and that context evolves in its own right”. The con-
cept of SNS focuses on the changing relationship between this ‘larger context’ and 
humans. Humans are not the motors of history, but partners in a communicative 
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process with living and inanimate nature in which the conditions of existence are 
negotiated (Nash 2005).

Such considerations should not overlook an initial condition: Nature in en-
vironmental historiography—as ecological, biological, chemical and physical 
processes as well as landscape morphology, climate, soil, weather etc.—is set as 
a powerful explanandum for historical processes. Only if this setting process is 
not disclosed, does the question of the arbitrariness of essentialised ‘nature’ arise 
(Winiwarter/Knoll 2007: 13; cf. also Nash 2005). Environmental history pays at-
tention to and declares natural processes as a narrative and explanandum. A dia-
lectical approach allows tackling the question of the nature of nature. As environ-
mental historians, we tend to accept that all humans exist in and as fundamental 
nature, which is not at our disposal, allowing at the same time that all nature is 
socially constructed. Whoever wants to explore nature or social action in nature 
must consider and make explicit the normative elements of his or her own posi-
tion (Steinberg 2002: XI), i.e. epistemologically recognise and address the role of 
the scholarly observer. 

SNS as a Bridging Concept to Ecology and Evolution

Focussing on practices rather than ‘culture’ makes SNS compatible with practice 
theory; focussing on arrangements rather than ‘nature’ or ‘technology’ allows for 
embracing the hybridity of the material world as composed of living and non-liv-
ing matter and resulting in as well as inf luencing human practices. We suggested 
four ‘modes’, through which SNS would be constituted, namely perception, repre-
sentation in symbolic terms, programs and work. Those engaged in practices create 
effects on the material world via work, what they do depends on their aims (pro-
grams), these in turn are the result of representations (e.g. in language, diagrams 
or maps) of what they perceive via their senses. Perception is a prerequisite for 
symbolic renderings of those perceptions, which are a prerequisite for the for-
mulation of cultural programs on how to interact with the material world. The 
interaction itself must involve energy to have a material effect. SNS were mapped 
via these four modes onto the paradigm of the Vienna School of Social Ecology, 
an analytical, system-driven approach focussing on nature-society interactions 
(Fischer-Kowalski/Erb 2016)—and thus reproducing the nature-culture divide.

We soon shifted our focus towards the biological sciences, linking SNS to 
co-evolution, a path that seemed to support our communicative interest in becom-
ing conversant with (historical) ecology. The cornerstone concept of the ‘ecosys-
tem’, comprising living and non-living matter and made up of niches constructed 
by organisms and creating an ecological inheritance for them (Ellis 2015) is largely 
compatible with SNS. One can conceptualise niches as arrangements created and 
maintained by practices as well as inf luencing these practices. Their interaction 
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can be described as construction of socio-natural niches, distinguished and delin-
eated for analytical purposes as site-specific sets of practices and arrangements by 
scholarly observers.

Ecosystems are Governed by Biological Evolution

Recently, environmental historians have come to embrace an evolutionary ap-
proach for conceptualising the interactions between humans and other species. 
Edmund Russell (2003; 2011) has argued in his ‘evolutionary history’ that human 
history has to include the genetic evolution of non-human species during histor-
ical times and not just as a feature of the distant past. He draws his readers’ at-
tention to animal and microbial pests, which become resistant to the application 
of pesticides over time, he reminds us that domestication and breeding, along 
with the inadvertent zoonoses are long-term features of human co-evolution, 
as are plant breeding, and agents causing human diseases, even epidemics. We 
suggest combining these valuable insights with niche construction (Winiwarter/
Groß 2015) to allow for not just evolutionary, but also ecological inheritances and 
co-evolutionary developments.

One way to combine evolution and ecology with human history is the concep-
tual framework of the ‘ecological niche’. It enables to draw attention to the legacies 
human practices create when they intervene into ecosystems. Kevin Laland, Mar-
cus Feldman and John Odling-Smee (1999) proposed ‘cultural niche construction’ 
as a universal principle of all species. Niches such as termite mounds or rabbit 
burrows form an ecological inheritance, a modification of the environment over 
very long periods, which impacts evolution. This is true also for the human species. 
Because niches can profoundly change the environment, they play an eminent role 
in human history. They generate ‘lock-in effects’ which change the relative proba-
bility of different future options for a population. Irrigated agriculture as in an-
cient Egypt is a case in point.

Socio-ecological niches are not just arrangements. Like the latter they have a 
bearing on practices, but they are also mirrored in the symbolic realm, as strug-
gle over interpretative dominance or as competing epistemologies in the cultural 
construction of resources. Richard White’s ‘middle ground’ describes an instance 
of competitive construction of resources between indigenous peoples and the Eu-
ropean colonisers in the Great Plains (White 2011 [1991]).

As things stand now, our focus has both become more precise and slightly, but 
importantly shifted. We see SNS as a hinge concept between evolutionary ecol-
ogy and history, as a contribution to a non-dichotomous perspective on interac-
tions between humans and the rest of the world, paraphrasing Beinart and Coates’ 
(1995) notion. But it is more than a mere bridging concept.
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Arrangements and their Legacies

In a world of hybrids, SNS’s main contribution lies in enabling a taxonomy of ar-
rangements and the long-term changes in practices (‘legacies’) they bring about 
(cf. for the following paragraph Winiwarter et al. 2016). Arrangements can be cat-
egorised according to the character of the legacies they create. As arrangements 
consist of matter, the qualities of the materials used for a particular arrangement 
inf luence how practices will impinge on an arrangement. All matter is subject to 
natural laws, in particular to the laws of thermodynamics. While evolution leads 
to the intrinsic dynamics of living entities, the interplay between energy, exergy, 
dissipation and entropy causes the dynamics of inanimate arrangements. The re-
sulting dynamic is usually called ‘wear and tear’. The following table was originally 
developed with arrangements to harvest exergy in mind. Exergy is “the maximum 
work that could theoretically be done by a system as it approaches thermodynamic 
equilibrium with its surroundings, reversibly. Thus, exergy is effectively equiva-
lent to potential work […], it is what most people mean when they speak of ‘energy’” 
(Ayres/Warr 2005: 185-186). The more exergy is harvested, the more problems of 
wear and tear are to be expected for the arrangement. While a wooden mill wheel 
can be left to disintegrate without creating severe problems, leaving a nuclear re-
actor alone after its working life would have disastrous consequences, as wear and 
tear would play out on energy-rich material. 

We suggest that legacies can be benign, problematic, or wicked. Hence, ar-
rangements are wicked when they have a very long lasting legacy, in principle in-
definitely long. What does indefinitely long mean? The half-life of plutonium is 
ca. 24.100 years. After this time, half of the plutonium is still there. Plutonium 
is a dangerous, pyrophoric heavy metal, not just intensely radioactive, but very 
poisonous. It therefore creates wicked legacies. 

Exergy-rich arrangements also tend to need a lot of maintenance. The more 
energy society needs to invest not only into erecting an arrangement, but also into 
maintaining it and into dealing with its legacies, the more wicked it should be 
considered. More effort goes into coping with these legacies than into the original 
cause. Because they are so long-lasting and so difficult to deal with, the burden is 
shifted unequally between the builders and users on the one hand and the inher-
iting generations on the other. Different types of legacies have different power to 
transform society. Wicked legacies, because they bind society to deal with them 
over very long periods, transform society. A society having created a nuclear lega-
cy has to protect it from proliferating, and one can clearly see how this transforms 
society. A case in point are the international politics towards Iran or Pakistan, 
both countries striving to or already having a nuclear industry, albeit under diffi-
cult political circumstances.
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For environmental historians, it is important to understand that transforma-
tions, both those occurring thermodynamically or by biological evolution, and 
those humans bring about characterise the present situation. We are not living, 
as we might wish, in a stable world, but in a situation of great and accelerating 
dynamic, caused mainly by the abundance of fossil and nuclear energy. In such 
a situation, no single discipline has the key to address the drivers and dynamics 
of change adequately. We have to work together and socio-natural sites were pro-
posed to serve as a bridging concept to foster such collaboration.

Table 1: Arrangements and their Legacies

Characteristics Arrangements 
with short-lived 
legacies

Arrangements with 
stable, long-lived 
legacies

Arrangements with 
transformative legacies

Type of Legacy Benign Problematic Wicked

Longevity of Legacy Short Middle Long  
(indefinitely)

Maintenance
requirements

Low Middle High

Energy expenditure 
centred on 

Production Production and 
Maintenance

Maintenance

Exergy harvest density Low Middle High

Transformative
Potential (Impact
on practices)

Local, Sectoral Local, Regional, 
Sectoral (one or 
several)

Societal, global

© Winiwarter/Schmid 2016: 164

Uses of the Concept

In our first publication, we used SNS to re-interpret an early modern agricultural 
textbook (Winiwarter/Schmid 2008). Thereafter, our research focussed on more 
‘watery’ topics, namely the Danube (Schmid 2009; Winiwarter et al. 2013; Hohen-
sinner et al. 2013; Haidvogl et al. 2018), and on other regulated rivers (Winiwarter 
et al. 2016). For roughly a decade, with few exceptions (Gingrich et al. 2013), we 
used SNS mainly to write river histories, particularly in the urban context of Vien-
na and with a long-term approach covering several centuries.

Consequentially, SNS met most resonance among scholars with similar in-
terests, be it for f loods on the Ohio river (Lübken 2014: 10-11), water policy and 
management in 20th century Czechoslovakia and Romania (Štanzel 2017: 36-37), 
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small (Zumbrägel 2018: 49) or larger hydropower facilities in rivers (Schoder 2018). 
Coteli (2015: 170) referred to SNS to reconstruct what he calls the ‘destruction’ of 
the riverine landscape of the city of Kayseri in the late Ottoman period.

Apart from our own work, so far, SNS were used most intensively at TU Darm-
stadt, where the concept provided a common terminology for an interdisciplin-
ary research programme in urban and sustainability studies (Engels et al. 2017: 9), 
again with a special interest in urban waterbodies (Toyka-Seid 2017). Recently, Di-
eter Schott and co-editors of a volume on urban-environmental history referenced 
SNS to elucidate the seeming paradox that cities change nature and are nature at 
the same time. In their perspective, SNS is an approach to “study historical trans-
formations […] in a way that avoids merely anthropocentric or naturalistic notions 
while acknowledging the dialectic nature of all transformation processes” (Soens 
et al. 2019: 8).

As a bridging concept, SNS has proven useful also in other disciplinary com-
munities. The river geomorphologist Peter Ashmore (2015) refers to SNS to argue 
for what he calls a ‘sociogeomorphology’ of rivers. On a similar line of thinking, 
but from the historians’ side, the concept has been applied to encompass process-
es of coastal erosion (De Freitas/Dias 2017). A group of environmental engineers 
found SNS useful to plead for a focus on the linkages between biophysical and 
social aspects “to better anticipate the possible future co-evolution of water sys-
tems and society” (Ceola et al. 2016). Geographers, in their pursuit to integrate 
the human with the physical branch of their field, have welcomed SNS as a tool to 
conceptualise the systemic relations between humans and the environment (von 
Elverfeldt/Egner 2015).

In environmental history, SNS has been applied to other than aquatic topics, 
too. Martin Knoll (2013) has taken up the concept and further developed it for an 
environmental history of Early Modern topographies. Knoll uses SNS for a thor-
ough critique of his source type. The result is a major methodological achievement 
that does justice to the epistemic interests of environmental history, reconstruct-
ing historical perceptions as well as environmental realities of the past. Hahn 
(2014: 50), who studied early modern agricultural textbooks, focused on our ini-
tial idea of different modes (labour, programmes, perception and representation) 
that constitute the nexus of practices and arrangements (Winiwarter/Schmid 
2008: 161-163). Our own work with similar sources on past perceptions of f luvial 
environments as SNS (Andraschek-Holzer/Schmid 2012) has refrained from doing 
so. The concept was also applied to saltworks by Martin Knoll (2016), limestone 
quarries (Haumann 2016), earthquakes in Italian cities (Parrinello 2015: 6), and for 
an environmental history of the Austrian Alps as they have been transformed by 
winter tourism (Groß 2019). Dominik Collet’s recent study on European famines 
in the early 1770s consistently uses the German term “sozio-naturaler Schauplatz” 
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(Collet 2018: 18; 308) in a very similar meaning but without direct reference to our 
work.

Richard Hoffmann (2014) related to SNS to write his comprehensive environ-
mental history of medieval Europe, a history that “brings the natural world into 
the story as an agent and object”; history occurs locally in distinct socio-natural 
sites while being also shaped by larger forces (Hoffmann 2014: 3-11; 372-376). Other 
medievalists employed SNS to ref lect on the role of different forms of energy in 
water history and to make the point that the human body has an essential role 
in all socio-natural histories (Smith 2018: 15), both as performer of practices and 
as an element of the biophysical arrangements. Christoph Sonnlechner (2010) ap-
proached Vienna and its hinterland as a socio-natural site to reconstruct f lows of 
wood into the medieval city and to explain conf licts over this key resource.

The concept was developed to observe and analyse changes in the material and 
biophysical world while emphasising, as explained above, that all historiography 
is second-order observation. Scholars from environmental humanities, ecocriti-
cism in particular, have used this insight in their ways to adopt SNS (Bergthaller 
2015: 22), and re-read, for example, 19th century novels as observations and de-
scriptions of past socio-natural sites (Kneitz 2015; Kneitz 2016).

Conclusions

All these works, as diverse as they are in disciplinary terms, have in common that 
they appreciate SNS as a hybrid concept. Almost 25 years after Richard White’s 
(1995) Organic Machine, there is obviously still an intellectual demand for con-
ceptual tools that support radical hybrid thinking, in environmental history and 
beyond. As this review demonstrates, SNS have been proven useful to foster the 
inclusion of what usually is excluded in established disciplinary views. Broadly 
speaking, SNS helps to consider the ‘other’, being society and culture in the case 
of natural scientists and engineers, and nature in the case of historians and other 
humanities’ scholars. SNS, like any other conceptual tool, aims to change the way 
we look at the world and how we communicate across disciplinary boundaries. 

The concept has also proven fruitful in academic teaching. We have employed 
SNS to organise environmental history courses bridging continents (Oliveira/
Schmid 2011), students have successfully completed Master- and PhD-thesis in 
environmental history based on SNS under our supervision (Neundlinger 2011; 
Pollack 2012; Spitzbart-Glasl 2014; Veichtlbauer 2015; Schneckenleithner 2018; 
Schoder 2018) and at other universities (Mevissen 2013; Arrigoni Martelli 2015). 

While socio-natural hybridity has so far been the core reason for many schol-
ars to use SNS, two other features of the concept might deserve to be further elab-
orated and linked to each other: co-evolution and legacies. Peter Coates (2016: 152) 
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recently told the story of a place near Denver, Colorado as that of a socio-natural 
site where plutonium was produced for nuclear weapons. Our world is laced with 
thousands of such nuclear and other scars and wounds (Storm 2014), among them 
post-mining sites that will constrain all life on earth deep into the future (Win-
iwarter/Schmid 2018). Socio-natural arrangements creating wicked legacies of 
transformative power emerged from co-evolutionary processes. Their existence 
might change co-evolution itself. To write meaningful environmental histories 
today, we probably need to better conceive of history as a co-evolutionary process, 
as the co-evolution of socio-natural sites.
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Materiality and Practice Theory

Sebastian Haumann

‘Materiality’ is a key term of current theoretical debates in the humanities and 
social sciences. However, ‘materiality’ refers to a whole array of diverse research 
questions and theoretical stances rather than to a clearly defined concept. In 
the broadest sense, it relates to how organisms, things and matter are deployed 
to shape social phenomena. The notion emphasises that these material entities 
might be configured by human actors, but that their properties have powers in 
and of themselves that unfold beyond human control. As such, materiality is cen-
tral to urban-environmental history interested in issues such as the provision and 
consumption of resources, the construction and configuration of the built envi-
ronment and infrastructural networks, or urban pollution and ecosystems. All of 
these clearly are the result of human activities but their effects and dynamics do 
not necessarily conform to human intentions. Therefore, the debate on materiality 
is of great importance for issues of urban-environmental history.

The impact of material factors on the development of cities and urbanisation 
is by no means a new topic in historical research. Prominently, Fernand Braudel 
(1972 [1949]) already stressed the importance of topography, ecosystems and cli-
mate for urban development. However, over the last two decades our understand-
ing of materiality has become more complex as theoretical deliberations, inspired 
by such diverse approaches as Material Culture Studies, Actor-Network Theory, 
New Materialism or Praxeology, have been applied to urban-environmental histo-
ry. Whereas material factors were traditionally understood as the preset frame-
work of a more or less static world in which social development would unfold, the 
current debate emphasises the co-evolution of social and environmental change 
in both a cultural and material sense (Winiwarter/Knoll 2007: 131-143). The de-
bate has moved from simple interactionist models, in which material objects and 
social phenomena were neatly demarcated, to concepts in which environmental 
and social dynamics are inextricably intertwined. Across the different theoretical 
contexts in which materiality is currently discussed, the term is used to delineate 
the complex reciprocal relationships between organisms, things, matter and social 
phenomena (Smith 2018; Knoll 2014).
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In studies on urban-environmental history, the notion of materiality has been 
adopted to analyse the co-evolution of social and environmental development in 
regard to a multitude of objects of investigation. The first part of this chapter gives 
a brief overview over the field and places the different strands of research within 
their respective theoretical contexts. It will focus on the main points of contesta-
tion, in particular those related to the distribution of agency and power. While the 
breadth of research ref lects the loose definition of materiality and the variety of 
theoretical perspectives, the second part of this chapter sets out to sketch in more 
detail a conceptual approach to materiality that has emerged from praxeology. I 
propose that making past practices the unit of research will facilitate the empiri-
cal analysis of those nexuses in which organisms, things and matter are concretely 
enmeshed with social phenomena. As the debate on materiality is still ongoing, 
the praxeological approach sketched here might prove useful for research in ur-
ban-environmental history, although it is evident that there remain many unre-
solved challenges in coming to terms with materiality.

The Powers of Materiality

As with many questions in the field of urban-environmental history, the challenge 
to overcome the dichotomy of the ‘city’ opposed to ‘nature’ has been the starting 
point for deliberations on materiality (Melosi 2010). In the 2000s, the term ‘mate-
riality’ was first adopted to describe those forces that are holding the two spheres 
inseparably together. It was used to indicate that social, economic, cultural and 
political processes underlying urban development were always intertwined with 
factors deemed ‘natural’. Even more, the remarkable ascendency of cities in the 
19th and 20th centuries was not interpreted as a sign of emancipation form ‘na-
ture’ but as the result of intensified relations between social and environmental 
dynamics (Soens et al. 2019; Pritchard/Zeller 2010). In this, the material world 
became “a dynamic, differentiated and interactive force, within processes from 
which it has sometimes been analytically expunged” (Otter 2010: 39).

As Matthew Gandy (2002) has shown for New York City, the overall stability 
that characterised urban life even in the face of accelerated growth became pos-
sible only because ever more complex infrastructures ensured a reliable provision 
of water, foodstuff and energy. Also, urban ecosystems and topographies were 
altered, sometimes with adverse consequences but more often improving living 
conditions, including attempts to reduce the vulnerability to diseases transmitted 
by bacteria. Finally, urban development involved the translocation of enormous 
amounts of construction material which accumulated in the built environment 
and generated strong path dependencies (Toyka-Seid 2011; cf. Bernhardt in this 
volume). All of these transformations produced new kinds of interdependencies 
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with the “dynamic, differentiated and interactive force” exerted by the material 
world. Apart from the occasional crisis, these increasingly complex interdepen-
dencies formed the prerequisite for sustained urban growth. The impact of ma-
terial forces can therefore not be reduced to disturbances or restraints, but has 
to be understood as essential to the creation and stabilisation of urbanity (Schott 
2014: 14-15).

While stability is essential for sustained urban growth, materiality has been 
predominantly discussed as a force that perpetuated patterns of social inequality. 
Already in 1980, the philosopher of technology Langdon Winner analysed how ma-
terial properties of infrastructures and the built environment “embody specific 
forms of power and authority” (Winner 1980: 121). He prominently referred to the 
example of the bridges across New York’s parkways of the 1930s, which were delib-
erately built too low for buses to pass and thus excluded low income groups, in par-
ticular African-Americans, from accessing recreational facilities. Furthermore, 
the “systematic social inequality” these material structures “embodied” outlasted 
the social context in which they were created and the material legacies continued 
to shape social constraints (ibid: 124). In a similar vein, Gandy (2002) argues that 
social stratification in New York was solidified by the arrangement of water pro-
vision, the creation of parks and the distribution of environmental hazards. This 
echoes the current debate on environmental justice to which the material forces 
of pollutants, radioactive fallout and other substances are essential (Kirchhelle 
2018). The uneven exposure to these hazards aggravates social inequalities and the 
long-term legacies of materiality helps explain their persistence (Flanagan 2000; 
Luckin 2005; Massard-Guilbaud/Rodger 2011; Pichler-Baumgartner 2015).

Materiality is also involved in organising social relations beyond the vital im-
pact on environmental justice. Research has paid particular attention to the role 
that things have played in the emergence of the ‘modern subject’, which is often 
closely linked to urbanity as a way of life. Chris Otter (2008) has analysed how 
the provision of gas and the design of streets has entrenched liberal ideals of do-
mesticity and the public in the urban culture of Victorian Britain. The argument 
follows the Foucauldian idea of governmentality which implies that material ar-
rangements support the self-regulation of society. In a recent study, Stefan Höhne 
(2017) has similarly shown how the design and arrangement of New York’s subway 
system has formed a passenger behaviour considered to epitomise ‘modernity’. In 
a more abstract sense, Patrick Joyce claimed that “the social […] is seen to be per-
formed by material things just as much as by humans” (Joyce 2010: 227). This over-
laps with Material Culture Studies, which also highlight the relevance of things in 
the construction of subjectivation and social order (Miller 2006; Gerritsen/Riello 
2014).

However, in comparison with Material Culture Studies, urban-environmental 
history is much more concerned with how environmental dynamics effect social 
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phenomena beyond human control. On the local scale, this becomes evident in 
Michael Rawson’s (2014) discussion of the constant remaking of Boston Harbor 
since the 18th century. While successive plans for dredging and filling in the Har-
bor, interventions central to maintaining the economic and social structure of the 
city, were devised and executed, they frequently proved to be based on insufficient 
knowledge of the marine hydraulics. On the global scale, cities are increasingly 
interpreted as a driver behind the transition into the ‘Anthropocene’. Much of the 
controversy over the ‘Anthropocene’ hinges on the question to what degree change 
induced by humans, as through urbanisation, has set into motion self-propelling 
geological and biological processes (Davies 2016). In contrast to studies on social 
order and subjectivation, materiality figures as a force that cannot be deliberately 
deployed. Instead, this strand of research moves the focus of attention towards 
the unintended, unpredicted or uncontrollable effects of humans’ engagement 
with environmental dynamics.

Focusing on the co-evolution of social and environmental change does there-
fore complicate the question how potency and power is distributed between 
humans and non-human entities. This question has been prominently raised by 
Actor-Network Theory (ANT). From an ANT-perspective, things, organisms and 
matter acquire agency that matches the agency of humans. Protagonists of ANT 
such as Bruno Latour and Michel Callon have therefore called for a symmetrical 
analysis of human and non-human entities involved in the creation of social phe-
nomena (Callon 1986; Latour 2005). While Latour and others developed their ideas 
in the context of science studies, their approach has also been taken up in urban 
history. Bert de Munck (2012) has explicitly linked his research on urban commod-
ity markets to ANT. De Munck argued that the market was never only organised 
through highly abstracted consumer and producer choices, but hinged on the ma-
terial qualities inscribed in the commodities with which they formed a network. 
In a further step, de Munck (2017) developed his considerations on urban markets 
into a more general concept of ‘Urban Agency’. In this conceptualisation, the city 
is considered a network made up of human and non-human entities, which are 
both endowed with agency to (re-)produce social phenomena.

The problem with the distribution of agency that ANT has highlighted stems 
from its opposition to the long tradition in Western thought which “locates agency 
in the human mind, separating it from both the body and the non-human envi-
ronment” (Nash 2005: 67). In this reasoning, organisms (including human bodies), 
let alone things and matter cannot have agency, while the human mind is de-ma-
terialised. Over the last decades, this core assumption of Western thought has 
been criticised from a perspective that has come to be referred to as New Mate-
rialism. On the one hand post-humanist critics argue that autonomous will and 
ref lected motivation are not exclusively reserved to humans. In order to under-
stand why organisms, things and matter exert force it has to be acknowledged that 
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they are endowed with agency comparable to that allegedly directed by the human 
mind (Bennett 2010; Coole/Frost 2010). On the other hand, Tim LeCain (2017) has 
recently asked to what extent the human mind actually is autonomous from the 
material conditions of human life. He argues, pollutants, foodstuffs and interac-
tion with other organisms and materials have decisively shaped the cognitive and 
epigenetic development of humans. Even more, organisms and materials make 
humans think and act, a force that is conventionally reserved to the unique capac-
ity of the human mind.

At this point, it is worth turning to some limits of the current debate on mate-
riality and its applicability to urban-environmental history. First, referring to ma-
teriality as a force in history subjects research to the allegation of reintroducing 
environmental determinism, especially when stressing the symmetrical distribu-
tion of agency. There is a fine line between asserting that organisms, things and 
matter have a formative impact on social dynamics and relegating responsibility 
for social phenomena, including inequalities, to these forces. As Otter put it, the 
crucial question for studies in urban-environmental history is, how “can materi-
ality be apprehended as more than an effect but less than a determinant?” (Otter 
2010: 45) Many of the studies cited above are careful in ref lecting this challenge, 
and it is indeed advisable to make such considerations explicit when working with 
concepts of materiality.

Second, materiality is often presented as a necessary corrective to what is con-
sidered the exaggerations of the ‘cultural turn’ (LeCain 2017: 67-139). Discussing 
environment and cities purely in terms of ideas and perceptions appears to re-
produce the ills of the nature-culture dichotomy. However, cultural constructions 
are essential to our understanding of the environment. This poses a true epistem-
ic dilemma. How do we know about materiality if not through the lens of some 
construction of popular or scientific knowledge? How are we able to evaluate and 
judge changes to the environment and the role material forces play in it if not from 
a normative perspective (Sutter 2013)? This problem seems to be particularly bur-
densome for historians who are to a large degree reliant on source material that 
represents the perceptions of past societies. Resorting to the findings of natural 
science and interdisciplinary research, as frequently suggested (McNeill 2003: 
39-41), might be an alternative. But ultimately, scientific knowledge about nature 
also has to be considered a construction that changes over time (Brüggemeier 
2014: 363). Nonetheless, many of the studies on urban-environmental history cited 
above have shown that if cultural constructivism is not dismissed outright but 
incorporated into the analysis of materiality, this can yield valuable insights into 
the co-evolution of environmental and social change.
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Materiality in Practice

Practice theory provides a promising approach for a systematic engagement with 
the limits pertaining to the current debate on materiality, even though it does not 
ultimately solve the problems discussed above. Regarding the issue of agency, the 
leading theorist of praxeology, Theodore Schatzki, has recommended to moderate 
the tone of the controversy. Even though he shares the belief that the separation 
of the human mind from the material world is an illusion that needs to be tran-
scended, he argues that it is legitimate to focus on the social as a subject in and of 
itself (Schatzki 2010: 124-125). On an empirical level, practice theory also allows for 
a specific interpretation of primary sources. Making practices the unit of research, 
offers a framework for a systematically ref lected analysis of sources, which are 
at the same time the outcome of cultural construction and references to forces of 
materiality.

Conventionally, practice theory in historical research has been applied to so-
cial phenomena. This research is primarily concerned with the routinised interac-
tion between humans and the formation of social structure, as in rituals, customs 
or knowledge formation (Haasis/Rieske 2015; Füssel 2015; Pickering 1992; Bour-
dieu 1977). However, practice theory does reserve a specific place for things, mat-
ter and organisms. These are highly relevant and essential to the constitution of 
practices, as Andreas Reckwitz’ definition of practices indicates:

A ‘practice’ […] is a routinized type of behaviour which consists of several elements, 
interconnected to one another: forms of bodily activities, forms of mental activi-
ties, ‘things’ and their use, a background knowledge in the form of understanding, 
know-how, states of emotion and motivational knowledge. A practice […] forms so 
to speak a ‘block’ whose existence necessarily depends on the existence and specif-
ic interconnectedness of those elements and which cannot be reduced to any one 
of these single elements. (Reckwitz 2002: 249-250) 

While Reckwitz writes of practices as a ‘block’ in which activities and things are 
integrated, Schatzki locates things outside of practices but similarly emphasises 
that these are inseparably intertwined in practice-arrangement nexuses: “social 
life inherently transpires as part of nexuses of practice and materiality” (Schatzki 
2003: 84). Significantly, Schatzki has explicitly pointed to examples taken from 
environmental history to illustrate the potential of practice theory to analytically 
incorporate the forces of materiality. One of the most prominent examples he re-
fers to, horse farming in the Kentucky Bluegrass region, is essentially presented 
as a piece of environmental history (Schatzki 2010).

The notion of practices consisting of a ‘block’ in which elements—among them 
things which might also include matter and organisms more generally—are in-
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tegrated, has been first taken up in urban-environmental history by Verena Win-
iwarter and Martin Schmid in their concept of Socio-Natural Sites (Winiwarter/
Schmid 2008; Winiwarter/Schmid in this volume). They claim:

Practices are impossible without material objects and human beings create, via 
their practices, arrangements from the material world. The arrangements are 
shaped by practices, being the material precipitates of these. Even a tree may be 
an arrangement, if its existence and shape owes anything to human intervention, 
but more commonly the term refers to e.g., dams, reservoirs

and so on (Winiwarter/Schmid/Dressel 2013: 109). It is coherent with the claim 
to overcome the nature-culture dichotomy insofar as the spheres of ‘nature’ and 
‘culture’ are inextricably intertwined in practices. And it accounts for the co-evo-
lution of environmental and social change as material and social elements consti-
tute and constantly modulate each-other.

Even though practices are defined as a “routinized type of behaviour” (Reck-
witz 2002: 249), practice theory does provide for change. The actual performance 
of a practice is never entirely identical with past instances, and at times it shifts 
significantly, involving other forms of activities, knowledge or things. Elizabeth 
Shove, Mika Pantzar and Matt Watson (2012) have systematically elaborated on 
the mechanisms involved in the dynamics of social practice. In their concept, 
practices are characterised by the dynamic interdependence of elements, such as 
human activities, knowledge, things and so on. Over time, some of these elements 
may be dissolved from a certain practice, while others may be newly integrated. 
Furthermore, as an interdependent system, the dissolution or integration of one 
element will have repercussions with other elements involved—hence these mod-
ulate each-other. Schatzki has explicitly referred to practices as an “evolving do-
main” (Schatzki 2010: 129) to indicate the dynamic integration of varying elements 
into a practice over time. 

While Shove and her collaborators refer to change within a the span of lived 
experience, environmental history is more interested in legacies that on a whole 
transgress the human lifespan (Winiwarter/Schmid/Hohensinner/Haidvogl 2013). 
Cultivated plants and f luvial regulation are just a few examples of the kind of phe-
nomena that are bound up in practices. Generally, issues of resource provision 
and consumption, the construction and configuration of the built environment 
and infrastructural networks, urban pollution and ecosystems all hinge on prac-
tices in which things, matter and organisms form a ‘block’ with human activities 
and knowledge. More specifically, practices are at the centre of urban metabo-
lism (Schott 2014; Barles in this volume). For example, the throughput of wood as 
a source of energy was highly dependent on specific practices of heating, cooking, 
and so on. The subsequent shift to oil, gas and other energy sources then depend-
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ed on the alteration of these practices (Hård/Oldenziel 2013: 212). Practices also 
constituted systems of provision. Networks and infrastructures that were built 
around urban metabolism had to be operated and maintained. The necessary 
practices could differ widely depending on whether wood or oil was to be provid-
ed to urban consumers (Hein 2018; Zumbrägel 2014).

Consumption in particular has become a hot topic of research on practices, 
within and beyond the field of urban-environmental history. In his work on the 
history of consumption, Frank Trentmann (2009: 297) has pointed out that prac-
tices “are entangled in a creative interplay with materiality”. They “leave their 
mark on the world of things, how things work (or fail to work), and how mate-
rial is organized and distributed” (ibid: 305). From this observation, Trentmann 
has extended his argument onto environmental questions. In a joint article with 
Anna Carlsson-Hyslop (2018) he has recently demonstrated how practices of con-
sumption have left a mark on the (unsustainable) use of energy sources in the 20th 
century.

Analysing such seemingly small-scale every-day activities such as heating, 
cooking or car-driving ultimately leads to the large-scale and long-term transi-
tions of climate change and resource exploitation. Together with not-so-everyday 
activities, such as iron melting, and the operation of steam engines, this multitude 
of practices underpinned the epochal shift from solar to fossil energy systems 
(Sieferle/Winiwarter/Krausmann/Schandl 2006: 131-139). In this picture, the indi-
vidual practices and their routinised execution appear as pieces in a huge jigsaw 
puzzle of what Schatzki has called an “immense transmogrifying web of practices 
and arrangements” (Schatzki 2010: 130). Understanding large-scale environmen-
tal transitions through analysing every-day practices is particularly attractive be-
cause it implies that conscious efforts to alter these practices will have an effect on 
environmental change. Aims such as sustainable development might be achieved 
if humans reconsider and modify those practices to which certain resources and 
energy systems are tied, as Inge Røpke (2009) has argued. While for the most part 

“many routine practices are based on practical consciousness, implying that much 
consumption occurs without prior calculations” (ibid: 2496), it also becomes possi-
ble that these practices “upon ref lection become open to change” (ibid: 2491).

With the high expectations in humans’ ability to ref lect their activities, prax-
eologically inspired research diverges sharply from the principles of post-human-
ist New Materialism. However, conscious ref lection appears as an ambivalent 
aspect of practice theory, in particular with regard to the interconnectedness of 
activities and material elements (Soens et al. 2019: 19). The point is that even while 
routinised behaviour remains potentially ref lectable and discourse may be incor-
porated into the praxeological approach as a “transformative instance of ref lec-
tion” (Welskopp 2001: 105), material forces may transgress this logic. Fluvial reg-
ulation, one of the key examples analysed by Winiwarter and others (Winiwarter/
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Schmid/Hohensinner/Haidvogl 2013), provides an illuminating case. While dam 
construction and other means of regulation clearly built on the ref lection of pre-
vious practices, riverine forces tended to destruct these arrangements and dry 
periods or f looding thwarted the attempts to optimise f low conditions. Similarly, 
Schatzki (2003: 86) argues: “Although a house, for instance, is both a human arte-
fact and a social phenomenon, the physical properties of its construction materi-
als […] are facts of nature”. Human ref lection, therefore, can make a difference—
to a degree that is delimited by materiality.

The potential, albeit limited, ref lexibility of practices thus is key to the anal-
ysis of primary sources interested in the forces of materiality. As outlined above, 
practices are composed of interdependent elements that include such divers types 
as “forms of bodily activities, forms of mental activities, ‘things’ and their use, a 
background knowledge in the form of understanding, know-how, states of emo-
tion and motivational knowledge” (Reckwitz 2002: 249). Because they form an in-
terdependent system, alterations in one element will have ripple effects through 
the entire system and cause alterations in other elements. The theoretical assump-
tion here is that elements which carry with them material forces, such as things, 
organisms or matter, leave an imprint on those social elements, such as knowl-
edge, economic interests or scientific ref lection, that did go recorded in sources 
to which historians have access. Consequently, sources may be read as ref lecting 
alterations to material elements of a practice and at the same time as document-
ing changes in knowledge, motivation, and so on, which were directed at altering 
material elements.

Primary sources include written documents but also graphic representa-
tions to which methods of historical-critical analysis can be applied (Knoll 2013). 
They have to be treated as elements integrated into the practices under scruti-
ny. Nonetheless, source analysis will remain an observation of the second order 
(Winiwarter/Schmid 2008: 162). As ref lection is in most cases a purposeful effort, 
sources will usually be produced in instances when—observed or intended—al-
terations to certain practices are perceived as significant and challenging. Typical-
ly this is found in reports aimed at optimising routines, but also in investigations 
on failures, interruptions and accidents. From the perspective of the praxeologi-
cal approach proposed here, materiality then appears as an imprint of the forces 
of things, organisms or matter on social elements like knowledge or motivation 
with which they are enmeshed in the ‘block’ of a practice. This provides a useful 
framework for the interpretation of sources in order to delineate the forces of ma-
teriality within practices.
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Conclusions

‘Materiality’ is a loosely defined catchword used within diverse theoretical con-
texts. Beyond the shared focus on the complex reciprocal relationships between 
organisms, things and matter on the one hand and social phenomena on the oth-
er, it is hard to integrate the different approaches into a coherent concept. Most 
clearly, these approaches diverge over the hotly debated issue of power and agen-
cy. For urban-environmental history, the notion of materiality is crucial, however, 
because it appears to provide a key to our understanding of phenomena that are 
at the same time social and natural. In fact, studies in urban-environmental his-
tory have fruitfully applied different approaches to materiality in their analysis of 
social order and environmental justice, infrastructures and resource provision, or 
changes to urban hydrology and ecosystems.

The limits of all approaches to incorporate materiality as a force in the co-evo-
lution of social and environmental change lie primarily in the epistemic dilemma 
of the nature-culture dichotomy. On the one hand, everything we know about 
nature is the outcome of some sort of cultural construction—a limitation that is 
significantly not resolved by resorting to natural sciences. What might be consid-
ered as the forces of materiality, therefore, is only accessible via constructions. On 
the other hand, explaining the origins of those forces which are observable leads 
to the assumption that things, matter and organisms are endowed with some 
kind of agency. While the distribution of agency is subject to debate, and environ-
mental determinism hovers around the corner, the causation of historical change 
remains unaccountable. Practice theory allows to factor out these problems and 
interpret materiality from a human-centred perspective using established tools of 
historical-critical analysis, but only at the price of sidelining important theoreti-
cal questions. In particular, it does not explain what drives the co-evolution of so-
cial and environmental change except human ref lection. Thus, practice theory as 
an approach to account for materiality in urban-environmental history may prove 
useful but preliminary.
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Path-Dependency and Trajectories

Christoph Bernhardt

Most urban scholars will agree that cities develop along certain patterns and log-
ics of change in which new trends emerge while other material, infrastructural, 
economic and social structures persist. Such persistence against change can be 
observed in the industrial profile of cities, in urban milieus and infrastructures, 
in the role of environmental or geographical conditions and in many other fields 
of urban history. The concepts of Path-Dependency (PD) and Trajectories claim 
to provide a theoretical framework and a vocabulary for the systematic analysis 
of the limits of and the obstacles against change (= PD) as well as of the logics of 
urban development (= Trajectories). Both concepts were originally presented by 
economic historians and have become of interest amongst urban historians in the 
last two decades.

This chapter presents a critical introduction to these concepts, discusses their 
value and some of their weaknesses and gives a report on some areas of research 
and studies in which the concepts were applied. The chapter will do this in three 
steps: 1. Retracing the emergence and some of the key components of the concepts, 
2. Discussing their use in the fields of urban infrastructures, trajectories of cities 
and urban politics, and 3. Contextualising them against the background of related 
concepts and critically ref lecting the challenges they imply.

Approaching Path-Dependency and Trajectories

The concept of Path-Dependency was first developed by economic historian Paul 
David and economic mathematician Brian Arthur in the 1980s. Initially the ap-
proach intended to critically revise some assumptions of neoclassical economists 
on questions of efficiency in economic change. From the pioneering study of Da-
vid on the rise and durability of the ‘QWERTY’-keyboard of the American type-
writer (David 1985) and from Arthur’s early contributions on the logic of urban 
development (Arthur 1988, see also below), the concept was imported to the so-
cial sciences. In the 1990s, it became a key element in Noble prize winner Douglas 
North’s theory of institutional change (North 1990). In the 2000s, Paul Pierson and 
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James Mahony transferred the institutional perspective to the political sciences 
and discussed PD phenomena with regard to political power and institutions (Ma-
hony 2000; Pierson 2000; Werle 2007).

Theories of PD assume that in the initial phase of a new development—like 
the invention of a technology or the creation of a new institutional setup of urban 
administration, such as municipal legislation on housing—choices and arrange-
ments are made which exclude alternative options and can only be corrected in the 
future with high costs. Sometimes the decisions prove to be inefficient and may 
act as obstacles for further innovation. In these cases the initial configuration be-
comes ‘locked-in’ and persistent, so that for example in industrial cities certain 
mental patterns or institutional arrangements may block reforms. Path-depen-
dency in this perspective implies a negatively connotated impediment for ‘optimal’ 
institutional solutions and dynamic change. Consequently the approach has been 
criticised as having an implicit ‘conservative bias’ (Beyer 2006).

As protagonists of PD theory have argued, a new path normally starts with a 
“critical juncture” in which a traditional logic is broken and the new arrangement 
has to be stabilised by “positive feed-back mechanisms” or “increasing returns”, 
like growing demands for a product, support for a political intervention or effects 
of learning or social coordination. Every path is characterised by a specific set of 
joint orientations of actors, routinised acts and rules of decision (Werle 2007: 119-
121).

As soon as the internal logics, diachronic and long-term dynamics of ‘path-
ways’ or ‘trajectories’ are discussed, ‘sequences of events’ and causal explanations 
become of interest. This perspective of ‘trajectories’ clearly transcends the implic-
itly normative PD concept and claims a diversity of different logics of development 
which cannot necessarily be assessed as ‘better’ or ‘worse’, dynamic or ‘locked in’ 
etc. On the contrary, local or regional characteristics which differ from dominat-
ing global patterns of change, like f loodplains which were protected against in-
dustrial transformation, can be regarded as potential starting points for future 
developments or qualified as ‘sustainable’ instead of merely ‘persistent’ against 
change (Bernhardt 2003). This argument can be generalised in the sense that nat-
ural resources and rich urban habitats which were protected against commodifi-
cation and exploitation in earlier historical periods can be regarded as precious 
natural capital instead of outdated leftovers of modern urban development.

As a result of these ref lections and as a starting point for the following argu-
ments this article calls for a clear distinction between PD approaches on the one 
hand and concepts of ‘Trajectories’ on the other—a distinction so far not made 
in scholarly debate. In this perspective, path dependency represents a specific 
mechanism within the more general dynamics of societal change. But it is only 
one key mechanism amongst others which work together in shaping the trajec-
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tories/pathways of cities or partial systems of cities (like infrastructures, housing 
policies etc.). 

Path Dependency and Urban Infrastructures

Scholars working on urban technologies were amongst the first to take up the 
strand of research that the founding father of PD theory, Paul A. David, had 
laid out in his classical study on the ‘QWERTY’-keyboard. Andrew Sorensen has 
summed up the key argument of a close relationship between path dependency 
and urban infrastructure, arguing that the large capital costs of investment in 
water supply, sewers, subways, and roads—the so-called ‘sunk costs’—strongly 
determine “the most obviously enduring characteristic of urban infrastructure” 
(Sorensen 2017: 28). I have myself sketched the famous case of a controversy in 
Berlin after the Second World War. Here a strong political initiative to re-direct 
the city ś development towards a modern, decentralised open urban landscape 
had to be abandoned because of the large ‘sunk costs’ of technical infrastructure 
in the Berlin underground (Bernhardt 2018: 16).

It were especially the technologies of modern water infrastructures and “the 
rise of the networked city” (Tarr/Dupuy 1988; Schott 1999) in the late 19th century, 
that were repeatedly discussed with regard to path dependency. Martin Melosi in 
his pioneering book The sanitary city was one of the first researchers who explicitly 
referred to PD-theory with regard to urban water networks in order “to assess 
the impact of policy choices made in selection and implementation of the services” 
(Melosi 2000: 2, 10-12; Melosi 2005). Melosi was primarily interested in more gen-
eral questions, like that of “the constraint of choices available to later generations 
of decision makers” and did not explicitly connect his empirical analysis of the 
role of ‘sunk costs’ as financial and material constraints in historical situations 
to the concept of path dependency (Melosi 2000: 12-13). Matthew Gandy, one of 
the leading scholars in the study of postcolonial water management and urban 
regimes in the Global South, also underlined the role of “path dependencies from 
previous waves of development”, highlighting the dominance of the “technocratic 
paradigm of large-scale infrastructure development” over “long-term planning” 
in cities (Gandy 2014: 16, 123-124). In a more general sense the infrastructural, in-
stitutional and cultural heritage from the colonial period and its impact on post-
colonial urban history in countries like India can be regarded as striking cases of 
path dependency across the critical junction of political de-colonisation.

The persistence of infrastructures across political caesuras can also be seen 
in cases of territorial or political regime shifts. In the French city of Strasbourg 
during German rule between 1871 and 1918, traditional systems of water manage-
ment were path-dependent in the sense that they were stabilised by established 
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technologies (canals and wells), local economy (discharge by private entrepre-
neurs), institutions (rules for financial contributions of house-owners) and collec-
tive routines of behaviour (like local practices of water consumption). The lock-in 
of the pre-industrial system of water management was only broken up from the 
1880s onwards by the newly established German administration, which applied 
massive cuts in finance, a stop of maintenance of the old system and huge invest-
ments in a new modern water infrastructure. In terms of path dependency, a ’crit-
ical juncture’ was initiated by political decision-making which broke up the lock-in 
of the old system and replaced it by a modern water management which consisted 
of new large-scale technologies and institutional reform (Bernhardt 2018: 20-25).

A different type of political ‘lock in’ against modern sanitary concepts was an-
alysed by Carsten Benke in the case of Leipzig. In this major Saxon city, urban 
liberal elites in the 19th century favoured a ‘bounded innovation’ of the old system. 
This meant modernising traditional cesspools and carriage systems and indeed 
helped to keep up with the challenges of a growing urban population and water 
consumption for some time. As a result, Leipzig introduced modern urban water 
infrastructure only as a late-comer in 1935 (Benke 2007). In contrast, Goddard/
Sheail (2001) identified British small towns as forerunners of sanitary reform in 
the water sector.

Path dependencies of urban technical networks are mostly perceived as con-
straints to innovation but can also be interpreted as sources of resilience and 
adaptability in times of crisis. Timothy Moss discussed such questions of durabil-
ity and adaptability of urban infrastructures along the case of Berlin between 1948 
and 1989 “in the face of the major upheaval” of the division of the city. He found a 
remarkable resilience of the technical networks and a considerable capacity of the 
network managers to keep them running even after the shock of the blockade of 
1948/49 (Moss 2009).

Trajectories of Cities

Path dependencies in the general development of cities are mostly discussed under 
the term of ‘trajectories’. Surprisingly, urban historians and sociologists have not 
explicitly taken up an early intervention of W. Brian Arthur, one of the founding 
fathers of PD-theory, who discussed the relation of “Urban Systems and Histori-
cal Path-Dependence” in a 1988 paper. It were probably Arthur ś rigid and high-
ly abstract theoretical vocabulary and his seemingly simple juxtaposition of the 

“two viewpoints” of “determinism”/“necessity” vs. “history-dependence”/“chance” 
(Arthur 1988: 2-5) as major rules of urban evolution that were not very inspiring 
for urban historians as a theoretical concept. But his basic argument of the deter-
mining role of clusters of industries for the trajectories of cities was in fact taken 
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up as a point of departure for empirical analysis by a growing number of urban 
historians.

Studies on ‘trajectories’ of cities often pick up some elements of PD analysis 
and develop them in various directions. Of particular value were comparative 
studies which explain the rise and fall of cities beyond the individual case and 
identified convergences and divergences of urban trajectories. In most cases, 
these trajectories were reconstructed along population numbers, as did Turok/
Mykhnenko (2007) in their analysis of the trajectories of 310 European cities with 
more than 200.000 inhabitants each between 1960 and 2005. They critically as-
sessed the argument of a long-term decline in this period and found certain forms 
of ‘revival’ and growth of most cities after the year 2000 (ibid: 179-181).

In a similar way, other scholars tried to identify patterns of evolution of indus-
trial cities along population growth and decline. By examining the development 
of Scottish cities between 1891 und 1981, Rodger showed that the specific industri-
al profile—textile, heavy industries etc.—strongly shaped the growth and decline 
of individual towns as well as of groups of cities. It was clearly the logics of eco-
nomic agglomeration, as already discussed by Arthur, that shaped these trajec-
tories. Rodger identified different types and time patterns of development, like 
long-term decline or stagnation, short-term cycles of decline and growth (Rodger 
2013: 85-94).

In a study of the ‘careers’ of about 100 industrial cities in the GDR, Benke/
Wolfes included the different size and age of cities beside their industrial profiles 
(Benke/Wolfes 2005). Amongst other results, they found that newly industrialised 
cities in the GDR grew much stronger than old industrial cities and that small 
towns had started to shrink long before the collapse of socialism and socialist in-
dustries around 1989. Studies of this type tend to analyse trajectories of decline 
and prosperity with a specific terminology in which descriptions like “continu-
ously shrinking” or “growth after shrinkage” are common, resting primarily on 
quantitative data (inhabitants, economic statistics etc.) (Turok/Mykhnenko 2007: 
170; Rodger 2013: 82-83).

For the Netherlands, Deinema/Kloosterman (2013) analysed the role of cultur-
al industries for the trajectories of the cities of Utrecht, The Hague, Rotterdam 
and Amsterdam in the 20th century. By examining the economic profile of the 
four cities and the development of different sectors of cultural industries during 
the 20th century, they observed a relatively stable hierarchy between the cities and 

“fairly strong historical continuities”, with Amsterdam holding the top rank (ibid: 
15, 37). On the micro-level of the Cirque du Soleil in Montreal/Canada, Leslie and 
Rantisi (2011) discussed the place-specific and path-dependent trajectory of that 
cultural enterprise since the early 1980s.

Another strand of studies on urban trajectories has focussed on port cities. 
This type of cities shows specific path-dependencies which are determined by 
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large-scale naval infrastructures and characteristic trajectories, as Dirk Schubert 
(2018) demonstrated in several studies. Christoph Strupp (2018) identified mental 
lock-ins among Hamburg urban elites who consequently followed the port city vi-
sion instead of diversifying the commercial profile of the city. In the case of Wil-
helmshaven, Jörn Eiben retraced an attempt of the urban elites to expand this port 
city and shift to a new path of industrial production but the initiative failed so 
that the city remained in an economic lock-in (Eiben 2018; see also Borsay/Walton 
2011).

While studies which use large numbers of highly aggregated data are often 
rather descriptive, other analyses on the trajectories of a limited number of cities, 
as published by Kress (2008) or Betker (2008), were able to give causal explana-
tions for the cycles and logics of decline and prosperity. Sommer/Liebmann took 
the case of East-German cities and their trajectories before and after the collapse 
of the socialist system in 1989 and studied the path-breaking effects of this event. 
But they also found some path-dependencies in policies and collective mentalities 
which continued the industrial trajectory even beyond the turning point of 1989 
(Sommer/Liebmann 2013). In a similar way, Dieter Schott (2018) recently showed 
how the southern German city of Darmstadt changed its trajectory as a result of 
the ‘external shock’ of World War I from a regional capital city to a slowly devel-
oping industrial city.

Institutional Change and Urban Policies

Besides path dependencies in the field of urban infrastructures and trajectories 
of general urban development, scholars have analysed the logics of institutional 
change and path dependencies in certain fields of urban policies. At least implic-
itly, these studies took up the approaches of institutional theory as developed by 
Douglas North and Paul Pierson (North 1990; Pierson/Werle 2007: 122-123). In an 
early paper, Woodlief discussed the role of path dependencies in the urban fis-
cal policies of Chicago and New York, 1944-89, and identified ‘political lock-ins’ 
caused by urban bureaucracies and resistances of interest-groups against reforms 
(Woodlief 1998: 418-429). Rast (2012) explored the basic dimensions of ‘timing and 
sequence’ and ‘continuity and change’ in path dependence explanations of urban 
policies and institutional development from a more theoretical perspective.

Beyond the sectors of infrastructural planning and industrial policies that 
have already been mentioned above, other areas of urban politics have also been 
explored with the concepts discussed here. Redfearn (2007) contributed a case 
study on path dependencies in the spatial distribution of employment in the Los 
Angeles metropolitan area which was strongly inf luenced by the regional freeway 
system, and Ghitter/Smart (2009) discussed path dependencies and unintended 
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consequences of critical political decisions in the governance of the Calgary region 
in Canada. Schott reconstructed the logics of urban industrial and infrastructural 
policies in South-Western German cities (Schott 2002).

A relatively large number of studies has discussed the role of path depen-
dencies in the policies of urban planning and urban renewal. Sorensen used an 
historical institutionalist approach to explore patterns of local governance and 
planning with regard to land, infrastructure and property (Sorensen 2017). Joel 
Rast (2009) studied path dependencies in the policies of urban redevelopment in 
Chicago and Milwaukee after World War II, Henderson/Bowlby and Raco (2009) 
the local policies of inner-city regeneration in the British city of Salford. Hommels 
(2000) applied the concept with special attention to problems of endurance and 
socio-technical scales on the planning history for the ‘Hoog Catharijne’ area in the 
Dutch city of Utrecht since the 1960s.

The relatively new field of urban-environmental history has not yet become 
a frequent object of studies based on an explicit use of PD concepts. Important 
exceptions are the environmental aspects of urban infrastructures and various 
aspects of water policies. Within this thematic subfield, Sundaresan, Allen and 
Johnson (2017) studied trajectories of regional ‘blue infrastructures’ in the case 
of the ‘wetland networks’ of the Indian cities of Bangalore and Madurai. Water 
historians have also embedded the trajectory concept into the larger framework 
of regime theory and found different institutional and metabolic systems in the 
water sector in a long term perspective. Disco (2017) identified four large regimes 
of water management in the history of the Dutch city of Amsterdam between 1100 
and 2000, and Barles (2018) studied the metabolic trajectory of Paris since the ear-
ly 19th century.

Related Concepts and Challenges

Parallel to the first discussions of the PD concept in the 1980s, the approach of 
‘Large Technological Systems’ (LTS) was adopted by scholars of (urban) infrastruc-
ture. This approach was only one out of a number of related concepts which share 
a common interest in the key question of logics, patterns and persistence in ur-
ban and spatial development. The LTS approach as initially launched by Thomas 
Hughes (1983) developed key terms like ‘reverse salient’ or ‘momentum’ which in 
fact ref lect problems of path dependency in the course of the expansion of techni-
cal networks (Schott 1999: 20-26). Following Hughes, this strand of research on the 
dynamics of urban technical infrastructures was strongly developed by Graham 
(2001), Coutard (1999) and others. Under the key term of ‘splintering urbanism’, 
they were discussing problems of destruction, failure and persistence of urban in-
frastructures and related questions of the governance of large technical systems. 
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Similar to PD theory, the concept of ‘Urban Machinery’ (Hård and Misa 2008) re-
fers to the interdependencies of technological systems with multiple aspects and 
levels of everyday practices, institutions and discourses and is interested in the 
logics of urban development that emerge from these interdependencies. Recently 
Antoine Picon (2018) expanded this perspective by highlighting the role of social 
imaginations of key actors for the development of urban technical networks.

In the last two decades, concepts of ‘Actor-Network Theory’ as developed by 
Bruno Latour (1991) and others gained interest and can be regarded as compet-
ing with PD theory. In an ‘anthropologie symétrique’ (Latour), material artefacts 
are regarded as ‘actants’ who in networks and collectivities of material, social and 
discursive arrangements correspond with other human and non-human actants. 
Farias (2010) tried to adopt the ANT as a “toolbox for Urban Studies” (Farias 2010: 
2-4). Up to now, studies using ANT have mainly focused on more recent urban 
development but the approach is favoured by some urban historians as a concept 
which ref lects historical change in a more complex way than PD theory (Janssens/
Soens 2019).

This shows that PD approaches are critically discussed and contested in the 
field of urban studies. However, most historians will be less interested in prob-
lems of modelling and theorising than many social scientists but primarily want 
to use the concepts as tools for qualitative empirical analysis. Yet I hope to have 
shown that a number of such studies is available in the field of urban sociology 
and planning, and some for urban history. Besides studies which follow a strongly 
ref lected methodology and terminology, a relatively large number of articles uses 
key terms like ‘path dependency’, ‘lock-in’, or ‘increasing returns’ in a more met-
aphorical sense with no or little reference to the theoretical concepts. This might 
cause some confusion but in the conclusion of this article I discuss some strate-
gies to overcome this problem.

Furthermore, two other objections which are often raised against concepts of 
PD in urban history, have lost relevance in the course of recent debates: While in 
the classical approach of Arthur and Davids human agency was not sufficiently 
conceptualised—as criticised by Melosi (2005), Eiben (2018b) and others—, the 
political sciences strand of research and a growing number of studies in urban 
history have closed this gap. The same is true for another, even more fundamental 
objection which reduced PD theory to the early and simplified slogan of ‘history 
matters’ which for historians makes little sense. This objection might be true for 
some early concepts of economic PD-theory but recent institutional analysis as 
followed by Sorensen (2017) and others shows that PD-analyses in the framework 
of complex approaches of historical and institutional change are innovative and 
helpful for urban historians.
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Conclusions

Without denying the blind spots of the concepts and the challenges they imply it 
should have become clear that PD and Trajectories analysis provide useful tools 
for studies in urban(-environmental) history and stimulate cross-disciplinary de-
bate. Some insights drawn from theoretical and empirical works discussed here 
might be helpful for future research. When working with concepts of PD and tra-
jectories in an empirical study, the theoretical basis should be made clear to avoid 
a mere ‘metaphorical’ use of the concepts as is evident in a considerable number 
of studies. At the same time, the added value of the concept in comparison to a 
‘traditional narrative’ perspective should be critically ref lected. Re-directing the 
attention of scholars to formerly neglected processes is often a clear benefit. But, 
on the other hand, there is a pitfall of merely interpreting historical events along 
PD terminology with little added value.

Obviously the concept works better in some fields of urban history research 
than in others. This is clearly the case for the field of urban infrastructure and for 
studies at the crossroads of the built environment, urban social and institution-
al history, because they need to factor in material, economic, social and political 
persistence. The same is true for environmental history but this field is still to be 
explored through PD analysis. For quite complex systems and processes, like the 
trajectories of cities, the situation is more challenging. Here a clear focus on se-
lected sections and/or indicators is crucial as it helps to avoid the discovery of a 
multitude of random path dependencies of any kind. Finally this article strongly 
argues for a clear-cut distinction between the concepts of path dependency on 
the one hand and trajectories on the other in the study of urban(-environmental) 
history and beyond.
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Risk and Resilience

Dominik Collet

Urban Fragility and Persistence

Cities have always been identified as volatile environments. The urban concentra-
tion of people and materials that created so many opportunities also generated 
new risks of its own: from fast-spreading fires and epidemics to pollution and the 
dependence on imports and exports. At the same time, cities have proven to be 
extraordinarily resilient. Between 1100 and 1800 only 42 cities worldwide were not 
rebuilt after catastrophes or destruction. After 1800 this striking resilience of ur-
ban life has become a near universal fact (Vale/Campanella 2005: 3). Consequently, 
urban-environmental historians have investigated the dualism of risk and resil-
ience extensively.

In recent years the field has benefited from the boom in research on urban fra-
gility and persistence after 9/11 and the later terrorist attacks. However, with the 
increased threat of global climate change to urban infrastructures—from f lood-
ing and storms to disruptions in the energy supply—an environmental perspec-
tive on the city is now becoming the focus of debate. The growing challenges have 
sparked a fresh interest in the ways in which earlier societies dealt with similar 
hazards successfully or unsuccessfully. As a result, the pathways to robust and 
resourceful cities are as much a topic for historians as they are for urban planners 
and engineers.

Initially, the concepts of risk and resilience had to be lifted by historians from 
neighbouring disciplines, such as ecology, economy and psychology. Some have 
chosen to use these terms only descriptively, dropping much of the methodologi-
cal and epistemological baggage. Others have creatively engaged with the norma-
tive, systems-oriented origins of these concepts or adapted them to fit a historical 
approach to the study of the urban past. This chapter will provide a short overview 
over these methodological engagements of the last decade. It will sketch the re-
sults of looking at cities as historical centres of both risk and resilience and high-
light some areas of future research in this vibrant cross-disciplinary sub-field.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Dominik Collet80

Risk

Urban settings have been formative to the study of risk from the very beginning. 
In the city, the conf luence of volatile social structures and abundant environ-
mental hazards coupled with a low degree of self-sufficiency creates particularly 
prominent and readily observable ‘riskscapes’ (Müller-Mahn 2013). As a result, the 
city formed—implicitly or explicitly—the backdrop to much of the pioneering re-
search on the creation and mitigation of risk (cf. Beck 2009). These initial studies 
posited a sharp break between modern and pre-modern practices of risk, ranging 
from perception to prevention. The seminal works of Ulrich Beck and Niklas Luh-
mann on the formation of modern ‘risk societies’ assumed that earlier societies 
framed hazards primarily in religious terms, suffering rather than combatting 
what they identified as God’s Will (Beck 1986; Luhmann 1991). Only the disen-
chanted 19th century witnessed the emergence of an understanding of hazards as 
threats open to mitigation through human action. In Beck’s and Luhmann’s view 
it was this new, calculating grasp that transformed contingent hazards into ‘risks’ 
that could be mathematised, contained and governed. It eventually paved the way 
for the proliferation of self-inf licted uncertainties and ‘new risks’—ranging from 
nuclear pollution to climate change—that characterise modern societies. Beck, 
Luhmann, but also other intellectuals, such as Anthony Giddens, all considered 
the conceptualisation of ‘risk’ as a fundamental feature of modernity and a “pre-
requisite for modern innovation” (Itzen/Müller 2016: 11).

The initial sociological framings have met with a lively and generally positive 
response from urban and environmental historians in recent years. Particularly 
the notion that the exposure to risk is not a straightforward result of natural vari-
ables or determined by the physical environment has met with general approval. 
In-depth case-studies of urban disasters or individual cityscapes have illustrated 
that risks are in fact socially constructed and embedded into the cultural fabric of 
city life. The impact of classic urban disasters such as the Great Fire of Tokyo in 
1923 (Schencking 2008; Clancey 2006), the destruction of San Francisco after the 
1906 earthquake (Dyl 2017) or the catastrophic f loods in Paris, Hamburg, New Or-
leans or the cities along the Ohio river (Jackson 2010; Heßler/Kehrt 2014; Rohland 
2018; Lübken 2014) have all been attributed to the fatal combination of natural 
and social factors. These studies show that the biophysical impacts were matched, 
magnified or facilitated by various societal arrangements such as rampant social 
inequality, poor urban planning, casual racism, over-reliance on technological 
fixes as well as self-fashioned ecological or industrial hazards (Bankoff/Luebken/
Sand 2012). As a result, the historical prevalence of urban risks has been accred-
ited as much to human action, societal choices and infrastructural pathways as 
to natural triggers. The observed practices of urban ‘cultures of disaster’ situate 
risk-awareness and risk-management deep within the entangled socio-ecological 
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realities of city life (Bankoff 2003; Rozario 2007). They suggest framing towns 
as Socio-Natural Sites (Winiwarter/Schmid in this volume) rather than as mere 
physical, legal or social assemblages.

In contrast, the notion that the concept of risk is a recent phenomenon has met 
with some reluctance. Many urban historians have traced the conceptualisation 
of risk as well as practices of managing it much further back in time (Schenk 2019; 
Scheller 2017). For example, major studies have looked at the early modern roots 
of insurance policies that reacted to urban risks such as fires and f loods (Zwier-
lein 2011; Zwierlein 2017; Rohland 2011). Others have looked at the development of 
infrastructural mechanisms to cope with urban hazards, such as f lood protection, 
water supply systems, sanitation, disease prevention, granaries or building reg-
ulations to reduce the risk of urban fires. Most of these arrangements have been 
traced back to medieval times or indeed the very beginning of urban life. The de-
bates surrounding the construction, maintenance and adaptation of these early 
forms of ‘critical infrastructures’ of urban life do not only reveal a broad array 
of risk-management strategies, but also a rich cultural repertoire of urban risk 
awareness, perception and commemoration (Gerrard/Petley 2013; Pfister 2011; 
Wagner 2012). Case studies have looked at f lood protection measures in the early 
modern and medieval cities in Switzerland (Rohr 2007), Italy and Southern Ger-
many (Schenk 2012; Rüther 2013). Others have studied the early development of 
urban fire prevention (Zwierlein 2011; Allemeyer 2007b), food storage (Collet 2010; 
Pindl 2018), state-city-community interactions (Oliver-Smith 1986) or building 
techniques that adapted to increased risks of earthquakes (Bankoff 2003; Villan-
ueva Muñoz 1986). These studies highlight that practices of negotiating and com-
batting risk were present long before the term itself gained wider prominence. 
They also question linear narratives of a long-term decrease or increase in urban 
risks by showcasing early manifestations of the ‘security paradox’—the tendency 
of increased security measures to provoke more risky behaviour. This is illustrat-
ed by the observation that f lood protection initiated more exposed settlement 
patterns or that public granaries encouraged reductions in private food stocks 
(Allemeyer 2006; Collet 2010). Instead of linear trends, ‘the security paradox’ es-
tablishes dynamic trade-offs between (individual) risk and (collective) security 
that were openly debated and negotiated in urban settings long before the 19th 
century (Allemeyer 2007a; Schenk 2012; Collet 2019).

All these studies either allow for a much longer gestation period of the modern 
concepts of risk or discard its chronology altogether. In general, they argue that 
while the current acceleration and proliferation of (urban) hazards is certainly no-
table and unprecedented in scope, the concepts of risk and probability cannot be 
tied exclusively to the emergence of the nation state or (Western) modernity per se 
(Mauelshagen 2018: 304; Rohr et al. 2018). The development and expansion of cities 
was driven from the very beginning by attempts to reduce environmental uncer-
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tainty. When the success of these measures created new forms of self-inf licted 
risks, from increased fire, pollution and epidemic hazards, to import dependency 
and vulnerable settlement patterns, it did so long before the advent of the modern, 
technological risk society (Mohun 2013).

Taken together, these studies of urban risk have unearthed the sedimented 
‘cultures of uncertainty’ that existed in all historical societies, but often stand out 
most in an urbanised context (Bankoff 2003; Collet 2013). In the context of cur-
rent challenges, this surprisingly rich repertoire of dealing with risk is attracting 
renewed interest. In many ways, the historical plurality of social, natural and re-
ligious perceptions and responses to risk seems to mirror contemporary hetero-
geneities, where different groups attribute risk to a variety of technological, eco-
nomic or environmental drivers. In response to the pluralisation of risks, the field 
of security studies has increasingly moved away from its traditional focus on state 
security and embraced the concept of ‘securitisation’ that includes environmental, 
technological and social hazards. Indeed, many contemporary urban planners 
feel reminded of earlier constellations, not just in the observed ‘return of nature’, 
but also in view of broader groups of actors, more plural forms of action and the 
overlapping responsibilities of municipal, entrepreneurial, non-governmental 
and civilian bodies (Zwierlein 2015). Historical research into urban hazards and 
environmental justice has highlighted the stark asymmetries in the distribution 
of risk according to age, gender, class and status. It has illustrated that the con-
f licting interests of freedom and security, of economy and ecology resulted in spe-
cific ‘built environments’ that already embodied and pre-figured certain risks long 
before a f lood or famine hit the cityscape. These studies draw attention to the way 
in which security and risk have not just been historically produced through tech-
nologies and bio-physical stressors but also shaped by social action or inaction. In 
this sense, the environmental perspective has questioned rather than reaffirmed 
the modern techno-centred narrative of the risk-society. It has highlighted the ex-
tent to which exposure to risks is both a matter of material protection as of social 
participation (Oliver-Smith 1986).

Resilience

In recent years, research on risk has increasingly moved on to what Luhmann 
termed ‘second-order observations’. Instead of studying hazards per se, atten-
tion has turned towards their socio-ecological processing. In this context the 
study of ‘resilience’ has soared to prominence (Bonß 2015). For urban settings, 
resilience-studies gained popularity in response to 9/11 and the boom in urban 
rebuilding and rejuvenation projects. This also resonates with current concerns 
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about sustainability, climate change and conservation. As a result, resilience has 
emerged as a key term in urban studies and city planning (Chelleri 2012).

Historians have been eager to capitalise on this trend. Resilience has become 
a trendy topic for panel presentations, with the 2018 International Conference on 
Urban History taking Renewal and Resilience as its motto. For some urban histori-
ans, the term simply offers a welcome way to connect their observations on past 
societies to current debates. But for many it also resonates with the double-edged 
nature of urban life they study, with cities creating their own set of risks on the 
one hand, while clearly belonging to the most persistent human endeavours on 
the other. Many cities are now over a thousand years old and have seen empires, 
ecologies and ideas come and go. They are clearly ‘resilient’ in the sense that they 
have withstood wars, epidemics, transformative technological change and politi-
cal revolutions. Additionally, studies on resilience and the lack thereof also man-
age to tap into the long held fascination of abandoned and destroyed cities, such 
as Atlantis, Babylon, Persepolis, Tikal or Macchu Pichu (Vale/Campanella 2005: 5).

However, resilience denotes not just an evocative term but refers to a complex 
scientific concept. It comes with significant conceptual baggage that is often at 
odds with established historical methodology. So far, most historians simply refer 
to the term ‘resilience’ in its colloquial sense of persistence, toughness or ability 
to recover. They often treat it as antonym to ‘vulnerability’, irrespective of their 
very different scientific genealogies and diverging perspectives from ‘above’ and 
‘below’. Whereas vulnerability studies emerged as a critique to developmentalism 
and its victims, aimed at bottom-up social change and challenged the status quo, 
resilience thinking has often been associated with a more conciliatory tone that 
integrated well into a liberal economic agenda, and addressed the consequences 
rather than the causes of urban risks (Bankoff 2019; Miller et al. 2010). While cur-
rent urban studies use the term normatively—cities should be resilient—, histori-
ans treat resilience as a descriptive term—cities can be more or less resilient (Im-
busch 2015; Brand/Jax 2007). Engagement with the scientific concept of resilience, 
its far-reaching premises and challenging assumptions to urban-environmental 
history has been limited. This not only leads to misunderstandings and factual 
misappropriations, it has also cut historians off from the vibrant and productive 
criticism of the field.

As an academic concept, resilience began its life in various scientific fields 
such as psychology, medicine or engineering (Walker/Cooper 2011). However, ur-
ban studies have generally adopted its use in ecology. Following C. S. Holling, re-
silience is understood as the ability of a system to absorb disturbance and return 
to its original state (Holling 1973: 14; Slootweg/Jones 2001: 264). While this framing 
dominates current debates in urban studies, it sits uneasily with some core beliefs 
of historians and has sparked various reactions from pragmatic criticism to out-
right rejection.
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The ecological orientation towards ‘systems’ has the obvious potential to veil 
historical contingency and obscure agency. The systemic perspective directs scru-
tiny not to the individual citizen but to the city itself, with the potential to mask 
internal division, asymmetries and conf lict. Its totalising discourse has been 
blamed for obscuring the messiness of the socio-ecological arrangements that 
urban-environmental history studies (Vardy/Smith 2017). Additionally, the sug-
gestion of a rebound to a ‘normal’ state has been identified as a fundamentally 
ahistorical assumption. Historical research in general neither recognises a sup-
posedly ‘normal’ form of societal arrangements, nor does it accept that once an 
event has occurred, a return to a previous setting is even possible. It suggests that 
even if all political, economic and ecological parameters should revert to previous 
values, the very fact that people have experienced change will guarantee different 
future outcomes. Instead, historical research calls attention to the fact that the 
fragile identification of a ‘normal’ urban or societal state transports a range of val-
ue judgements and emplotments. Any selection of a supposed baseline supported 
by invariably biased premises would run the risk of pre-determining research out-
comes to a large degree (Kirchhoff et al. 2010). Finally, the silent assumption that 
resilience is per se a good thing is alien to historical research. The fetish of stability 
is obviously anathema to historians who investigate the dynamics of change in 
constantly shifting environments. As history is generally understood as contin-
gent and linear rather than as systemic and reversible, substantial challenges re-
main to transferring the concept of resilience (rather than the descriptive term) to 
historical research. Attempts to adapt resilience-thinking to social pathways rath-
er than ecological models are therefore just beginning (cf. Endres/Maurer 2015).

Such concerns have also been voiced by a range of urban historians and re-
searchers themselves. Some have drawn attention to the fact that the momentous 
transfer of the resilience concept from non-human systems to human societies is 
based purely on analogy rather than empirical research and entails naturalising 
societal ills (Olsson et al. 2015; Gleeson 2013). In this respect, resilience approaches 
to cityscapes have often been linked to a neo-liberal agenda. They are seen as an 
instrument to devolve public safety to civil society and the ‘resilient citizen’, prior-
itise economic recovery above social change and preserve the status quo through 
adaptation rather than addressing underlying conf licts (Bankoff 2019; McGuirk 
2014; Joseph 2013). The focus on ‘systemic’ survival is criticised for obscuring the 
uneven distribution of costs and benefits according to class, gender, ethnicity 
and age. It is blamed for disguising power asymmetries, social stratification and 
uneven access to resources—imbalances that are particularly prevalent in urban 
settings (Vardy/Smith 2017). In fact, it risks masking one of the core discoveries 
of urban-environmental history: that even highly destructive events are socially 
patterned and affect the isolated, poor and weak much more severely (Matthew-
man 2015: 20).
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Other observers have taken issue with the fact that the naturalism and sci-
entism of the concept suggest a false neutrality that can naturalise precarity. 
Some warn that in such biased contexts even purely descriptive studies by histo-
rians can support quick technofixes that undermine the democratic process and 
legitimise the securitisation of social problems (Imbusch 2015). As a result, critics 
see research into resilience as a mainstreaming of urban-environmental studies 
that supports current dogma rather than encouraging open, exploratory research 
(Chelleri 2012).

Others strands of the debate have been less dismissive. Resilience studies are 
credited for encouraging new imaginaries of urban history that go beyond the de-
fensive and authoritarian to include Promethean trajectories of resurgence and 
rebirth (Gleeson 2013). Environmental historians in particular value that the re-
silience approach inspires researchers to turn from political histories of the urban 
past to a more metabolic perspective. They see resilience-thinking as an encour-
agement to situate cities in larger ecological frameworks that include the constant 
f low of material and immaterial resources. It could also re-tune attention to the 
crucial infrastructures that organise these f lows of food, material, fuel, or infor-
mation. In fact, the persistence of the patterns of these f lows is often considered 
the reason why cities are rebuilt rather than removed. Such integrated, metabolic 
approaches have also been credited for raising the awareness that social as well 
as physical efforts are needed to sustain urban life in the long run (Imbusch 2015). 
Resilience studies might draw more attention to the fact that safeguarding pre-
carious city environments requires a broad set of actors that goes far beyond the 
narrow elites of experts and administrators often studied in more conventional 
urban histories. Universal concepts such as resilience require universal partici-
pation. In this sense, studying resilience-building can also unveil bottom-up pro-
cesses of managing survival that are often overlooked by the histories of technol-
ogy and security.

Many researchers have also suggested tackling the larger issues of transfer-
ring an ecological concept to the humanities. They recommend reconfiguring the 
systemic perspective by re-scaling resilience to various levels and/or fields—in-
vestigating emotional and cultural as well as physical resilience (Pillatt 2012; 
Kirschbaum/Sideroff 2005; Adger 2000). Some suggest that such a move could 
capture the important resilience trade-offs between various temporal and spa-
tial levels (Chelleri et al. 2015). However, such attempts at a multi-level resilience 
analysis in tune with methods of the humanities have occasionally been rebuffed 
by scientists. They have voiced concern that such an approach might render a sim-
ple systemic model too complex and politically charged to be handled efficiently 
(Kirchhoff et al. 2010). Some scholars of risk and resilience encourage researchers 
to embrace the creative potential that the irritating transfer of disciplinary con-
cepts provides. Historians could unpick the paradoxical fault line that long-term 
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resilience often requires short-term change—a conceptual disjuncture that in-
vites historical empiricism and scrutiny (Bonß 2015). The long range of historical 
observation could also reveal the substantial latitude of past societies at negotiat-
ing resilience—an agenda particularly suited for urban-environmental histories 
(Schott 2012). Empirical studies of the individual leeway and agency of the histori-
cal actors might not only enhance the current debate but and also complement the 
concept’s systemic and presentist focus.

So far, the most fruitful contributions in urban-environmental history have 
taken the resilience concept as a mere starting-point for studies that offer a more 
pluralistic, process-oriented and empirically saturated perspective. Instead of es-
tablishing models, they tap into the rich historical tapestry of city life to establish 
factors that sustain the astonishing perseverance of urban environments. Sever-
al edited volumes have taken a comparative rather than a systemic perspective 
toward urban resilience and persistence (Wagner 2012; Vale/Campanella 2005; 
Ranft/Selzer 2004; Massard-Guilbaud et al. 2002; Körner 1999-2000). They bring 
together case-studies of individual cities ranging from medieval Bagdad and Ba-
sel to modern Beirut and Berlin. Most focus on sudden disruptive events, such 
as f loods, fires and war, to reveal historical turning points, pathways and diver-
gences. These analyses demonstrate not just the robustness of cities in the face 
of disaster, the resourcefulness of their populace in response to threats and their 
surprising potential for recouperance, with many cities emerging even more vi-
brant from a period of disaster. They also identify the plurality of urban responses, 
highlighting the fundamental significance of municipal infrastructure arrange-
ments, frameworks for political participation within and beyond the city, and the 
uneven burden-sharing across the population.

The observed pluralities of urban ‘resiliencing’ are highlighted in a seminal 
study by Dieter Schott (2012). His research takes the ambivalence of cities as both 
a concentration of risks and a promise of security as point of departure. Drawing 
on the strikingly different results of the 1783 and the 1908 earthquakes in Messina, 
Schott argues for an approach to resilience studies that accounts for historical con-
tingency and incorporates the wider framework of socio-ecological constellations. 
The study contrasts the piecemeal reconstruction after the Great Fire of London 
in 1666 with the fundamental redesign in response to the Lisbon Earthquake of 
1755 and the technology-centred reaction to the 1962 f looding of Hamburg. A close 
reading of these events reveals the subtle but potent improvements made in Lon-
don, the bitter conf lict between ecclesiastical, noble and merchant interests in 
Lisbon and the way in which experts appropriated the Hamburg f lood to disem-
power parliament and realise long-standing plans for harbour extensions. Under-
neath the citywide persistence Schott unveils not just agglomerations of capital, 
memory and motivation that keep cities alive, but also dynamic power struggles, 
momentous social stratification and highly diverse frameworks of legitimisation. 
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Similar studies have explored the difficult ideological framing of early resilience 
and prevention-thinking (Hannig 2016) or recalled the contribution of inert ur-
ban infrastructures and historical investments in the built environment—from 
postal networks to shipping lines and trading routes—to stabilising urban envi-
ronments (Van Laak 2018). Some have used historical cases in the Ottoman and 
Japanese Empires to highlight forms of negative resilience, referring to the social 
costs of resilience lock-ins that do not just cement social inequality but also limit 
the potential for progressive development (Izdebski et al. 2018; Hein 2005).

These studies illustrate that beneath the level of systemic survival and physi-
cal resilience that most cities share, there is a rich reservoir of historical contin-
gency, diverging pathways and socio-ecological heterogeneity ready for historical 
studies to explore. While ‘resilience’ has become a popular point of departure for 
many current research projects, their empirical findings of plurality, conf lict and 
asymmetry remain somewhat at odds with the normative resilience concept used 
in contemporary urban studies. These studies of the historical urban environment 
portray the process of resiliencing as negotiation rather than structure and focus 
on constellations rather than systems. In this sense, observing the cultural em-
beddedness of urban resilience, the conf licted nature of its implementation and 
the trade-offs between resilience and historical change might become an import-
ant corrective to the conceptual overshoots of contemporary debates.

Future Challenges

Concepts of risk and resilience have certainly encouraged urban-environmental 
history to explore the vital entanglements between the registers of nature and 
culture. They have also become important boundary objects to facilitate interdis-
ciplinary cooperation, debate and borrowing. However, some notable gaps and 
imbalances in current research designs remain.

Most studies focus on the 19th to 21st centuries, with earlier developments 
receiving far less attention. This skewed distribution not only misses out on the 
unique opportunities that cities provide in terms of their exceptional persistence 
and longevity. These preferences also risk implying (though often unintentional-
ly) that urbanity and modernity are concurrent phenomena, or that premodern 
risks and resilience patterns followed fundamentally different pathways—a sug-
gestion that should certainly be based on empirical research rather than negative 
evidence. In order to substantiate the implicit periodisation and to escape the lure 
of presentism, studies with a deeper chronological reach or diachronic designs 
are highly desirable.

Spatial imbalances are similarly notable. Almost all recent research is de-
voted to European and North-American cases. In-depth studies of non-Western 
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cityscapes and urban pathways are rare and patchy. Again, this imbalance runs 
the risk of suggesting contrast where there is none. At the same time it deprives 
the current debate of exploring alternative urban pathways and arrangements of 
dealing with risk. This deficit has become so potent that it extends to the concep-
tual level, with ‘resilience’ largely remaining a Western approach that is geared 
towards the environmental and social patterns of the global North. As a result, 
current research and conceptual framings largely ignore settings, such as histor-
ical Japan or the contemporary Philippines, where urban disasters formed part of 
city life and have been accommodated rather than prevented (Bankoff 2019). Most 
existing research designs also disregard non-Western examples, such as contem-
porary Basra, Kabul or former Soviet urbanities, where the Phoenix effect might 
not be similarly ubiquitous and uniform (Herscher 2005). Extending urban-envi-
ronmental history globally therefore remains an important priority with the po-
tential to challenge established conventions and boundaries.

Even more pronounced is the fixation of current research on disaster events. 
Catastrophe-centred research has certainly proven to reveal socio-ecological ar-
rangements as well as mental, political and material repertoires that would oth-
erwise have remained hidden. It has been instrumental in criticising the natu-
ralisation of risk and disaster and in establishing the constitutive socio-natural 
entanglements of urban metabolisms—important contributions in a world shaped 
by global warming and escalating self-fashioned risk. However, this emphasis has 
discouraged research into the many forms of non-disaster related resilience and 
long-term risks. It has again left its mark on the conceptual level, with resilience 
now being largely equated with post-disaster recovery. Forms of resilience that 
are non-cataclysmic, or types of risk that are slow, long-term and persistent, such 
as disease, pollution, dearth, environmental degradation, have attracted much 
less attention. Those studies that exist (e. g. Mosley 2001; Brüggemeier 1996; Evans 
1985) have often been considered as external rather than complementary to risk 
research. The same applies to cases of long-term decline rather than abrupt col-
lapse. Research on ‘shrinking cities’, such as 20th-century Detroit, Leipzig or New 
Orleans, attributed these contractions to teleconnections between long-term and 
abrupt shocks in macro-economic and ecological environments (Pallagst/Wiech-
mann/Martinez-Fernandez 2014). The exclusion of slow and long-term hazards 
runs the risk of encouraging circular and self-referential reasoning. Closing this 
gap may unlock alternative, more plural pathways, promote comparisons and be-
come an important inspiration for future research. It might also reveal the extent 
to which resilience itself might turn into a disaster for some parts of the popula-
tion.

A final desideratum is the reluctance of historians to engage with risk and re-
silience studies based in the natural sciences at the conceptual level. Resilience 
studies in particular are characterised by a complex scientific genealogy that 
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transports many silent references and challenging assumptions. So far, historians 
often ignore the wider conceptual framing of resilience approaches in ecology and 
urban studies, turning a blind eye to their social construction in highly conf licted 
contexts. This risks stabilizing narratives that naturalise social facts or reproduce 
systemic presentism. It will be both laborious and rewarding to enrich the current 
ahistorical, cyclical and systems-oriented approach of (urban) resilience studies 
with a genuinely historical perspective on multiple scales that allows for plurali-
ty, contingency and agency. However, such delimiting boundary work is certainly 
necessary to progress from the simple overlap in content to genuine cooperation 
and empirical transfer. It will not just ensure that risk and resilience stay at the 
heart of the research field. It can also unlock the vast reservoir of urban histories 
for a contemporary debate, motivated by an environment increasingly perceived 
as risky and fragile.
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Sustainability

Ansgar Schanbacher

Widely used as an argument in current public debates, the term and concept of 
sustainability has an intricate history of its own and accordingly plays an im-
portant role in historical research, especially in the fields of environmental and 
economic history. The concept is ambiguous, though, and it is necessary to dis-
tinguish between the development of the term—originating in the early modern 
management of forest resources and still a paradigm of scientific forestry—, its 
analytical use as a research tool, and finally its normative use in political debates. 
This article presents an overview of the concept of sustainability and its develop-
ment since the 18th century and also reviews the historical scholarship in the field.

The term ‘sustainability’ has been a standard feature of public, political and 
economic discourse since the 1980s, at least in the Western world (Caradonna 
2018: 9). In a general understanding sustainability seems to be a rather positive 
term which is associated with durability and an ecologically sound development 
but at the same time it is abstract and vague (Pufé 2017: 23).

There are various definitions and models of sustainability in different fields of 
research. At the general level sustainability can be defined as a “capacity to main-
tain some entity, outcome, or process over time.” (Jenkins 2010: 380) Different no-
tions of sustainability can be grouped around economic, ecological and political 
models which emphasise different views of the concept (ibid: 383). While econom-
ic models focus on sustainability as an investment problem whereby opportunity 
(capital) should be sustained, ecological models stress the importance of biological 
diversity and ecological integrity, and Social Ecology conceives sustainability as 
the capacity to maintain “vital physical exchange processes between societies and 
their natural environment” (Haberl et al. 2004a: 194). Moreover, political models 
propose to support social systems which defend human dignity and reduce social 
inequalities toward achieving political stability in society. 
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A popular—albeit not uncontested—scheme is the three-sector model of sus-
tainability which aims to balance the interests of environmental, economic and 
social domains in pursuit of sustainable development (Fig. 1).1

Figure 1: Triad Model of sustainability2

These current discussions about sustainability are ref lected in historical research. 
First, there is the history of the term sustainability itself, which in its German 
equivalent reaches back to the 18th century and has been scrutinised from the 
perspective of the history of knowledge and science. Second, the concept of sus-
tainability helps historians think about past societies, both in a normative and an 
analytical way.

The History of a Concept

The origins of the concept of sustainability date back to the 18th century, although 
practices of sustainable land and resource use were much older. One strand of 
research has focused on how the concept developed from its origins in forestry to 
become a now ubiquitous buzzword (Fig. 2).

1 �  Mulligan 2018: pp. 89-93. Another approach dif ferentiates between ‘weak sustainability’, 
according to which natural resources and man-made capital are mutually substitutable, and 
‘strong sustainability’ which denies this possibility; Muraca/Döring 2018: pp. 345-347.

2 �  See Pufé 2017: 112. There is a huge number of similar and more developed models, see for 
example the spider model in Freitas 2012: p. 162.
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Figure 2: Campaign of the German forestry lobby, 
pointing out the long-standing tradition and 
yet actuality of sustainability (‘Nachhaltigkeit’)3

For the historian Paul Warde (2018), who writes about discourses on sustainability 
as an aspect of European intellectual history from the 16th to the 19th centuries, 
sustainability was not ‘discovered’ at one specific time but first became evident 
as a concern in the work of individual historical actors, who were experts in fields 
such as state economy or agriculture. Their thoughts centred on “the idea that to 
endure, a society must not undermine the ecological underpinnings on which it 
is dependent. It must not degrade, to use a more archaic term, ‘the Earth’” (ibid: 
356-357). Warde points to the importance that early modern states ascribed to the 
efficacy of acquisition and distribution of resources such as food and wood, when 
populations were growing and rulers had to face expanding fiscal and military 
pressures. In this context, he analyses how attempts to raise agricultural produc-
tivity were promoted by a growing literature on husbandry (ibid: 145, 228-229, 235; 
see also Thomas 2018 who explores 19th and 20th century intellectual history of 
sustainability). The actual term sustainability was strongly inf luenced by Hans 
Carl von Carlowitz, a Saxon mining commissioner, who used the German adjec-

3 �  ht tps://w w w.forst wir t schaf t-in-deut schland.de/nachhaltigkeit/kampagne-300-jahre-
nachhaltigkeit/ [accessed on 8 Jan. 2019].
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tive ‘nachhaltend’ (‘sustaining’) in his work Sylvicultura oeconomica in 1713.4 Born 
at a time of allegedly growing wood shortages, the term and concepts were fur-
ther developed by German scientific forestry. The first mention of ‘Nachhaltigkeit’ 
(‘sustainability’) was made in 1760, and around 1850 the term ‘nachhaltige Forst-
wirtschaft’ was translated into English as ‘sustained yield forestry’. From then on, 
the term found its way into the international vocabulary of forestry (Huss/Gadow 
2013: 27; Grober 2013: 20). 

The subsequent semantic changes caused the substance of the concept also to 
develop. While Carlowitz used the term as synonymous to words meaning dura-
ble, continuously etc. and did not put much emphasis on it, later authors, such 
as Wilhelm Gottfried Moser in the second half of the 18th century, highlighted 
the concept as being crucial toward securing the scarce resource of timber for the 
future. After 1800 the concept spread to other countries (Mosley 2010: 43) and also 
attracted attention in the field of agriculture.5 Simultaneously, sustainable land 
usage, especially in regard to forests, became a question of power relations. At 
the end of the 18th century scientific foresters and public authorities in Germany 
reclaimed resources which had been used as commons by people living nearby for 
hundreds of years (Radkau 2013: 133-134; Hölzl 2010: 434-435). In scientific forestry 
the idea of maintaining tall forests gained momentum and suppressed other for-
est uses (Radkau 2007: 166-170). From the second half of the 19th century into the 
20th century, forest scientists finally began to extend the concept of sustainabil-
ity and also considered ecological developments (Röhrig et al. 2006: 26-29; Hölzl 
2010: 439-441).

The social relevance of the concept declined during the 19th century, and later 
the United Nations reintroduced the concept of sustainable development in the 
1970s. This renewed concern about sustainability drew on the older concepts but 
emerged within the context of growing environmental awareness in Western so-
ciety. Conferences and committees such as the 1972 Stockholm Conference and 
the World Commission on Environment and Development (1983-1987) came into 
being (Caradonna 2018: 11). The latter published the famous Brundtland Report, 
which defined the goals of sustainable development as follows:

Humanity has the ability to make development sustainable to ensure that it meets 
the needs of the present without compromising the ability of future generations to 
meet their own needs. It contains within it two key concepts: the concept of ‘needs’, 

4 �  A similar word (‘Nachhalt’) occurs two years earlier in a letter by the Saxon Timber Commission; 
Schmidt 2013: p. 32. 

5 �  Schmidt 2013: pp. 33-34; Reith 2008: pp. 1010-1011. A similar idea in French scientific forestry, 
équilibre agrosylvopastoral, symbolizes the optimal organization of human usage of land 
(forests, fields, grasslands); Nougarède 1994: p. 165.
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in particular the essential needs of the world’s poor, to which overriding priority 
should be given; and the idea of limitations imposed by the state of technology 
and social organization on the environment’s ability to meet present and future 
needs. (Our Common Future 1987: I. § 27)6

Then, during the UN Conference on Environment and Development in Rio de Ja-
neiro in June 1992, representatives from 172 countries signed Agenda 21, which 
transfers the responsibility for sustainable development to national states, mu-
nicipalities and citizens (Pufé 2017: 52). The idea of intergenerational justice as a 
normative demand, outlined in the Rio conference, leads to the question of sus-
tainability as an analytical tool in historical research.

Sustainability in Historical Research 

For a long time, past sustainability research was closely linked with the history 
of forests and was widely neglected in main-stream historical research.7 This has 
been changing over the last 20 years when the sustainability of past societies be-
gan to be addressed along with the appropriate methodology to deal with this 
topic.

There are several propositions on how to utilise the concept of sustainability 
in historical research. While “formulations of sustainability are frequently rath-
er vague, [...] they generally address the sense that humankind must ensure its 
material reproduction in a way that does not diminish the fortunes of future gen-
erations” (Warde 2011: 153). Jeremy Caradonna (2018) more generally suggested 
linking the history of sustainability with ‘systems thinking’, namely, “the ways 
in which human societies have conceptualised, dealt with, and responded to the 
relationship between the natural environment, human wellbeing, and economic 
systems.” (ibid: 11)

In a more practical approach, historian Rolf Peter Sieferle in 2003 revised the 
concept to include four criteria: energy, material (resources and sinks), biodiver-
sity and population dynamics. He rejected other criteria of the modern concept 
of sustainability such as social and political aspects as being results of democrat-

6 �  This approach comprised proposals in the areas of population, food security, the extinction of 
species and genetic resources, energy, industry, and human settlements, which were seen as 
interconnected; ibid: II. § 40.

7 �  For example there are only very brief mentions of sustainability in some American works on 
environmental history: Merchant 2007; Krech et al. 2004; Black/Lybecker 2008.
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ic standards in recent societies that can not be projected onto past societies.8 In 
Sieferle’s (2003) opinion, even agrarian civilisations were not stable, insofar as 
over “the long term each political, social and economic dimension was exposed 
to permanent and often violent change” (ibid: 124) frequently because of environ-
mental issues. Nevertheless, when looking at production modes and the duration 
of these societies, they were sustainable for several thousands of years (ibid)—an 
assumption which is challenged by the archaeologist Simone Riehl (2015: 291). Per-
taining to the collapse of the Early Bronze Age civilisations in the Middle East, 
she proposed a more differentiated analysis of regional climate effects. Also, Ian 
G. Simmons (2008) rather sceptically assumed that sustainability understood as 
long-term equilibrium never has existed (ibid: 231-235).

Sieferle proposes in addition applying the concept of sustainability to physical 
relations between social and natural systems in the past and suggests research 
questions such as: “If and how far was a single society (or region, or community) 
sustainable in the sense that it was able to continue certain economic activities 
without destroying their physical foundations?” (Sieferle 2003: 124). In a similar 
way, the anthropologist Bernd Herrmann argues that sustainability understood 
as permanent existence is always inherent in the actions of a given population.9 
This means that there is always the constancy of change with “greater or lesser 
degrees of stability” (Friedel 2016: 220) which is challenged by human behaviour 
such as, for example, mobility and excessive resource use. Following from this, 
human actions can result in unsustainability which leads to the transformation or 
even collapse of civilisations (Caradonna 2018: 16-17).

The anthropologist Joseph A. Tainter (2018) criticised the short-term outlook 
of sustainability studies and pleaded for long-term observations, because “the 
processes that make a society sustainable or vulnerable to collapse develop over 
long time-periods, typically stretching to generations or centuries.” (Tainter 2018: 
40) The geographer Ian Douglas (2013) also emphasised the analysis of long-term 
developments when he scrutinised the thrifty use of resources by cities: “For cen-
turies, the majority of the world’s urban settlements were sustainable in that they 
supported their population with food and water from their immediate surround-
ings and used local materials for their buildings and streets.” (ibid: 286) This did 
change, at least in the 20th century, and no city could sustain itself from nearby 
resources alone. The durable development of cities and their role as innovation 

8 �  Sieferle 2003: pp. 123-125. For example, the “agrarian civilizations dominating the history of 
the last 5000 years had sharp class distinctions, of ten legally fixed, which set unsurmountable 
obstacles to individual freedom.” ibid: p. 123.

9 �  Herrmann 2014: p. 112. Similarly Radkau (2013: p. 135) equates sustainability with durability which 
he decidedly relates with power and authority.
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centres are areas of historical research that also offer solutions to present-day 
problems of cities (Schott/Toyka-Seid 2010: 14).

In an overview article on sustainability the medievalist Oliver Auge (2014: 50-
51) emphasised the difference between understanding sustainability in an eco-po-
litical sense with a focus on ecological diversity, and historical analysis of resource 
management which can be divided further into the study of a single resource such 
as fire wood. Auge concluded, whatever definition is used, sustainability should 
recognise different temporal and spatial dimensions which could result in dif-
ferent sustainability levels that might be achieved by different societies. In the 
context of 20th century history, however, the environmental historian Donald 
Worster (2016: 217; Reith 2011: 136) questioned the possibility of sustainability. 

Based on these controversies, attempts have been made to measure past sus-
tainability. One such concept is Material and Energy Flow Accounting (MEFA) 
which deals with the socio-economic metabolism of a given system and the col-
onisation of natural processes, especially via land use (Haberl et al. 2004b). The 
model consists of at least three parts: Material Flow Accounting (MFA) which 
comprises material input and output, Energy Flow Accounting (EFA) which calcu-
lates energy inputs and emissions and the Human Appropriation of Net Primary 
Production (HANPP) which refers to human land use (ibid: 204-205; Haberl/Erb 
2017: 284-285). Reductions of such f lows and human land use can be interpreted 
as “progress towards sustainability” (Haberl et al. 2004b: 206-207). Although this 
concept can be applied to present and past societies, the vast amount of quanti-
tative data needed sets clear constraints for historical analysis before 1800, while 
cooperation between natural and social scientists is impeded by their respective 
focuses on different spatial and temporal scales (ibid: 203).

Empirical Studies on Past Sustainability

Exploring examples of how historical sustainability is dealt with in empirical 
studies, one finds different approaches with more or less elaborate operational-
isations of the concept.

To name but a few examples, Annika Schmitt (2015), adopting a strictly local 
focus, explored the sustainability of commons in the prince bishopric of Osna-
brück around 1800. She describes sustainability as a category to analyse land use 
systems like the commons as a societal discourse about the proper management 
of natural resources. She concludes that the rural society discussed, established 
and used rules to maintain the fertility of the soil via constraints, especially re-
garding the number of people entitled to use the land. This successful system was 
challenged by population growth, rising taxes and the continuing restrictions 
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for the rural population which prompted the agrarian reforms and the end of the 
commons.

With regard to climate change, Kunnas et al. (2014) used carbon dioxide emis-
sions as an indicator of sustainability. Calculating the carbon emissions by Great 
Britain and the USA for the past two centuries, the authors showed how the emis-
sions of past generations might diminish the well-being of future generations 
(ibid: 243-244). Placing the focus on the transformation of agrarian into industrial 
societies, Sieferle et al. (2006) showed that the former always were energetically 
sustainable, because of their limited access to energy. Given high transportation 
costs and fossil fuels being rarely accessible, there was no possibility to store ener-
gy in the long-run, with the exception of forests as an energy buffer. Moreover, ag-
riculture could be self-sufficient using local sources of nitrogen and phosphorous 
such as manure. As a result of these constraints, there was no economic growth 
(ibid: 32-34, 44). Case studies on four villages in different climatic and geomor-
phological settings in Austria showed the importance of maintaining soil fertility 
in an agricultural production cycle, which only changed with the advent of fossil 
fuels and synthetic fertilisers, arriving in agrarian settlements particularly after 
World War II (ibid: 91-92, 138).

The above-mentioned MEFA framework is exemplified by Krausmann et al. 
(2004) for Austria in the second half of the 20th century, looking at materials and 
energy consumption, imports and exports and economic growth. The authors 
conclude that efficiency gains did not suffice to reduce material and energy f lows, 
which resulted in a less sustainable development (ibid: 227).

On a larger geographical scale the sinologist Mark Elvin (2013) analysed Chi-
nese history with respect to environmental impact and concluded that population 
growth and progress were generally unsustainable at least with regard to forests 
(which were mainly destroyed until 1900) and water management (where suitable 
places for new irrigation projects ceased to exist). He argues: “The Chinese econo-
my survived these millennia [...] because it mastered new technological skills such 
as hydraulically sophisticated irrigated rice-farming, and because it was contin-
ually expanding into fresh resource areas.” (ibid: 234-244) Simultaneously, Chi-
nese philosophers developed environmental awareness and conservation policies 
almost two thousand years earlier than in Europe which resulted in agricultural 
practices that maintained fertile soils for hundreds of years (Miller 2017: 596-597; 
Winiwarter/Bork 2014: 34-35).

A European example of rather successful resource management was the case 
of Lake Constance fisheries between 1350 and 1900. Regulated by ordinances that 
were issued by the local authorities and treaties which restricted fishing, there 
was a sustainable supply of fish for the local population without any species going 
extinct (Zeheter 2015). Thus, both regulations and technical improvements could 
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temporarily foster sustainability, while in the end the overall consumption of re-
sources remained the decisive parameter for the long-term development.

Besides historical research on regions and territories, there are also approach-
es to applying the concept of sustainability to urban history. Following the call 
for long-term research, Ljungkvist et al. (2010: 369-370, 387) analysed the history 
of Constantinople regarding sustainability spanning more than 2000 years. The 
authors looked at the resilient production of ecosystem services and other re-
sources for city dwellers using both archaeological data and historical documents. 
They drew the conclusion that particularly stretches of land reserved for food 
production within the city walls made possible the survival of the city. For the 
early modern period Schanbacher (2019) emphasised the permanence and growth 
of most Central European cities and described their attempts to secure resourc-
es for future use regardless of ecological aspects. In a more general way, Schott 
and Toyka-Seid (2010: 9-13) examined urban sustainability under the Brundtland 
definition and argued that at all times cities overused and polluted the resourc-
es of their environment and had to react to these challenges. Possible successful 
reactions were: a more efficient use of resources such as forests, an extension of 
the resource catchment area through economic power or political pressure and a 
substitution of resources.

The significance of resources such as clean air and open space increased since 
the 19th century. The study by Jeffrey C. Sanders (2010) on Seattle analysed on 
a micro level how the ideas of sustainability (including environment, economy 
and social equality) were tested and engendered novel solutions for urban and 
environmental problems between the 1960s and 1980s (ibid: 3, 10). Sustainability 
as a normative aim of urban policy in the late 20th century has been contrasted 
against local practices and citizen engagement with regard to the provision of wa-
ter in Mainz and Wiesbaden (Engels et al. 2017: 9).

Apart from the question of whether individual settlements or territories were 
sustainable, there is also research concerning the sustainability of economic prac-
tices. One example is slash-and-burn cultivation in forest regions which has been 
analysed comparatively for Finland and Southeast Asia (Myllyntaus et al. 2002). 
Utilising a sustainability model consisting of ecological, social and economic as-
pects, the study concedes that ecological sustainability is difficult to prove, but 
maintains that “slash-and-burn cultivation has for centuries provided a basis for 
some fairly sustainable societies.” (ibid: 267)

Similarly, Victoria Hightower (2013) analysed the practice of pearling and the 
pearl industry in the Persian Gulf since 1870. Implicitly following an understand-
ing of sustainability which equates sustainability with durability, she stated that 
the pearl industry did not collapse because of over-exploitation but because of the 
introduction of Japanese cultured pearls and the discovery of oil in the northern 
Gulf after 1930 (ibid: 49-53).
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In summary, there is a broad range of historical research dealing with sustain-
ability. Besides sceptical remarks, historians analyse sustainability usually with a 
focus on the physical relations between humans and their environment, be it nat-
ural resource use or management, and the question of the permanence or collapse 
of past economic systems, practices and societies. Studies with a global view are 
increasingly complemented by regional, local and micro-level studies.

Conclusions—Potentials and Limits

For decades historical research mainly considered sustainability within the field 
of forest economy since Carlowitz (1713). Later, and particularly after the UN and 
other international organisations adopted and extended the concept from the 
1980s onwards, historians began to use the concept in different forms and with 
different methods, operating with normative and analytical approaches. Re-
search questions aimed to explain the origins of the present environmental cri-
sis, the causes for the collapse or persistence of past social systems, by natural 
resource management. Because of the manifold possibilities to use the concept 
and its general ambiguity, it seems necessary to differentiate its meaning clearly 
before using it or else switch to other concepts such as resilience which possibly 
allow better handling of the historical phenomena concerned (Reith 2008: 1011; 
Winiwarter 2013: 16).

There are at least three feasible ways to utilise the concept. First, it is possible 
to project the current holistic definition of sustainability (including environment, 
economy, social equality) onto past societies. Probably, this works best for 20th 
and 21st century histories when all these concepts existed in the public debate. It 
also motivates new interpretations of the sources and novel methodological ap-
proaches to earlier times. Second, in a metabolic approach the focus lies on the 
management of and discourses about natural resources. In premodern societies it 
would be recommendable to concentrate on discourses and practices, since statis-
tical data usually do not allow a detailed analysis of material and energy f lows and 
estimates vary greatly. Such an approach focuses on the knowledge and practices 
of past societies in order to identify solutions to current problems. Third, there is 
the possibility to make use of the concept of sustainability to analyse human at-
titudes towards nature, especially with regard to the variety of species, pollution 
and aesthetic aspects.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Sustainability 105

References

Auge, Oliver (2014): “‘Nachhaltigkeit’ als historisches Thema: Eine Hinführung.” 
In: Jahrbuch für Regionalgeschichte 32, pp. 45-53.

Black, Brian/Lybecker, Donna L. (2008): Great debates in American environmen-
tal history, Westport/Conn.: Greenwood Press.

Caradonna, Jeremy L. (2018): “Sustainability: A new historiography.” In: Jeremy L. 
Caradonna (ed.), Routledge handbook of the history of sustainability, London/
New York: Routledge, pp. 9-25.

Douglas, Ian (2013): Cities: An environmental history, London: Tauris.
Elvin, Mark (2013): “Three thousand years of unsustainable growth: China’s en-

vironment from archaic times to the present.” In: John R. McNeill/Alan Roe 
(eds.), Global environmental history, London: Routledge, pp. 231-282.

Engels, Jens Ivo/Janich, Nina/Schott, Dieter (2017): “Einleitung: Städte auf dem 
Weg zur nachhaltigen Entwicklung.” In: Jens Ivo Engels/Nina Janich/Dieter 
Schott (eds.), Nachhaltige Stadtentwicklung: Infra-strukturen, Akteure, Dis-
kurse, Frankfurt a.M./New York: Campus, pp. 7-24.

Freitas, Mário (2012): “Participation and the construction of sustainable societies.” 
In: Angela Mendonca, Ana Cunha, Ranjan Chakrabarti (eds.), Natural resourc-
es, sustainability and humanity, Dordrecht: Springer, pp. 143-166.

Friedel, Robert (2016): “History, sustainability, and choice.” In: Ruth Oldenziel/
Helmuth Trischler (eds.), Cycling and recycling, New York/Oxford: Berghahn, 
pp. 219-225.

Grober, Ulrich (2013): Die Entdeckung der Nachhaltigkeit, Munich: Kunstmann.
Haberl, Helmut/Erb, Karl-Heinz (2017): “Land as planetary boundary: a socio-

ecological perspective.” In: Peter A. Victor/Brett Dolter (eds.), Handbook on 
growth and sustainability, Cheltenham/Northampton, MA: Edward Elgar, pp. 
277-300.

Haberl, Helmut/Wackernagel, Mathis/Wrbka, Thomas (2004a): “Land use and 
sustainability indicators: An introduction.” In: Land Use Policy 21/3, pp. 193-
198.

Haberl, Helmut/Fischer-Kowalski, Marina/Krausmann, Fridolin/Weisz, Helga/
Winiwarter, Verena (2004b): “Progress towards sustainability? What the con-
ceptual framework of material and energy f low accounting (MEFA) can offer.” 
In: Land Use Policy 21/3, pp. 199-213. 

Herrmann, Bernd (2014): “Kritisches Nachwort eines Umwelthistorikers.” In: Jahr-
buch für Regionalgeschichte 32, pp. 109-120.

Hightower, Victoria Penziner (2013): “Pearls and the Southern Persian/Arabian 
Gulf: A lesson in sustainability.” In: Environmental History 18, pp. 44-59.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Ansgar Schanbacher106

Hölzl, Richard (2010): “Historicizing sustainability: German scientific forestry in 
the eighteenth and nineteenth centuries.” In: Science and Culture 19/4, pp. 431-
460.

Huss, Jürgen/Gadow, Friederike von (2013): “Einführung.” In: Hannß Carl von 
Carlowitz, Sylvicultura oeconomica, Remagen: Kessel, pp. 3-53.

Jenkins, Willis (2010): “Sustainability theory.” In: Willis Jenkins (ed.), Berkshire 
Encyclopedia of Sustainability. Vol. 1. The Spirit of Sustainability, Great Bar-
rington: Berkshire, pp. 380-384.

Krausmann, Fridolin/Haberl, Helmut/Erb, Karl-Heinz, Wackernagel, Mathis 
(2004): “Resource f lows and land use in Austria 1950-2000: Using the MEFA 
framework to monitor society-nature interaction for sustainability.” In: Land 
Use Policy 21/3, pp. 215-230.

Kunnas, Jan/Mclaughlin, Eoin/Hanley, Nick (2014): “Counting carbon: Historic 
emissions from fossil fuels, long-run measures of sustainable development 
and carbon debt.” In: Scandinavian Economic History Review 62/3, pp. 243-
265.

Ljungkvist, John/Barthel, Stephan/Finnveden, Göran/Sörlin, Sverker (2010): “The 
urban anthropocene: Lessons for sustainability from the environmental histo-
ry of Constantinople.” In: Paul Sinclair/Gullög Nordquist/Frands Herschend/
Christian Isendahl (eds.), The Urban Mind: Cultural and environmental dy-
namics, Uppsala: Uppsala University, pp. 367-390. 

Merchant, Carolyn (2007): American environmental history: An introduction, 
New York: Columbia University Press.

Miller, Ian Matthew (2017): “Forestry and the politics of sustainability in Early Chi-
na.” In: Environmental History 22, pp. 594-617.

Mosley, Stephen (2010): The environment in world history, New York: Routledge.
Mulligan, Martin (2018): An introduction to sustainability, London/New York: 

Routledge.
Muraca, Barbara/Döring, Ralf (2018): “From (strong) sustainability to degrowth: 

A philosophical and historical reconstruction.” In: Jeremy L. Caradonna (ed.), 
Routledge handbook of the history of sustainability, London/New York: Rout-
ledge, pp. 339-362.

Myllyntaus, Timo/Hares, Minna/Kunnas, Jan (2002): “Sustainability in danger? 
Slash-and-burn cultivation in 19th Century Finland and 20th century South-
east Asia.” In: Environmental History 7/2, pp. 267-302.

Nougarède, Olivier (1994): “L’équilibre agrosylvopastoral, premier essai de récon-
ciliation entre l’agriculture et la forêt.” In: Revue forestière française 46, pp. 
165-178.

Pufé, Iris (2017): Nachhaltigkeit, Konstanz: UVK.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Sustainability 107

Radkau, Joachim (2013): “‘Nachhaltigkeit’ als Wort der Macht.” In: François Du-
ceppe-Lamarre/Jens Ivo Engels (eds.), Umwelt und Herrschaft in der Ges-
chichte, Munich: Oldenbourg, pp. 131-136.

Radkau, Joachim (2007): Holz: Wie ein Naturstoff Geschichte schreibt, Munich: 
oekom.

Reith, Reinhold (2008): “Nachhaltigkeit.” In: Friedrich Jaeger (ed.), Enzyklopädie 
der Neuzeit, Vol. 8, Stuttgart: Metzler, pp. 1009-1012.

Reith, Reinhold (2011): Umweltgeschichte der Frühen Neuzeit, Berlin/Boston: Old-
enbourg.

Riehl, Simone (2015): “Understanding the reasons for non-sustainability in past 
agricultural systems.” In: Susanne Kerner/Rachael Dann/Pernille Bangsgaard 
(eds.), Climate and ancient societies, Copenhagen: Museum Tusculanum 
Press, pp. 291-311.

Röhrig, Ernst/Bartsch, Norbert/von Lüpke, Burghard (2006): Waldbau auf ökolo-
gischer Grundlage, Stuttgart: UTB.

Sanders, Jeffrey Craig (2010): Seattle and the roots of urban sustainability: Invent-
ing ecotopia, Pittsburgh: University of Pittsburgh Press. 

Schanbacher, Ansgar (2019): “Umwelt und Ressourcen in der frühneuzeitlichen 
Stadt Mitteleuropas.” In: Arnd Reitemeier/Ansgar Schanbacher/Tanja S. 
Scheer (eds.), Nachhaltigkeit als Argument, Göttingen: Universitätsverlag, pp. 
98-122.

Schmitt, Annika (2015): Naturnutzung und Nachhaltigkeit: Osnabrücker Marken-
wirtschaft im Wandel (1765-1820), Münster: Aschendorff.

Schmidt, Uwe E. (2013): “Nachhaltigkeit im Wandel: Eine historisch-kritische Be-
griffsanalyse.” In: Uwe E. Schmidt (ed.), Nachhaltigkeit im Wandel, Remagen: 
Kessel, pp. 30-45.

Schott, Dieter/Toyka-Seid, Michael (2010): “Stadt und Nachhaltigkeit.” In: Infor-
mationen zur modernen Stadtgeschichte 2, pp. 7-21.

Sieferle, Rolf Peter (2003): “Sustainability in a world history perspective.” In: Bri-
gitta Benzing/Bernd Herrmann (eds.), Exploitation and overexploitation in 
societies past and present, Münster: Lit, pp. 123-141.

Sieferle, Rolf Peter/Krausmann, Fridolin, Schandl, Heinz/Winiwarter, Verena 
(2006): Das Ende der Fläche: Zum gesellschaftlichen Stoffwechsel der Indus-
trialisierung, Cologne/Weimar/Vienna: Böhlau.

Simmons, Ian G. (2008): Global environmental history, Edinburgh: Edinburgh 
University Press.

Tainter, Joseph A. (2018): “Understanding sustainability through history: Resourc-
es and complexity.” In: Jeremy L. Caradonna (ed.), Routledge handbook of the 
history of sustainability, London/New York: Routledge, pp. 40-56.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Ansgar Schanbacher108

Thomas, Craig (2018): Sustainability and the American naturalist tradition: Re-
visiting Henry David Thoreau, Aldo Leopold, Rachel Carson, and Edward O. 
Wilson, Bielefeld: transcript.

Warde, Paul (2018): The invention of sustainability: Nature and destiny, c. 1500-
1870, Cambridge: Cambridge University Press.

Warde, Paul (2011): “The invention of sustainability.” In: Modern Intellectual His-
tory 8/1, pp. 153-170.

Winiwarter, Verena (2013): “Zur Krise und Bedeutung der Nachhaltigkeit: Eine 
diagnostische Skizze.” In: Uwe E. Schmidt (ed.), Nachhaltigkeit im Wandel, 
Remagen: Kessel, pp. 9-20.

Winiwarter, Verena/Bork, Hans-Rudolf (2014): Geschichte unserer Umwelt, 
Darmstadt: primus.

Worster, Donald (2016): “Can history offer pathways to sustainability?” In: Ruth 
Oldenziel/Helmuth Trischler (eds.), Cycling and recycling, New York/Oxford: 
Berghahn, pp. 215-218.

Zeheter, Michael (2015): “Order in the lake: Managing the sustainability of the 
Lake Constance Fisheries, 1350-1900.” In: Environment and History 21/4, pp. 
597-629.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Urban Metabolism

Sabine Barles

Urban-environmental history concerns inter alia the many and varied interactions 
between societies and the biosphere. The most concrete part of these interactions 
consists of exchanges of energy and materials: what some scholars call ‘urban me-
tabolism’. Societies and cities in particular are major consumers of materials and 
energy, either directly within their territory, or indirectly via the materials, goods 
and services that they import or export. Thence, the urban metabolism has both 
upstream and downstream consequences in terms of the depletion/use/indraw of 
resources and the disposal of waste (into the atmosphere, water and soil, in liquid, 
solid or gas form) with multiple impacts on ecosystems and the biosphere in gen-
eral, and, in turn, on human societies.

From a historical point of view, the question of urban metabolism can be ad-
dressed in (at least) two ways. The first concerns the history of the notion of ‘me-
tabolism’: when and in which context did it appear as a way to analyse the city? 
How did it change through time? The second concerns the way the notion can be 
used and applied in a historical research: what can we learn from a metabolic ap-
proach to the history of the city? How can a city’s metabolism be operationalised 
and quantified?

The History of a Notion

Urban Chemistry

Research on urban metabolism is older than the notion of ‘urban metabolism’. It 
dates back to the 19th century, and was carried out mostly by chemists interest-
ed in food production and agricultural fertilisation (Barles 2005, 2010). Among 
European scientists and intellectuals, demographic growth coupled with limit-
ed stocks of rural organic fertilisers (farm manure and various plant and animal 
residues) led to fears of soil exhaustion and recurring or even permanent food 
shortages. As they were home to constantly larger numbers of people, cities were 
considered not only as hubs of consumption but as new sources of fertiliser via 
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their myriad excreta: human and animal excrement, organic mud, household and 
workshop waste, and unused waste from butchers and slaughterhouses etc. This 
research resulted in the emergence of urban chemistry (Hamlin 2007)—predating 
biochemistry and the work of Pasteur—that sought to get to grips with f lows of 
organic materials and nutrients, notably nitrogen, then phosphorus and potassi-
um. Chemistry came to hold the key to “the mysterious circle of organic life at the 
surface of the globe” (Dumas 1842: 7). There was general agreement that “all places 
that have had large populations but have not given back to the earth what the ac-
tion of man has taken in order to produce harvests have faced sterility and ruin” 
(Liebig quoted by Moll 1863: 342). This made it essential to quantify and gather this 

“material for which cities owe a debt to the earth” (Dumas 1866: xxxi). Jean-Bap-
tiste Dumas, Jean-Baptiste Boussingault and Justus von Liebig were among the 
most renowned European urban chemists and largely contributed to the first ur-
ban material f low accounts (see table 1).

In life sciences, the term ‘metabolism’ emerged parallel to the development 
of urban material balances: it was first defined in 1858 in the eleventh edition 
of Pierre-Hubert Nysten’s Dictionnaire de médecine as a “changement de nature 
moléculaire des corps” [change in the molecular nature of bodies], this change—a 
set of chemical reactions—being seen as necessary for life. The term ‘metabolism’ 
was used by Karl Marx, who, as many thinkers of his time, was aware of the ad-
vances in natural sciences. In The Capital, Marx referred to the term in order to de-
pict the way human societies use natural resources and transform them through 
work (Fischer Kowalski 1998: 64), while suggesting that their overexploitation 
would cause a ‘metabolic rift’ (Foster 1999). Later on, Patrick Geddes, who was 
trained as a biologist, explored society’s metabolism through physical account-
ing (Geddes 1885; Deléage 1992: 69). He made a significant contribution to urban 
planning, and emphasised the role of energy and material f lows, together with 
the need for connecting the city to its hinterland and catchment area (Geddes 1915).

Despite Marx’s emphasis on the ‘metabolic rift’ and Geddes’ attention to ener-
gy and material f lows, urban chemistry as it existed during the 19th century more 
or less disappeared during the first half of the 20th century. Chemists abandoned 
the city and focused on agriculture (and became agronomists) or on industry 
(through chemical engineering). Urban planners and urban theorists concentrat-
ed their efforts on the socio-spatial organisation of cities. Meanwhile urban engi-
neers, despite their concern with f lows (itself due to the mechanical and hydraulic 
basis of their training), were more interested in scaling up urban infrastructure 
than in the metabolic implications for cities that came with it.
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Table 1: “Fertility statistics” (“Statistique des principes de la fertilité agricole”), 
Paris, 1895, kilograms

Nitrogen Phosphoric acid Potash

Food supply

Animal 6.828.516 2.182.839 3.655.609

Human 16.626.460 6.078.457 5.596.455

Removal

Street sludge 2.166.129 1.767.105 1.197.071

Manure 3.917.631 2.508.491 1.197.321

Night soil 3.981.204 452.409 193.889

Sewer water 13.174.179 3.445.576 5.934.047

Source: Vincey, 1901

Urban Ecology

Several decades would elapse before there was any renewed interest in urban me-
tabolism. Urban ecology1 emerged in the 1960s alongside scientific ecology, par-
ticularly the theory of ecosystems. By the 1950s, ecology had developed the bulk 
of its concepts and methods which were summarised in the seminal work Funda-
mentals of Ecology, written in 1953 by the ornithologist and ecologist Eugene Odum 
with the help of his brother Howard (Odum 1953).

In this context the dual concern about the capacity of the planet to feed and 
support a rapidly growing population on the one hand, and the destructive power 
of humans given the finite, limited and singular nature of the earth on the oth-
er hand emerged. This was highlighted at the Intergovernmental Conference of 
Experts on the Scientific Basis for Rational Use and Conservation of the Resourc-
es of the Biosphere, sometimes referred to simply as the Conference on the Bio-
sphere, held in Paris in 1968 where “the problems of the environment were stated 
for the first time at the UN in their modern form” (Acot 1988: 229). These plane-
tary concerns were coupled with severe criticisms of the industrial city. The City in 
History, to mention just one work, was published by Lewis Mumford in 1961. The 
author was fully aware of the development in scientific ecology which led him to 
denounce the “myth of megalopolis” (ibid: 654). Like many of his contemporaries, 

1 �  Understood here in the sense of ecology of the city rather than ecology in the city (cf. Grimm et 
al. 2000).
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he predicted the decline of the industrial city as the result of its expansion, of its 
power, and of its resource consumption.

These scientific and popular debates were the backdrop to a number of works 
on urban ecology when, in 1965, the engineer Abel Wolman introduced the notion 
of ‘urban metabolism’ for the first time. Wolman defined metabolic processes as 
encompassing “all the materials and commodities needed to sustain the city’s in-
habitants at home, at work and at play” (Wolman 1965: 156) over the entire meta-
bolic cycle, in particular food, clean water and fuels as inputs to the city, and waste 
water, solid waste and atmospheric pollution as outputs. Some years later Eugene 
Odum showed how the city “is a heterotrophic ecosystem dependent on large in-
f lows of energy from outside sources” (Odum 1975: 39; see table 2) which he would 
subsequently compare to a parasitic ecosystem (Odum 1989: 17). The Belgian ecolo-
gist, Paul Duvigneaud, who was a central figure in setting up many international 
environmental research programmes, assigned a key role to the “urbs ecosystem” 
in his hugely popular Synthèse écologique (1974: 229).2 This ecosystem “must be rec-
ognised scientifically in order to ensure appropriate development of the territory 
in which most people live” (ibid: 245).

Table 2: “Ecosystems classified according to source and level of energy […] Numbers in 
parentheses are estimated round-figure averages, actually little more than guesses since 
the earth’s ecosystems have yet to be inventoried in suf ficient depth to calculate average”

Category Example
Annual energy flow (Power level) 
(kCal/m2)

1. Unsubsidised natural solar-powered 
ecosystems

Open oceans, upland forests, 
grasslands

1000-10.000
(2000)

2. Naturally subsidised solar-powered 
ecosystems

Tidal estuaries, some rain 
forests

10.000-40.000
(20.000)

3. Human-subsidised solar-powered 
ecosystems

Agriculture, aquaculture
10.000-40.000
(20.000)

4. Fuel-powered urban-industrial 
systems

Cities, suburbs, industrial parks
100.000-3.000.000
(2.000.000)

Source: Odum 1975: 16

The early publications on urban ecology based in the natural sciences received quite 
a lot of international attention. They were particularly inf luential within the scope 
of the UNESCO Man and Biosphere programme set up in 1971, in which (among 
others) Rome, Barcelona and Hong Kong were subjected to a detailed analysis. The 

2 � A second edition ascribing an even more important role to the urbs ecosystem was published in 
1980 and was in its third reprint by 1984.
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ecology of a city and its people: the case of Hong Kong, published in 1981 by a group 
of Australian researchers, can be viewed as very representative and perhaps the 
apogee of these works about urban metabolism, bringing together material f low 
accounting and sociological surveys on the basis of a strong hypothesis: human 
health and well-being, as well as the state of the environment, are the result of 
urban metabolism and energy consumption (Boyden et al. 1981).

These theses were heavily criticised in the 1980s (Theys and Emelianoff 2001; 
Gandy 2002) for their ‘totalitarian temptation’ of ecology (Lévêque 2003). More-
over, the authors ended in an energetic determinism and an anti-urban stance—
the city as parasite—that precluded them from considering what initiatives could 
be taken to control the environmental impact of cities. However, while the theses 
were controversial, the methods for analysing urban metabolism remained rather 
underdeveloped.

Industrial Ecology, Social Ecology, Territorial Ecology

In parallel to urban ecology based in the natural sciences, another field of research 
and action evolved since the 1960s: industrial ecology. The disciplinary back-
ground of the protagonists of industrial ecology differed from that of the first 
urban ecologists: while the latter were zoologists or botanists, the early industrial 
ecologists were physicists, chemists, chemical engineers or biogeochemists, most 
prominently Allen V. Kneese et al. (1970), Robert U. Ayres (1978), or Gilles Billen et 
al. (1983). They have contributed to numerous methodological enhancements for 
energy and material f low accounting.

As Suren Erkman stresses:

From the beginnings of scientific ecology, researchers recognised that the bio-
physical substratum of human activities obeyed the same laws as natural ecosys-
tems and, consequently, the industrial system may be considered a subsystem of 
the Biosphere. So the industrial ecosystem concept is clearly present even though 
it is not explicitly referred to by name (Erkman 2004: 49).

However, until the late 1980s, research initiatives in this field remained fairly 
isolated, focusing on either industrial material and energy f lows or on industri-
al ensembles as ecosystems. One of the main features of these approaches is the 
combination of economic analyses, in particular monetary f lows, and ecological 
analyses of the f low of energy and materials. This even led to the inclusion of cer-
tain principles from ecology and physics (e.g., law of conservation of matter and 
energy) in economic theory.

Erkman traces the current boom in industrial ecology back to 1989 when an is-
sue of the Scientific American journal, “Managing Planet Earth”, featured an article 
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by Robert Frosch and Nicholas Gallopoulos entitled “Strategies for manufactur-
ing”. Apart from the prestige and readership of the review, the scientific recog-
nition of the two authors, their senior position within the hierarchy of General 
Motors (being part of the system they proposed to improve) and the favourable 
context that followed with the Brundtland Report all help to explain the article’s 
impact and the dissemination of industrial ecology (Erkman 2004: 63-64). A num-
ber of seminal publications appeared around the same time (Ausubel/Sladovich 
1989; Reconciling 1989) and the following decade witnessed a boom in research, 
experiments and publications in this area (Baccini/Brunner 1991; Ayres/Simonis 
1994). The creation of the Journal of Industrial Ecology in 1997 and the Interna-
tional Society for Industrial Ecology (ISIE, http://www.is4ie.org/) in 2000 helped 
structure the field.

At the turn of the century, some scholars stressed the fact that, by concentrat-
ing on the production sector, industrial ecology was missing a great part of soci-
ety-nature interactions. They proposed to extend the focus to industrial society as 
a whole, including cities, agricultural areas, etc. This approach is characteristic of 
social ecology (Haberl et al. 2016). Moreover, a discussion emerged on the need for 
taking into account the socio-spatial dimension of social or industrial metabolism 
that gave birth to territorial ecology. Territorial ecology considers society’s metab-
olism as the result of both natural and social processes and takes into account the 
political, technical, spatial and social dimensions of material and energy f lows 
(Buclet 2015). Some scholars still prefer to use the first appellation (industrial ecol-
ogy) although they advocate an extended perspective on metabolism (Barles 2010).

Urban Metabolism in Historical Research

In connection with the debates that emerged at the turn of the century on indus-
trial, social and territorial ecology, urban metabolism has been introduced as a 
concept first to solve historical questions within urban ecology and then into en-
vironmental history. This happened in a wider context in which the role of cities in 
global environmental change, the idea of a circular economy and of an ecological 
transition came to the fore of the political agenda. These political debates encour-
aged new research that allowed to better characterise city-nature interactions 
through material, energy and substance f low analyses, or urban-environmental 
imprints (like the ‘ecological footprint’, ‘water footprint’, ‘carbon and nitrogen im-
prints’, and so on). Even if most of these works deal with the current or future 
situation, historical or long-term approaches developed into at least three inter-
connected strands of research.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Urban Metabolism 115

Environmental Sciences Approaches

The first strand of research builds on a retrospective evaluation of environmental 
dynamics making use of energy and material f low analyses. It considers past so-
cial or, more specifically, urban impacts on the natural ecosystems by accounting 
for urban resource consumption and f lows. The study of the f low of phosphorus in 
food through the town of Linköping, located in the southeast of Sweden, from 1870 
to 2000 is quite representative of these approaches (Schmid Neset et al. 2008). It 
shows the complex and cumulative effects of agriculture, human diet, and urban 
waste and wastewater management on phosphorus f lows—a resource that could 
be exhausted in the next decades (Cordell 2009). To summarise, between 1870 and 
2000, the fertiliser revolution and the use of fossil phosphates, together with the 
increasing amount of meat consumed in Linköping, resulted in an increasing mo-
bilisation of phosphorus. At the same time, abandoning local recycling of human 
manure and the installation of a sewage system led to increased water pollution 
due to eutrophication. The phosphorus recycling rate peaked round 1880 (90 per 
cent) then decreased to nearly 0 per cent in the 1950s (Schmid Neset et al. 2008). 

Similar studies have been conducted on water, nitrogen or energy, helping to 
characterise the changing biogeochemical role of cities and the impact on their 
hinterlands through the quantification of urban environmental imprints. A special 
issue of Regional environmental change published in 2012 gives a good overview of 
this approach for cities like Paris, London, Athens, Barcelona or New York (Billen et 
al. 2012). One of the results of these studies is that the impact is often more incisive 
outside than within the city, especially since the 20th century, in connection with 
resource extraction and transformation, and due to increasing globalisation.

Another ambition of such approaches is to better understand the current state 
of the environment in order to support environmental policy-making and man-
agement by assessing the inherited pollution due to urban activities. For instance, 
on the basis of a present-day concern, the research on mercury in Stockholm’s en-
vironment made necessary a historical analysis of the urban consumption of this 
metal in the past two centuries (Svidén, Jonsson 2001). The study showed that the 
main use of mercury was medical, especially for the cure of syphilis, then dental, 
through dental fillings from 1900s onwards. It was applied in the production of 
batteries from the 1950s onwards, in paper and cardboard (1940-1968), mirror fo-
liation (1795-1890s), and electronics from 1900 onwards. Other minor uses existed 
like felt hat making, thermometers, biocides and fouling, etc. The result of this re-
search showed that the present problem with mercury rested not in its present use, 
which had declined since the 1960s, but in the past discharge to the environment, 
especially to water and sediments.

Even without a clear historical interest, these works prove very useful for 
urban-environmental history. In other words they address questions that need 
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historical methods and data, while they contribute to historical research by re-
vealing and quantifying the changing environmental impact of urban life. One of 
the challenges in this strand of research is to combine historical approaches and 
sources with physical modelling.

Urban-Environmental History

Some researchers have explicitly addressed the historicity of urban metabolism 
by analysing the way cities, understood as a social entity of diverse actors, have 
considered, perceived, managed and transformed their metabolism. Such ap-
proaches do not necessarily require quantification, but are characterised by their 
environmental and material concern through the study of urban f lows. They offer 
another perspective on processes of industrialisation, draw to attention the nega-
tive effects of progress, and connect city to nature and urban history to rural and 
global history.

William Cronon’s Nature’s Metropolis (1991) could be considered as belonging 
to this strand of research even if it does not emphasise the metabolic terminology. 
It shows the intertwined and inter-dependant histories of Chicago and its hinter-
land during the 19th century, materialised in the f low grain, wood and meat, and 
the development of infrastructures like railways and telegraphs. Indeed, the met-
abolic perspective has reactivated the topics of urban-rural relationships and of 
urban hinterlands: location of supply and discharge areas, characterisation of the 
power relations between these and the cities they serve. It has revived the notion 
of hinterland in order to take into account a wide range of the extra-urban man-
ifestations of cities (Barles/Knoll 2019, see also the session Cities—Regions—Hin-
terlands that took place during the 2018 European Association of Urban History 
Conference).

Joel Tarr’s (2002) article on “The metabolism of the industrial city” is another 
example, even if it looks at a limited set of f lows and concentrates on the relation-
ship between the city of Pittsburgh and its immediate surroundings. The focus on 
land consumption is worthy to note in Tarr’s paper, as it is too rarely considered in 
urban metabolic studies. Indeed, being a non-renewable resource, land is a ma-
jor socio-ecological issue. Tarr analyses the way in which these resources “were 
used, misused, and remediated” (ibid: 512). He stresses the sometimes counter-
productive effects of technological choices in terms of sanitation. In Pittsburgh 
as in other cities during the 19th century, the development of water supply and 
sewerage systems provoked an increase in typhoid death rate, some wastewater 
being discharged above the water supply pumping stations. Tarr also addresses 
the scientific and political controversies around these environmentally damaging 
technological choices. In a similar way, Dieter Schott (2014) analyses the history 
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of the relation between urban development and the environment since the High 
Middle Ages through the prism of metabolism.

Focusing on a single type of f low—urban excreta—, Barles (2005) shows the 
relevance of a material approach to the city. Following the material f lows rather 
than following the actors revealed the metabolic links that existed between Paris 
and its hinterland. It also showed the value that was placed on urban excreta, such 
as human manure, garbage and so on—a phenomenon that is strongly connected 
to the development of urban chemistry described at the beginning of this chapter. 
The present quantification of f lows (Barles 2007; Esculier/Barles, in press) showed 
the growing efficiency of recycling technologies, especially in the case of fertiliser 
production up to the beginning of the 20th century. Thereafter, the decline in the 
value of urban excreta was responsible for environmental degradation as urban 
excreta were disposed of in nature. This was, for instance, one of the major rea-
sons for the biological death of the river Seine downstream from Paris up to the 
end of the 1980s. More recently, the work by Roberto D’Arienzo (2017) on Naples in 
Italy showed that similar processes characterise the built environment: recycling 
of construction materials, buildings and land was common up to the 20th century, 
before the systematic use of new materials, new constructions and new land for 
urban development set in. This led to increasing amounts of rubble being disposed 
of and to the growth of brownfields and wastelands.

Figure 1: Dietary nitrogen circulation, Paris, 1913, tN/yr (gN/cap/day) (Barles 2007). 
At the beginning of the 20th century, nitrogen recycling rate peaked as a result 
of agricultural demand

Source: Barles 2007
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Socio-Ecological Studies

Another strand of research belongs to the field of socio-ecological studies which 
“utilizes interdisciplinary and transdisciplinary methods to examine complex 
cause-effect relationships and feedback cycles occurring between natural and 
human ecosystems and, intentionally, treating them as an integrated coupled (so-
cioecological) system” (Dick et al. 2018: 1227).

Some of these works apply a long-term approach, looking at socio-ecological 
regimes, trajectories and transitions. They are based on a macroscopic periodisa-
tion of human history into three socio-ecological regimes: ‘fire regime’, ‘agrarian 
regime’ and ‘industrial regime’ (De Vries/Goudsblom 2002), the first one being re-
ferred to as ‘hunter-gatherers regime’ in other works (Haberl et al. 2016). Studies 
from this strand of research use overall indicators in order to characterise soci-
ety-nature relations. Energy is one of them, and probably the most used. Table 3 
gives an overview over the metabolic profiles of the three main socio-ecological 
regimes. Even if the urban dimension is not addressed, it has to be noted that the 
last regime, generally called industrial, is also an urban one. 

Table 3: Metabolic profiles of socio-metabolic regimes 
(adapted from Krausmann et al. in Haberl, 2016)

Hunter- 
gatherers

Agrariana Industrialb

Energy use per

capita (DEC)

GJ/cap/

year
10-20 40-70 150-400

Material use per

capita (DMC)

t/cap/

year
0.5-1 3-6 15-25

Population

density
Cap/km2 <0.1 <40 <400

Agricultural

population
% - >80 <10

Biomass

(share of DEC)
% >99 >95 20-30

DMC: domestic material consumption; DEC: direct energy consumption 
a typical values for an advanced European agrarian regime (18th century) 
b typical values for fully industrialised economies

In addition to such generalising typologies, place-based studies help to better un-
derstand the way in which a particular socio-ecological trajectory is shaped and 
to tease out the local characteristics of a regime. The Viennese Institute of So-
cial Ecology has produced several seminal studies of this kind, such as Fridolin 
Krausmann’s (2013) analysis of Vienna’s energy metabolism. It shows the gradual 
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transition from biomass-based energy provision to industrial metabolism, char-
acterised by a high and stabilised level of fossil energy consumption, between 1865 
and 1973. During this 100 years transition Krausmann identifies the coal phase 
(1865-1928) and the oil-driven growth phase (1934-1973). Another result of Vienna’s 
energy accounting is the remarkable per capita stability of energy consumption 
during the 19th century swinging between 20 and 35 GJ/cap/year, as compared to 
the period since 1973, when energy consumption had risen to about 100 GJ/cap/
year. Similar results were obtained for Paris (Kim and Barles 2012, see also table 
4). This questions the intuitive assumption that per capita urban energy consump-
tion should have increased during the 19th century in connection with the devel-
opment of industry, of energy devices at home, of mechanised transportation 
systems, etc. The hypothesis of increased energy savings thanks to growing tech-
nological efficiency could be considered here. This example highlights the need 
for historicising socio-ecological studies in order “to develop a natural history of 
cities” (Weisz 2013: 330).

Table 4: Changing metabolism: some indicators about Paris urban area*, 
19th-20th century

  1801 1906 2015

Population 547.756 4.370.000 10.706.072

Urban area (km2) 37 293 2845

m2/cap 68 67 266

Land consumption between
the two years (m2/yr) - 2 23

m2/new inhabitant - 67 403

Water consumption (Mm3/yr) 3 328 1172

l/cap/day 14 206 300

Primary energy consumption /PJ/yr) 14 109 1338

GJ/cap/yr 25 25 125

Final energy consumption (PJ/yr) 13 105 749

GJ/cap/yr 24 24 70

Fossil fuels (% of primary consumption) 0 84 93

C emission (ktC/yr) 0.2 - 9557

kgC/cap/yr 0.4 - 893

* Paris urban area is defined according to the continuity of the urban fabric. In 1800, it is limited to 
Paris within its administrative limits and includes surrounding muncipalities thereaf ter.
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Conclusions

Whereas ‘urban metabolism’ as a notion has quite a long history, historical re-
search into urban metabolism remains relatively scarce: even if the references 
given here are not exhaustive, they cover a great part of the field. This situation 
has a number of reasons. The first one is probably epistemological. Looking at 
the city through the prism of ecology poses several problems: can a city be con-
sidered as, compared to, likened to an ecosystem? Isn’t there a risk of biological 
determinism in applying ecosystem theory to (urban) historical questions? More 
than that, isn’t there an epistemological contradiction in such a scientific choice? 
The second challenge relates to the possibilities for interdisciplinary collaboration, 
both in theory and in practice, considering the existing organisation of scientific 
research, as the debate around ‘environmental history’ vs. ‘history of the environ-
ment’ indicates. The third problem is the lack of data: studying nitrogen during 
the 19th century in France is ‘quite’ easy, as nitrogen was a matter of concern, and 
statistics are numerous. But what about, for example, energy in the Middle Ages, 
when this notion even did not exist? 

Despite these limitations, a typical urban metabolic profile can be established 
on the basis of existing research. Its main feature is externalisation: cities de-
pended on other areas that supply them with food and other resources; their de-
velopment is strongly connected to the metabolic performance of rural areas and 
to the ability of the latter to export food. The industrial revolution has led to the 
(quasi) total externalisation of urban metabolism in terms of supply and discharge, 
increasing the cities’ material dependence. At the same time, and similar to hu-
man society as a whole, cities experienced the linearisation and the intensification 
of their metabolism: the growing and continuous extraction of new materials and 
the disposal of useless ones. The major material f lows involved in urban metab-
olism are water, construction materials, food and energy carriers. Beyond these, 
a growing array of biogeochemical cycles has been or is now significantly inf lu-
enced by urban metabolism.

This is reason enough to take up the challenges to historical research on urban 
metabolism. It is a question of scientific knowledge: we know too little about the 
history of city-nature interactions in their material, social, human and non-hu-
man dimensions. This is also and obviously a question of commitment to current 
issues dealing with global environmental change. 

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Urban Metabolism 121

References

Acot, Pascal (1988): Histoire de l’écologie, Paris: PUF.
Ausubel, Jesse H./Sladovich, Hedy E. (1989): Technology and environment, Wash-

ington DC: National Academic Press.
Ayres, Robert U. (1978): Ressources, environment and economics: Application of 

the materials/energy balance principle, New York: John Wiley and sons.
Ayres, Robert U./Simonis, Udo E. (eds.) (1994): Industrial metabolism, Tokyo: 

United Nations University Press.
Baccini, Peter/Brunner, Paul H. (1991): Metabolism of the anthroposphere, Berlin: 

Springer.
Barles, Sabine (2010): “Society, energy and materials: What are the contributions 

of industrial ecology, territorial ecology and urban metabolism to sustainable 
urban development issues?” In: Journal of Environmental Planning and Man-
agement 53/4, pp. 439-455.

Barles, Sabine (2007): “Feeding the city: Food consumption and circulation of ni-
trogen, Paris, 1801-1914.” In: The Science of the Total Environment 375, pp. 48-
58.

Barles, Sabine (2005): L’invention des déchets urbains, France, 1790-1970, Seyssel: 
Champ Vallon.

Barles, Sabine/Knoll, Martin (2019): “Long-term transitions, urban imprint and 
the construction of hinterlands.” In: Tim Soens/Dieter Schott/Michael Toy-
ka-Seid/Bert De Munck (eds.), Urbanizing nature: Actors and agency (dis)
connecting cities and nature since 1500, Abingdon/New York: Routledge, pp. 
29-49.

Billen, Gilles/Garnier, Josette/Barles, Sabine (eds.) (2012): Special issue “History of 
the urban environmental imprint.” Regional Environmental Change 12/2. 

Billen, Gilles/Toussaint, Francine/Peeters, Philippe/Sapir, Marc (1983): L’écosys-
tème Belgique: Essai d’écologie industrielle, Bruxelles, Centre de recherche et 
d’information socio-politique.

Boyden, Stephen/Millar, Sheelagh/Newcombe, Ken/O’Neill, Beverley (1981): The 
ecology of a city and its people: The case of Hong Kong, Canberra: Australian 
National University Press.

Buclet, Nicolas (ed.) (2015): Essai d’écologie territorial: L’exemple d’Aussois en 
Savoie, Paris: CNRS Editions.

Cordell, Dana/Drangert, Jan-Olof/White, Stuart (2009): “The story of phosphorus: 
Global food security and food for thought.” In: Global Environmental Change 
19, pp. 292-305.

Cronon, William (1991): Nature’s Metropolis: Chicago and the Great West, New 
York: W. W. Norton & Company.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Sabine Barles122

D’Arienzo Roberto (2017): Métabolismes urbains: De l’hygiénisme à la ville durable, 
Naples, 1884-2004, Genève: Métis Presses.

De Vries, Bert/Goudsblom, Johan (eds.) (2002): Mappae Mundi: Humans and their 
habitats in a long-term socio-ecological perspective, Amsterdam: Amsterdam 
University Press.

Deléage, Jean-Paul (1992): Histoire de l’écologie: Une science de l’homme et de la 
nature, Paris: La Découverte.

Dick, Jan et al. (2018): What is socio-ecological research delivering? A literature 
survey across 25 international LTSER platforms, Science of the Total Environ-
ment 622-623, pp. 1225-1240.

Dumas, Jean-Baptiste (1866): Enquête sur les engrais industriels, Paris: Imprim-
erie impériale, vol. 2.

Dumas, Jean-Baptiste (1842): Essai de statique chimique des êtres organises, Paris: 
Fortin, Masson & Cie.

Duvigneaud, Paul (1974): La synthèse écologique: Populations, communautés, éco-
systèmes, biosphère, noosphère, Paris: Doin.

Erkman, Suren (2004 [1998]): Vers une écologie industrielle, Paris: Charles Léopold 
Mayer & la librairie FPH.

Esculier, Fabien/Barles, Sabine (in press): “Past and future trajectories of human 
excreta management systems: The case of Paris 19th-21st centuries.” In: Nico-
las Flipo/Pierre Labadie/Laurence Lestel (eds.), The Seine River Basin, Heidel-
berg: Springer Nature.

Fischer Kowalski, Marina (1998): “Society’s metabolism: The intellectual history of 
material f low analysis, part I, 1860-1970.” In: Journal of Industrial Ecology 2/1, 
pp. 61-78.

Foster, John Bellamy (1999): “Marx’s theory of metabolic rift: Classical foundations 
for environmental sociology.” In: American Journal of Sociology 105/2, pp. 366-
405.

Gandy, Matthew (2002): Concrete and clay: Reworking nature in New York City, 
Cambridge: MIT Press.

Geddes, Patrick (1915): Cities in evolution: An introduction to the town planning 
movement and to the study of civics, London: Williams & Norgate.

Geddes, Patrick (1885): An analysis of the principles of economics, London: Wil-
liams & Norgate.

Grimm, Nancy B. et al. (2000): “Integrated approaches to long-term studies of ur-
ban ecological systems.” In: Bioscience 50/7, pp. 573-584.

Haberl, Helmut/Fischer-Kowalski, Marina/Krausmann, Fridolin/Winiwarter, Ve- 
rena (eds.) (2016): Social ecology: Society-nature relations across time and 
space, Heidelberg: Springer Nature.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Urban Metabolism 123

Hamlin, Christopher (2007): “The city as chemical system? The chemist as urban 
environmental professional in France and Britain, 1780-1880.” In: Journal of 
Urban History 33/5, pp. 702-728.

Kim, Eunhye/Barles, Sabine (2012): “The energy consumption of Paris and its sup-
ply areas from 18th century to present.” In: Regional Environmental Change 
12/2, pp. 295-310.

Kneese, Allen V./Ayres, Robert U./D’Arge, Ralph C.(1970): Economics and the envi-
ronment: A material balance approach, Washington: Resources for the Future.

Krausmann, Fridolin (2013): “A City and its hinterland: Vienna’s energy metabo-
lism 1800-2006.” In: Simon J. Singh/Helmut Haberl/Marian Chertow/Michael 
Mirtl/Martin Schmid (eds.), Long term socio-ecological research: Studies in 
society-nature interactions across spatial and temporal scales, New York: 
Springer, pp. 247-268.

Moll, Louis (1863): “L’assainissement des villes par la fertilisation des campagnes.” 
In: Annales du conservatoire des arts et métiers 4, pp. 337-376.

Mumford, Lewis (1961): The city in history: Its origins, its transformations, and its 
prospects, New York: Harcourt, Brace & World.

Odum, Eugene P. (1989): Ecology and our endangered life-support systems, Sun-
derland: Sinauer Associated Inc. Pub.

Odum, Eugene P. (1975 [1963]): Ecology: The link between natural and social scienc-
es, New York: Holt, Rinehart and Winston.

Odum, Eugene P. (1953): Fundamentals of ecology, Philadelphia: Saunders.
Reconciling (1989): Special issue “Reconciling the sociosphere and the biosphere.” 

In: International Social Science Journal XLI/3.
Schmid Neset, Tina-Simone/Bader, Hans-Peter/Sheidegger, Ruth/Lohm, Ul-

rik (2008): “The f low of phosphorus in food production and consumption: 
Linköping, Sweden, 1870-2000.” In: The Science of the Total Environment 396, 
pp. 111-120.

Schott, Dieter (2014): “Urban development and environment.” In: Mauro Agno-
letti/Simone Neri Serneri (eds.), The basic environmental history, Heidelberg: 
Springer, pp. 171-198.

Svidén, J./Jonsson A. (2001): “Metabolism of mercury turnover, emissions and 
stock in Stockholm, 1795-1995.” In: Water, air and soil pollution focus 1/3-4, pp. 
179-196.

Tarr, Joel A. (2002): “The metabolism of the industrial city: The case of Pittsburgh.” 
In: Journal of Urban History 28/5, pp. 511-545.

Theys, Jacques/Emelianoff, Cyria (2001): “Les contradictions de la ville durable.” 
In: Le Débat 113, pp. 122-135.

Vincey, Paul (1901): Projet de régime nouveau pour les ordures ménagères de Paris, 
Paris: Imprimerie Chaix.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Sabine Barles124

Weisz, Helga (2013): “Towards a socio-metabolic history of cities.” In: Harald A. 
Mieg/Klaus Töpfer (eds.), Social urban transformations: Social innovations 
for local and global sustainability change, Abingdon/New York: Routledge, pp. 
323-334.

Wolman, Abel (1965): “The metabolism of cities.” In: Scientific American 213/3, pp. 
179-190.

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Material Flows and Circular Thinking

Heike Weber

For centuries, natural philosophers, scientists and engineers have referred to cer-
tain natural and technical processes as ‘circulation’. Today, we speak of biogeo-
chemical cycles of nutrients, nitrogen and phosphorus, of the circulation of blood 
in our bodies and of water in the wider ecosystem—to name but a few examples. 
Alchemists, physiologists and economic thinkers of the early modern period used 
the Latin term ‘circulatio’, or the French and English term ‘circulation’, to describe 
the transmutations and movements of materials, of bodily substances and fresh 
air, of commodities, traffic, wealth and money through entities such as nature, 
the body and the economy (Schramm 1997). In the 19th century, the borrowed term 
‘Zirkulation’ entered the German language (Kilcher 2011), and circulation turned 
into the leading metaphor used to describe urban sanitation schemes. Since then, 
diverse fields of science and engineering have appropriated circulatory thinking 
in one way or another. The metaphor guides quantifying methods within bio-eco-
nomics, ecosystem analysis and lifecycle analysis as well as geophysical thinking 
about longterm rock cycles and the ‘uranium fuel cycle’ of nuclear engineering (cf. 
Garcier 2012). More recently, the vision of a ‘circular economy’ has entered politics, 
industry and environmental activism in the context of a critique of consumer so-
cieties’ wastefulness, and as a means of creating a sustainable society. Meanwhile 
the Anthropocene thesis claims that humans have irreversibly interrupted basic 
biogeochemical cycles and according to the geologist Peter Haff, the earth has 
turned into a self-operating ‘technosphere’ (Otter in this volume). 

As this list demonstrates, the circulation trope is a common way to frame, but 
also to criticise the status quo of the socio-natural sphere as well as its ongoing 
transformations. It has a long intellectual tradition in the humanities, the scienc-
es and engineering. It was and is used as a scientific model, as a depiction of an 
ideal and as a theoretical framework for analysis, e.g. in political ecology or histo-
ry. To narrow down the field, this chapter will concentrate on circulatory thinking 
in the context of urban hygiene, urban studies and urban-environmental history.

On the one hand, it will provide an overview of the historical use of the trope of 
‘circulating’ matter and ‘circulation’, and of its appropriation as a paradigm in ur-
ban as well as historical research. On the other hand, it will argue that circulatory 
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thinking has epistemic limitations and blind spots. In an age that has coined the 
term Anthropocene, and in which urban studies reason about a conf lictual plan-
etary urbanisation (Brenner 2014), environmental historians should problematise 
this century-old metaphor and set it in relation to contradictory paradigms such 
as entropy, dissipation and human-made sinks.

Circulatory Thinking within Urban-Environmental History 

In the context of the city, circulation has become a widely used term, referring 
to diverse transformative processes—from water f lows to urban networks, from 
migration to pollution and other changes in the urban environment. In a broad 
sense, urban studies apply it to mobility, f luidity and the interactions of people, 
things, and knowledge and data within the urban fabric. Boutros et al. (2010), for 
example, see circulation at work in nearly every urban process, be it the controlled 
infrastructures of traffic, transport and communication, or scattered, chaotic 
and ephemeral phenomena such as the wandering of urban people, hidden work, 
homelessness, the f low of data and urban decay. 

In urban-environmental history, the concept of circulation is applied less wide-
ly and refers to f lows of materials and energy. The initial major field of historical 
investigation was the sanitation of cities. Biological metaphors such as circulation, 
organism and lungs and arteries were common in 19th century discourse on sani-
tation and were used to describe urban life and functions, such as water provision 
or the airing and cooling effects of green spaces. Urban reconstruction measures 
that promoted the circulation of air and water within urban spaces through corri-
dors for ventilation and water f lows were seen as a means to promote urban health 
and vitality. In line with the contemporary miasma theory, these measures also 
involved combatting the stagnation of putrid matter and water, as well as foul 
odours that could bring on sickness, diseases or ‘great stinks’ as in London in 1858 
(Corbin 1982; Hardy 2005). Moreover, hygienists and social reformers linked filth 
to bourgeois moral imaginations of poverty and crime. 

Historians have explored 19th century sanitary engineering measures by iden-
tifying such past circulatory thinking and by appropriating the metaphor them-
selves. Urban-environmental historians such as Dieter Schott (e.g. 2006, 2014) 
have described a technical transformation of natural water circulation in modern 
urban water provision and removal. City planning and sanitary engineering sub-
stantially transformed the material exchanges between the city and the so called 
‘urban hinterland’, in particular with regard to the f lows of water, excrement and 
waste—a transformation that was highly controversial, as historians have shown, 
since it stood in opposition to the contemporary ideal of circulation. When rural 
areas became urbanised in the course of the 20th century, the hinterland became a 
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global one and the accumulation, transformation and technological management 
of these f lows generated global environmental problems (Barles/Knoll 2019).

Historical narratives that describe these transformations use circulation as 
a metaphor, and speak of an ‘interruption’ or ‘breaking open’ of once circulat-
ing f lows, but they also use the partly contrasting, partly interlinked concepts of 
‘networks’ and ‘metabolism’ (Schramm 2006). The ‘network’ or ‘networked city’ 
(‘vernetzte Stadt’) approach is less interested in circulation and f lows and more 
in the technologies and structures behind them— technologies and structures 
necessary for the transportation and exchange of materials, people, goods and 
data. Infrastructures, for instance, were and are seen as ‘life veins’ for society’s 
circulatory processes—from water provision to communication, traffic and waste 
disposal—and modernity has been associated with an expansion of these f lows 
and exchanges on the basis of vital, expanding infrastructures (van Laak 2018: 
12). Elisabeth Heidenreich (2004) has added to this the notion of ‘technological 
spaces of f low’ (‘technische Fließräume’). She defines the provision of drinking 
water as involving a ‘liquidised nature’ created by and channelled through water 
infrastructures. 

The circulation metaphor has been particularly meaningful for the emerging 
research fields of urban political ecology, industrial ecology and urban metabo-
lism studies, all of which are guided by the metabolism paradigm (Barles in this 
volume). ‘Metabolism’ entered the German language as ‘Stoffwechsel’ (‘exchange 
of matter’) via 19th century biology and Karl Marx’s political economy. Similar to 
‘circulation’, the terms ‘urban metabolism’ and ‘social metabolism’ are often used 
metaphorically to describe the many f lows, exchanges and material transforma-
tions in a socio-natural setting such as a city or a region.

Urban Political Ecology (UPE), which in its beginnings was spearheaded by 
a Marxist logic, refers to socio-natural metabolism, circulation and hybridisa-
tion in order to overcome the nature-society dualism, as well as to delineate the 
uneven relations of power and capital in urbanisation processes (Heynen et al. 
2006; Heynen 2014). Erik Swyngedouw, for example, refers to the “production of 
the hydro-social cycle through metabolic circulation” as “a process of fusion”, of 

“constructing longer or shorter networks” and of “the making of ‘heterogeneous 
assemblages’” (2015: 35).

In industrial ecology and urban metabolism studies, the circulation trope 
contributes to realising an ideally comprehensive, holistic, quantifying survey 
of a city or region which, as an object of investigation, is equated with a kind of 
socio-natural ‘organism’. Studies in the field of Material Flow Analysis (MFA) try 
to collate input f lows (of resources such as water, nutrients, waste, etc.), output 
f lows (emissions, sewage, waste) as well as storage in stocks for a certain time 
period in a defined geographical region. Social metabolisms are characterised by 
complex input and output f lows, and, as in the biological archetype, these need 
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not necessarily be circular but can involve excrescence, deposits, excretions, dis-
sipation, and losses. The city organism, for instance, lives by metabolic internali-
sation from and externalisation to its hinterland (Barles/Knoll 2019). Current MFA 
visualisations accordingly use f low charts to indicate f lows, stocks and loose ends 
rather than closed-circle diagrams.

The metaphor of a circle and that of a metabolism have shortcomings, as they 
do not incorporate the parameters of time and labour. Yet in the social setting of a 
city, a region or even the globe, temporal relations are critical to inhabitants, and 
every f low includes underlying work to channel it and move it around. Stocks of 
raw materials, for instance, have to be extracted, transported and transformed 
over time in order to be turned into usable resource f lows. Moreover, material 
f lows can stagnate for a certain time and form ‘stocks’ when materials become 
fixed in the form of infrastructures or buildings or even ‘sinks’ (waste depots). 
As UPE argues, urban metabolism studies and their quantifications on the mac-
ro-scale thus need to be complemented by qualitative analysis in order to under-
stand the political forces and power relations, socio-economic hierarchies and 
cultural dynamics behind the f lows and their reconfigurations.

History of Water and Faeces: 
Sewage Infrastructure as a Disruptor of Natural Circulation

Water engineering served to modernise states, as detailed studies have shown—
for example for 18th to early 20th Germany and 20th century Spain (Blackbourn 
2006; Swyngedouw 2015). Water engineering included the drainage of land, the 
construction of canals for transportation and dams for water provision and hy-
dropower, and the realisation of potable water supplies and sewage systems. Ur-
ban sewage systems were among the largest technological projects of the 19th and 
early 20th centuries, resulting in a substantial reconfiguration of the f lows of wa-
ter and faecal matter between the city and its hinterland. 

Traditionally, excrement had been dumped into rivers or collected in tanks, 
privies and cesspools that had to be regularly emptied. In Asia, urban faeces were 
intensively used as night soil in the local agricultural system which emphasised 
plant cultivation rather than animal husbandry—in Hong Kong, for example, up 
to the 1950s, and even longer in mainland China (Boyden et al. 1981). But in Amer-
ican and European cities, too, haulers and farmers transported urban waste—
faeces from humans and animals along with leftovers from urban markets and 
households—to the periphery where it then was often applied for cultivation or 
land reclamation (Tarr 1996,: 293-308; Barles 2005a, 2005b). When Edwin Chad-
wick (1800-1890) argued for draining away human waste and drain water, he had a 
circulatory water provision and removal system in mind, even if London’s sewage 
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system of 1865 ultimately channelled its waste water into the Thames (Schneider 
2011). 

In line with past observers, historians have interpreted the traditional recov-
ery of excrement as a closing of the nutrient cycle. By contrast, Sabine Barles has 
shown that in Paris substantial amounts of the inf lows of dietary nitrogen were 
lost in the cesspool drainage process: According to her calculations, only around 
20 (1817) to 40 per cent (1913) made it back to the land as dung or by way of sewage 
farming (Barles 2007: 56). The circulatory ideal was eventually repressed when the 
scientific findings of Pasteur and Koch replaced miasma doctrines with bacteria 
theory during the late 19th century (Evans 1987). The new hygienic regime defined 
purity in bacteriological terms, and in the long run promoted disposal over un-
hygienic recovery procedures—first, for sewage and faeces, and later for other 
urban waste. In the course of the 20th century, sewer drainage (‘tout-à-l’égout’ in 
French or ‘Schwemmkanalisation’ in German), followed by urban waste collection 
and disposal services, became the dominant way to get rid of urban excrement 
and waste.

Up until the 19th century, the circulation idea was embedded in a larger belief 
in eternal motion and the cyclic structure of creation. In the field of agricultural 
chemistry, Christopher Hamlin (2007: 709) and Erland Mårald (2002) have de-
scribed this belief as ‘Chemico-Theology’. Justus von Liebig (1845-73), for example, 
developed a theory about plant nutrients that argued that for every sack of grain 
a farmer delivered to the city, he should recover a sack of urban waste to use as 
manure on his land. This would perpetuate balanced material f lows between city 
and nature and ensure food production (Schramm 1997). The very same idea of re-
turning extracted nutrients to the land guided Paris, Berlin and other cities to in-
stall irrigation systems for sewage farming in tandem with new sewage networks. 
Moreover, scientists began to analyse the material f lows into cities (in the form of 
foodstuffs) and out of cities (via municipal waste disposal) in more detail, in ways 
similar to later MFA quantifications. Alfred Durand-Claye (1841-88) and Theodor 
Weyl (1851-1913), for example, calculated inf lowing quantities of foodstuffs to Par-
is and Berlin, as well as the composition of these cities’ urban waste, in order to 
evaluate the losses incurred in disposal and the potential value of the waste as 
an asset (Barles/Lestel 2007; Weyl 1894). For faeces and urine, studies determined 
the concentration of nutrients that might be regained by excrement recycling 
via sewage farming and the production of human fertiliser (Schneider 2011: 126). 
Through their focus on ‘circulation’, chemists at the time became important ac-
tors in the emerging field of urban planning (Hamlin 2007; Barles/Lestel 2007)—a 
function later on fulfilled by sanitary engineers who would become the 20th cen-
tury experts on wastewater treatment. In addition, a separate synthetic fertiliser 
industry emerged which supplanted the limited amount of traditional fertiliser 
and promised to provide farmers with all the necessary nutrients for their crops. 
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Through sewage and synthetic fertiliser production and application, hu-
mans have massively altered the earth’s f lows of nutrients. From 1940 to 1990, the 
amount of industrially fixed nitrogen rose from 3 to 100 million metric tons. To-
day, human activity is responsible for around 60 per cent of the fixed nitrogen in 
the soil, an amount which exceeds the nitrogen released by bacterial activity and 
causes severe environmental problems (Gorman 2012; 2014). Likewise, the soil’s 
phosphate content has risen, while phosphorus reservoirs have been depleted for 
artificial fertiliser production. As a consequence of these anthropogenic transfor-
mations of so-called nutrient cycles, the issues of faeces and sewage sludge have 
once again entered political and scientific debates, and the recycling of phosphates 
in waste water is currently being mandated by governments and municipalities.

Waste Histories: Scarcity, Abundance and the ‘Ultimate Sink’

Industrialisation, urbanisation and 20th century mass consumption resulted in 
increasing amounts of urban waste; remnants which could not easily be chan-
nelled back to the spheres of nature, production or consumption accumulated and 
became a threat to urban hygiene. Environmental historians have identified the 
growing amount of urban solid waste and its disposal by municipal waste ser-
vices as another disruptor of ‘circular’ f lows. In Strasser’s words, the “late-twenti-
eth-century city takes in most of what it uses by truck and train and airplane, and 
f lushes its waste into landfills, sewage treatment plants, and toxic dumps.” (1999: 
14-15) Sabine Barles sees an “opening of the bio-geochemical cycles” at work (Barles 
2014: 223). 

In the case of faeces, as the preceding section has shown, hygienic arguments 
quickly gained the upper hand and faeces were washed away rather than recycled, 
even more so as the methods to do so were limited and not economically profitable 
(Schneider 2011). In retrospect, more and more historians see the universal intro-
duction of sewage systems as the first step toward Western throwaway societies. 
Municipal waste services, as they came into being in the late 19th century, com-
pleted the transition. Most of them opted for disposal rather than reuse as a treat-
ment for urban waste, the quantities of which were steadily increasing. As will be 
shown in more detail in the following, the practices of disposal and reuse of urban 
waste— just as in the case of faeces—were inf luenced by circulatory thinking on 
the one hand and the wish to combat filth and nuisance for the sake of health and 
hygiene on the other. They were also determined by a complex relationship be-
tween scarcity, abundance and the costs of labour—a relation which was histor-
ically and regionally specific and which also differed for different kinds of waste. 

Historians, in particular economic historians, often state that during the 
pre-modern era, materials and goods remained in ‘circulation’. Metals, paper, 
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wood, earthenware, stones and rubble were sorted and reused, while dogs, pigs 
or hens devoured kitchen waste. Used goods such as textiles or books were re-sold 
and traded as second-hand goods or passed down from user to user (Reith 2001, 
2003; Stöger 2019; Fontaine 2008; Woodward 1995). Rags were the dominant raw 
material for paper mills before paper industry began to exploit wood fibres in the 
late 19th century. Next to the rag-and-bone trade, a lively scrap metal trade exist-
ed (Zimring 2005; Strasser 1999; Barles 2005; Weber 2014a).

In a makeshift economy, ‘urban by-products’, as Sabine Barles calls them—
rags, bones, excrement, etc.—, were recovered and had economic value. By and 
large, pre- and early modern economies were characterised by goods which re-
mained in use for a long time, by repair and recycling, and by natural process-
es of decay and ageing, while their solar energy base of the pre-industrial era set 
clear-cut limits on agriculture, production and consumption. The modern shift 
in price relations which accompanied the fossil energy regime made labour more 
expensive than resources and transport, with the result that the recovery of many 
waste materials gradually lost its economic justification (Reith 2003).

At the same time environmental history studies have also made clear that the 
‘circulation’ analogy often is an idealisation: Pre-modern cities suffered from 
insufficient waste removal and unhealthy dirtiness and decay, and 19th centu-
ry industrial cities, despite their many sanitary efforts, struggled with smoke 
emissions and the contamination of water. Pre-modern societies also left behind 
excess matter that was stockpiled in ‘ultimate sinks’. Rome’s Monte Testaccio il-
lustrates this point: Rome’s eighth hill dates from classical times and was created 
through the dumping of broken amphorae which had previously carried oil and 
other foodstuffs into the city.

Martin Melosi’s pioneering work on urban waste removal (2000, 2005) and 
subsequent waste studies have emphasised the role of hygiene and urban sani-
tation as drivers for the establishment of municipal waste services in the decades 
around 1900. With these services, household waste and its removal became issues 
of public responsibility. Tellingly, at just this time the first general terms came 
in use to refer to city waste—for example the German term Müll and the French 
ordures ménagères. Previously terms specific to different materials had been used, 
such as rubble, scrap, rags, garbage (for kitchen waste) or sweepings. Joel Tarr 
(1996) pointed out that the waste problem translated into a “search for the ultimate 
sink”: Societies were and are in need of final sinks into which they can dispose of 
pollutants and waste with minimal environmental degradation. 

Sabine Barles’ detailed longue durée study of waste recovery in Paris (2005) has 
shown that waste recovery efforts did not cease all at once. According to Barles, 
the “closing of materials’ cycles” became an essential “urban management issue” 
in the 19th century not only because cities produced waste, but also because in-
dustry and agriculture needed certain fractions of it as resources (2014). In her 
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analysis of material cycles in Paris, Barles (2005) showed in detail how faeces, 
sewage, bones and rags were used in farming and in diverse industrial branch-
es. Depending on the availability of alternative resources such as wood pulp and 
artificial fertiliser, their recycling came to an end at different times. According to 
Barles, this gradual ‘divorce’ of city, land and industry resulted in a final break of 
circulatory f lows during the interwar years.

In line with Barles’ perspective, several other studies have pointed out the 
diverse recycling trades which arose in parallel to industrialisation, e.g. the ex-
ploitation of by-products from the coal and steel industries such as tar residues 
and slags (Desrochers 2007; Weber 2014b). Here again, contemporaries often op-
erated within the framework of circulatory thinking, as has been shown of Pe-
ter Lund Simmonds (1814-1897) and his popularisation efforts for waste recycling, 
which took eternal material cycles for granted (Cooper 2011; Desrochers 2007). 
Meanwhile the term ‘recycling’ emerged in the 1920s oil industry, where it referred 
to the practice of returning residues back into the refinery process. 

But even in the realm of household waste disposal, the circulatory idea never 
fully vanished. Four trenchant examples—from the fields of  rag-picking, com-
posting, landfilling, and recycling—might demonstrate this. Rag-picking was 
on its last legs in the 1920s. Still, the ‘life of a rag’ was not solely seen as a threat 
to hygiene, but it was also described as ‘an eternal cycle’—in a German newspa-
per article, for instance, as one that at the time secured the existence of around 
60.000 people in Germany (Windmüller 2004: 187).1 Composting was emphati-
cally promoted as a waste treatment alternative in the early 1960s, as it would close 
the ‘nutrient loop’ between urban and rural areas (Page 2019: 13; Weber 2020) (Fig. 
1). Even landfilling was seen as operating within the circulatory framework of na-
ture: The dumped waste was supposed to gradually transform by natural decay 
processes into ‘waste earth’. Only from the late 1960s onwards, when landfilling 
was modernised and became the object of enhanced control, safety procedures 
and environmental engineering, were landfills conceptualised as human-made 
and potentially toxic sinks in need of aftercare (Weber 2014c). Today, the waste 
hills of 20th century consumer society are prominent urban and suburban land-
marks and testify to the non-circularity of the 20th century urban metabolism 
and its search for an ultimate sink (Weber 2019). Recycling was and is promoted 
by the circular metaphor, even if ‘downcycling’ effects are unavoidable and refute 
the circular ideal. 

1 �  Quote from Der Tag (Berlin, 14.01.1926, “60.0000 Lumpensammler in Deutschland”).
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Figure 1: Brochure by the German composting advocate Erhard Spohn with the title 
“Current questions about compost. The circulation of the living” The visualisation 
suggests that waste is composted (upper part) and re-used as soil in gardening. 
Below, we see a vegetable market and a woman peeling potatoes

Source: Spohn, Erhard: Aktuelle Fragen über Kompost. Der Kreislauf des Lebendigen. Heidelberg 
1962 (Published by the Heidelberger Portländer, trade magazine of the Portland-Zementwerke 
Heidelberg AG). Sammlung Erhard, Umweltbundesamt, Dessau.

The recycling movement which emerged in Western mass consumer societies in 
the 1970s in the context of environmental politics and a growing ecological aware-
ness, has by and large adopted this kind of circular thinking and as we will see in 
the last section, it has become the mainstay of current ‘circular economy’ concepts. 

The circulatory idea thrived in wartime economies and under fascist and so-
cialist regimes (Oldenziel/Weber 2013). By the late 1930s, the Nazi regime had put 
the idea centre stage in its exploitative, even murderous waste and recycling pol-
icies (Weber 2020; Berg 2015; Hauser 2010). Propaganda books on waste recov-
ery such as Claus Ungewitter’s ‘Verwertung des Wertlosen’ (‘Exploitation of the 
Worthless’) (1938) promoted a “total” utilisation of waste and a “rational materials 
economy” in which natural products would be inserted into cycles of goods just as 
would any material and rubbish. The Nazi regime had municipalities establish in-
frastructures to collect kitchen scraps as feed for swine, and forced the paper and 
textile industries to increase their quotas of wastepaper and used-fibre utilisation. 
Schools served as pillars for waste collection, and inmates of concentration camps 
were enrolled in a sometimes murderous waste exploitation process. 
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Socialist states such as the GDR and Hungary stipulated a closed-loop man-
agement of materials and wastes from production as well as consumption to make 
more efficient use of scarce resources (Möller 2014; Gille 2007). From the 1980s 
onwards, the GDR expanded its bring-back system for recyclable household waste 
under the header of ‘SERO’ (‘Sekundär-Rohstof ferfassung’—capture of secondary 
raw materials) (Hartard/Huhn 1992) (Fig. 2). 

Figure 2: Enamel plate “VEB Sekundärrohstof ferfassung” with the SERO logo 
(Sekundär-Rohstof ferfassung—capture of secondary raw materials)

Source: © Sammlung DDR Museum, Berlin, Inventarnummer 1015767.

The ecological recycling movement hardly recognised or studied the socialist ex-
periences and concepts, even if both shared the hope of closing material cycles. 
For instance, West Germany’s most popular and successful 1980s recycling project, 
glass recycling, was promoted as closing the ‘glass cycle’ and its visual logo at that 
time represented two merging hands which exchanged an empty for a full bottle. 
While inside the GDR’s economic framework, the disposable bottle was absent, in 
many Western countries, its introduction into the beverage market caused severe 
disputes among waste disposal services, the beverage and the glass industry, su-
permarkets, politics, and citizens around 1970. In the end, in West Germany, and 
in contrast to several Scandinavian countries, the non-returnable glass bottle was 
not prohibited, as the glass industry had agreed to build up a recycling infrastruc-
ture for glass containers as an act of voluntary commitment. 

The recycling icons (see Fig. 2, 3) suggest an unproblematic process of circu-
lation. Iconographically, they not only point to the circle, but also to the ancient 
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Ouroboros symbol: a serpent eating its own tail. By contrast, the actual ecolog-
ical balance of recycling is hotly disputed (MacBride 2012). In the case of glass 
recycling, for instance, more and more glass has been recycled—but at the same 
time, the increasing consumption of bottled drinks in non-returnable containers 
has produced more and more waste. Since the 1970s, ‘green’ recycling has turned 
into a highly profitable business (Brownell 2011). Today, it is characterised by glob-
al corporations and high-tech recycling methods, but also by shadow economies, 
dubious waste exports and informal, even hazardous recycling processes being 
exported to poor regions of the globe. 

Figure 3: Gary Anderson’s Recycling Logo prototype, 1970. It was developed for a contest 
sponsored by the Container Corporation of America to honour the first Earth Day 
in 1970. The three arrows, in the form of a Möbius strip, visualise an infinite, 
timeless closed cycle

Source: Dunaway, Finis (2015): Seeing Green: The Use and Abuse of American Environmental 
Images. Chicago: University of Chicago Press, p. 99.

Future research might clarify whether, in Europe, the circulatory ideal affected 
municipal waste disposal in a more lasting way than in the U.S., a country charac-
terised by a natural abundance of resources (Worster 2016). Moreover, we still lack 
comprehensive studies on waste streams besides those from households, even 
though further waste sub-categories emerged over the second half of the 20th 
century—such as industrial waste, agricultural waste, and nuclear and hazard-
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ous waste, most of which reach higher levels or are more toxic than household 
waste. Cities, for instance, have produced high quantities of construction waste in 
a perpetual continuum of construction, demolition and reuse of building material 
which has hardly been studied so far (Hommels 2008). Moreover, waste became 
an issue not only of hygiene, but also of toxicity. 20th century mass production 
and mass consumption have left behind manifold waste legacies, and from the 
1980s onwards remediation of contaminated sites and aftercare for legacies have 
entered the field of waste management. Critical substances such as asbestos or 
PCBs (an organic chlorine compound widely used as a f luid in electrical applianc-
es) which once had been fundamental materials in construction and electrifica-
tion in the process of urban sprawl, have been identified as toxic. Remedial action 
is in course to remove them from infrastructural stocks and dispose of them in 
secure ultimate sinks. 

Closing the Loop via Technology?—Recycling and the Current Idea 
of a ‘Circular Economy’

The recycling movement is a reaction to the ‘great acceleration’ (Engelke/McNeill 
2014) of the post-war decades. In parallel to booming resource extraction and 
production, quantities of waste multiplied, as did its material complexity and its 
potential toxicity (Köster 2016; Weber 2020). By the late 20th century, societies 
increasingly lacked sinks for the final disposal of their waste. This lack, along with 
the environmentalist push to preserve raw materials and reduce energy use have, 
once again, turned recycling and circular material f lows into a leading paradigm 
for waste treatment. Similar to the 19th century debates about water, excrement 
and waste, this recent postulation of circularity can be found in different scien-
tific fields. It criticises the fundamental disruption of the ‘biogeochemical cycles’ 
of the ecosystem, in particular for water, carbon, nitrogen and phosphorus. Pro-
moting the idea of circulation here thus also functions as a critique of the current 
state of the social metabolism.

The scarcity of resources, increasing f lows of pollutants and the limits of nat-
ural abundance have been widely discussed in economics, environmental politics 
and public discourse since the 1970s. Pioneering studies were the Paley report of 
1952, Barry Commoner’s The Closing Circle (1971), the Club of Rome’s Limits to Growth 
(1972) and Kenneth Boulding’s call for a ‘spaceship economy’ to replace the ‘cowboy 
economy’ (1966) (Höhler 2015; Fischer-Kowalski 1998). More recently, Johan Rock-
ström and others have proposed the concept of planetary boundaries, warning 
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global society against crossing major critical thresholds in the finite earth system, 
since doing so could cause irreversible, abrupt planetary changes (Steffen 2015).2

The seminal trope of the last decades is the so-called ‘circular economy’ in 
which recycling will close material loops and engender a ‘zero-waste society’. 
Once again, pre-modern agricultural practices and natural processes are taken 
as models: Current resource strategies are popularised with reference to tradi-
tional subsistence farming’s re-use of organic wastes (Gäth/Meißner 2013:107), 
and the authors of the ‘cradle-to-cradle’ approach claim—with the image of the 
wastefulness of a blossoming cherry tree—that technical cycles can emulate bi-
ological ones if only all waste is absorbed and production avoids toxic materials 
(McDonough/Braungart 2002: 72-73). Seen in the longer historical perspective, 
past and present circular thinking have similar aims, but see different actors and 
agency at work: It is neither nature as such nor the collecting, trading and trans-
port activity of the rag-and-bone men that are now seen as eternal impulse and 
guarantors for the circular f lows, but rather chemistry, recycling technology and 
diverse waste infrastructures. 

The persistence of the circulation metaphor calls for explanation. By the late 
19th century, the science of thermodynamics had demystified circular thinking 
as an unreachable ideal which, however, still ought to be pursued due to the fi-
nite availability of resources (Hellige 1994). Today’s scientists and engineers are 
well aware that any recycling represents a downcycling: it entails losses in mate-
rial and quality, dissipation of materials, the need for energy input and waste la-
bour, transport expenses and the generation of new waste. Nevertheless, there is a 
broad consensus that the metaphor will help to reach higher recycling quotas and 
to reduce the final disposal of sewage and waste in sinks. But at the same time, the 
metaphor has enabled politics, industry and consumers to ‘greenwash’ the surge 
of consumption in mass consumer societies that arose in parallel to an increase in 
environmental awareness (MacBride 2012; Weber 2020). ‘Green’ recycling has cast 
consumers as ‘consumer-recycler-citizens’ who see to it that waste f lows enter re-
cycling channels, and as a consequence can feel that they are contributing to the 
rescue of nature and her eternal cycles.

Conclusions

For centuries the idea of material cycles has functioned as a boundary object for 
actors within science, engineering and the larger society (Schramm 2006: 50; We-
ber 2020). The circulation metaphor has served as a scientific model and a depic-

2 �  According to Rockstrom et al., we have already crossed the thresholds in the cases of climate, 
biodiversity, and the nitrogen cycle.
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tion of a wished-for or lost ideal, and has guided analytical research in the human-
ities. In urban development debates, actors such as urban planners, hygienists, 
chemists and waste experts have used it to criticise existing socio-metabolic 
waste regimes and to propose or disqualify novel socio-metabolic schemes. In ad-
dition, contemporaries saw and see circulation at work in diverse transformative 
processes such as the rag-and-bone men’s waste-picking activity, sewage farming, 
the Nazi autarkic waste recovery project or the current recycling economy. As a 
conceptual approach in urban-environmental history, circulation has been very 
productive in initiating and guiding studies on the f lows of water, excrement and 
waste and their change over time. Lately, research has also increasingly highlight-
ed the limitations of the metaphor. 

Social metabolism studies have demonstrated that past recycling efforts nei-
ther closed material cycles nor resulted in shrinking waste quantities or a decrease 
in resource extraction (Haas et al. 2015). The circulatory paradigm recognises nei-
ther the arrow of time nor distortions of its f lows through the likes of stocks and 
sinks, accumulations and stagnations, ref luxes and breakaways, losses and dissi-
pation. It ignores waste and recycling labour and the diverse networks, nodes and 
infrastructures that operate to remove waste from its dispersed places of origin to 
hubs of waste elimination, disposal and recycling. It is blind to the environmental 
injustice involved in waste work, waste exports and waste disposal, to issues of 
toxic residues which should not be kept in circulation, and to waste legacies and 
pollution generated by the dumping, incineration and recycling of faeces, sewage 
and other waste.

In the age of the Anthropocene, we might thus wish to question or even aban-
don circular and f low metaphors which have nature and natural cycles as their 
model—analogies that imply a timeless biological archetype. Instead, it is time 
to turn to the entropic principle to assess how mass consumer societies have dis-
persed and continue to disperse pooled natural resource stocks into widespread 
remains that resist any simple circular transformation.
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Urban Infrastructure and the Cultural Turn

Martin V. Melosi

Cities not only share boundaries with the natural world, interact with nature and 
the countryside, but also are connected to it. Cities are only artificial in our eyes if 
humans themselves are excluded from the natural world. In many respects, cities 
are a form of cultivation like agriculture, and important examples of human pri-
orities in ordering necessary life support services, such as food, water, heat, light, 
shelter, and waste disposal (Melosi 2010: 3-21). They are made cohesive through 
technical systems and infrastructure, such as roads, drains and sewerage, power 
lines, telegraphs and telephones, and are complemented by city services such as 
water supplies, mass transit, electrical grids, and heat and light systems.

Urban cultivation essentially takes the form of infrastructure, which has mate-
rial, organisational, and cultural components. There was a time when infrastruc-
ture was recognised primarily for its materiality. A good deal of the older work on 
infrastructure was descriptive in nature or centrally focused on trying to under-
stand how certain forms of technology met certain urban needs. In the 1980s, Joel 
Tarr and Gabriel Dupuy referred to urban infrastructure as the “technical sinews 
of the modern metropolitan area”, but they also recognised that these infrastruc-
tures existed within systems and networks that were both public and private and 
were “constructed and operated, with variations not only from country to country 
but also from time period to time period within nations.” (Tarr/Dupuy 1988: xiii) 
Such an observation added an important social history layer—social structures 
and the interaction of various groups in society—to our grasp of infrastructure. 
Such efforts to define infrastructure materially and organisationally have guided 
a generation or more of social scientists, but now face revisions or enhancements 
from an emerging group of new scholars. More recently, especially in the last ten 
or fifteen years, urban-environmental studies has been strongly inf luenced by 
the cultural turn in history and other disciplines; sometimes referred to as the 
linguistic turn, culturalism, or postmodernism. They have incorporated cultural 
perspectives into the study of urban infrastructure.
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Urban Infrastructure as System

Cities are in a constant state of change, growing outward and upward, sprawling 
and contracting, being paved over and dug up. The transformation of the urban 
landscape inf luences water f low, mobility, climate and air quality (Melosi 2000: 
119). Many things inf luence a city’s metabolism, including technical systems and 
service networks, which are part of what Lewis Mumford called the “underground 
city” or the “invisible city” (1962: 478-80, 563-67). For Tarr and Dupuy (1988), urban 
infrastructures “guide and facilitate urban functioning and urban life in a multi-
tude of ways. Some positive and others negative, some visible and others invisible.” 
(1988: xiii).

Other elements have been added to more comprehensively define urban infra-
structure. For example, geographer David Harvey (1973) viewed an urban system 
as “a giant man-made resource system”, where growth of this resource system 

“involves the structuring and differentiation of space through the distribution 
of fixed capital investments.” (1973: 309) Geographer Brian J. L. Berry (1964) was 
particularly interested in the systemic nature of cities: “It is clear that cities may 
be considered as systems—entities comprising interacting, interdependent parts. 
They may be studied at a variety of levels, structural, functional, and dynamic, 
and they may be partitioned into a variety of subsystems.” He added, “Cities are 
systems susceptible of the same kinds of analysis as other systems and character-
ised by the same generalisations, constructs, and models.” (1964: 147-63)

Historian Thomas P. Hughes (1989) argued that systems “involved far more 
than the so-called hardware, devices, machines and processes, and the trans-
portation, communication, and information networks that interconnect them.” 

“Some systems,” he added, “consist also of people and organizations.” (1989: 3) Tak-
en as a whole, infrastructure as technical systems—no matter how large or con-
solidated they are—do not become autonomous, but exist within limits imposed 
by the available technology, the hand of their operators, and the function dictated 
by their users. Also, the implementation of new urban technologies are not auto-
matic, coincidental, or inadvertent, but are intentional efforts by decision-makers 
to confront existing problems faced by cities as they grow. (Melosi 2001: 8).

The basic narrative1 for city-building—in Western cultures at least—has been 
written in this way: European and North American cities, in particular, under-
went dynamic system building in the late 19th century (Melosi 2013). Beginning in 
the major cities of the industrial era, the determination to utilise new technolo-
gies grew out of “struggles to surmount the limitations and failings of older urban 

1 �  A good deal of this narrative was drawn from Martin V. Melosi (2013): “The Urban Environment.” 
In: Peter Clark (ed.), The Oxford Handbook of Cities in World History, New York: Oxford University 
Press, pp. 705-707.
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arrangements that became apparent as a consequence of big-city growth.” (Peter-
son 1982: 344) Decision makers, therefore, acted on technical choices to alter the 
function of cities. A good example was the diversion of sewage from homes and 
businesses through a city-wide waste carriage system rather than by individual 
privy vaults or cesspools (Melosi 2001: 17-57).

Urban Infrastructure and the Cultural Turn

The rise of cultural history in the late 20th century provided substantially new 
wrinkles to understanding and assessing infrastructure beyond a certain process 
of development, construction, and use. A persuasive definition of cultural history 
suggests that it

is not simply the study of high culture or alternatively of peoples’ past rituals. It is 
best characterised as an approach which considers the domain of representation 
and the struggle over meaning as the most fruitful areas for the pursuit of histori-
cal understanding. (Making History 2008).

Cultural history’s modern form grew out of several sources, including the ‘new’ 
social history of the 1960s, which sought to understand the lives and actions of 
non-elites, and also the ‘linguistic turn’, focusing on contested meanings and how 
they were expressed in language. The various perspectives of cultural history as 
applied to infrastructure broadened the dialogue over the context in which infra-
structures exist and function. A cultural perspective on infrastructure focuses on 
questions about meaning, e.g. the intent of infrastructure and its inf luence on 
societal changes. In so doing, however, the materiality of infrastructures some-
times has been underplayed in the cultural discourse that is, form and function 
take a backseat to abstract implications. 

However, modern cities are networked cities both materially and culturally. 
Materially, networked infrastructures are connected by a variety of technologies. 
An electric grid, for example, depends on wires, switches, transformers, and so 
forth. Organisationally, networked infrastructures depend on operational com-
ponents—like a railroad dispatcher for trains—and are controlled by bodies 
with managerial and financial functions—like a municipal service. The cultural 
connection can be more complex. For example, traditional fire protection in the 
United States in the past focused on investment in fire-fighting capacity, whereas 
in Europe strict building codes had been utilised to reduce the risk of fire. Such 
divergences do not only mark a distinction between strategies but also ref lect 
different views on such social configurations as private property. The American 
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tradition placed high priority on the rights of the individual property owner, while 
the European model emphasised a more coercive public responsibility.

‘Culture’ is defined very broadly to suggest a variety of non-material elements 
and issues. Not all new urban scholars have embraced the most unbending ele-
ments of the cultural turn, but some have helped to shift the focus of the field 
away from the older orthodoxy. Keep in mind that the change was a ‘turn’ and 
not so much a ‘redirection’. Several new studies fill gaps, reinterpret older works, 
and explore new topics while not fundamentally embracing a cultural orientation. 
There is a greater emphasis on the cultural implications of infrastructure as ever 
before. At the least, the field of infrastructure studies today is marked by more di-
versity and a wider conversation and orientation, which in several respects looks 
at infrastructure and related issues in very different ways.

Urban Infrastructure, Power and Resilience

The Call for Papers (and the subsequent panels) for “The Second Interdisciplinary 
Conference: Perspectives on Urban Infrastructure History and Social Science” 
held in Venice, Italy, in June 2018, demonstrates some very recent changes in em-
phasis on infrastructure studies.2 The call emphasised that recent work “has ex-
plored the multiple social effects of infrastructure.” Various studies has not only 
examined the

provisions of the services to urban residents […] but also distributions of political 
power, embodiments of ritual and religious practice in public space, the social di-
mensions of specific components of infrastructure, such as water, the organisation 
of capital, contentious claims by and about labour, environmental and distribu-
tional inequalities.

The tone and substance of the call suggests a focus on the various implications 
of infrastructural decision-making and social impacts, but also cultural chang-
es including questions of how social—and environmental—justice can inf luence 
infrastructural development and control. It is particularly important to look at 
material questions from a different vantage point, and to raise hard questions 
about the functioning and impacts of infrastructural decisions (Easterling 2016; 

2 �  The conference was co-sponsored by the Department of Technology, Culture, and Society, 
NYU Tandon School of Engineering; Universit̀ a Ca’ Foscari, Venice; NYU Shanghai; and the 
Department of Urban Studies at the New School. In June 2017, the NYU Tandon School and 
NYU Paris sponsored ‘Interdisciplinary Perspectives on Urban Infrastructure Conference Urban 
Infrastructure and The Environment‘, Paris, France.
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Graham/Marvin 2001; Graham/McFarlane 2015; Marklund/Rudiger 2017; Cou-
tard/Rutherford 2018).

Scholars are most curious about the implications of access to infrastructure, 
urban resilience, and the longer-range implications of infrastructural implemen-
tation. Infrastructure and various technical systems represented ‘public goods’ 
requiring municipal, regional, and national commitments to increased pub-
lic spending. Traditions varied from place to place. In France, for example, two 
companies dominated water service in Paris: Generale des Eaux, established by 
Napoleon III in 1852, and Lyonnaise des Eaux, founded in 1880. Both established 
the tradition of private water delivery in France and benefited from years of gov-
ernment protectionism (Melosi 2011: 192-93). In some cases, the provision of urban 
services “switched back and forth between the public and private sectors as tech-
nology and markets changed.” (Anderson 1977: 2)

Urban decision making was complex, but generally treated by earlier scholars 
from the perspective of contemporary political mores and existing public and pri-
vate institutions. Political power was diffuse, of course, and no one group—city 
officials, planners, or engineers—operated independently. Civil engineers were 
key actors who conveyed technical and scientific expertise to city officials. While 
they regularly denied it, engineers often determined the choice of infrastructures. 
Engineers were receptors and disseminators of the prevailing environmental 
views of the day that helped shape the systems. They were also susceptible to the 
promotion of then-popular technologies or readily available solutions. In the short 
run, implementation of technologies often met expectations of city leaders to im-
prove their municipalities, especially the desire for good economic well-being for 
the business community. Emphasis on the immediate design of a project rather 
than careful planning for the long-run tended to neglect the potential resilience of 
the system or its capacity to adapt to growth. Commitment to an assumption of 
infrastructural permanence or immediate needs of the community locked in spe-
cific technologies with few projections on how a variety of changes could impact 
the success or failure of what essentially was a short-term technical fix.

Problems could arise if systems were either too well built or too poorly con-
structed. In the former case, an existing system could prove resistant to change; 
in the latter, it might be in need of replacement or repair. As a consequence, de-
cisions made about many technical systems in the 19th century had a profound 
impact on cities more than 100 years later. Such circumstances call for examining 
the contemporary justification for employing a particular technology and a deeper 
understanding of possible constraints to alternatives. These may include not only 
economic limitations but also particularities of governance, or the cultural appeal 
of a technology, and other broad issues not immediately obvious in the decision.

Another key question was service coverage. Until the late-19th century in 
Europe, for example, infrastructure systems were built in limited areas of cit-
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ies. After 1880 or so, they might be adapted to entire urban areas. The new urban 
structures and spaces “were treated as if the social, economic, and technologi-
cal conditions to which they corresponded were permanent and so could be fixed 
into permanent form.” (Konvitz 1985: 156; see also 157-58, 164-66.) In addition, not 
building infrastructure at all in some areas disproportionately hurt the lower 
classes or those outside the business centres.

Urban Infrastructure and Modernisation

The modern networked cities most often came to be identified with major changes 
in their economic role. In the traditional historical framework, industrial cities 
in particular were understood as forerunners of physical urban transformation. 
Manchester, England, arguably the first true industrial city, was a critical ex-
ception as the city’s development did not coincide with changes in new technical 
networks like water systems and electrical power until deeper in the 19th century 
(Hall 1998: 310-347).

In contrast to early Manchester, the new industrial cities were not only the 
palpable expression of the economic revolution, they were also the spatial man-
ifestation of a complementary infrastructural revolution which transformed the 
physical city. In the mid-19th century, an array of sophisticated technical systems 
blanketed several large and medium-sized cities, altering city building practic-
es and service delivery. Technological innovations in transportation, communi-
cations, energy, and environmental services were stimuli to economic growth as 
well as to the physical transformation of cities. Ironically, while industrialisation 
remained local or regional for many years, these new technological innovations 
were quickly diffused. This suggests that while cities did not uniformly benefit 
from the direct economic impact of industrialism, they were nonetheless physi-
cally modernised as a result of new technologies generated in the era.

Building technology and related infrastructural development underwent a 
second wave of extraordinary changes as skyscrapers dotted the skyline and new-
ly paved streets radiated outward from central business districts in several large 
cities. Investment in and implementation of electrical power led to major changes 
in transportation, communications, and heating and lighting. Electric streetcars 
replaced horses; telegraph and telephone lines crisscrossed the skyline; arc lights 
and incandescent bulbs challenged gas lighting; central stations undercut home 
and industrial uses of wood and coal. The demand for more and better housing re-
sulted in altering existing buildings or changing current land uses. Laying water 
mains or extending sewer lines improved neighbourhood health or created new 
neighbourhoods. In the U.S. model, the compact ‘walking city’ of the pre-indus-
trial age was replaced by an upward rising, mechanised core city with expanding 
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suburbs. However, industrial cities were paradoxes of progress—their role “as 
places to work seemed incompatible with their role as places to live.” This proved 
particularly true as pollution problems intensified (Platt 2005: 11).

 In parts of the world outside of Europe and North America, the coincidence of 
economic transformation and networked technologies most often came later, but 
with similar results. In China the shift from rural to urban-based industrialisa-
tion did not occur until the Maoist revolution in the 1950s. Industrial urbanisation 
in Japan was largely an early-20th century phenomenon concentrated in cities like 
Tokyo. During that same period Russia (and then the USSR) gave the appearanc-
es of a developing country, not nearly as urbanised as Japan, and lagging behind 
developed countries in scale of urbanisation and industrialisation. In the Third 
World—including Africa and Latin America— ‘overurbanisation’ was possible in 
some places, that is, rapid growth of cities in size, but lagging in jobs and housing, 
and in modern technical networks (Orum/Chen 2001: 100-101; Light 1983: 127-47, 
155-176).

Conclusions

In focus and in texture, some recent books dealing with the history of the Amer-
ican urban environment in particular demonstrate a clear generational shift. It 
is not so much that newer works dismiss the earlier pioneering studies; it is just 
that they have different things to say from different points of view, or at least have 
different ways of saying them. The cultural turn that has inf luenced the fields 
of urban and environmental history in general, and many other fields of histo-
ry, is well represented among the recent works of urban-environmental history 
(Melosi 2015). Not every new book is bound by allegiance to new approaches or 
methodologies, a paradigmatic shift, and in many respects the cultural turn has 
been more of a course correction than a paradigm shift. The vitality of the field 
requires avoiding the construction of walls or impenetrable membranes around 
it. New ideas and approaches should be welcome, for there is much yet to be done. 
At the very least, the cultural turn has put more humans and more vantage points 
into the narratives about city building, avoiding a mechanistic approach to history 
in the same way that our understanding of the impacts of technological change 
should not embrace the idea of an ‘autonomous technology’.

Infrastructure studies have been dominated by the materiality of cities, and 
although this is an important dimension, more recent studies have infused them 
with new ideas, alternative discourses, cultural construction, and more which 
enhances what has come before. The traditional narrative about city building in 
the industrial era and its accompanying infrastructure, correlates well—in many 
cases—with the implications suggested by path dependence (Melosi 2005; Bern-
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hardt in this volume). It has been an important approach for exploring the role of 
decision making on the development and impact of specific technologies or tech-
nical systems, but in a crucial way it complements the cultural turn by putting 
the materiality and impact of infrastructure in a broader context than traditional 
studies on city building. Key is the intention to consider alternatives to existing 
infrastructure and what other developmental paths might have meant for the fu-
ture utility and sustainability of a variety of urban services.

The theory focuses attention on the means by which choices are made, the con-
nection of those choices to future options and sequences of events, to outcomes, 
and the extent to which past decisions are locked in with no other options avail-
able. The use of path dependence reinforces the idea that a variety of externalities 
inf luence the adoption of technologies. It can help historians turn from concen-
trating so heavily on a singularly past-centred perspective to a present-centred 
perspective that devotes significant attention to results as well as constraints on 
outcomes. This is especially useful if historians are interested in the policy im-
plications of their work in a much broader context than simply describing past 
practices.

Social scientists, especially economists, began exploring path-dependence 
theory in the mid-1980s. Although definitions vary, simply put, path dependence 
exists “when the present state of a system is constrained by its history.” (Gorringe 
2001) As a result, ‘history matters’ became a guiding principle in path dependence, 
especially for economists and other social scientists whose work has been domi-
nated by a strong behaviourist philosophy built upon quantitative methodologies. 
This departure required a broad lens, one that takes into account a variety of fac-
tors, several of which are culturally based.

Rather than taking on the notion as to whether an inferior technology could 
succeed in a market economy, path dependence has been most useful in address-
ing questions from a slightly different vantage point. What are the constraints 
placed on a current generation because of choices made in the past? What are the 
limits of a chosen path, as opposed to what is or is not changeable? What are the 
implications of particular choices and potential lock-ins on practice and policy? 
What kinds of impacts are possible with path-dependent actions? In many re-
spects, these are qualitative issues, but the kinds of issues that complement uses 
of historical causation in understanding technologies, institutions, and politics. 
Thus, it seems that a major virtue of path dependence is to determine how future 
choices are constrained or limited rather than how they are precluded. ‘Lock-in’ of 
a technology need not be a permanent condition, nor is it the best issue to track.

Utilising path dependence in a broad context that takes into account how we 
can understand the role of infrastructural networks in the historical development 
of a changing society and culture, and in terms of modern expectations, has more 
than rhetorical consequences. Indeed, the study of infrastructure, its materiality, 
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its social consequences, and its cultural roots may provide useful insights con-
cerning the contesting forces that produce (and reproduce) urban space.
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Cities and Rivers

Uwe Lübken

River Histories

The relationship between cities and rivers is multi-faceted, shaped by local and 
regional environments and subject to change over time. It is also a mutual rela-
tionship. Rivers have been critical for the foundation and development of many 
cities, while urban development has had a profound impact on rivers—not only 
on their urban stretches, but often far beyond the city limits. Yet, the historical 
importance of city-river relations has, with a few exceptions such as André Guill-
erme’s 1983 study Les temps de l’eau been overlooked until the end of the 20th cen-
tury. While geographers and urban historians considered the creeks and streams 
f lowing through cities mostly with regard to their spatial rather than environ-
mental importance, environmental historians, including those who focused on 
rivers, disregarded the particular urban contexts almost completely up until the 
1990s (Tvedt/Oestigaard 2014: 1-2; Melosi 1993).

In its beginnings, even the blossoming field of river histories has only 
scratched urban topics. Rivers have been analysed as the backbones of hydraulic 
societies, most prominently in Donald Worster’s inf luential study Rivers of Empire 
(1985), an analysis of the relationship between irrigation policies and bureaucracy 
in the Western part of the United States that was based on the work of Karl August 
Wittfogel, most importantly his controversial study Oriental Despotism (1957). Riv-
ers have also been interpreted as sites of memory. The Elbe and Odra rivers, for ex-
ample, still represent the division of Europe during the Cold War, while the Ohio 
River is remembered by many African Americans as ‘River Jordan’—the boundary 
between freedom and slavery (Hausmann 2009; Rada 2013; Trotter 1998; Bigham 
1986). Furthermore, some rivers, predominantly big ones such as the Volga, Mis-
sissippi and Rhine River, have an intricate relationship with the construction of 
national and sometimes transnational identities (Zeisler-Vralsted 2014; Febvre 
2006).

A different strand of research focuses on rivers’ hybrid nature, emphasising 
the ambivalence of being both used, abused and heavily modified by society while 
at the same time constituting a part of a global water cycle that mostly operates 
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according to its own rules (at least before having been inf luenced by anthropo-
genic climate change). Richard White’s inf luential book Organic Machine (1995), for 
instance, describes the Columbia River as a powerful force in the history of the 
Pacific Northwest. The river has been literally at work by providing energy that 
has been harnessed by Native Americans in catching salmon and settler societies 
by producing water power. Marc Cioc (2002) has used the term ‘eco-biography’ 
to describe the Rhine River’s historical trajectories, while Verena Winiwarter and 
Martin Schmid (2008) have suggested to look at rivers as unique ‘socio-natural 
sites’ (Winiwarter/Schmid in this volume). Based on their work on the Danube, 
Winiwarter and Schmid have demonstrated how societies and nature interact not 
just in space but also over time (Winiwarter/Schmid 2013). Furthermore, rivers 
represent spaces of opportunity and hazard, and have thus produced what can 
be described as ‘risk societies’ along their banks (Beck 1986).1 Recent scholarship 
has interpreted rivers as enviro-technological systems since their natural f low re-
gimes have in many ways been tampered with, for instance in the form of embank-
ments, levees, dams, reservoirs, pumping stations, etc. (Pritchard 2011). From an 
ecological and environmental perspective, this story has quite often been framed 
as a declensionist narrative: a history of the loss of biodiversity and wildness.

This growth in river histories has certainly contributed to a deeper under-
standing of the relationship between cities and their waterways. More recently, 
several monographs, edited volumes and articles have addressed this relationship 
explicitly. The volume Urban Rivers, edited by Stéphane Castonguay and Matthew 
Evenden (2012), looks at case studies from Europe and North America to highlight 
the historical trajectories of city-river relations in the time of urbanisation and 
industrialisation. Another collection of essays, Rivers Lost, Rivers Regained, focuses 
on the experience of loss, on urban river cultures, on the importance of a city’s riv-
erine hinterland and on the restoration of urban rivers (Knoll/Lübken/Schott 2017). 
Several monographs deal with the importance of rivers from the perspective of a 
specific city (Kelman 2003; Colten 2005; Gumprecht 1999), while an interdisciplin-
ary Viennese team has intricately studied the waterscape of the Austrian capital, 
leading to various publications (Water History 5/2 2013; Neundlinger et al. 2014).

Rivers as Sites of Opportunity

In addition to providing drinking water, rivers were used to transport goods and 
people, they provided routes of communication, served as a source of food and 
energy and as sinks for unwanted material, such as human waste and garbage. 

1 �  Beck, however, was much more interested in environmental rather than natural catastrophes 
when he coined the term.
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Settlements were often founded where rivers could be crossed easily, at the con-
f luence of two or more rivers, at places where they were difficult or impossible 
to navigate such as rapids or falls, and where potential settlers had easy access 
to the river, yet were more or less protected from f looding by bluffs or natural 
levees. The concrete relationship between a city and its river varies, however, and 
depends on the local climate and topography, on the technology employed to uti-
lise the waterway and to protect citizens against f looding, on river imageries, and 
on social as well as economic conditions.

Urbanisation and industrialisation tremendously increased the importance of 
rivers, especially before the railroad created its own spatial logic of transportation 
and communication (Schott 2014). Rivers were conduits for a significant part of 
the vastly growing urban metabolism, i.e. the f low of resources and waste into 
and out of the city that made urban life possible in the first place (Barles in this vol-
ume). Moreover, specific sites such as warehouses and river ports highlighted the 
often tremendous geographical scale of economic interactions carried out along 
rivers while city governments tried to exert inf luence upstream and downstream 
of their location. In this regard, rivers remained important and often withstood 
the increasing competition by the railroad and other means of transportation 
during the 19th and 20th centuries.

As Stéphane Castonguay and Matthew Evenden (2012: 1-2) have pointed out,

rivers were subjected to a new era of modern engineering and rationalization; new 
modes of transportation and power generation af fected river courses; and the wa-
ter supply and sewage needs of urban centers altered the flow and ecology of ur-
ban rivers as well as distant sources.

Through this massive transformation rivers acquired several new functions over 
the course of the 19th century: they now had to guarantee the year-round navi-
gation of steam driven boats; they were used as an ‘ultimate sink’ (Tarr 1996) to 
dispose of the tremendously increased private and industrial waste; rivers were 
drawn on to produce ever larger amounts of energy and they served as a main 
source of drinking water for the urban masses as well as a source for various in-
dustrial purposes (Jakobsson 2002).

These functions were impossible to fulfil as long as the rivers oscillated wildly 
between the extremes; instead, what was needed was, as the New York Times apt-
ly phrased in 1895, “a happy mean between low water and f lood”. Thus, rivers were 
straightened, dredged, deepened and thus controlled much more effectively than 
ever before. “Without major rectification work”, Mark Cioc (2002: 37) has point-
ed out, “the Rhine would never have been able to provide the regular water f low 
needed for irrigation, urban services, and year-round transportation” (cf. Black-
bourn 2006; Bernhardt 2016). In a similar vein yet more than a century later, the 
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Los Angeles River was almost completely paved after several f loods had caused 
massive destruction in the 1930s. Over 25 years and by the use of more than three 
million barrels of concrete, the Army Corps of Engineers transformed the river 
into a trench (Price 2008: 545-546). The Chicago River was even made to reverse its 
f low towards the Ohio and Mississippi River system so that the waste of the me-
tropolis no longer polluted Lake Michigan, which was a major source of drinking 
water for the city (Cronon 1991: 249-250).

Industrialised rivers also developed into infrastructural corridors that gath-
ered many functions such as telecommunication and power lines, streets, railroad 
tracks, and, of course, the river itself. The nodes of this infrastructural network 
were mostly located in cities and consisted of gas and water works, pumping sta-
tions, warehouses, river harbours as well as a vast amount of new bridges (Lübken 
2007).

Rivers as Sites of Hazard

As much as cities located at rivers were sites of opportunity they were also sites of 
hazard. Settlements were founded at or near rivers for a reason, especially in the 
absence of other reliable and efficient means of transportation. But the increasing 
urban utilisation of rivers came at a cost. Floods and droughts, river-borne diseas-
es and pollution have plagued river cities for millennia (Weintritt 2009). However, 
urban patterns of vulnerability and resilience to such hazards have changed sig-
nificantly in the modern era.

Already in the early 19th century, droughts became a severe economic problem 
for many merchants in the eastern half of the United States. When, in the summer 
of 1818, the water level of the Ohio River was so low that navigation was all but im-
possible, one contemporary editor in Pittsburgh complained that “at this moment 
there is probably near a million worth of merchandise laying along our shores”. 
Many harbour cities along the Upper Ohio River suffered badly as a result of this 
drought (Johnson 1991: 185-186). 

If droughts posed huge problems for many riverine cities, especially before 
rivers were transformed into mere channels, f looding was an ever bigger chal-
lenge because it tended to happen more frequently and affected larger parts of 
society. Changing patterns of land-use in the f loodplains certainly contributed to 
this vulnerability. While, for example, agricultural damage still played a large role 
during the devastating f lood of the Middle Rhine in 1784, damage to industrial 
and infrastructural facilities was much more prominent in the ‘f lood of the cen-
tury’ in 1882/83 (Weichselgartner 2000: 123). Riverine cities accumulated social 
vulnerability and economic damage potential. Bridges, for example, often located 
in cities, turned out to be extremely vulnerable to high water levels. Sometimes, 
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like during the 1913 f lood of the Miami River in Ohio, hundreds of them collapsed 
during a single f lood (Bigelow 1913; Lübken 2007). Also, a large number of indus-
trial facilities was affected by f loods. Water-intensive industries, often located in 
or near urban areas, like breweries, distilleries, dyeing mills or paper works, were 
especially vulnerable to f looding (Mutz 2007). Along the Saar, a tributary to the 
Rhine, all factories near the river had to be closed temporarily in 1882. At Villeroy 
& Boch, a huge ceramics manufacturer, the water entered the facilities so quickly 
that the operating teams did not even have enough time to shut down the ma-
chines. Throughout the Saarland, coal-mines had to stop their production after 
water had penetrated the shafts. Production loss amounted to more than 37.500 
tons of coal in just a few days. 

As a consequence of these developments, f loods, from the late 19th to the mid 
20th century, became more and more of a national problem. Individual cities and 
even states or regions were increasingly overburdened with the challenges of re-
lief, f lood control and reconstruction. Central governments took over many of 
these responsibilities and acted as risk managers of last resort (Moss 2002). In the 
United States, for example, new legislation transferred much of the power to pre-
pare for and cope with disasters to the national government. In 1936, f lood control 
was made a federal responsibility. Disaster relief was added to the tasks of the 
Federal government in 1950, and in 1968, the National Flood Insurance Program 
further intensified the centralisation of risk management (Lübken 2014: 254).

Finally, urban rivers were a transmitter of disease, especially at a time when 
urban sewage systems were more and more overwhelmed by the inf lux of a rap-
idly growing population. London’s Thames River is arguably the most notorious 
historical example and has been immortalised by the writings of Charles Dick-
ens (Kneitz 2016). The widespread belief that diseases were caused by miasma, 
i.e. by bad or foul air, prevented contemporaries from addressing the real causes 
of water-born epidemics until the mid-19th century. Diseases such as dysentery, 
typhoid, and, most importantly, cholera, regularly killed thousands of urbanites. 
Only with the advent of the ’sanitary city’ in the late 19th century (Melosi 2008) and 
the adoption of germ theory to explain and fight the spreading of diseases could 
the outbreak of water-borne diseases be prevented. In Hamburg alone, during 
a cholera outbreak in 1892, almost 10.000 people died of the disease. However, 
Hamburg was an unusual case as most cities had already adopted other forms of 
sewage treatment by the time (Evans 1987).
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Rivers and Power Structures

Rivers are not neutral infrastructural facilities that provide ‘ecosystem services’. 
They are also instruments by which power can be exerted in various ways. Me-
tropolises like London, Paris or Vienna have made use of ‘their’ rivers to control 
the hinterland by, for example, safeguarding their provision with wood (Barles 
2017). More recently, cities like Los Angeles, San Francisco, and Las Vegas, have 
tapped water from drainage basins hundreds of miles away to foster rapid growth 
in a semi-arid environment (Soll 2013). Sometimes, this had severe ecological and 
social consequences in the areas from which the water was taken. The city of Los 
Angeles, for example, siphoned off water from California’s Owens Valley, more 
than 200 miles away, cutting off local farmers of their water supply and draining 
Lake Owens (Steinberg 2002: 137, 166). Urban f lood control, too, often relies on 
measures that are located upstream or downstream of a city—either by the con-
struction of reservoirs at its headwaters or by f looding spillways and ‘sacrificing’ 
rural areas in order to protect a city (Lübken 2014: 184; Welky 2011: 166-167).

Urban rivers are also connected to issues of power and environmental justice 
by the distribution of environmental risk because disadvantaged parts of the pop-
ulation are often pushed into marginal environments such as swamps, bayous, 
ravines, or, for that matter, river f loodplains. Thus, different parts of the popu-
lation are affected by natural extreme events in different ways. Despite the often 
told myth that natural catastrophes act as a social equaliser, environmental risk 
has in most cases been unevenly distributed along the lines of class, gender, age, 
race, etc. As Jennifer Bonnell has pointed out, there is a close relationship between 
marginal environments and marginalised populations. She noted that only a few 
studies in the field of environmental inequality “investigate the congregation of 
marginalised populations in already degraded spaces or in urban borderlands” 
(2014: 78). Toronto’s Don Valley, for example, where f looding was a constant men-
ace, was as a place for squatters in the 1830s, a camp site for Roma families in the 
1910s and 1920s, and a ‘Hobo jungle’ during the depression years of 1930/31. All of 
these groups were extremely mobile (or mobilised) and rather poor.

Also, the devastating impact of f loods has been used as a pretext and a wel-
come opportunity to change the social composition of the urban population in the 
affected areas. In Cincinnati, Ohio, for example, Ernest P. Goodrich (1937), a New 
York City engineer who had been hired as an advisor to the Cincinnati City Plan-
ning Commission, viewed the devastating f lood of the Ohio River in 1937 as “a 
unique opportunity [...] to reappraise the whole city plan, to amend and improve 
it where such is found desirable, and thus to provide for an even better future 
Cincinnati”. Thus, the f lood was used as a means to transform the waterfront 
area and rebuild it according to the needs of high modernism, including the con-
struction of highways, parks, stadiums as well as the clearance of so-called slums. 
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While not all of these goals were realised, the social structure of the area changed 
fundamentally. Residents of the bottoms lived ‘on borrowed time’, the Cincinnati 
Times-Star noted on April 16, 1952. Sooner or later they would have to leave. 

Restoration

Many rivers have been polluted to such a degree that they were literally ‘sacri-
ficed’ to function as sewers for industrial and urban waste. Others, like the Fez 
River in Morocco, were buried underneath a parking lot (Hornstein 2017) or even 
completely filled, such as the Erdre River in Nantes (Massard-Guilbaud 2017). The 
Rhine had become a ‘biological graveyard’ (Disco 2017: 356) by the 1970s. As a result, 
many cities abandoned their rivers during the 19th and 20th centuries. In some 
cases, like in Los Angeles, citizens were surprised that their city actually had a 
river. “[Los] Angelenos have lost their fifty-one-mile river in plain sight—and can’t 
see the essential daily connections from the river to their lives,” as Jennifer Price 
has noted (2008: 549).

But the deteriorating conditions of urban rivers also triggered a movement 
to restore urban waterways to a more or less ‘natural’ state. Several major ur-
ban environmental catastrophes, such the infamous Cuyahoga River fire in 1969 
(Stradling/Stradling 2008) and the storehouse fire of the Sandoz chemical plant in 
Basel and the subsequent pollution of the Rhine in 1986 (Cioc 2002: 182), certainly 
contributed to the notion that urban rivers were in need of ‘rewilding’ and ‘re-
naturing’ (McCool 2010). River restoration, however, is a complex endeavour and 
has taken many different forms, especially in cities, where the number of stake-
holders is much higher than in rural areas. Where smaller urban creeks have been 
covered by streets and buildings, they have to be discovered first before they can 
be physically uncovered, daylighted and then be ‘restored’ (Pinkham 2000).

The attempts to restore urban rivers were facilitated by the fact that many ur-
ban waterfront areas had lost their economic significance as a result of deindustri-
alisation and new transportation technologies. Following a model that had been 
developed by port cities like London (Docklands), Baltimore (Inner Harbor) and 
Hamburg (Hafencity), many river cities also see the rejuvenation of their water-
fronts, including the restoration of rivers, as a means to attract businesses, hous-
ing, and tourists to formerly abandoned areas (Beyer 2017: 253-255). Thus, urban 
river restoration is an ambivalent process. While it contributes to a heightened 
awareness of the value of ‘nature in the city’ and offers many amenities that come 
with access to urban waterfronts for many town dwellers, it is also a development 
that encourages gentrification.
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Conclusions

Rivers have played a crucial role for the development of many cities. Closely tied 
to technological innovations, urban waterways and their larger river systems tre-
mendously extended the spatial range of economic and social interactions, they 
shaped and defined the urban hinterland and were a key factor of the urban me-
tabolism—both as an avenue for the transportation of resources and waste, and 
as a resource in its own right. Rivers in cities were sites of opportunity and sites of 
hazard. The many benefits that urban societies reaped from ‘their’ rivers came at 
the cost of the risk of f looding (and to a lesser extent droughts), pollution, and dis-
ease. While some urban dwellers were explicitly and intentionally taking the risk, 
others were pushed into hazardous situations and vulnerable livelihoods. Thus, 
while rivers certainly cleared many different developmental paths for urban soci-
ety, they were also heavily transformed by the latter. Today, hardly any river f lows 
unmodified through a city. Most urban rivers are embanked, channelised, and 
regulated in a myriad ways. Even ‘restored’ rivers represent a highly engineered 
environment that fulfils the needs of an urban society rather than representing 
a natural landscape. In the future, many river towns will face new challenges as 
anthropogenic climate change will affect the patterns of rainfall and run-off as 
well as the number and intensity of extreme events.
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Urban Energy Consumption,				  
Mobility and Environmental Legacies

Christian Zumbrägel

Energy History—Where are we?

The field of energy history is crucially relevant to many of the most pressing issues 
of our time. Since the Fukushima nuclear accident in Japan in 2011 and the subse-
quent change of course in German energy policy, ref lections on both energy pro-
vision and consumption have increasingly gained in political, economic and social 
importance (Kalmbach 2017: 49). In this context, ‘Energiewende’ has become a 
ubiquitous term in Germany. On the international level the notion of a wholesale 
‘energy transition’ is being discussed—the shift from one regime of energy provi-
sion to another. It aims for developing a nuclear-free energy supply while substan-
tially lowering carbon dioxide emissions in order to mitigate climate change. The 
ongoing debates on energy as a multi-layered issue have also promoted a growing 
interest in energy history.

Museums are presenting new exhibitions to show how energy has trans-
formed our lives and landscapes over the past centuries.1 Historians are increas-
ingly engaging in energy research and broadening the interdisciplinary field of 
energy studies by providing manifold historical analyses (Kupper et al. 2017b: 
143).2 The growing numbers of energy-oriented international conferences and 
workshops as well as recently launched research initiatives3 reinforce the impres-

1 �  Some museums of technology and industry prepared special exhibitions about energy: for 
example the Deutsche Museum in Munich (https://www.deutsches-museum.de/en/exhibitions/
special-exhibitions/energiewenden/) and the exhibition The Age of Coal; see the review of the 
exhibition with references to other exhibitions on energy: Lackner 2018.

2  � Internationally, historical research on energy is not exclusively associated with historical studies. 
These issues are an integrated part of the interdisciplinary fields of energy studies, energy 
humanities and transition studies.

3 �  This includes the “HoNESt—History of Nuclear Energy and Society” project (http://www.ho 
nest2020.eu) or the working group dedicated to “The Energy Challenge in Historical Perspective” 
as part of the “Tensions of Europe” network (https://www.tensionsofeurope.eu/the-energy-chal-
lenge-in-historical-perspective/). Moreover, the networks “Energy History” (http://histecon.fas.
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sion of a stronger interest in the topic.4 The field of energy history, however, is 
not only inf luenced by debates about current energy policy, but is also affected 
by recent changes in methodological approaches. Traditional energy history has 
been situated at the crossroads where economic and infrastructure history meet 
up with the history of technology. More recently, research on environmental his-
tory has contributed to the discipline as well—driven by inf luential concepts such 
as Christian Pfister’s ‘1950s syndrome’, which links human energy consumption to 
the environmental imprint of human societies (1995).

For about three decades, the city has increasingly come to stand at the centre 
of energy-historical research (Irsigler 1991; Schott 1997). Cities have a special place 
in the f lows of energy that circulate between societies and their environments. 
The concentration of economic and urban activities early on rendered cities the 
major centres of energy accumulation and consumption. The precondition for an 
extensive use of energy, however, was the constant inf lux of energy sources from 
nearby or remote surrounding areas. As transport technologies had enabled ac-
cess to these energy sources, they diversified and accelerated the consumption of 
energy in cities leading to substantial changes in the daily lives of urban residents. 
Over the course of the centuries, waterways and railways, canals and grids have 
completely transformed the relationships between cities and their hinterlands.

This article sheds light on the correlations between environmental issues and 
the provision and consumption of energy in Western urban areas. For doing so, it 
points out how cities have organised their f lows of energy and how this has led to 
tensions and path dependencies in both the political and environmental domain. 
After an introduction to some ‘classical’ perspectives that locate energy history 
within the framework of the networked city (I), the article discusses how patterns 
of energy consumption, transport and environmental legacies have emerged on 
the scale of cities: Here, specific forms of energy consumption in private house-
holds are analysed (II). The rise of new energy needs that developed with the 
growing urban middle-class culture brought about new patterns of energy con-
sumption. Next, the article focuses on urban transport technologies with the help 
of which cities gained access to both nearby and remote surrounding areas in or-
der to ensure and control energy f lows (III). The formation and growth of regional, 
national and global networks of energy transport was stimulated by the massive 
demand of energy. As a result, the environmental impacts of cities expanded sig-
nificantly while the environmental integrity of the surrounding countryside, from 

harvard.edu/energyhistory/index.html) and “Material Cultures of Energy (MCE)” (http://www.
bbk.ac.uk/mce/) should be mentioned.

4 �  Notably (and in contrast to the above), there is no professorship explicitly related to the historical 
analysis of energy in the German research landscape.
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which cities drew their resources and into which they deposited their waste, grad-
ually deteriorated (IV).

In the course of this exposition, the article provides an overview of recent lit-
erature on the energy history of the 19th and 20th centuries focusing on German, 
European and North American perspectives and topics. More recent work, which 
has dealt with preindustrial energy history or the energy transition from premod-
ern to modern industrial society, is referred to selectively.

For a long time, energy-historical narratives have concentrated on looking at 
the conditions and consequences of the transition to the energy regime based on 
fossil fuels. This research trajectory was inf luenced most strongly by Rolf Peter 
Sieferle, a well-known German historian on energy-related issues (2001 [1982]). 
Sieferle identified a fundamental transition at the turn of the 19th century. In 
premodern times, energy was produced by burning wood, charcoal or peat for 
heating, and harnessing wind, water or human and animal muscle power for the 
vast majority of mechanical energy. Sieferle called this the ‘solar energy regime’ 
because it depended on the energy provided by the sun that both created organic 
material through photosynthesis and generated the kinetic energy exploited by 
wind- and waterpower. In the late 18th century the shift to fossil fuels allowed En-
gland, and later other countries, to break free from the limitations of annual solar 
energy f lows. At this point energy became generated from what Sieferle calls the 
‘subterranean forest’: first, coal fired the industrialisation, and later oil became 
essential for the economic growth in the 20th century.

The Subterranean Forest is a stimulating but controversial work (for criticism 
see: Uekötter 2007: 61-62). It presents the long period from the Neolithic Revolu-
tion to the late 18th century as relying on a uniformly solar-based energy regime.5 
In Sieferle’s story the ‘subterranean forest’ is seen as the main agent of energy 
and resource transformation in the process of industrialisation. As a result, the 
transition to the ‘fossil energy regime’ appears more sudden than it actually was. 
It neglects the continuity of preindustrial energy sources—like water, wind and 
other alternative forms of renewable energy—and that one energy regime did not 
spring fully formed into the place of another. These questions about continuities 
and periodisation are addressed in the final section of the article.

In recent years a growing amount of energy-historical studies have contrib-
uted to a more nuanced view of the processes of the last three centuries. Some 
of these studies are introduced in the following sections. In contrast to Sieferle, 
these studies rarely aim to categorise the entire human history of humanity into 
a small number of distinct stages of energy provision. Instead, more recent en-
ergy histories focus on particular regions at specific times to point their readers 
to the manifold forms of energy production and use throughout history. By clus-

5 �  Similar periodic characterizations can be found in: Mumford 1934; Debeir et al. 1989; Smil 2017.
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tering together contemporary publications and projects that shed light on these 
geographic and temporal characteristics of energy-related processes, this article 
seeks to contribute to a re-reading of classical accounts of energy history.

Classical Perspectives: Cities and Networks

For a long time, accounts of energy history focused primarily on processes of en-
ergy provision. Historians of economics and technology explored the structural 
conditions that gave rise to innovations in energy technology—often in connec-
tion with the institutional foundations of energy provision for economies and 
societies. Political aspects such as the inf luence of public authorities and the de-
velopment of large energy companies were especially emphasised (Stier 2000: 478-
480; Zängl 1989).

Since the 1990s, studies of energy history in the 19th and 20th centuries have, 
by contrast, dealt mainly with aspects of cultural history (van Laak 2012: 17). For 
example, historians focused on daily lives and symbolic representations to exam-
ine the popularisation of electricity. Other authors investigated the cultural per-
ception of electricity at the turn of the 20th century (Gugerli 1996; Osietzki 1996). 
In the course of this, cities of the Western world emerged early on as relevant ob-
jects of research because they were the central locations involved in the appropri-
ation of electricity. In her dissertation Elektrifizierung als Vision historian Beate 
Binder explored the perceptions that city dwellers developed at the start of the 
20th century in the face of the still new phenomenon of electricity. The electrifica-
tion of transport and communication structures, in particular, turned electricity 
into a symbol for modernisation and urbanisation. At the same time, critics called 
attention to the negative side-effects of the new form of energy. They criticised the 
increasing traffic, the visual appearance of the city (e.g. a skyline cut up by electric 
cables) and the expansion of nightlife and crime due to electric lighting (Binder 
1999). The development of electricity, and its public representation, contributed 
to profound changes in the socio-economic and cultural realities of urban envi-
ronments as Ute Hasenöhrl has outlined in a recent review essay on the history of 
lightning technologies (2014).

The tendency to focus on cultural perspectives was inspired by general trends 
in historical studies and by pertinent works emerging from the history of tech-
nology. Among these, Thomas P. Hughes’s seminal works marked a key point of 
reference. As Hughes pointed out in the introduction to Networks of Power, “Power 
systems are cultural artifacts” (1983: 2). Hughes described the evolution, function 
and stability of electricity networks as complex processes. In doing so, he did 
not limit his study to technical artefacts but included social, economic and po-
litical patterns. He clarified how actors, technologies and institutions interact-
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ed over time in order to develop and sustain ‘Large Technological Systems’ (LTS) 
such as electricity networks. Hughes’s approach was much debated. For exam-
ple, scholars criticised the concept of LTS for overemphasising the importance of 
centralised systems, neglecting the agency of actors beyond the powerful ‘sys-
tem-builders’ and attributing too much determinism to path dependency and 
linear development from the invention to the stabilisation of a system (Zumbrägel 
2015; Hasenöhrl/van der Straeten 2017: 372-375).

Hughes introduced the concept of ‘technological styles’ in order to describe 
technological differences in the urban context. For each of his three case stud-
ies—Chicago, London and Berlin—he identified local or urban conditions that 
contributed to specific adaptations of emerging technological systems. Here, 
Hughes emphasised the inf luence of social (and also natural) components on the 
construction and growth of national electricity systems. The development of these 
networks was not only determined by technical and economic factors. Cultural 
values and political decisions played as great a role as the principles of the en-
ergy market, institutional structures and legislative constraints. Geographical 
factors, too, affected the growth of systems (Hughes 1983: 462; cf. also Heymann 
1998). Overall, the concept of ‘technological styles’ drew attention to the regional 
peculiarities of large-scale technical systems and has been included in a number 
of later histories of energy and infrastructures.

The concept of LTS inspired many scholars and stimulated research on energy 
history. Based on Hughes’s work, electrification became one of the most investi-
gated topics in urban history and the history of technology. Inspired by Networks 
of Power, Dieter Schott developed the concept of the ‘Die vernetzte Stadt’. Schott 
interpreted the introduction of networks to provide urban households with ne-
cessities of daily life like drinking water, wastewater removal, gas lighting, and 
electricity as a response to the crisis in early modern urban development caused 
by increasing traffic and hygienic problems. The interconnection of these infra-
structures in European cities around 1900 resulted in the complex system of the 
‘networked city’, in which power grids and vehicles for urban transport like elec-
tric trams became inseparably intertwined and transformed the socio-economic 
and cultural realities of urban environments (Schott 1999; Hård/Misa 2008).

For decades, historians largely explained the electrification through the lens of 
large-scale power plants, grids and cities. Even in much recent work on the history 
of electricity, energy companies appear as the most relevant actors. Further stud-
ies focus on conf licts between the centralised electricity sector and decentralised 
supply strategies (Gilson 1994; Döring 2012), while yet others investigate how 
small-scale power plants have contributed to the electricity system (Löwen 2015). 
Still other historians ask in which ways the networked structures of today’s plants 
and grids fit into political and economic contexts since the 1970s (Ehrhardt 2017).
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To sum up, on the one hand Hughes’s LTS concept provides historians with a 
useful framework to describe the rise, expansion and resilience of modern energy 
systems in Western urban societies. Moreover, it explains the complex interplay 
between technical networks and social aspects. On the other hand, Hughes’s sys-
temic approach has several limitations when it comes to tracing energy f lows be-
yond large-scale systems.

Private Energy Consumption (in Cities)

Hughes’s work, along with most histories of electricity, focused on production and 
analysed how electricity was generated and distributed across growing networks. 
Even when socio-economic patterns were addressed, research rarely examined 
the private use of energy. In the last decades, however, research into the history 
of energy has turned to the consumption side of the story. Among the first to do 
so, David Nye extended Hughes’ work by looking at consumers in both households 
and small industries (1990). The book Past and Future Energy Societies takes on the 
perspective of the electricity consumer (Zachmann 2012: 7-11). The collection in-
vestigates how electricity and its appliances were appropriated in households, 
how they inf luenced everyday life and were, in turn, altered by consumers.

Emphasising the experiences of ordinary women and men rather than the 
activities of inventors and entrepreneurs, these user-centred stories pay explicit 
attention to private urban households. They show how private energy consump-
tion affected different aspects of urban lifestyles and how it virtually created the 
image of the modern city. In her study of energy consumption in West German 
households after World War II, Sophie Gerber examines how electrical appliances 
affected urban living. She points out a fact that remains paradoxical up to the 
present day: private electricity consumption continually increased during the 
second half of the 20th century, even though the energy efficiency of electrical 
devices continually improved (Gerber 2014: 12-16). A ‘coalition of wasters’ (‘Koal-
ition der Verschwender’), which included representatives from the energy sector, 
appliance producers, and politicians as well as consumer groups and energy users, 
promoted the electrification of households. This resulted in today’s availability of 
abundant energy and new lifestyles of the ‘high-energy society’ (‘Hochenergiege-
sellschaft’) (ibid: 320; Zachmann 2012: 7).

Studies on household electrification not only emphasised the creative power 
that electricity brought to urban lifestyles. They also pointed to resistive process-
es that were tied to the appropriation of new electrical devices. Focusing on the 
implementation of hot water tanks that the Berlin-based company Bewag rented 
to private households during the interwar period, Nina Lorkowski demonstrated 
that the expectations of energy companies often collided with traditional daily 
routines. For example, energy consumers rarely used the boilers for their daily hot 
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water needs, as the companies intended; rather, they turned them on only during 
the traditional bathing day on the weekend, when the entire family, one after the 
other, took a bath in the warm water from a single tankful (Lorkowski 2019). Un-
der certain conditions consumers resisted the marketing strategies of the electric-
ity companies. This is ref lected by the fact that long-proven energy technologies 
continued to play a role in private households even after electrification. Such was 
the case in West Germany, where even in the late 1950s more coal and gas stoves 
were in use than electric ones (Trentmann 2016: 24). In fact, energy sources such 
as coal and gas continued to play a role in everyday urban energy consumption 
particularly for purposes of cooking and heating. Reasons for the slow diffusion 
of modern electricity were not only its high costs, but also the fact that from the 
late 1880s onwards three competing technological systems were available, each 
of which had particular advantages and drawbacks (for a history of urban gas ap-
plications cf. Schott 2015: 283-286). The increasing access to electricity by urban 
households normalised perceptions about the availability of vast amounts of en-
ergy. At the same time, the dependence of energy consumption on complex and 
vulnerable infrastructures only became apparent in cases of system failures. As 
David Nye remarks in his history of blackouts in the USA, “people notice electricity 
only in its absence” (2010: 12; cf. also Baldwin 2004).

To sum up, user-centred studies have pointed out that urban energy consump-
tion can only be understood as the result of a negotiation between representa-
tives from the energy sector, appliance producers, politicians and, importantly, 
consumers. Developments in the energy sector have not always been determined 
by top-down processes. These studies instead highlight the agency of urban in-
habitants. They were rarely passive beneficiaries of grids and electrical devices. 
Consumers have played significant active roles in previous energy transitions and 
have intervened in energy matters through bottom-up processes. This was partic-
ularly the case when they themselves both produced and consumed electricity—
for example, in small plants powered by renewable energies. The significance of 
these ‘small system builders’ or ‘user-producers’ for the transformation of energy 
technologies has generally been too little illuminated (van der Vleuten et al. 2016: 
1499-1500; Schott et al. 2016). This is in part due to the difficulties of finding ad-
equate historical sources. Daily experiences and routines of ordinary consumers 
have left far fewer traces in writing than the activities of inventors, entrepreneurs 
and electricity suppliers.

This complex linking of production, distribution and consumption of energy 
is important for understanding the structures and processes of today’s energy 
regime. Whereas centralised large-scale power plants and electricity networks 
dominated the Western European energy sector from the 1920s to the 1990s, to-
day’s shift to renewable energies is characterised by tendencies favoring the “re-
localization of energy production” and relies on a number of small-scale solutions 
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(Schott 2019: 136). This development calls for concrete action on local and regional 
levels. It remains to be clarified exactly what ‘user-producers’ can contribute to 
realising climate protection goals. If research into energy history seeks to deliver 
relevant contextual knowledge for recent energy issues, though, historians should 
ask how daily energy consumption itself became a crucial factor in the mix—or, 
as historian Christopher Jones has proposed: “If we believe that many little things 
can add up to something big [...] we should give more critical attention to bot-
tom-up policies directed towards residential markets” (2011: 817).

Energy on the Move

Energy, mobility and transport are intricately interdependent. Against this back-
ground it is remarkable, as historian Victor Seow (2014: 113) points out, “how little 
attention” historians have paid to these “close links” between energy and its move-
ment. However, more recent energy histories have shown a broader interest in 
questions of mobility and transport.

Historical developments related to energy can be described by looking at 
different forms of mobility and transport. First, people and tools have moved 
to locations of energy provision. Second, energy sources themselves have been 
transported to people. Technologies like canals, railways or grids transported the 
energy harnessed on rivers, in coal mines or in densely forested areas to urban and 
industrial centres. 

Early on, energy resources concentrated in expanding urban areas that de-
pended on energy supply for their continued growth. In doing so, energy de-
mands of cities reshaped much of the rural world (Irsigler 1991: 309; Schott 2014: 
12). Urban needs for home heating and lighting were crucial drivers in moving 
energy from sites of production to sites of consumption (Radkau 1997; Knoll 2007). 
By the 18th century local woodlands in Vienna could no longer supply sufficient 
quantities of wood as fuel for the rapidly growing population. The city resorted to 
large-scale engineering measures to expand supply chains for wood further up-
stream along the Danube. Private entrepreneurs set up technical devices to facil-
itate wood transport to log-driving creeks and navigable streams in order to fuel 
Vienna’s energy metabolism (Krausmann 2013; Zumbrägel 2014). Such large-scale 
technological efforts aimed at meeting urban energy demands exemplify the ten-
dency to ‘urbanize nature’ since early modern times (Schott et al. 2019: 5-7).

The first strategy, the movement of energy-intensive work towards energy 
sources, has a long tradition as well. For centuries manufacturers brought their 
raw materials and tools to places where energy was produced (Periman 2004: 852). 
Before the spread of steam power, abundant power was to be found in extended 
woodlands, windy areas and especially along watercourses in mountainous re-
gions, where waterpower was exploited to drive mechanical operations, and wood, 
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peat or charcoal were available as sources of heat. In rural areas, the harnessing of 
renewable energy resources often led to a decentralised distribution of commer-
cial activities along small creeks in forested areas (Schott 1997: 12-13).

Since the 1990s, historians of technology as well as economic and environmen-
tal historians have described these tendencies of decentralisation in different tra-
ditionally commercial regions. In doing so, they have pointed out that the steam 
engine rarely catalysed the take-off phase of industrialisation in these areas. The 
paper manufacturers in the German Alps, the textile industry of New England 
and the Po valley of Italy provide well studied examples: Early American and Eu-
ropean industrialisation relied upon waterpower (Jones 2010: 470; Steinberg 2001; 
Parrinello 2018: esp. 656-668). In his study Fossil Capitals (2016) Andreas Malm 
demonstrated that in early 19th century Britain the adoption of coal and steam by 
manufacturing industries only slowly replaced their reliance on waterpower. De-
cades after James Watt perfected his steam engine, thousands of British spinning 
and weaving factories located in the hilly uplands near Manchester were still us-
ing traditional energy sources. Contrary to the popular views expressed in Siefer-
le’s Subterranean Forest, Malm argues that the gradual shift to fossil fuels did not 
occur because newly designed engines fired by coal were cheaper, easier to handle 
or more reliable. The coal-fired steam engine was instead an instrument used to 
solve certain socio-economic problems associated with industrialisation. Return-
ing to the themes of transport and mobility, Malm explained that water-powered 
mills had to be located at sites of f lowing water—usually in rural areas—where 
the pool of potential workers was small. By contrast, steam-powered mechanical 
energy could be located in urban areas, where a huge pool of workers was within 
easy reach. Thus, the steam engine’s high degree of mobility helped concentrate 
production and capital at the most profitable sites—particularly in the urban ag-
glomerations where cheap labour was abundant.

Energy sources as wind and water continued to play a role in industrial en-
ergy regimes as indicated by quantitative reconstructions of energy metabolism 
(Kander et al. 2013). In the long run, however, the increasing mobilisation of min-
eral energy sources allowed societies to break free from the limitations of prein-
dustrial solar f lows. This also led to remarkable expansions in the transport sector. 
The construction of canals and railroads reduced transport costs and became an 
important driving force for industrialised sectors such as steel production, min-
ing, and engineering in England and beyond (Wrigley 2010: chap. 4). As fossil fu-
els became more widely exploited in the industrial age, a system emerged in which 
coal was channeled in increasing quantities along rail or water ways. These inter-
sections of energy f lows and transport patterns in modern energy systems are at 
the centre of Christopher Jones’s book Routes of Power. Jones argues that “transport 
systems were not simply passive conduits between producers and users” (2014: 4). 
Rather, canals, pipelines, railway tracks and transmission lines were instrumental 
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in cultivating an increasing demand for different energy sources. The result was 
what Jones has called “landscapes of intensification.” An increasingly dense net-
work of transport technologies distances between centres of energy production 
and consumption. These processes gave rise to the familiar modern energy land-
scapes with cities as their nodes.

The emerging networks led to a steady decline transport costs. In the 19th cen-
tury canals and railways made it feasible to supply industrial and urban centres 
with coal from several hundred kilometres away. In the 20th century pipelines 
and tankers for natural gas and oil transport, and especially grids, reproduced 
this pattern. Around 1900 the transmission of alternating current electricity en-
abled the distribution of energy over long distances and across national borders 
(Lagendijk 2016). Focusing on the emergence of national grids in North America, 
historian Julie A. Cohn has shown how many different visions, actors, technolog-
ical components and local subnetworks shaped its expansion. These power struc-
tures did not develop nearly as uniformly as the notion of a ‘grid’ implies (2017: 
ix-xii). Yet, in many ways the transportation of energy over long distances was as 
challenging as the production of the energy itself. Recent studies have focused 
on the vulnerability and lack of reliability of these components of technological 
systems, which had to be constantly maintained and repaired to ensure a smooth 
f low of energy (Hirsh/Jones 2014: 109; Lagendijk/van der Vleuten 2013). 

Coal, one of the main energy sources of the 19th century, was increasingly re-
placed by petroleum and later nuclear energy and natural gas in the 20th. Still, 
coal’s share in the primary production of energy up until today has only decreased 
in relative, not in absolute terms (Edgerton 2008: 120-122). In contrast to coal, f lu-
id petroleum could be used more f lexibly and e transported more cheaply over 
large distances. The expansion of oil consumption ushered in unprecedented eco-
nomic growth, evident in the United States before and in Europe and the rest of 
the world after World War II (Graf 2014: chap. 2). Since oilfields were irregularly 
distributed around the world, a global network emerged to extract, refine and 
distribute petroleum. Oil drilling equipment, refineries, pipelines, ocean tankers 
and gas stations together formed new ‘landscapes of intensification’ which have 
served the international f lows of natural gas and petroleum in industrial areas as 
well as in everyday life (Melsted/Pallua 2018; Högselius 2013). These modern trans-
port technologies were themselves powered by massive amounts of energy (Seow 
2014: 113). The expansion of these infrastructures contributed to a rationalisation 
and automation of energy transport as historian Timothy Mitchell has pointed 
out in Carbon Democracy. Mitchell considers the political transformations induced 
by the shift from a coal-based social system to one based on oil as motivated by a 
strategic move to reduce structural weakness and safeguard the circulations of 
fossil energy against disturbances due to human error or strikes (2011: 29-42).
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The mobilisation of energy in increasing quantities entailed not only the use 
of different energy sources but also new spatial relations between cities and their 
hinterlands. While the consumption of energy in metropolises such as Vienna and 
Paris around 1800 was served by very few sources of energy—mostly wood and 
waterpower from the nearby streams and forests—in the course of the 19th and 
20th centuries the hinterland that served cities needs became “ever more glob-
al and simultaneously ever more diffuse” (Knoll 2017: 104; Kim/Barles 2012). The 
cities’ hunger for energy was fed from ever more remote areas of the world. Ac-
cording to these processes, hierarchies beneath the level of cities shifted over the 
course of the centuries. Early modern towns lost power and inf luence when the 
development of energy f lows directed toward the cities excluded them; or when 
energy of the hinterland ran short, as happened to cities situated among remote 
mountains and specialising in ore-smelting or salt-mining. For these energy-in-
tensive operations they required massive amounts of wood that over time simply 
ran out (Radkau 1997: 57-60; Zumbrägel 2014). With the growth of what Carola 
Hein (2018) has called the ‘global petroleumscape’, other cities gained in strategic 
importance. Port cities like Rotterdam became central nodes and gateways pre-
cisely on account of the worldwide oil trade.

Environmental Consequences of (Urban) Energy Consumption

The mobilisation of energy in increasing quantities, the growing demand and the 
emergence of ‘landscapes of intensification’ were inextricably linked to environ-
mental disruptions. Extraction, transport and burning of fossil fuels were dirty, 
toxic and ecologically intrusive operations. The mining of coal resulted in the re-
routing, sealing and leaching of water veins and in the subsidence of land surfaces. 
The environmental consequences of lignite mining were at first more evident since 
surface mining turned landscapes into sandy wastelands (Uekötter 2015; Brügge-
meier 2018: 109-122). Wherever coal was washed or burned, eff luents, soot and 
smoke not only polluted water, land and air but had an extensive impact on the 
health and lifestyles of (urban) populations. Historians have analysed the interre-
lations between coal, society and the environment in early industrialised cities of 
Great Britain (Platt 2005; Thorsheim 2006; Tomory 2012). In their environmental 
histories of London and Manchester—once dubbed the ‘chimney of the world’—
William M. Cavert and Stephen Mosley described the profound effects of fossil 
fuel dependence for public health, the urban environment and daily lifestyles 
(Mosley 2001; Cavert 2016). In Victorian England, clothing and furniture fashions 
came to favour dark and heavy colours partly because of the difficulties of con-
stantly cleaning white fabrics. Moreover, air pollution and reduced amounts of 
sunshine made spending time outside unattractive, so that domesticity became 
a significant part of everyday life (Mosley 2001: 71-74; cf. also Schott 2015: 209-
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211). Not only the burning of fossil fuels but even the burning of traditional energy 
sources such as wood has had harmful environmental and sanitary consequences. 
Sarah Mittlefehldt has demonstrated this in a recent essay in which she links a 
wood burning power plant developed in Flint (Michigan, USA) to the issue of ‘en-
vironmental justice’. The negative effects of the industrial-scale biomass power 
system in Flint tended to concentrate in urban areas that lacked political power. 
Poor and nonwhite residents were disproportionately emissions of carbon monox-
ide and toxic chemicals such as lead into the air (Mittlefehldt 2018).

Oil, a negligible pollutant before 1900, became the number one source of pol-
lution during the 20th century. With the emergence and expansion of the ‘global 
petroleumscape’, its environmental effects achieved global dimensions. Accord-
ing to environmental historian John McNeill, no process was more inf luential in 

“world environmental history” than “the triumph of oil” (2000: 628). The example 
of oil demonstrates how decisions made by states, corporations and individuals in 
one region or country of the world can result in the polluting of landscapes on the 
other side of the globe. Extraction and transport disfigured entire regions within 
a few decades; explosions of offshore drilling rigs like ‘Deepwater Horizon’ in the 
Gulf of Mexico in 2010, tanker accidents, and a long series of pipeline leaks have 
permanently damaged both marine and terrestrial ecosystems across the globe.

While fossil fuels earned themselves an environmentally harmful image, elec-
tricity was often viewed as clean and pure. This can be seen in 20th century de-
bates about the exploitation of nuclear power and hydroelectricity—also known 
as ‘white coal’—in which the contrast to dirty coal, hygienic connotations, and 
metaphors of cleanliness played an important role (Blackbourn 2013: 14; Lehmann 
2016: 74). However, in most cases electricity was merely ‘hiding the fire’, since it 
was largely produced by burning coal. This is especially true for the USA during 
second half of the 20th century, where the development and prevalence of nucle-
ar power was limited in comparison to most European countries. This absence 
of transition caused disruptive impacts on the environment as the electricity 
network continues to rely on fossil fuels (Lifset 2019). The most profitable sites 
of electricity production were often located far from potential customers. With 
increasing distances through the expansion of networks and grids, the ecological 
consequences caused by electricity became ever less visible to people in urban and 
industrial centres (French 2017: 3-19). 

The negative impacts of energy production in places far removed from its con-
sumption are also exemplified in the transformation of rivers into ‘organic ma-
chines’, as historian Richard White has phrased it (1995; Miller/Warde 2019: 464-
466). Marc Landry has examined the legacies of exploiting white coal in the case of 
the Alps, where run-of-river plants and large hydro-electrical storage installations 
serve as an important element in Europe’s electricity supply. Landry traces the 
ecological consequences of hydropower, particularly the transformation of Alpine 
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landscapes and water regimes. The destruction of watersheds for the purpose of 
harnessing vast amounts of energy included the upsetting of the rivers’ water bal-
ance, the displacement and straightening of streams and the construction of arti-
ficial lakes, dams and grids in sensitive natural habitats (Landry 2015: 440-443). In 
some European cases, the transformation of rivers into energy landscapes stimu-
lated the rise of environmental consciousness and prompted early environmental 
activism (Schoder/Schmid 2017). Following French’s argument, environmentally 
disruptive infrastructures have come to dominate the Alpine landscape and yet 
are hardly visible in the places where the energy is consumed.

By now, a sizable literature has analysed hydroelectric power from both a tech-
nological and an environmental perspective in several cultural and natural con-
texts. Julia Tischler (2014) described similar environmental challenges with con-
cerning the Kariba Dam Scheme in the Central African Federation. Heather Hoag 
(2013) and Kate Showers (2009) presented studies on East and West Africa while 
Sunila Kale (2014: 456) discussed the hydroelectrification of British India. Taken 
together, these studies are examples of the strong preference to concentrate on 
hydroelectric schemes when investigating energy histories of the Global South. In 
doing so, they problematise the transfer of Western energy technologies like dams 
and run-of-river plants that often resulted in unexpected, devastating ecological 
and social costs for local people and ecologies (Beattie/Morgan 2017: 42). 

Due to the massive material throughput of the urban energy metabolism, the 
environmental impact of cities has expanded significantly both in spatial terms 
and in scope. While cities themselves made progress in terms of safety, lifestyle 
and health during the 19th and 20th centuries, surrounding hinterlands gradually 
deteriorated. But even within cities the relationships between energy consump-
tion, socio-economic processes and environmental effects have shifted over the 
past centuries. The drastic increase in energy consumption after World War II, 
powered by cheap energy (especially petroleum), fundamentally changed the life-
style of the majority of West Europeans and opened up new opportunities in what 
Christian Pfister summed up with the term ‘1950s syndrome’ (Pfister 2003: 84). 
The first steps into the oil economy thus generated unpredicted interrelationships 
between energy consumption, and the pollution of air, water and soil.

Energy Challenges in Historical Perspective: 
Continuities vs. ‘Energy Transitions’

Energy transitions are prevalent in today’s public discourse. This concerns top-
ics as fuel price f luctuations, environmental or security concerns, technological 
change, or better energy access. Such issues also affect historical scholarship on 
energy. Recent contributions to energy history rarely miss to touch upon the cur-
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rent energy transition. Scholars debate the consequences of our dependence on 
fossil fuels both for societies and environments and question the legacies of the 
processes that led to it (Quivik 2017: 866). The strengthened ecological awareness 
since the 1970s has contributed to research interests in alternative energy paths 
beyond coal and oil. Recently, historians have drawn more and more attention to 
the history of alternative forms of renewable energy (e.g. Abelshauser 2014; Hesse 
2016: 126). However, industrial energy transitions are immediately associated 
with fossil fuels and historical research on modern energy regimes is still domi-
nated by studies of the fossil fuel dependence of the Western world (e.g. Mitchell 
2011; Shulman 2015; Malm 2016; Johnson 2014). Christopher Jones even talks about 
a recent ‘petromyopia’, what means an overrepresentation of studies concerned 
with the history of oil and fossil fuel transitions. On the one hand, understanding 
the routes and legacies of our current dependence on oil is important for engaging 
with the complex emerging challenges of sustainable development, heritage, pol-
icy-making and future regimes that look beyond oil. In this sense, ‘petromyopia’ 
offers new perspectives for general discussions addressing the role of energy in 
the 21st century. On the other hand, ‘petromyopia’ fails to highlight other import-
ant aspects of the social and cultural dimensions of energy in the 19th and 20th 
centuries (Jones 2016).

The predominant concern with ‘energy transitions’6 entails distortions on 
many levels: Sieferle’s emphasis on the shift from solar to fossil energy regimes 
(2001) is a case in point for the frequent focus on discontinuities in energy history. 
Energy-historical research still engages primarily with the transformation that 
drove the Industrial Revolution described as shifts from ‘solar’ to ‘fossil’ or ‘or-
ganic’ to ‘mineral’ energy regimes (Jones 2014: 3; cf. also Unger 2013; Miller/Warde 
2019: 466-468). Additionally, several quantitative studies have explored changes in 
energy provision and consumption during the transition from one energy regime 
to another. Such quantitative reconstructions have been extensively carried out 
for the cases of Vienna and Paris (Kim/Barles 2012; Krausmann 2013). 

To be sure, current energy histories generally remark that such transitions 
were gradual processes that lasted for hundreds of years—years in which past, 
present and future regimes coexisted or were superimposed in hybrid ways (Kup-
per 2017a: 13-14). Shifts from wood to coal or oil did not occur as revolutionary 
turnarounds. They took place over long periods of time and were often fitful, un-
even, and frequently contradictory. Still, the focus on transitions renders invisible 
important dynamics that took place in different regions of the world at different 
times, progressing at different speeds and with different rates of adoption. In 

6 �  Research on historical energy transitions is not only carried out in historical disciplines but also 
in environmental, social and economic science: Melosi 1982; Allen 2012; Araújo 2014; Labussière/
Nadaï 2018; Melsted/Pallua 2018.
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transition research, constant factors are seldom at the centre of interest. From a 
historiographic perspective, the continuities in energy history seem less impres-
sive than the drivers of change.

In fact, however, the persistence of what is usually labelled ‘old’ and ‘outmod-
ed’ is easily overlooked and neglected in energy history: While fossil fuels are more 
immediately associated with the industrial energy transition than water, prein-
dustrial energy sources did continue to play a role in industrial energy regimes 
for a long time. This was the case in many traditional commercial regions such 
as the hilly valleys of Western Germany, where long-proven energy technologies 
such as waterwheels remained crucial to industry until the 1930s and 1940s—de-
spite the fact that water turbines and hydroelectric facilities were widely available 
(Zumbrägel 2018: 30). As was shown above, waterpower represents an interesting 
example of this kind of continuity, which was and still is particularly significant in 
certain geographical regions (Parrinello 2018). In some European coastal regions 
old tidal mills and windmills continued to function well into the 20th century 
to regulate water supply systems and effectively decentralise energy producers 
(Charlier/Menanteau 1997: 182; Hesse 2018: 9-10). 

In some cases, these continuities have to do with labour traditions. Some-
times the durability of an engine or knowledge about its functioning played a role; 
sometimes simple cost-benefit calculations tipped the balance in favor of keeping 
old energy technologies running. In other cases, it was the existing infrastruc-
tural setting or effects of the environment which were responsible for this per-
sistence. Trust in familiar energy forms and technologies could also account for 
such persistence as Ruth Sandwell (2017) has shown with regard to the electrifica-
tion of rural areas in Canada. In Western Canada many households resisted the 
promotional efforts of electricity companies and instead stuck to traditional ener-
gy sources up until World War II. Not least in times of war or crisis, ‘user-produc-
ers’ in rural areas have repeatedly found new applications for long-proven engines: 
for example when owners of small mills in times of resource scarcity revamped 
their outmoded engines and hooked them up to electric generators (Kupper/Pal-
lua 2016: 44-48; Federmann 1924: 27), or when engineers developed new ways to 
use wood or biomass to create electricity (Mittlefehldt 2018) or to power vehicles, 
as some Swedish motorists did when facing shortages of raw materials during 
World War II (Kaijser 2018).

Sometimes new technologies were simply too unreliable to be adopted or were 
not compatible with existing local structures. Studies in global infrastructure 
and energy history have made this point by analysing processes of transcultural 
transfer of technologies. In the 20th century, both urban and rural inhabitants 
of regions in Africa, Asia and Latin America developed their own decentralised 
structures of energy utilisation. Thus, they maintained a high level of resilience 
in energy provision. In Nigeria, for example, petrol and diesel generators became 
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an essential part of the energy supply for urban dwellers who lacked access to cen-
tralised electricity networks (Larkin 2015).

Albeit such decentralised energy systems are surprisingly persistent in the 
face of large-scale infrastructures of energy supply, they remain below the radar 
of historical research. One reason for this is that the interpretative frameworks 
were developed to analyse the establishment and growth of modern networks—
primarily focused on Western cities. Classical concepts like LTS or the ‘networked 
city’ are able to describe the expansion of electricity grids in the 20th century. 
Yet, when tracing energy paths beyond the beaten track of centralised systems, 
the analytical strengths of systemic frameworks are severely limited. Recent ac-
counts in the fields of global history of technology and infrastructure history have 
questioned the usefulness of these Western-centric concepts to phenomena in the 
Global South. They have asked how we can tell the stories of people and places 
that are often made invisible by LTS. Thus, historians are developing new terms 
and approaches to describe processes of technological appropriation in foreign 
cultural contexts and rural areas characterised by specific socio-economic and 
natural conditions (Hasenöhrl 2018: 12-14). Recent and future research on energy 
history will also benefit from these transcultural perspectives. They elucidate how 
‘user-producers’ in informal settlements have developed decentralised energy 
systems as alternatives to missing, failing or idle electric networks. Beyond grids, 
cities and centralised structures of the Western world, the energy history of the 
19th and 20th centuries is still to be written.
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Animals in Urban-Environmental History

Dorothee Brantz

Are there animals in the library? At first sight this might appear like a rather 
preposterous question; after all the library is probably one of the most human 
mind-centred places. Here, even human bodies are reduced to vehicles for the 
transmission of ideas, so how could this be a place for animals (apart from the 
proverbial bookworm)? Actually, libraries are full of animals. Just because no one 
has ever bothered to count the spiders, bugs, and perhaps even mice etc. that in-
habit libraries, this does not mean that they are not there. But more to the point, 
libraries are full of books that deal with animals. In almost any field of enquiry, be 
it literature, medicine, art, geography, biology, history, medicine, or philosophy, 
animals play an important role in the (con-)textualisation of ideas about life. In-
deed, libraries are becoming places where a growing number of scholars are min-
ing a wide variety of sources in order to think and write about animals.

Libraries point to the multiplicity of human-animal engagements on a number 
of levels ranging from the physical to the representational. They attest to how an-
imals are represented in textual sources, how they are narrated by scholars, and 
of course how actual animals share this space. What is true for the library also 
applies to other areas of urban life, e.g., the street, the restaurant, the university. 
The interactions of humans and animals have added to the historical wealth of the 
urban fabric. In what follows, I will pursue a ‘what was—what is—what could be’ 
approach to sketch how animals were slowly but surely integrated into historical—
and particularly urban-environmental—scholarship over the past four decades.

Animals in Urban-Environmental History

Animals have always been part of urban history. Since the ancient period, the 
construction of cities, the mobility of urban societies, as well as the provision of 
human populations with food, clothing and other goods heavily depended on an-
imals, their labour power and material products. Cities were (and still are) filled 
with animals and their representations. Until well into the 20th century, horses 
served as the main means of transport. Donkeys, dogs, camels, elephants and 
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many others also served that purpose. The physical shape of cities was deeply de-
pendent on these animals and their ability to transport heavy materials for the 
construction of cities or the removal of trash. Pets, circus and zoo animals of all 
kinds were purposefully brought to cities to accompany and entertain people. Mil-
lions of specimen were hunted all over the world to fill the exhibition halls and 
research laboratories areas of curiosity cabinets, natural history museums, and 
universities. Livestock was herded to cities to feed people, cows to give their milk. 
Countless free roaming animals, including birds, fish, rabbits, monkeys, rats etc. 
have inhabited cities alongside human populations. Not to forget the millions of 
insects, bugs and other small creatures that thrived particularly in cities. Their 
presence added to the biological diversity of cities, but also to environmental pol-
lution (e.g., stench, water pollution, excrement) or even to the spread of conta-
gious diseases. Together, these animals contributed to each city’s distinct urban 
ecosystem, to the sights, sounds, and smells of the city in its distinct seasonal 
variations.

This centuries-long engagement left countless primary source materials about 
urban animals ranging from political treatises and medical reports to technical 
manuals; from artistic representations to handbooks on urban hygiene to private 
accounts, photographs, films, and statistical assessments. Despite this wealth 
of sources, urban historians were not particularly interested in how animals af-
fected the development of cities because cities were commonly regarded as ‘man-
made’ spaces created solely through human intentions and for human purposes. 
In the beginning, even environmental historians followed this line of argument by 
refusing to view cities as legitimate areas for environmental investigations (Wor-
ster 1988; Meisner Rosen/Tarr 1994; Hays 1993; Hays 1998). Despite this initial re-
luctance, urban-environmental history has become an established subfield of en-
vironmental history, not the least because it highlighted some of the unintended 
consequences of urbanisation such as the massive production of waste and water 
pollution as well as factors beyond human control (Tarr 1996; Melosi 2000; Platt 
2004; Luckin/Massard-Guilbaud/Schott 2005; Schott/Toyka-Seid 2008; Schott 
2014). In many of these accounts, animals are mentioned, but the interest in ur-
ban animals actually grew out of another field of study, namely cultural history.

Cultural historians always showed a great interest in the representation of the 
hitherto underrepresented, i.e., women, minorities, and eventually animals. The 
study of the historical relations between humans and animals started with pet 
culture and much of the history of pets was, not surprisingly, an urban story. The 
pioneering historians in this field examined how dogs, parrots, monkeys, cats etc. 
captured the boudoirs and private homes of (bourgeois) urbanites in London, Par-
is and other large metropoles (Ritvo 1989; Kete 1994; Robbins 2002; Mason 2005). 
Indeed, they often described the emergence of pet cultures in distinct reference 
to bourgeois attempts at social distinction. Other cultural institutions like zoos 
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have also been discussed in relation to the emergence of bourgeois urban culture 
(Klös/Frädrich/Klös 1994; Akerberg 2001; Dietrich/von Engelhardt/Rieke-Müller 
2001; Baratay 2002; Rothfels 2002; Hanson 2004; Ash 2008; Miller 2013). Apart 
from specific architectural manifestations, these histories have also heightened 
our understanding of the troubled presence of the exotic and colonial in urban 
centres. Generally, the urban dimension has been pronounced in all kinds of his-
tories regarding human-animal relations even if these publications did not explic-
itly address the urban context (Rothfels 2002; Brantz/Mauch 2010; Krüger/Stein-
brecher/Wischermann 2014; Spannring 2015). One could argue that the ‘animal 
turn’ has, to some extent, coincided with an ‘urban turn’ (Ritvo 2004; Ritvo 2007; 
Brantz 2008; Wischermann 2009).

The question of class provided another key theme in the first urban-environ-
mental histories of human-animal relations. For instance, Clay McShane’s and 
Joel Tarr’s (2007) study of urban horses examined the impact of social class on 
the engagement with and treatment of horses in 19th century Boston. The under-
standing of animals as part of the provisioning of cities, the emergence of partic-
ular hygiene regimes, urban entertainment, and everyday life has brought forth 
a broad array of studies in recent years, for instance on slaughterhouses (Brantz 
2003; Lee 2008; Pacyga 2015; Nieradzik 2017). Specific animals, most notably dogs 
(McKenzei 2008; Wang 2012; Pearson 2017), but also rats (Sullivan 2004) have re-
ceived scholarly attention to show how urban societies integrated those animals 
that were desired, while it excluded those deemed threatening. In general, the 
history of human-animal relations has enhanced our critical understanding of 
urban regimes of inclusion and exclusion, both with regard to historical urban 
practices across the centuries and also with regard to theory and method-oriented 
historiographical debates.

Current Outlooks

In current research, environmental and cultural perspectives increasingly con-
verge due to the spectrum of sources used, but also because of the conceptual 
frameworks that are employed. Recent edited volumes about animals in urban 
history attest to this spectrum of perspectives (Atkins 2012; Dean/Ingram/Sethna 
2017; Hauck et al. 2017). Moreover, the last years saw the emergence of a grow-
ing number of animal histories of particular cities, for instance about London 
(Velten 2013), New York (McNeur 2015), or Seattle (Brown 2016). In general, one 
could argue that animals are finding their way into mainstream history because 
an increasing number of urban histories mention animals as part of the historical 
urban-environmental and socio-cultural landscape. 
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Conceptually, the question of agency plays a particularly central role in this 
regard (Hribal 2007; Pearson 2015; Pearson 2017; Wirth et al. 2016). In a posthu-
manist move, scholars are questioning the human-centred conception of agency 
to call for a more inclusive understanding of who shapes (urban) environmen-
tal and social developments. The argument is transformative in that it seeks to 
broaden the spectrum of actors and hence the understanding of social inclusion. 
Geographers were among the first to insist that animals cannot simply be viewed 
in light of (human) representations, but that they should be regarded as indepen-
dent, practice-oriented (urban) actors (Philo/Wilbert 2007). The question of urban 
agency might point towards new directions in thinking about the environmental 
integration of cities more generally (de Munck et al. 2019). With regard to animals, 
the concept of agency opens up new methodological approaches but also ethical 
concerns (Brantz 2017).

Another innovative direction in thinking about the relation between animals 
and human society is the concept of liminality or ‘limianimality’ as proposed by 
Clemens Wischermann and others (Wischermann 2017; Wischermann/Stein-
brecher/Howell 2018). Focusing on the ‘betwixt and between’ spaces and times, 
this perspective calls into question the traditional boundaries between humans 
and animals to further expose the constructed nature of pre-modern and mod-
ern binaries from multiple animate perspectives like stray dogs, bats, backyard 
birds to name but a few. The edited collection Animal History in the Modern City 
(Wischermann/Steinbrecher/Howell 2018) brings together hitherto separate 
animate universes to question underlying taxonomies, such as domesticated 
and wild, city and countryside, or inside and outside. The contributions to this 
multi-perspective volume transgress chronological boundaries, bringing together 
the early modern and modern periods. They also transcend geographical bound-
aries reaching from Europe across the Atlantic to the Americas, and across the 
Mediterranean to Africa, thus offering a thought-provoking perspective on how 
such innovative scholarship can work. 

Apart from new conceptual approaches, the field has also witnessed the evo-
lution of particular sub-genres. A good example of this is the history of zoolog-
ical gardens. Whereas earlier histories tended to focus on the actual institution 
of zoos and their internal developments, recent histories read zoos in the context 
of larger urban developments (Wessely 2008; Bruce 2017; Roscher 2018). Another 
sub-genre where existing narratives are taken up and pushed in new directions is 
the study of urban wildlife. The study of urban wildlife has been a topic for pop-
ular accounts for quite some time, but in recent years it is gaining scholarly at-
tention in light of heightened concerns about biodiversity. Cities are increasingly 
recognised as a space where non-domesticated animals play an important role in 
everyday life. Scholarly as well popular publications discuss the presence of wild 
animals in urban settlements and the consequences for humans and urban ecol-
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ogies (Ineichen 1997; Biehler 2011; Biehler 2013; Benson 2013; Kegel 2013; Van Horn 
2015; Lotzkat 2016).

Some Future Possibilities

Having looked at the developments of human-animal studies in urban-environ-
mental history since the emergence of the field in the 1990s, one might wonder 
what some possible directions for the future of this field might be. In what follows, 
I would like to point to some possibilities, particularly as they present themselves 
in relation to questions of scope and scale. Firstly, there is a need to broaden our 
geographical scope: thus far, most histories have focused on Europe and North 
America, even more specifically on the major cities of these two continents. Thus, 
there is a need to move to other continents as well as down the scale towards small-
er cities in Europe and North America. There is a growing number of scholars 
studying Australia (Franklin 2006; Gaynor 2004; Gaynor 2007), different regions 
in the Middle East (Mikhai 2014) and Africa (Swart 2010; Krüger 2014; Speitkamp/
Zehnle 2014; Gißibl 2016). However, there are still few specifically urban-environ-
mental accounts of human-animal relations for these and other regions of the 
world. Expanding our geographic scope will broaden our understanding of the 
local specificities and also of the distinctions in the physical presence, cultural in-
terpretations, and ecological consequences of animals in urban areas. This would 
enable us to build a more global perspective on urban human-animal relations.

Secondly, another potentiality lies in the shift of the temporal scope. We need 
to move beyond the modern period and explore deeper into the past. The pio-
neering work of Erica Fudge (2006; 2013; 2018) has opened many venues into the 
study of human-animal relations in the early modern period, thus far primarily in 
Britain (cf. Crane 2012; Tague 2015). Even more to the point, Aline Steinbrecher’s 
(2009) research documents the significance of animals for early modern urban de-
velopment (cf. Turnbull 2010). At the same time, we still have few studies that in-
vestigate the medieval and ancient periods, when animals played a crucial role in 
the construction and provision of cities as well as for the entertainment of urban-
ites. In general, a more epoch-transgressing perspective might be fruitful. Apart 
from such long historical timespans, other environmentally driven temporalities, 
like the seasons or night and day, promise new insights into the interactions of 
humans and non-humans in urban spaces. (Urban) environments are shaped by 
seasonal differences that enforce an alternative— circular—temporality that 
overlays linear historical development. It seems to be obvious that cities provide 
different environments in the summer and in winter, but empirical research on 
this issue still remains scarce. Similarly, the long geological timespans currently 
discussed in regard to the concept of the ‘antrhopocene’ refer to a temporal di-
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mension that reaches far beyond the usual historical epochs historians work with 
(Chakrabarty 2018). Thinking about temporal scales in an environmental context, 
we need to consider a broader range of natural temporalities. 

Lastly, few studies investigate the different patterns of movement and be-
haviour among urban animals—the swarms, the hives and herds, the migratory 
paths in and through cities as well as the conf licts among different kinds of ani-
mals in the city. So far, this has been the domain of animal ecologists, but histori-
ans have recently entered into dialogue with ecologists. On the level of urban re-
search, this might have the potential of looking more closely at animal behaviour 
and exploring the creation of distinct urban places for animals—anything from 
architectural measures to ward off birds to the rise of urban bird sanctuaries, dog 
parks, pet groomers and insect hotels. Urban-environmental scholars have con-
tributed a great deal to a broader vision of the urban landscape, but we still have 
a way to go to promote a more relational understanding of urban co-habitation 
and a truly multispecies society (Haraway 2003; Wolf 2009). The question remains, 
and it is not just a scholarly one, how we create a more inclusive urban environ-
ment where animals are regarded as integral rather than as marginal and where 
they are considered for their own sake and not just in relation to human intention-
ality. Thinking of cities as ecosystems means recognising the urban as a multispe-
cies society—as a zoöpolis (Wolch/Emel 1998). In the age of climate change this 
appears paramount in order to protect or even promote local urban biodiversity 
(Gandy 2018), but also to enhance our awareness of the global consequences of ur-
ban living. 
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Mobilities, Migration and Demography

Martin Knoll and Reinhold Reith

In his programmatic monograph advocating a new mobility paradigm in social 
sciences, sociologist John Urry (2007: 3) choses the example of 360.000 passengers, 
who are statistically f lying on board of an aircraft in the air space above the ter-
ritory of the USA at any given time 24/7. By this, he wants to illustrate the new di-
mension of mobility today’s societies have reached on a global scale. With a grain 
of salt one could argue that the population of a medium sized city is in the sky 
above the USA at any moment, practicing a high impact type of mobility which 
predominantly connects urban centers, which requires an elaborate system of 
mobile and immobile infrastructures and which is a powerful agent in globalizing 
societies and economies as well as in ‘urbanizing nature’ (Soens et al. 2019). Re-
lated discussions, such as the one on the Great Acceleration or the Anthropocene 
(McNeill/Engelke 2014) address some of the topics bridging the areas of research 
between urban and environmental history. This scholarly interest in a fundamen-
tal change in the social ecology of 19th and 20th century industrialised societies, 
can thus not only be linked to interdisciplinary mobilities studies but also to dis-
cussions within historical demography and migration history on positions such 
as Wilbur Zelinsky’s (1971) hypothesis of a mobility transition, which assumes 
that there “are definite, patterned regularities in the growth of personal mobil-
ity through space-time during recent history, and these regularities comprise an 
essential component of the modernization process.” (ibid: 221-222). Zelinsky’s hy-
pothesis has been widely discussed and criticised for drawing a too static picture 
of societies before 1800 (Lucassen/Lucassen 2009). And our chapter argues for a 
long term perspective as well to avoid shortcomings.

Where all scholarly debates on Great Acceleration, Anthropocene, and Mobil-
ity Transition merge, is the diagnosis that indeed there is “something new under 
the sun” (McNeill 2000) in the way 19th and 20th century industrialized and ur-
banised societies organise their economies, their mobilities, their social ecologies 
and not least, their cities.

However, to understand, what in fact is ‘new under the sun’, it is necessary 
to carefully trace back the long term developments in premodern centuries, and 
to take stock of the findings of different disciplines such as historical geography, 
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historical demography, migration history, mobilities studies, urban and environ-
mental history. Trying to do this within the framework of a volume aiming at a 
concise overview over concepts of urban-environmental history is a kind of en-
deavour, as this is linking debates which in many cases have not been linked until 
now. But this endeavour may also point to a desideratum: Research should better 
integrate the fields of mobilities and migration into the research of urban-envi-
ronmental history. 

The tight links between the topics of migration and urbanisation might be 
hardly surprising, as already long before 1800—and increasingly thereafter—mi-
gration to cities took a considerable share of the totality of all migration processes 
(Lucassen/Lucassen 2009: 352, 359-362). However, two other aspects of obviously 
multifaceted interconnections are still largely disconnected in academic research: 
the histories of environment and migration. Marco Armiero and Richard Tucker 
(2017) have tried to fill this gap. According to them, apart from some exceptions, 
environmental historians “have not been significantly active in studying the his-
tory of mass migrations, nor have the historians of migration ever been interested 
in the environment.” (ibid: 5) Armiero and Tucker have no doubt that this bias is 
all but reasonable, as migrants “are themselves nature on the move.” (ibid: 9) And 
they point to the fact that the environmental history of migration—contradict-
ing Turnerian style historiography with its extra urban focus on ‘frontiers’ and 
‘wilderness’ (see the introductory chapter of this volume)—is mainly dealing with 
urban phenomena: “The frontier was not only somewhere west of the Mississippi 
in America or wherever ‘wild nature met civilization.’ There was also an urban 
frontier where immigrants were pushed to live.” (ibid: 8). But investigating cities 
on the move entails much more than studying migrations and mobilities of indi-
viduals and groups, it also has to do with infrastructures and a reassessment of 
city-hinterland-relations.

Migration, Urban Demography and Urbanisation: 
Advocating the Long Term Perspective

Older and more recent research positions agree regarding the demographic find-
ings on the development of the city in the Late Middle Ages and the Early Modern 
Period and assume that the cities could not reproduce themselves well into the 
19th century. Massimo Livi Bacci has named ‘unsafe living conditions’ and Arthur 
Imhof ‘unsafe lifetime’ as the causes of the high mortality rate, with two-thirds 
to three-quarters of deaths caused by infectious diseases (Bacci 1999; Imhof 1988). 
Last but not least, the plague caused massive population losses (Pfister 2007; Reith 
2011). Medium and large cities had high mortality rates. The pattern was charac-
terised by high death and low birth rates and a generally advanced age of marriage. 
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Population losses due to diseases and outbreaks of epidemics affected cities more 
than rural areas (Imhof 1975: 226). Urban populations were regularly decimated 
by diseases during the middle ages and the early modern period well into the 19th 
century (Knittler 2000: 47). Historians give the structural density of the urban 
population and the associated hygienic conditions as the main reasons for the 
high mortality rates. It were the liberal bourgeois historians of the 19th and 20th 
centuries, who coined a negative image of the early modern city (Knittler 2000: 11). 
This old school of research drew a somewhat distorted picture of the early modern 
city as site staring at dirt. However, this image was fundamentally criticised by 
Ulf Dirlmeier among others (1981a/b), and later on by Annette Kinzelbach (1995). 
While the narrative of the dirty premodern city is still present in many recent 
publications, its shortcomings are obvious. The plague, to name but one example, 
disappeared in the 17th/18th century, when population growth in the 18th century 
made urban coexistence increasingly dense.

The consequence of the demographic findings are: growth and regeneration 
of the cities were only possible through immigration, though even demographers 
like Artur E. Imhof believed that our early modern ancestors had seldom left the 
boundaries of their villages (Imhof 1981: 35-36). In 1983, Steve Hochstadt pointed 
to the persistence of the image of an immobile pre-industrial society: “Premod-
ern Germans are still described as immobile in most general demographic studies. 
Even city populations are considered exceptionally stable […] Only with industri-
alization did German society become mobile.” (Hochstadt 1983: 197-198). In 1988, 
Gerhard Jaritz and Albert Müller criticised that socio-historical representations 
inspired by the theory of modernisation had repeatedly described the develop-
ment of pre-modern into modern society as a radical increase in mobility—on the 
backdrop of a “spatially stable, immobile pre-modern society” (Jaritz/Müller 1988: 
12). It was only in the 1990s, that the perspective of migration as a “normal and 
structural element of human societies throughout history” (Lucassen/Lucassen 
1997: 9) became internationally accepted on the basis of more recent research (Lu-
cassen 1987; Page Moch 1992; Canny 1994; Hoerder 2000). 

The Encyclopedia of European Migration and Minorities sums up the new state of 
research in terms of terminologies and concepts to the effect that the tradition-
al approach to the complex phenomena of migration, which is oriented towards 
state borders and state measures, is more and more succeeded by action-theoret-
ical or process-oriented approaches (Bade et al. 2012; Hoerder/Lucassen/Lucassen 
2012: xxv).

There is consensus that even in the centuries after the great migratory move-
ments of the Middle Ages, numerous groups and individuals were on the move in 
late medieval and early modern Europe: Merchants, pilgrims, craftsmen, artists, 
scholars, students, clerics, mercenaries, Jews, beggars and other marginalised 
people (Jaritz/Müller 1988; Gilomen et al. 2000). Social historical research has be-
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come increasingly interested in migration with a focus on immigration into the 
city. Initially, the focus was on groups that were forced to migrate due to religious 
persecution, such as the French Huguenots, the Flemish Protestants, or even the 
Salzburg emigrants, although the founding of ‘exulterous cities’ also occurred 
from time to time (Scoville 1960). Heinz Schilling sees denominational migration 
as a specific type of migration, as a large “trans-European migration” (Schilling 
1992: 68).

Despite all the difficulties, the analysis of the citizens’ books reveals a high lev-
el of immigration into the cities and the contours of citizen migration (Schwinges 
2000: 25). Data for 24 municipalities, both large cities such as Berlin, Frankfurt, 
Cologne and also other cities of the 17th and 18th centuries, show that the ‘typical’ 
citizenry consisted almost equally of immigrants and natives. The highest pro-
portion of foreigners and immigrants among the new citizens was recorded in 
Prague in the period between 1618-53 with 87 per cent (Hochstadt 1983: 199). The 
admission of women as citizens was most widespread in the south of the Reich 
(Studer 2000: 40). However, the ‘citizens’ usually represented a minority of the 
urban population in the early modern period. Hochstadt estimates the propor-
tion of citizens at 10 to 15 per cent; however, with their families they accounted 
for 40 to 60 per cent of the population. The proportion of second-class citizens 
(with families) who had acquired the ‘small citizenship’ as residents or incolates is 
estimated at 20 to 40 per cent of the urban population. The group of non-citizens 
was apparently more mobile, and the proportion of immigrants was higher among 
this group: in 1675, 74 per cent of the ‘Beisassen’ (inhabitants without citizenship) 
in Würzburg were immigrants, while the figure for citizens was only 57 per cent. 
In 1700, two thirds of the inhabitants of Frankfurt am Main came from outside the 
city, but only half of the citizens had immigrated (Hochstadt 198: 203). The quan-
titative relationship of the group of citizens to the group of ‘second-class’ citizens 
was certainly a result of the given community’s ‘foreign policy’. In Upper Germany 
the acquisition of citizenship was apparently more difficult than in Lower Germa-
ny. Individual cities—such as Hamburg—, for example, pursued a relatively open, 
pro-alien policy (Schaser 1995: 149).

Hochstadt has advocated the thesis that, “mobility reached extraordinary 
proportions” at the bottom of the social ladder. Thus, he focused on the group of 
servants of both sexes, whose share of the urban population he estimated at 10 to 
15 per cent, as well as the group of apprentices and journeymen, whose share he es-
timated at 5 per cent (Hochstadt 1983: 202f). Hochstadt estimates can be regarded 
as minimum values (cf. Ehmer/Reith 2002).

In spite of the shift in the weighting between urban and rural areas in the early 
modern period, education and employment were still concentrated in the cities, 
although the weighting between cities and their hinterland had shifted (Schilling 
1993; Knittler 2000). Large as well as small cities depended on the inf lux of ser-

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Mobilities, Migration and Demography 207

vants, and the surrounding regions played an important role as a reservoir of labor 
(Eder 1990: 216; Dürr 1995/2001; Wagener 1996: 120-27).

The migration of craftsmen and specialists and in particular the journeyman 
migration has been documented since the 14th century and has thus met with 
great scholarly interest. Already Georg Schanz, who had evaluated the oaths of 
the journeymen in Konstanz at Lake Constance for the period from 1489 to 1579, 
noticed “a colorful confusion” regarding the origin (Schanz 1877: 335) of the men. 
He concluded that direction and extension of journeyman migration from and 
to Constance were different according to trades and extended after 1540 “to all 
cardinal points over the whole German Empire”. The extent of immigration and 
emigration was an indicator of the economic importance of a city (ibid: 343).

Tramping provided the impetus for the development of journeymen associa-
tions—originally after the great plague—and Epstein remarked, “although poor 
documentation and historiographical prejudice has cast journeymen mobility 
into the shadows, markets in itinerant skilled labour were a fundamental feature 
of pre-modern European crafts” (Epstein 2004: 251). Tramping, however, was a 
specifically Central European phenomenon, and a Europe-wide comparison must 
take into account other forms of migration: In the Alps, the Pyrenees, or even 
in northwestern Germany, there were networks of circular and chain migration 
from certain rural communities etc. that specialised in a specific commercial ac-
tivity and supplied urban markets and their hinterland. When a certain level of ur-
ban concentration had been reached, as in early modern mega-cities like London 
or Paris, labour markets developed without formal arrangements (for the domi-
nance of the capitals after 1500, cf. Schott 2014: 157-192).

In the 18th century, an inter-regional tramping system developed even in re-
gions with a high level of urbanisation and economic integration—as in northern 
Italy and the Netherlands, and there was no migration comparable to tramping in 
these areas. In Central Europe, journeyman organisations were established in the 
Middle Ages to overcome the asymmetries of the market in connection with the 
numerous small and medium-sized towns. Where political fragmentation was 
great, they developed strongly, and the guilds as well as the authorities had little 
control over them (Epstein 2004). One consequence of immigration was that pre-
dominantly foreign workers were employed in the cities—and that the cities and 
the urban economy were also dependent on immigration. This enabled the jour-
neymen to leave the city in case of conf lict. For Western and Central Europe, Prak 
et al. (2018) have pointed out that family members were, with some exceptions, a 
minority among guild members and apprentices.

The duration of the temporary immigration of servants and journeymen was 
very different: some moved on after a short stay, others settled down after having 
lived in the town for several years. Most students also immigrated on a tempo-
rary basis: University cities, as educational institutions, had a strong attraction 
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for students coming from regions beyond the city and its hinterland (Hahn 2012: 
87-88), with small and medium-sized cities in particular being regarded as classic 
university cities. In many cases, the matriculation registers provide information 
about the origin of the students (Matschinegg 2014). It was precisely the eventual 
closure of a university that revealed its significance for the city. This applied par-
ticularly to the economic potential, as well as the cultural significance and educa-
tional opportunities offered by these institutions (Leiser 1979; Höroldt 1979; Reith 
2012). However, the divide between the history of education and universities on 
the one hand and the history of migration on the other still has to be closed.

Although the miners’ settlements were sometimes close to the deposits or the 
mining operations, the mining towns were a special type of town (Kauf hold/Rein-
inghaus 2004). These were settlements or markets without formal privileges but 
they were the core of the mining region. Early modern metal ore mining shows a 
certain proximity to the city. Already in the high Middle Ages, mining towns such 
as Goslar, Freiberg, Iglau and Kuttenberg emerged. Numerous mining towns de-
veloped in the course of the so-called Great Mining boom in the transition from 
the Late Middle Ages to the Early Modern Period. In the Erzgebirge, Schneeberg 
was initially a haphazard settlement, while Annaberg and Marienberg, with their 
checkerboard topography, were planed and built under the control of territorial 
rulers (Kratzsch 1972). Mining had a high labour demand and the f luctuation was 
high depending on the yield or the drying up of the deposits, especially as the 
miners enjoyed freedom of movement. Schwaz in Tyrol, with its 20.000 inhabi-
tants, was the second largest city in the Habsburg Empire in the 16th century. Only 
Vienna was larger than this mining centre. (Ebner 1989). The Schwazer Bergbuch 
(1556) ref lects the inf lux from various regions. The miners were “ain gesamblt vol-
ck” (“a mixed bunch”) (Stöger 2006, 172-173). Some mining towns fell into disre-
pair and as a result, miners turned to other occupations and new centres—such as 
Kongsberg in Norway—and Russia also recruited workers in the 17th/18th century. 
The settlements in the Banat in the 18th century were sometimes founded due to 
forced migration, as well as in Salzburg in 1525, then 1686/91, and finally in 1732 by 
the expulsion of the Protestant miners of Dürrnberg (Stöger 2006).

In hard coal mining, the formation of districts was more pronounced, but it 
was not necessarily urban. For example, it was not until the 1850s that the boom 
phase began in the German Ruhr area, where the coal and steel industry remained 
dominant until the 1960s. On the one hand there was an urban sprawl in the land-
scape, on the other an unprecedented speed of growth of the cities, which made 
any urban planning seem outdated the day after it had been decided (Tenfelde 
2004: 125). However, the Ruhr area only grew concentrically around a few cities 
at the beginning, and since 1850 it has developed polycentrically, with the period 
between 1880 and 1930 being regarded as the city formation phase.
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The infrastructure in particular had to be provided for the rapidly growing 
mining cities that had been built according to plan: These initially included fortifi-
cations such as the town wall and town towers, the town hall, the granary, church 
buildings (altars), schools, a slaughterhouse, the hospital, bathhouses and baths, 
pharmacy and cemetery. At first, for example, the mining towns in the Erzge-
birge were composed of wooden buildings, which were soon replaced by massive 
stone buildings, whereby most of the private houses were also supplied with piped 
drinking water (Kratzsch 1972: 46). Artificial moats and canals were built to sup-
ply wood. In Annaberg and Marienberg there were even small bathing facilities 
in many private houses. Urban construction and building supervision played a 
central role (Fouquet 1999 in general). Most of the building regulations were ap-
parently based on experiences with conf lagrations and plague epidemics; this is 
indicated, for example, by the fire regulations in the mountain towns of the Erzge-
birge mountains—such as Marienberg (1536).

One will be able to analyse these developments in the framework of the com-
prehensive paradigm urbanisation, which increasingly replaces the older concept 
of urbanisation as a sub-process of a modernisation that began in the 18th century 
and was oriented towards the Anglo-Saxon perspective of a “history of the way 
Europe was urbanized” (Knittler 2000: 51-72). Fouquet (1999) therefore evaluates 
the public building activity as push factor and part of the inner urbanisation pro-
cess noticeable in the second half of the 15th century, which accelerated from the 
beginning of the 16th century until the end of the 17th century. Cities like Augs-
burg experienced a real “urbanistic metamorphosis” at the beginning of the 17th 
century (Roeck 1985).

The classic master narrative or verdict that it was not until the 19th century 
that the central areas of water supply and sanitation were able to catch up with the 
services of antiquity has meanwhile become obsolete (Reith 2011: 124).

Mobilising Urban-Environmental History

There is an ambivalence inherent to the metaphor of social or urban metabolism 
(cf. Barles in this volume). The conception of f lows and streams of matter and en-
ergy blurs the fact that these materials and humans, which constitute urban life 
do not simply ‘f low’. There are actors, practices, infrastructures, but also econom-
ic constellations, legal systems and policies, which ensure transport, travel, supply 
and discharge. And along with mobilised materials, microbes, and bodies, there 
are perceptions, and images on the move, all of them shaping and being shaped by 
urban environments. The more complex this constellation is, the more it creates 
an urban technosphere (Otter in this volume). Colin G. Pooley (2017) has argued 

“that the sub-disciplines of transport history, migration history and mobilities 
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studies too rarely interact directly with each other, and that there is much to be 
gained from the integration and cross-fertilisation of different approaches.” (ibid: 
251). We would like to second Pooley’s claim, but also to widen it: There is the need 
to establish stronger links between urban-environmental history, historical stud-
ies of transport, mobility and migration, and particularly the recently f lourishing 
interdisciplinary mobilities studies in social sciences. We use the term ‘mobilities’ 
intentionally as a plural form. While the established historiography of migration 
uses the terms ‘mobility’ and ‘migration’ more or less synonymously (Lucassen/
Lucassen 2008), recent mobilities research applies a broader concept of mobility, 
encompassing all forms of movements of people, goods, and information, migra-
tion being one aspect amongst others.

Concerning urban environment and migration, Marco Armiero and Richard 
Tucker (2017) underline the importance of the urban dimension for the environ-
mental history of migrations. To add just one example, by taking seriously the 
potential of this perspective, urban-environmental history becomes aware of the 
multiple interconnections between the shape of urban topographies and social 
and ethnical segregation. “What were the Italian backyards, full of vegetables, rab-
bits and chickens,” Armiero and Tucker (2017: 9) ask, 

if not a dif ferent appreciation of land and natural resources and a porous space 
blending work, living, and leisure times? The constructivist style can contribute to 
urban-environmental history, rethinking ecologically the ethnic enclaves, explor-
ing how immigrants understood and activated urban commons, including gar-
bage, that is, a space traditionally occupied by immigrant workers.

From this appreciation of questions of urban social ecology it is only a small step 
to the integration of questions of health and environmental (in)equalities into the 
investigation (Armiero/Tucker 2017: 10; Massard-Guilbaud/Rodgers 2011), the lat-
ter for example materializing in segregation processes within the cities and also in 
their ever more f luid hinterlands (cf. Platt 2005; Frioux 2009). 

But what about the links between urban-environmental history and the highly 
dynamic field of social science based mobilities studies? What are the conceptu-
al and analytical intersections? What impulses can mobilities studies give to ur-
ban-environmental history? A recent review essay by Peter Merriman and Lynne 
Pearce (2017) on Mobility and the humanities, which does not deal with nature-soci-
ety-relations at any point, raises doubts that they can do this. These doubts, how-
ever, are not justified. Büscher, Sheller, and Tyfield (2016) point at what they call 

“mobility intersections”, which “lead to a radical rethinking of how to study emer-
gent social processes, including multiple mobile-cum-immobile socio-technical 
and socio-natural phenomena” (ibid: 490). They are convinced that mobilities re-
search calls for intersectionality of different approaches or even a comprehensive 
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postdisciplinary approach due to the complexity of the topic (ibid: 487). Given the 
broad interdisciplinarity, which has been characterising environmental history 
from its beginning, this can be read as an invitation for joint efforts in postdisci-
plinary scholarship.

Second, Büscher, Sheller, and Tyfield advocate special attention for “the gen-
dered, racialized, and differentially embodied (im)mobilities of inequality; or the 
making of ‘good mobilities’ and ‘good cities’; or the uneven mobilities of disaster 
vulnerability and climate adaptation” (ibid: 487). Albeit not explicitly developed 
in their agenda, these topics invite a historical long term perspective without ex-
ception. Büscher, Sheller, and Tyfield further contextualise mobility as an aspect 
of social ecology, dealing with categories like sustainability and referring to the 
Anthropocene debate (ibid: 488).

Finally, and once more implicitly delimiting common ground between the 
perspectives of mobilities studies and environmental history, they highlight the 
relevance of a materiality centred approach:

The nuanced sensitivity to materials, spaces, and sensations developed within ar-
chitecture and design resonates with research into situational mobilities and the 
mobilities design involved in their unfolding. It makes it possible to take departure 
in concrete and specific mobile situations and how materialities shape interac-
tions at multiple scales, including large-scale environmental impacts; such as the 
‘politics of pavements’ which explore how their impermeabilty to rain shapes how 
pavements interact with the dynamics of extreme weather. (ibid: 490)

While approaches driven by new materialism have already been established in 
urban-environmental history (cf. Otter 2010), mobilities’ research interest for the 
tensions between mobility and immobility may guide new insights if more sys-
tematically applied in historiography. Every infrastructure established to enable 
mobility, is at the same time creating immobility. Roads, railtracks, but also wires 
and tubes mobilizing people, materials, energy, and information, are erected at 
the price of fixing material and capital at a certain place and limiting the mobility 
of dwellers resident near buildings erected for this purpose. The limited f lexibili-
ties of such systems play a critical role in this context, not yet sufficiently analysed 
by urban-environmental history. To give one example: tourism, maybe the type of 
mobility of highest global impact today, seasonally leads to drastically f luctuating 
human populations. Local infrastructure systems for provision, discharge and 
housing have to be capable of accommodating the peaks while being expensive to 
maintain all year round. From the point of view of urban-environmental history 
this can be traced back well into 19th century, when Belle Époque tourism with its 
luxury hotelry created a first elitist blueprint for mass tourism (cf. Humair 2011, 
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for the example of Lake Geneva and the making of a tourism industry within a 
highly urbanised region).

Further, social science based mobilities studies are right to highlight the ques-
tion of (dis-)connection. Ever expanding networks enabling intensified connectiv-
ity necessarily create ‘small worlds’ of those disconnected (Sheller/Urry 2006: 216), 
a question of obvious relevance for the discussions on environmental justice and 
centre-periphery-problems.

To summarise the potential of mobilities studies approaches for urban-envi-
ronmental history, the most important benefit is that this body of theories tries to 
overcome the shortcomings of older static or sedentarist perspectives and under-
lines the necessity of approaches which adequately take phenomena of mobility, 
f luidity, and hybridity into consideration, while at the same time not falling into 
the contrary, namely nomadic theory’s celebration of the opposite of sedentarism: 
nomadism and deterritorialisation (ibid: 210). Sheller and Urry give an example 
for the shortcomings of earlier, more static theories:

Yet sociology’s view of urban life failed to consider the overwhelming impact of the 
automobile transforming the time-space ‘scapes’ of the modern urban/suburban 
dweller. Industrial sociology, consumption studies, transportation studies, and 
urban analyses have been largely static […] failing to consider how the car recon-
figures urban life, with novel ways of dwelling, travelling, and socialising in, and 
through an automobilized time-space […] (ibid:. 209).

The automobile, probably 20th century’s most momentous technical product 
with respect to society and nature (McNeill 2000), also stands in the focus of ur-
ban-environmental history for good reasons. While earlier means of transporta-
tion already intensively interacted with the development of urban environments 
(Mende 2006), the automobile in fact exposed an unprecedented transformative 
power. Even if not all the radical planning concepts to create automobile cities 
were realised (cf. Flonneau 2006 for Paris), the automobile conquered urban 
space, outplaced other types of mobility, caused pollution, noise, and nuisances 
and—probably most importantly—was the most important driver in the making 
of suburbia. Once again: the move of dwellers to the green fringes of cities was by 
no means new, as the better off in late 19th century metropolises had already ben-
efited from the growing commuting distances bridged by horse tram, tramways, 
and suburban trains. But what happened in the making of “car country” United 
States (Wells 2012) from the interwar years on and in Europe after World War 
II, was of a completely new dimension, leading to the situation that for example 
in Switzerland around the millennium there were 114 square meters of space per 
capita dedicated to road traffic, while only a third of that space was dedicated 
to housing (Winiwarter/Knoll 2007: 238). Avenues, streets, roads, and carparks 
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began to cover growing shares of landscape in and outside the cities. Local eco-
systems and land use systems turned into residential housing. Similar processes 
affected the development of decentralised industrial zones. Analysing the related 
problems, Swiss historian Christian Pfister described a “mobility spiral” (1995: 92): 
The omnipresence of motorised traffic and concomitant environmental problems 
caused a ‘shortening reaction’ of those suffering from traffic. Escaping into sup-
posedly ‘natural’ leisure regions these travellers triggered the development as well 
as the pollution of these regions. The example of motor traffic and the making 
of suburbia is a significant example for the necessity of searching for the actors 
behind mobility related metaphors like ‘f lows’ and ‘streams’: it was about politics, 
and lobbying when the US federal government fuelled the boom of car dependent 
housing at the urban fringes with heavily subsidizing highway construction af-
ter World War II. The Federal-Aid Highway Act from 1956 foresaw a 90 per cent 
funding for 41.000 miles of super highways, a system designed by highway engi-
neers “almost entirely without consulting city planners or public transportation 
officials”, as Christopher W. Wells (2012: 254) noted. In the US, the post World 
War II housing boom in an overwhelming majority brought a hitherto unthink-
able number of single family houses into car dependent suburbs.

What are the limits of the ‘mobilities paradigm’ recently promoted in the so-
cial sciences? Once more, the answer is not that surprising, as it comes from his-
torians: By stressing the unprecedented nature of today’s mobile society and due 
to their origin in modernisation theory, mobilities studies neglect the long term 
perspective and therefore underestimate the epistemic value of tracing back long 
term trajectories well into premodern times in order to better understand, what in 
fact is ‘new under the sun’ in 19th and 20th century urbanisation. What has been 
shown in the first part of this chapter for migration and urban demography, also 
applies to the wider context of city and mobilities: We need a clear understanding 
of the preceeding phenomena and the long term trajectories to get a comprehen-
sive understanding of the more recent transformation processes.

The re-negotiation of city-hinterland-relations under the auspices of leisure 
and tourism may serve as an example. Seen from a historical long term perspec-
tive, urbanites and ‘classical’ theorists of city-hinterland-relations, such as Johann 
Heinrich von Thünen (1783-1850), had developed a clear understanding of the func-
tional ties between the city and related regions, be it in terms of trade, land use, 
provision (of the city with resources and labour), or discharge—in short: all fac-
tors that urban-environmental historians tend to summarise under the category 
of urban metabolism (Barles/Knoll 2019; Barles in this volume). But well back into 
pre-modern times, city dwellers also visited the adjacent landscapes for leisure 
purposes, nobility maintained rural residences outside the city walls, less privi-
leged at least undertook trips—such as the one on Easter, which is an important 
theme in Johann Wolfgang von Goethe’s Faust drama, first published in 1808.
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These mobility relations changed fundamentally in the course of 19th and 20th 
century urbanisation, and contemporaries were aware of this change. A notice by 
a local observer somewhat ironically commenting on the numerous Munich ski-
ers crowding the Brauneck summit in Lenggries, Upper Bavaria in the 1930s, may 
serve as an example. Referring to the earlier role of this alpine region as supplier 
of wood, which was f loated down the river Isar to Munich, the author noted that 
while earlier wood from Lenggries was transported to Munich, now the Munich 
urbanites brought wood [i. e. their skis, M. K.] to the region (Kuisle 1999: 96-97).

In the beginning, it were mainly regions in the near vicinity of cities that be-
came urbanised by tourism, but later on, this also became true for more and more 
remote destinations. The mountainous regions of the Austrian Wienerwald are 
a telling example for the multifaceted transformations rural regions underwent 
in late 18th and early 19th century due to the growing leisure mobility of urban 
dwellers (cf. Matzka 2007). In the case of Wienerwald, however, the history was 
one of a downturn of tourism following the crisis of the metropolis after World 
War I, when the capital lost its role of being the centre of an empire covering large 
parts of Europe. But tourism and leisure mobility initiated another process in the 
Wienerwald: the integration of what had long been a destination for temporary 
touristic stays, into a residential suburbia of the nearby metropole.

In a dialectical process urbanites, namely the bourgeois middleclass, and 
their associations, explored landscapes in their search for an anti-urban retreat, 
explored landscapes, made them accessible by organizing the construction of 
roads, pathways, and accommodation, and last but not least tried to implement 
their values and lifestyles there (Anderson 2012). For the example of Seattle and its 
environs Matthew Klingle once asked, whether the relations between the city and 
its leisure hinterland were characterised by fair play (Klingle 2006)—a more than 
necessary question.

Conclusions

Cities are on the move. For centuries, they have been attracting migrants. Port 
towns have been hubs for long distance migration. Cities are centres of trade and 
nodes of communication. They are destinations and markets for tourism. Ur-
ban life is characterised by tempo and dynamism. Has urban history sketched a 
too static image of the city in history? Has urban-environmental history—albeit 
working with metaphors like metabolism or co-evolution, which imply f luidity 
and motion—failed to fully acknowledge the manifold forms of mobilities shap-
ing the making of the modern city?

The discussion of this chapter has taken stock of two strands of research: the 
history of migration and the interdisciplinary mobilities studies. The former rep-
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resents a historical subdiscipline, whose findings have aptly helped to disprove 
concepts of supposedly static, and sedentary premodern societies. The latter, 
based in the social sciences, also suggests to overcome sedentarist perspectives. 
However, in its emphasis of the unprecedented character of 20th and 21st century 
mobilities it tends to underestimate the role of long term precursor processes. Ur-
ban-environmental history can learn from both of these inputs to give dimensions 
like migration, mobility, tourism, and transport more room in historiography, as 
cities were and are on the move.
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What Jan Morris (2001) in her recollections of Trieste has termed the “meaning of 
nowhere” can be perceived in many contemporary cities. There is a feeling that 
globalisation and the necessities of capitalist progress have eroded the charac-
teristics of historic places and surroundings (Le Galés 2002). The urge to become 
‘modern’ and thus interesting for people and businesses always on the move (Philo/
Kearns 1993; Frank 2011) tends to blur the historic dynamics which have made the 
cities in former times and which have been part of the collective memory of urban 
inhabitants ever since. Not surprisingly, over the last years there has been a ten-
dency to turn back the tide and to re-live and re-invent the ‘old’ in the modern city 
(Schott 2010). When Eric J. Hobsbawm and Terence Ranger introduced the term 
‘invention of tradition’ into the social sciences (Hobsbawm/Ranger 1992) they were 
primarily interested in the interplay of ritual and symbolism in historical think-
ing. However, many traces of their concept can easily be detected in the re-discov-
ery and re-invention of the city in the early 21st century.

A rather early example for the attempt to bring back the ‘old’ into a city im-
printed by modernity is the old English port town of Bristol (Toyka-Seid 2003a). As 
will be argued in the second section of this article, Bristol can be seen as a rather 
early example of attempts to rehabilitate what is ‘old’ in cities and to bring back a 
sense of history and identity to the inhabitants in the course of those endeavours. 
The various forms in which historians and urban researchers have looked at the 
different ways urban identities have been constructed and invented in the last de-
cades will be subject of the following first section.

Shaping Urban Identities

When thinking about urban identities it is essential to recollect the debates about 
urbanity as a specific way of urban life triggered by Louis Wirth’s seminal delib-
erations in the 1930s (Wirth 1938). Those disputes reached new heights with the 
experience of loss and post-war reconstruction of many European cities in the 
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times of the Second World War. The debate on rebuilding Europe’s ‘lost cities’ had 
repercussions throughout Europe and beyond (Diefendorf 1993; Ward 2002; Clap-
son/Larkham 2013). This was particularly true for Germany, where the experience 
of the National-Socialist regime precluded nostalgic claims to rebuild an allegedly 
better urban past (Beyme 1987; Kocka 1997). What resulted was the ‘second de-
struction’ of the cities in the immediate post-war modernisation (Schleich 1978), 
guided by the principle of a city made for cars and not for men (Reichow 1959; Ber-
nhardt 2017).

The execution of the modernity paradigm by planners, architects and munici-
pal administrators not only changed the physical face of cities. It also undermined 
the feelings of belonging by the urban inhabitants and thus spurred another 
outburst of critical commentaries in the late 1950s and early 1960s. The need to 
safeguard the alleged roots of urban identities was now put in the centre of the 
argument. The question posed by authors like Jane Jacobs (1961) and Alexander 
Mitscherlich (1963) was taken up publicly and effectively by the German journalist 
and urbanist Wolf Jobst Siedler, who lamented “the eclipsing of the intrinsic real 
[…], which only allows an emotional urban experience” (Siedler 1964; translation 
MTS).

Those explorations into the conditions of urban identities provoked a deliber-
ate political move to safeguard the historical fabric and meaning of cities in the 
1970s. With the ‘European Heritage Year’, proclaimed by the European Council in 
1975, for the first time an international convention expressed the recognition of 
the value of urban ensembles, of the plurality of monuments worthy of protection 
and of the importance of the participation of the urban population in the process 
of safeguarding the urban past (Falser et al. 2015). The question what constitutes 
urban heritage and how this should be maintained, preserved and not least kept 
alive has since then engaged urban planners, architects, sociologists and histori-
ans alike and is mirrored in a multitude of theoretical approaches and interpreta-
tions (Graham 2002; Bandarin/van Oers 2012). In an article published a few years 
ago, Hans-Rudolf Meier has pondered over the practical importance heritage con-
servation has gained in this process as a ‘guiding tool’ (Leitinstrument) for urban 
development (Meier 2013).

The debate initiated in the immediate post-war years by sociologists and urban 
activists was put on an even wider footing by urban researchers from different 
disciplines in the 1990s. An important opening was suggested by French histo-
rian and urban theorist Françoise Choay. In her analysis L’allegorie du patrimoine 
(1992) she emphasised the ability of urban buildings and places to entrench peo-
ple in their urban surrounding and the necessity to think about different levels of 
historicity when talking about the built urban past. Choay’s analysis represents 
an early attempt to think together the idea of physical space, urban feeling and 
urban memories in the process of shaping urban identities. In Choay’s succession 
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authors broached the idea of a specific urban habitus (Lee 2002; Lindner 2003), 
underlined the importance of heterogeneity, density and acceleration of time for 
the perception of cities (Massey 1999) or sought for the distinctive urban in the 
collective memories of cities (Boyer 1996; McDowell 2008).

All those approaches to define what lies at the root of urban identity building 
have found substantial continuation in subsequent scientific efforts. An import-
ant expansion in this debate, representing a new way of looking at the immanent 
mechanics behind the different tracks taken by cities and their inhabitants to cre-
ate, construct and invent a specific urban identity, was presented in recent years 
with the concept of an ‘Intrinsic Logic of Cities’, developed in an interdisciplinary 
research effort at Darmstadt University of Technology (Gehring 2008; Löw 2008). 
The fact that apparent differences exist in the ways in which cities act and react, 
sense and communicate, deal and distribute their material and immaterial re-
sources, had long been attentively observed by urban researchers. Starting point 
for the ‘intrinsic logic’-approach of looking at cities thus were those obvious diver-
gences, which—this is the guiding idea of the concept of an ‘intrinsic logic’—all 
have their identifiable roots in a broad sample of physical, social and cultural im-
prints, which can be identified on the local level.

Not surprisingly, long before the ‘intrinsic logic’-approach urban historians 
have taken account of the multitude of stampings which have made cities distin-
guishable in history and helped to develop an urban identity. Equally less surpris-
ing the built heritage of cities played a major role in almost all of the explanations 
found in history. Actually, the questions of why heritage should be preserved and 
which heritage this should be have been a matter of conservationist and urban 
planning debates since the first codification of buildings worthy of protection in 
the Venice Charter of 1964. In more recent years questions regarding the value 
of ‘inconvenient’ historic buildings have been raised (Huse 1997; Macdonald 2009) 
and the need and entitlement to reconstruct old and forlorn monuments has been 
questioned (von Buttlar et al. 2010). The last turn in this dispute has been the cur-
rently very popular ‘invention’ of old buildings, as can be seen in the neighbour-
hood of Dresden’s Frauenkirche or the new ’Altstadt‘ of Frankfurt/Main (Vinken 
2011). Apart from such rather debatable developments it of course remains one of 
the most important questions in the context of urban identity creation how the 
often ‘dissonant heritage’ can be managed and made fruitful for different groups 
of urban dwellers (Ashworth/Tunbridge 1996; Saretzki 2016).

Historical research into the remodelling of what is considered to be ‘old’ in 
cities has been widespread and far-reaching over the last years. Thus it soon be-
came obvious that the safeguarding of European cities’ heritage after 1975 not 
only included the historical core areas of the cities. The rapidly vanishing factories, 
railway stations and production sites in the former industrial areas of the cities 
were of particular interest almost from the beginning (Soyez 2016; Graham et al. 
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2000; Oevermann/Mieg 2014). In Germany the transformation of the Ruhr area 
into a huge post-industrial and cultural site since 1989 created particular interest 
(Ganser 1999) and can still be seen today as a role model for dealing with derelict 
industrial sites. Housing experiments like the community buildings of the ‘Rote 
Wien’ (Schwarz et al. 2019) or the physical remains of the Garden City movement 
(Ward 2011) also found new appreciation in this period. However, from the point 
of view of historical research, the most striking examples for the re-invention of 
the historical city can be found in the inauguration of a new era of the relations 
between cities and open waters in the last decades of the 20th century. Proximity 
of rivers and streams and access to water had been at the beginning of urban life 
in Europe and have accompanied the eventful fate of the respective cities all over 
Europe ever since (Janssens/Soens 2018; Jakobsson 2018). In the last quarter of the 
20th century the rediscovery and rehabilitation of the core areas near the histori-
cal arteries of the cities again marked the starting point for new urban experienc-
es, founded on the remains of the old city.

The redevelopment of marinas, riverbanks and urban waterfronts, the ‘re-na-
turing’ of small rivers and streams and manifold attempts to create re-usages 
for harbour areas and dilapidated warehouses have figured prominently on the 
agenda of urban rehabilitation in recent years. Century-old European cities, but 
also rather young urban foundations like Singapore, Shanghai or Montreal have 
participated in this process (Broeze 1989; Hawley 2011; White 1995). The tendency 
to look for the historical connections between cities and their water-related envi-
ronment also included the search for cultural representations and appropriations 
(Schubert 2003; Goodbody/Wanning 2008; Knoll et al. 2016). Last but not least, 
the study of the relationship between city and water increased the understanding 
of the spatial dimension of urban rehabilitation and the physical and mental re-in-
vention of cities (Schott 2007; Castonguay/Evenden 2010; Otter 2010).

Bristol—an Example for Urban Heritage Management 
and Identity Creation

It was its proximity to open water which stood at the beginning of the history of 
Bristol, founded as ‘Bridgstow’, the place at the bridge on the conf luence of riv-
ers Avon and Frome, in the 11th century (Little 1991; MacDonald 1995). At the cen-
tre of the economic rise of the city lay the overseas harbour, sheltered from the 
open sea by the gorge of the River Avon. In the industrial age Britain’s ‘Second 
City’ lost ground, exemplified by the failure to install a ‘f loating harbour’ in the 
centre of the town to open Bristol’s traditional harbour for the vessels of the ‘Iron 
Age’ (Poole 2013). But despite the fact that industrialisation and urbanisation had 
brought about major changes in the build-up environment of the city, the visual 
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presence of a sea-bound city remained intact. The historical nucleus of the city 
was still discernible in the first half of the 20th century, and civic pride in Bristol 
over the centuries had a strong pillar in the city’s visual presence. It was echoed 
by many testimonies of visitors to the city who enthused about the interplay of 
topography and built environment (Batty 1986). The centrepiece of this perception 
of a historic port town constituted the visual and mental omnipresence of the har-
bour, lined by brick warehouses, merchants’ halls, cranes and church spires. Early 
photographs of Bristol taken at the turn from the 19th to the 20th century recall 
this feeling of a ‘City of the Sea’ (Beeson 2013).

Even so there was a feeling in the early 20th century that the city had to re-
fresh its picturesque pre-modern outlook and adapt to the necessities of a new 
age, characterised by new modes of transport and easy accessibility of the central 
business district. The new thinking found its most striking expression in the in-
ter-war years with the transformation of the most famous ensemble of historic 
buildings in the centre of the city. Bristol’s Queen Square got “literally in the path 
of progress” (Evening News April 25, 1993). The Square, hailed by contemporaries 
as a masterpiece of urban planning and thoughtful layout in the late 17th century, 
with its Georgian buildings and tree-lined crossing, had added urban grandeur 
to the shipyards, warehouses and piers dominating maritime Bristol (Ralph 1979; 
Toyka-Seid 2003). The decision of the Civic Council in 1935 to build a new circuit 
road trespassing the historic centre included a thoroughfare which was to cross 
the Square from its north-western to its south-eastern corner. The heated pub-
lic debate would not stop the city fathers: Trees were removed, a diagonal axis 
across the square was laid out and more than 20 families were removed from their 
homes—“an example in the kind of sacrifice that we are having to make in the 
interest of traffic.” (Correspondence Bristol Evening World, June 30, 1937) 

Worse was to come with German air raids hitting the city shortly into the Sec-
ond World War. But the ‘Blitz’ also opened opportunities for planners and urban 
decision-makers in the immediate post-war era (Hasegawa 1992). In the years 
after the Second World War, Bristol became an example for the rapid and thor-
oughgoing ‘modernisation’ of British cities, quite in tune with the tide of mod-
ernist urban planning in the years after the Charter of Athens (Domhardt 2012). 
The measures taken by the councillors and urban planners were altering the face 
of the old city and confused the mental maps of the inhabitants (Ackland et al. 
1989). Roads, parking lots and high-rise buildings dwarfed what was left of the 
traditional building stock, blocked thoroughfares and familiar views and levelled 
the topography of the urban space. It was in those years that a leading architects’ 
association in the city even considered plans to build a five meter high pedestrian 
way through the city, leaving space for the rapidly increasing number of moto-
rised vehicles (Bristol Architects’ Forum 1960).
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The tide turned in the 1970s, forced by local groups determined to withstand 
the omnipotence of planners and local politicians and trying to establish alter-
native visions for the built legacy of the city and its representation. But to stir up 
public opinion, it needed the outrage about plans advocated by the civic architect 
in 1966 to fill up the by now commercially useless river basin and to build new 
streets and community housing on the covered River Avon.

Initially the project found widespread support in the strong ‘modernist’ sec-
tion of the urban population. A correspondent to the Evening Press mocked the 

“present sentimental preoccupation with waterways and warehouses which gave 
the city its unique character but have largely outlived their usefulness.” (Evening 
Press, April 17, 1968) But soon the local opposition united on this issue of histori-
cal forgetfulness. A powerful local initiative to rescue the River Avon and its sur-
roundings assembled, heritage groups, architectural societies and the local press 
started to support the fight against the plans of the town council and demanded 
to orientate urban planning and rehabilitation at “community as a whole” (Bristol 
Planning Group 1968: 30). In spring 1973, after more than five years of fierce debate, 
the city officials skipped all plans to remodel the historical harbour area.

Looking at the reasons for the radical change in dealing with the physical her-
itage of Bristol, it is evident that a substantial part of the population after twenty 
years of post-war rebuilding had become discontent with this ‘march to moderni-
ty’. Equally important however was the widespread unease about the loss of his-
torical appearance and feeling of belonging in a place that had drastically changed 
its face in the course of only a few decades. Pride in the built environment of the 
historic city had been a constant feature of Bristol’s self-perception and represen-
tation, even after the damage inf licted by the war. When the pride of Bristolians 
was shaken by the modernist rage of economy-oriented urban development, the 
inhabitants revolted. Of course they did so in the context of widespread dissat-
isfaction about the economic crisis since the late 1960s and the lacking chances 
of political participation for the majority of the people in a rather rigid political 
system. But equally important was the changed climate of opinion with regard to 
questions of the historical identity of cities, promoted by the international move-
ment for the protection of historical buildings in the early 1970s. The ‘Fight for 
Bristol’ in the 1970s provides a clear indication that matters of urban memory and 
identity were capable to stir up political commitment and thus become attrac-
tive for rather different sections of the urban society. Like in many other cities 
which started to deal with their built past in this period, urban rehabilitation and 
conservation turned out to be matters above party politics and affiliation (Priest/
Cobb 1980).

Since the upheavals of the 1970s, the idea of constructing a ‘new’ city image 
based on ‘Bristol’s glorious past’ has increasingly gained acceptance and support 
by political decision-makers, urban experts and civic society alike. Following the 
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decision of the city fathers to abandon the idea of a comprehensive re-planning of 
the historic harbour area, a five-year-plan for urban conservation came into force 
in 1977. Historic buildings like the neo-romanesque Arnolfini Building were ren-
ovated and dedicated to new purposes. Even more important, the destruction of 
old and decrepit buildings was stopped. In the 1990s Bristol celebrated its rebirth 
as a ‘City of the Sea’ with the major event of a ‘Festival of the Sea’, celebrating the 
jubilee of the Bristol-sponsored journey of John Cabot to the Americas half a mil-
lennium before. Since then the annual harbour festival has become a hallmark of 
the city’s efforts to strengthen civic collective memory and identity formation. In 
2015 the Harbour Festival also stood in the centre of Bristol’s activities as Europe-
an Green Capital, showcasing the latest developments in the attempt to change 
the self-representation of the historic merchant city (Bristol Harbour Festival 
2019). Behind all those endeavours lies the idea that the material heritage of the 
city not only embodies the memory of times long bygone, but that the physical 
remains convey lost meaning and history as well (Steets 2011).

There are other signs as well for the triumph of a by now widely adopted his-
torically based self-esteem of the city which could not have gained this importance 
without the intervention of civil society half a century before. The restoration of 
the historic conf luence of Avon and Frome around eight hundred years after the 
little rivulet Frome had been covered up to allow Bristol’s commercial growth in 
the 12th century, the dismantling and disappearance of some of the concrete high-
rise structures built in the 1960s to mark Bristol’s ‘rise’ in those years (Evening Post 
April 24, 1961) and not the least the reconstruction of Queen Square to its former 
architectural glory in recent years have added to Bristol’s re-invented historical 
appearance. The fact that currently more than one and a half million inhabitants 
and tourists enter the formerly enclosed urban space every year to admire the re-
juvenated Georgian facades, to listen to open-air-concerts or to participate in the 
annual petanque league run may be seen as a proof that historical imagery not 
necessarily has to get in the way of the modern appropriation of the city. Histori-
cal verifiability, even if it is only an allegedly one, serves the wishes of a travelling 
tourist class and has the potential to develop its own ‘historical reality’ (Lindner 
2006; Groebner 2013; Groebner 2018). But ‘old’ Bristol nowadays is not only a place 
for tourists or idle city strollers. Quite to the contrary the administration in recent 
years has not only succeeded to build new living quarters in old warehouses, but 
also erected subsidised housing in close proximity to the old harbour area, thus 
safeguarding the interests of modern urbanites and the lower levels of urban so-
ciety likewise—an approach followed by many urban rehabilitation schemes in 
Great Britain and other countries (Toyka-Seid 2017). Urban identity as can be seen 
in Britain’s formerly ‘Second City’ may need the physical proof of historic build-
ings and urban arrangements, but it also needs the constant offer to participate 
in this history conveyed in old buildings and spaces and the feeling of belonging 
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to the city. The Bristol example can show that shaping an urban identity cannot be 
left to politicians and planners. It needs the participation of the urban population 
in this process, it needs the articulation of different opinions and the input and 
acceptance of the people who have to live with the consequences of the re-living 
and re-invention of the city’s built and remembered history, as it was postulat-
ed in the New Urban Agenda of UN Habitat III in Quito 2016. The fascination of 
the physical space of the historic city remains, even in times when modern urban 
theoreticians postulate ideas of the smart and virtual city (Rötzer 1995; Mitchell 
1995; Schrenk et al. 2019). Cities will remain places for people who live, work and 
deal with their cities. It will be the task of future generations of urban histori-
ans to judge in which way the re-invention of the city as a place of urban memory 
and history in the early 21st century has contributed to the sustainability of cities 
(Schott/Toyka-Seid 2010).
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Urban Heritage and Urban Development

Rebecca Madgin

Debates concerning the relationship between heritage and urban development 
have spanned centuries.1 These debates have recently intensified as cities across 
Europe have increasingly wrestled with the ways in which their historic environ-
ment can be considered in the context of achieving sustainable urban develop-
ment. Furthermore, the rapid urbanisation of countries such as China and India 
has added a further dimension to debates concerning the contemporary relevance 
of historic buildings. These debates reached their clearest expression, in terms of 
international practice, through the introduction of the Historic Urban Landscapes 
(HUL) approach by UNESCO in 2011 (Bandarin and van Oers 2012). The report em-
phasised the role of historic buildings within the broader context of urban develop-
ment. However, this report, which provides a framework for historic cities, is not 
new in identifying the relationship between heritage and development (Sonkoly 
2017). As this chapter will illustrate, academic research from across a number of 
different fields, including urban history, urban studies, archaeology, architecture, 
planning history and critical heritage studies, has consistently sought to examine 
the ways in which historic buildings have been considered within urban devel-
opment strategies. The chapter will consider first the relationship between urban 
change and urban conservation and second the extent to which urban conserva-
tion has moved from the margins to the mainstream of urban development and 
sustainability strategies. This discussion also touches on some key ideas and de-
bates that have framed research as well as the ways in which the literature has 
evolved over time.

1 �  This work was supported by the Arts and Humanities Research Council [grant number AH/ 
P007058/1].

 EBSCOhost - printed on 2/14/2023 4:28 AM via . All use subject to https://www.ebsco.com/terms-of-use



Rebecca Madgin236

Preservation, Conservation and Heritage

This chapter considers the role of historic buildings within urban development 
across time and place. To achieve this a number of different terms have to be used 
in order to stay true to their original usage. More specifically, the terms preser-
vation, conservation, and heritage are used within this chapter. These terms have 
been used synonymously within existing literature, but they are subject to differ-
ing definitions in an international context. As Jokilehto explained in his seminal 
work on architectural conservation, the theory behind restoration and preserva-
tion continually differed between countries and time periods (1999). For example, 
in America the term preservation is used to describe a process that in the United 
Kingdom would be called conservation. Similarly, heritage can mean an inheri-
tance, or it can refer more literally to natural, built, cultural, intangible and tan-
gible assets.

For clarification, when the term preservation is used in this chapter it is de-
fined as a process by which no modernisation of the building occurs except for 
necessary maintenance works in which original materials ref lecting the historic 
integrity of the building are used. Conservation is also subject to much debate 
concerning the exact extent and type of change made to the historic building. For 
the purposes of this chapter, conservation is used to describe the adaptive re-use 
of a historic building. This can mean that the building’s interior and/or its struc-
ture are modernised in order to fulfil a contemporary use. Heritage is used in a 
literal, rather than figurative sense, and applies to both built heritage and the 
memories and meanings that are embedded within historic places.

Reacting to Loss: The Emergence of Preservation and Conservation

The city is a palimpsest of traditions, history, thoughts and memories which is 
constantly being changed and re-negotiated by urban stakeholders. The pace 
and scale of urban development demands that value judgements are made on 
the existing built environment. Investigating why buildings should be retained 
in the face of change reveals their value to contemporary society. As Miller stat-
ed “so long as there is no suggestion of change, no perception of threat” then the 
meanings invested in a place “tend to remain implicit and unexpressed” (2003: 29). 
However, in times of rapid change, the past is ascribed with a contemporary value 
as the “continued existence of familiar surroundings may satisfy a psychological 
need, which even if irrational, is very real. Nothing gives more tangible assurance 
of stability than bricks and mortar.” (Hubbard 1993: 363)

Recognising the value of heritage has traditionally been provoked by the threat 
of change and in particular the pace and scale of urban change. Indeed, the lived 
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experience of the pace and scale of urban change acted as a catalyst for the devel-
opment of both the preservation and conservation movements in the UK. Anti-
quaries, a pioneering work by Roey Sweet, conveyed the public outcry against the 
demolition of medieval town walls and historic buildings because they were said 
to embody the “collective memory and the communal identity of the town or city” 
(2004: 295). The relationship between urban change and antiquarian action was 
further demonstrated in Australia as Davison explained how fire damage to colo-
nial buildings in Sydney motivated the lawyer-antiquarian J.M. Forde to research 
the history of the city (Davison and McConville 1991). The theme of reacting to loss 
remained present in a more formal way in the 19th century in the UK as the Soci-
ety for the Protection of Ancient Buildings (SPAB), one of the earliest formal pres-
ervation societies, wanted to “[t]urn public attention to the intrinsic value of our 
ancient buildings, and the grievous loss we incur by their destruction” (SPAB 1874). 
Ashworth, one of the leading scholars in the study of urban heritage, believed this 
backlash against destruction was a reaction to the ‘crude forces’ of urbanisation 
and industrialisation and thus drew a further connection between urban change 
and the desire to protect historic buildings. As such the early preservation move-
ment in the UK focussed predominantly on rural, pre-industrial artefacts and de-
sired a nostalgic evocation of the ‘rustic idyll’ (Ashworth 1991: 16).

This relationship between preservation and urban change developed further 
as a result of World War II, when wartime destruction provided both the oppor-
tunity and the necessity to re-configure urban space. Early work within urban 
history highlighted the existence of a dichotomy in approaches to post-war recon-
struction: to reconstruct, or to embrace modernism and build new. This field of re-
search has been led by Jeffry Diefendorf’s corpus of work on European cities (1990), 
and the lens has more recently been widened to include cities in Japan (Hein et 
al. 2003) and China (Lincoln 2015). Further work in a UK context led by Larkham 
(2003) and Pendlebury (2004) demonstrated how planners failed to recognise the 
significance of historic buildings within reconstruction plans as they favoured 
created overtly modernist plans. 

Notwithstanding the grandiose plans of the immediate post-war period, there 
was however a cultural hangover concerning the scale of destruction of the ex-
isting environment. Jörg Arnold, whilst not writing specifically about urban 
heritage, used diaries to examine the emotional impact of loss in German cities 
and the ways in which it impacted on post-World War II reconstruction planning 
(2011). This theme, concerning the psychological dimension of urban destruction, 
was also found within Grenville’s seminal work in which she demonstrated the 
horror of losing historic buildings in a UK town: “I read […] with horror of the pro-
posed pulling down of Worcester brick by brick […] Worcester is an old and faith-
ful city and its charm lies in its ancient streets and buildings and lack of modern 
structures […] The idea is nothing short of a scandal” (Grenville 2007: 455). Gren-
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ville’s work was markedly different to the majority of published research on the 
link between heritage and reconstruction. She followed Giddens’ notion of onto-
logical security, defined as “the confidence that most human beings have in the 
continuity of their self‐identity and the constancy of the surrounding social and 
material environments of action” (Giddens 1990: 92), and its relationship to the 
preservation of historic buildings. 

In the context of widespread loss it thus is no coincidence that ideas to en-
shrine heritage protection in legislation emerged as a global concern during the 
1940s. In France, for example, this occurred under the Vichy Regime with the 
law of February 25, 1943 which amended the 1913 Monuments Historiques to protect 
both the monument and its surrounding area. Many of the formal listing systems, 
however, developed in the immediate aftermath of World War II. The key period 
across the globe seems to have been 1945-49 which saw the creation of the Town 
and Country Planning Act in the UK, and the formation of the New South Wales 
National Trust in Australia and the National Trust for Historic Preservation in 
the United States. This was likely no coincidence as Lesh, working in the context 
of 20th century Australia, and Swenson, working in the context of 19th century 
Europe, both emphasised the importance of the transnational f low of ideas in 
shaping legislative protection (Lesh 2018; Swenson 2013). Furthermore, the global 
circulation of ideas concerning heritage protection was further supported at the 
supranational level by charters such as the Convention for the Protection of Cultural 
Property in the Event of Armed Conf lict (1954), which sought to enshrine the impor-
tance of retaining the historic environment within international practice.

Despite this raft of legislation, threats to the historic environment continued 
into the 1960s. However, this time the threat came not from wartime damage, but 
from urban planning initiatives that favoured comprehensive redevelopment. 
Again, the tensions between history and modernity identified by Larkham and 
Pendlebury were evident, but this time resulted in the backlash against the mod-
ernist architecture of the 1960s (Klemek 2011) and the principles of modern plan-
ning (Jacobs 1961). Crucially, this period saw a number of grassroots campaigns 
mounted by local communities to stop what they saw as the annihilation of their 
way of life in and amongst a familiar environment. Alongside polemics such as The 
Sack of Bath (1973) were emotionally laden texts which pleaded with urban plan-
ners to retain historic buildings. Gomme and Walker recognised that Glasgow, a 
great proponent of comprehensive redevelopment, “will not survive a massacre 
of buildings which define it” and exhorted that “preservation of isolated special 
monuments is not enough”; if we “want Glasgow to remain Glasgow, we must […] 
consult the genius of the place in all” (1968: 255). Running alongside such argu-
ments were high-profile campaigns in a range of cities across Europe and America, 
perhaps most famously, the campaign to prevent the demolition of Les Halles in 
Paris and Penn Station in New York. Jane Jacobs was involved in a number of these 
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campaigns in New York and her published work in this period is a crucial, yet over-
looked, aspect of the urban heritage field. Jacobs’ seminal work The Death and Life of 
Great American Cities (1961) sought to “attack […] the principles and aims that have 
shaped modern, orthodox city planning and rebuilding” by offering a different 
approach to urban planning and one that noticed the role that old buildings could 
play within this (Jacobs 1961: 3). However, whilst Jacobs stated that “cities need 
old buildings so badly it is probably impossible for vigorous streets and districts 
to grow without them”, she was more concerned with facilitating different eco-
nomic needs and not with preservation for preservation’s sake (1993: 244). The key 
element of Jacobs’ work for the development of the urban heritage field was her 
ability to see historic buildings as an integral element of the urban jigsaw rather 
than individual monuments. Furthermore, Jacobs’ work introduced the economic 
and emotional value of urban heritage to a wider audience. In recent years Jacobs’ 
work has been heavily criticised, largely for seemingly pre-empting gentrification. 
But it does provide an early and formative account of the importance of the his-
toric environment that stretches beyond the traditional focus on architectural and 
historic interest (Schubert 2014).

The 1960s are commonly acknowledged as the pivotal period for heritage pro-
tection both in Europe and beyond and the point at which a shift from protecting 
individual monuments towards protecting groups of buildings occurred and thus 
towards preventing the worst excesses of comprehensive redevelopment initia-
tives. 

Again the global f low of ideas was seen with the creation of a number of sim-
ilar laws across countries in a relatively short period of time. For example, the 
Loi Malraux (France, 1962), the creation of the National Historic Preservation Act 
(America, 1966), the Civic Amenities Act (UK, 1967), and Law 765 (Italy, 1967) each 
stressed the importance of conserving areas rather than single monuments. In 
France, the Loi Malraux created secteurs sauvegardé which were areas that con-
tained a number of historically significant buildings. France is traditionally con-
sidered the leader in protecting groups of historic buildings, yet the USA has a 
longer tradition through efforts to preserve the Vieux Carre in New Orleans (1921) 
and Charleston (1931). However, the USA did not formally set up a national register 
of places and landmarks until 1966 and as such the Loi Malraux is commonly at-
tributed as the first example of providing group protection. In many respects, the 
UK Civic Amenities Act was similar to the Loi Malraux as it also created conser-
vation areas. However, whilst the 1967 Act was the first instance of a planning and 
protection policy in the United Kingdom to acknowledge the role of the historic 
environment in the urban future, it focused on preservation. Unlike the Loi Mal-
raux, the Civic Amenities Act made no reference to finding a new use for a historic 
building. The change from preservation to conservation in France occurred much 
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earlier than in Britain where finding new uses for old buildings did not become 
common until the consequences of the economic downturn of the 1970s. 

These acts marked a dual shift in the evolution of European conservation and 
planning ideals. Firstly, as identified in inf luential works by Dobby (1978), Ap-
pleyard (1979), Kain (1981) and Larkham (1996), conservation now embraced areas 
rather than just individual buildings. Secondly, conservation areas and urban 
plans now offered a degree of protection from the comprehensive renewal pro-
grammes and introduced a policy, in theory at least, of valuing the historic envi-
ronment within wider urban development policies.

Theoretically the development of legislative protection made it more difficult 
to demolish historic buildings. Indeed, this trend towards favouring the retention 
and re-use of historic buildings continued into the late twentieth century as con-
servation became one part of an urban survival strategy designed to ameliorate 
the impact of deindustrialisation in Western cities. In particular, the contraction 
of the manufacturing sector led to a reliance on what Hewison, in his seminal 
work The Heritage Industry (1987), perceived to be the last and only resource—her-
itage. The decline of the traditional industries left urban centres with no option 
but to recycle and re-present the past in an attempt to counter economic decline. 
Hewison’s work focused on the use of industrial museums such as Wigan Pier in 
northern Britain. The phenomenon was also apparent with the use of former in-
dustrial structures as part of urban regeneration strategies.

Within this economic context, the historic environment was viewed as a 
catalyst for securing property-led urban regeneration. In many former indus-
trial cities, historic buildings were converted into apartments, offices, bars, and 
restaurants. This reconceptualisation of the industrial legacy was an international 
issue with notable examples of restoring groups of historic buildings in the United 
States with Lowell National Heritage Park (1978), in France with the rehabilitation 
of the Le Blan complex in Lille (1980) and in Britain with Dean Clough in Halifax 
(1983). A focus on the area rather than an individual building was carried through 
from the 1960s to the 1980s, as the dual processes of deindustrialisation and de-
population in Western industrial cities led to a need for socio-economic diversi-
fication. As such, the 1980s saw the value of heritage tied much more firmly to its 
supposed economic value. Areas such as the Albert Dock in Liverpool, Castlefield 
in Manchester and the Jewellery Quarter in Birmingham used a combination of 
public and private sector funding to adaptively re-use their historic environment 
(Madgin 2010). Accompanying this shift was a focus on the role of heritage within 
place marketing strategies as cities sought to use their heritage as their unique 
selling point in order to attract both human and capital investment (Ashworth/
Kavaratzis 2011). The protection of heritage had now moved away from preventing 
loss towards a consideration of how conservation could aid the socio-economic 
transformation of cities at the turn of the twenty-first century.
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Heritage and Sustainable Urban Development

[…] the role of urban conservation as an aim of planning has also undergone a 
transformation, shif ting it from the margins to the mainstream, and in this shif t, 
urban conservation has become an inescapable element of the way cities remake 
themselves in the twenty-first century (Pendlebury/Strange 2011: 361).

Pendlebury and Strange recognised the ways which protection of urban heritage 
gradually became a central concern of urban development strategies in the Eng-
lish city during the latter decades of the twentieth century. In part, this was due 
to the evolution of legislation which itself was based on emotional reactions to the 
threat and reality of loss alongside the transnational circulation of ideas concern-
ing heritage protection. This narrative was not restricted to the English city but 
was embedded in the internationally-focused Historic Urban Landscapes approach 
first outlined in 2011. This approach took the idea of mainstreaming within plan-
ning further to see heritage as an integral part of sustainable urban development. 
The HUL approach was derived from two core beliefs: First, existing planning sys-
tems failed to adequately consider heritage and second, the traditional approach 
to conservation is “no longer valid” and indeed is “rooted in nineteenth century 
ideology” which therefore “fails to provide a convincing definition of what historic 
values are appreciated by modern societies; excludes communities in the defini-
tion of heritage, and, above all, it does not allow the understanding and manage-
ment of change” (Bandarin/van Oers 2014: 13). Alongside this, the HUL approach 
stated that there was a need to “better integrate and frame urban heritage conser-
vation strategies within the larger goals of overall sustainable development” (HUL 
Recommendation 2011: 2). In essence the HUL approach went beyond mainstream 
planning to consider the ways in which heritage could contribute to sustainable 
development goals. This new approach moved away from the traditional venera-
tion of the architectural and historic interest of historic buildings and towards a 
belief that the conservation of heritage could play a significant role in achieving 
sustainable urban development in its economic, social and environmental dimen-
sions.

The relationship between heritage and sustainable urban development is one 
current focus of research, much of which is carried by scholars analysing the His-
toric Urban Landscapes approach (cf. Bandarin 2019: 13-16). At an international 
level, the ways in which the historic environment could contribute to sustainable 
urban development was made explicit through the UNESCO-statement that ur-
ban heritage is “a social, cultural and economic asset for the development of cities” 
(2011: 5). This position was supported by the UK Government as they maintained 
that
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[…] the historic environment is an asset of enormous cultural, social, economic and 
environmental value. It makes a very real contribution to our quality of life and the 
quality of our places. [...] It can be a powerful driver for economic growth, attract-
ing investment and tourism, and providing a focus for successful regeneration 
(2010: 1).

At both a national and international level, urban heritage is therefore no longer 
at the margins of urban development or a problem to be solved. It has come to be 
seen as a panacea for a number of urban ills and as a mechanism to help realise 
sustainable urban development. Within this discourse the desire to see conserva-
tion as managing change rather than preventing loss is pre-eminent and as such 
focusses on the three dimensions of sustainability: economic, social and environ-
mental development. This accords with the instrumentalisation of heritage into 
considering what it can achieve or how it can contribute to sustainable urban devel-
opment or rather what value it has.

The values-based approach to heritage management grew out of the inf luen-
tial Burra Charter, first published in 1979. It promoted the cultural significance 
of historic places beyond their material fabric and was popularised by the Getty 
Conservation Institute through a series of reports (1999; 2000; 2002; 2005). This 
approach then worked its way into future international charters, most explicitly 
the Faro Convention (2005), and is currently seen as a crucial component of sus-
tainable urban development. Within this context, identifying the values of heri-
tage and how this can help realise sustainable urban development is crucial and, 
despite some critique, is now the dominant way of viewing the historic environ-
ment (Poulios 2010; Fredheim/Khalaf 2016). The below sections take three values 
of heritage: economic, social and environmental value to consider existing and 
emergent research themes.

Economic Value

Establishing the economic value of heritage has long preoccupied academics and 
practitioners. A fierce debate has raged surrounding the ‘ambiguous relationship’ 
between heritage and economic value (Ashworth 2002: 9). It has revolved around 
two questions: first, whether heritage should and could be commodified, and 
second, how to collect robust data that illustrate the economic value of re-used 
historic buildings. The first point relates to the traditional origins of the preser-
vation movement and the desire to respect the aesthetic, architectural, and his-
toric interest of heritage to recognise that “there is a strongly felt view that any 
attempt to attach economic values to heritage is at best a pointless irrelevance 
and at worst an unacceptable soiling of the aesthetically sublime with the com-
mercially mundane” (Graham et al. 2000: 129). On the other hand, commentators 
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have extolled the virtues of re-using historic buildings. Binney found that histor-
ic industrial buildings in the UK were “built to last, their load bearing walls are 
solid and made to carry massive f loor loadings” (1990: 13). Furthermore, Binney 
stated that “they are extremely adaptable as the majority are laid out on an open 
plan and can be repaired and upgraded for a range of uses”. The adaptive re-use 
of buildings therefore offered the chance for the private sector to be “handsomely 
rewarded by profit” (1990: 13). Contrary to these findings, Ashworth believed that 

“few historic buildings have been saved from demolition by dominantly economic 
arguments” yet did acknowledge that “listed commercial buildings hold their own 
in the property market and perform as investments as well as, if not better than, 
similar unlisted institutional buildings” (Ashworth 2002: 23). As such, establish-
ing and publicising the economic value of heritage has recently been the subject 
of much research within academia and practice in the UK. These findings have 
focused on both historic residential buildings located within conservation areas 
(Ahlfeldt et al. 2012) but also the value of commercial historic buildings (Heritage 
Lottery Fund 2013).

Common across the findings is the identification of a heritage premium. In a 
residential context Ahlfeldt et al. found that houses in conservation areas in En-
gland sell, on average, for a premium of 23 per cent (2012: 5) whereas the Heritage 
Lottery Fund found that “[a]cross the UK, the businesses based in listed buildings 
are highly productive and make an estimated annual contribution to UK GDP of 
£47 billion and employ approximately 1.4 million people. This represents 3.5 per 
cent of the UK’s ‘gross value added’ (GVA) and 5 per cent of total UK employment” 
(HLF 2013: 7). However, these positive findings are contradicted by other studies. 
For example, Labadi in her European-wide evaluation of the socio-economic im-
pacts of heritage-led regeneration put forward the view that the evaluations she 
examined were often subject to what she terms “optimism bias” defined as “the 
demonstrated, systematic tendency for project appraisers to be overly optimis-
tic about project costs, duration and benefits” (Department for Communities and 
Local Government 2007: 5, quoted in Labadi 2011: 106). It would appear that whilst 
evidence for the economic value of heritage is forthcoming, Ashworth’s conten-
tion concerning the “ambiguous relationship” remains correct.

Social Value

The identification of social value and its use within urban management strategies 
is a key aspect of the Historic Urban Landscapes approach. The HUL moves the de-
bate away from the veneration of the material fabric to embrace the ways in which 
social life relates to the existing urban structure. This approach marks an exten-
sion of a number of international charters such as the Burra Charter (1979), the 
Faro Convention (2005) and the Quebec Declaration (2008) in foregrounding the 
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experiential dimensions of historic places (Madgin et al. 2018). As van Oers and 
Haraguchi stated “it is as much about buildings and spaces, as about rituals and 
values that people bring to the city.” (2010: 14)

The HUL approach thus seeks to embed social values at the heart of urban 
change and marks an evolution from the legislative approach adopted in the 1960s. 
In sum, the HUL moves away from just seeing the value of heritage as aesthetic, 
architectural and historic and towards also respecting the rituals, cultural val-
ues, and experiences of people within the city. This approach is challenging for a 
heritage sector where legislation still privileges the architectural and the historic. 
Whereas some countries such as England do include communal and social value 
in their definition of what makes a historic place significant, legislation still statu-
torily requires only architectural and historic criteria to be met.

At the heart of the social value conundrum is a difficulty of defining what 
it is, let alone how best to capture it. Whilst national policies and international 
charters, such as the Burra Charter (1979; 2013) and Quebec Declaration (2008), 
have increasingly recognised a relationship between people and historic places, 
there has been very little agreement on which terminology to use. For example, 
intangible spirit, feeling, meaning, sense of place, identity or social and commu-
nal value have each been used within the discourse about people-historic place 
relationships. At the heart of each of the above terms is a desire to understand the 
components of the relationship between people and heritage (Wells 2015). Urban 
historians have largely neglected the social value aspects of urban heritage bar a 
few notable examples (Madgin et al. 2018; Pendlebury/Hewitt 2017; Gregory 2015). 
These works identified the ways in which a sense of belonging developed between 
people and the historic environment that motivated their desire to prevent the 
loss of historic spaces. Ideas surrounding the social value of heritage are much 
more developed within the field of critical heritage studies (Johnstone 1992; Emer-
ick 2014; Jones/Leech 2015). There they are often used to further challenge the Au-
thorised Heritage Discourse (AHD), developed by Laura Jane Smith (2006) and the 
notion of experts (Schofield 2014; Madgin/Taylor 2015).

One of the main issues with social value, especially in the context of urban de-
velopment, is that it leads to “many unsupported claims as to its (heritage) value”. 
Whilst statements such as “historic places foster community identity” and “his-
toric places enrich our lives” may be true, “we lack sufficient evidence to under-
stand, much less support them” (Wells 2015: 48). For example, Historic England 
acknowledged that communal and social values “are not always clearly recognised 
by those who share them” (2008: 31). Labadi took this further to lament the “erro-
neous assumption that rehabilitating historic urban areas with the aid of cultur-
al or heritage projects always leads to an improvement for the local community” 
(2011: 112). Methodological innovation that can provide a robust evidence base has 
been forthcoming but despite this, asserting the relevance of qualitative data re-
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mains problematic both within academia and the wider heritage sector (Wells/
Stiefel 2018).

A final issue with the identification of social value is the further confusion of 
where it occurs in the heritage management cycle. Put differently, is social value 
an ‘input’, i.e. part of the criteria for designation and management, or an ‘output’, 
i.e. the social benefits of, for example, retaining a historic building or engaging 
with an urban heritage site. Much work in an academic context has sought to ex-
amine what social value is and how it can be used within designation and manage-
ment strategies (Mayes 2018; Jones 2017; Wells 2017), whereas the wider heritage 
sector has focused on trying to identify the social benefits of engaging with heri-
tage (Historic England 2018).

As with economic value, it appears that there is also an ambiguous relation-
ship between social value and heritage. A number of claims have been made to 
support its existence and importance but these claims have not yet managed to 
challenge the traditional veneration of the physical fabric among legislators in 
many countries.

Environmental Value

Generally, the literature dealing with the intersection of sustainable development 
and heritage is scant, and can perhaps be best characterized as thin and largely 
descriptive case studies (Bushell 2015: 503).

Sustainable urban development comprises a number of different facets: social, 
economic and environmental. Whilst the above sections demonstrate the increas-
ing focus on economic and social value within research and practice, the place of 
environmental value is less secure. As Bushell acknowledges, the environmental 
value of urban heritage is an area that has not captured the attention of many 
academics. Partly this is due to the elusive concepts of sustainability, sustainable 
development, heritage and sustainable cities. Rodwell’s seminal work, Conserva-
tion and Sustainability in Historic Cities (2007), acknowledges that the concept of 
sustainable cities is nebulous. He points to a 1994 definition which states that a 
sustainable city is “one in which its people and businesses continuously endeavour 
to improve their natural, built and cultural environments at neighbourhood and 
regional levels, whilst working in ways which always support the goal of global 
sustainable development” (2007: 111). This definition, Rodwell continues, aligns 
with the goals of Patrick Geddes and also Gustavo Giovannoni who both sought 
to see the city as an ecosystem. In a similar vein, Jacobs’ work on New York also 
saw the city as an ecosystem and recognises the environmental value of walkable 
cities—a street pattern that is commonly seen within historic cities such as Rome 
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and Edinburgh. Further, historic buildings are a source of embodied energy add-
ing a further level of environmental value to the conservation of existing buildings.

Current debates within the context of environmental value centre on first how 
historic buildings can be rehabilitated in an environmentally friendly way, and 
second the ways in which historic cities already contribute to sustainable urban 
development. The work that does exist tends to focus on climate change and en-
vironmental sustainability rather than considering the role of heritage within 
the framework of sustainable urban development (Howard 2013; Heathcote et al. 
2017). In addition, whilst there are a number of tools to assess the environmental 
value of historic buildings, research does not often examine the ways in which 
these buildings contribute to the environmental dimension of sustainable urban 
development (Fouseki/Cassar 2014) nor are the industry-standard tools, such as 
BREEAM, often used within heritage management (Shetabi 2015). Avenues for 
research may arise from the popularisation of the HUL approach as it seeks to 
shift the mindset away from individual buildings towards the urban landscape 
as a holistic entity. Contained within this is a desire to assess the sustainability 
of historic social, economic and environmental dimensions of sustainability and 
in particular to consider the resilience of historic cities (Bigio 2014). Rodwell’s 
seminal work is now supported by a raft of publications that seek to examine the 
concept of sustainable development in the context of heritage (Labadi/Logan 2016; 
Leifeste/Stiefel 2018). However, as with social value, a shift in philosophy and at-
titude towards conservation needs to be matched by changes in practice. This is 
evident within Caitlin DeSilvey’s work in which she puts forward a different man-
agement strategy that embraces loss as part of the heritage eco-system. DeSilvey 
puts forward the notion of ‘curated decay’ in which she suggests that we need to 
rethink how we preserve historic sites in what she terms “postpreservation”, stat-
ing that it is “possible to look beyond loss to conceive ways of understanding and 
acknowledging material change” (2017: 1). This position returns the field to one 
that embraces the inextricable role of ‘loss’ within urban conservation and how 
different pressures—economic, social, environmental—can affect the ways in 
which built heritage is managed. Given the recent declaration of a ‘climate emer-
gency’ it may well be that the narrative of loss that provoked much of heritage 
practice and policy in the nineteenth and twentieth century is further developed 
into the twenty-first century.

Conclusions: From Reactive to Proactive?

The field of urban heritage is diverse, incorporating different ontological assump-
tions and epistemological positions. Accordingly, this chapter has drawn on ma-
terial from within urban history, urban studies, planning history, archaeology, 
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architecture and critical heritage studies as well as from the wider built environ-
ment sector. The chapter has sought to provide both a retrospective view of chang-
es to the legislative system in different cultural contexts as well as to show how 
both academic literature and professional practice have evolved since the middle 
of the twentieth century. Contained within this are some emerging themes that 
open up the prospective view for urban heritage studies. Crucially, as heritage 
is increasingly embedded within a values-based approach that now considers 
cities as urban landscapes rather than isolated buildings, future research could 
critique the economic, social and environmental values that are often attributed 
to heritage within policy rhetoric. If heritage has moved from the margins to the 
mainstream, then it has done so by shifting from primarily being ‘reactive’ in that 
it sought to mediate loss and manage the extent of change, towards being ‘proac-
tive’ by seeking to place heritage at the centre of sustainable urban management 
strategies. Rather than focus on managing change, perhaps the future of urban 
heritage, both as a field of study and professional practice, will instead emphasise 
the need to manage continuity within broader sustainable urban development 
strategies.
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Village—Small Town—Metropolis

Clemens Zimmermann

Conventionally, the ‘size’ of a town or settlement is seen as one of its most import-
ant features, which in comparative perspective also reveals the manifest qualities 
of a town. Different types of cities were already distinguished according to their 
size during antiquity. However, additional qualitative criteria were attached to 
this definition—the concept of the metropolis, for instance, has developed out of 
the ecclesiastic context characterising a city as a ‘mother city’ and bishopric see. 
Thus it seems appropriate to develop typologies in which size forms the basis and 
the main (although not the ‘sole’ effective) category. In urban research, the de-
scription of individual cases based on implicit or explicit arguments derived from 
their ‘intrinsic logic’ (‘Eigenlogik’) is often analysed in front of the backdrop of 
such typologies and ideal types. The history of each individual town, indeed each 
village, and the typological attributions applied here are intimately related to the 
history of urbanisation, which identifies overarching processes and elements that 
might not necessarily occur in every single community, but may be observed with 
significant frequency (Bernhardt 2012).

The following chapter will summarise the research on three types of settle-
ment: the ‘village’, the ‘small town’ and the ‘metropolis’. It will focus on the West-
ern European—particularly German—context since the late 19th century. It sets 
out from an understanding of urban history that regards rural forms of settle-
ment and the interrelations between towns and villages, resp. the relationship 
between a town and its hinterland, as an inherent part of its programme. Such 
town-hinterland relationships are visible in economic contexts, as the provision-
ing of towns was dependent on imports from outside and supplies from the sur-
rounding area. This included the social metabolism of resources, such as running 
water which, in turn, required functioning waste-water systems. On the other 
hand, rural populations could expect to find certain services only in nearby towns. 
These towns were not only the primary outlets for produced goods but also cultur-
al focal points and the seats of cultural institutions (Schott 2014: 65-88; Zimmer-
mann 2001).
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The Village—Definitions and Research Approaches

Approximately 15 per cent of the current population of the Federal Republic of 
Germany live in municipalities with less than 5000 inhabitants. Obviously, not 
all such communities would be called ‘villages’. Semi-industrial settlements, con-
glomerates of a number of formerly autonomous villages or suburban communi-
ties, which may have developed around a ‘village core’, are part of this category 
of towns. Ever since the municipal reforms at the end of the 1960s, thousands of 
West German villages have vanished from the statistics simply by having been 
subsumed through mergers. For this reason, one of the tasks of research, both on 
the historical and present situation, is to investigate the essential spatial forms of 
social community construction associated with the village.

The study by Gertrud Hüwelmeier (1997) is one example of a folkloristic or eth-
nological perspective. It stresses the role of local associations in the ‘social world’ 
of a village, shared notions about belonging, otherness, continuities and discon-
tinuities as well as solidarity. Accordingly, the village represents a social commu-
nity, a socialisation space that sets itself apart from other villages by a specific 
historicity, which continually reproduces itself anew within conventional social 
conceptions—and has a characteristically strong orientation toward the inside. 
The aspect of community building is prominent here. Other more extensive ac-
cents are set by Gunter Mahlerwein (2009; 2016), who discusses not only the village 
but also rural ‘communities’ (‘Gemeinden’). Their history is interpreted within the 
context of overarching sociocultural change, such as the diminishing integrative 
forces of traditional forms of community, pluralisation through immigration, the 
rise in education levels, the service sector and the welfare state. In addition, many 
of these rural communities have been drawn into the process of suburbanisation. 
Villages or—if one takes the political view extending beyond village borders—
‘rural municipalities’ are entities of rural space which are in a constant state of 
change. They are also characterised by continuous mobility between villages as 
well as between villages and towns—up to the lifestyle of present-day suburban-
ites. For many people, life in village and town converge in everyday experience, 
such as for young people in professional training (Mahlerwein 2009; Mahlerwein 
2016: 181-205; cf. Kersting/Zimmermann 2015).

Historically, villages appear as a special and relatively delimited form of social 
organisation. They are regulated by manorial or state norms, but are partly ad-
ministered autonomously as a ‘municipality’, despite the regulatory ambitions of 
state administrators and interference by feudal lords. In this form of social organ-
isation, the following concepts are especially important: ‘commons’, as collective 
forms of ownership and usage rights, and ‘peasants’, as social group. Village wom-
en and juveniles are particularly important groups, both as actors in household 
and market production as well as for the regular interactions between villages 
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and towns. The association of the ‘village’ with ‘communality’ (‘Gemeinschaft’) in 
the work of Ferdinand Tönnies (1887) is of particular relevance in the historiog-
raphy on villages. Based on this is the still widespread idea that the community 
of a village forms a specially intense communicative bond tuned toward social 
control. However, while the notion of a particularly intense communality appears 
as a prominent feature of villages from an outside view, this form of sociability 
also ref lects economic necessities (Troßbach/Zimmermann 2006: 9-16, 239-241). 
Whilst a definition of ‘village’ for the 20th and early 21st centuries will continue to 
hinge on the notion of communality, the factor of mobility and migration will play 
a larger role (Mahlerwein 2009; 2016). Besides, other historical characteristics of 
the village, such as commons or the peasantry as a leading group, have lost their 
significance. However, already in the past, major free-tenant peasants did not al-
ways dominate the villages as much as assumed in conventional interpretations 
of communality. At times, minor bonded agricultural labourers and other low-
er agrarian strata played a leading role in the social organisation of villages. The 
plurality in social forms of village economies was considerably stronger than is 
ref lected in conventional views about the ‘peasant’ village.

In the current debate about villages four aspects stand out:
First, Werner Nell and Marc Weiland (2014) contend that, while certainly vil-

lages have not ceased to exist as ‘real’ social entities, they have adopted a second 
imaginary existence—namely, in literature, cinema and other media. Not only is 
the lifeworld of villages reshaped in media, but the imaginations of non-villag-
ers are also strongly inf luenced by these representations. However, current pe-
riodical literature, does not reference concrete village society but a territorially 
aspecific but extremely aesthetic ‘countryside’. This illusionary figment appears 
to be highly attractive to a mainly female (big-)city readership (Nell/Weiland 2014; 
Zimmermann/Mahlerwein/Maldener 2018).

Second, it is important to consider diverging cultural conceptions about the 
appearance of villages. Widespread popular images of typical rural living, rang-
ing from idyll to satirical depictions (Schalko 2015; Türschmann 2014), starkly 
contrast with empirical research that has highlighted diversity and dynamics 
alongside ‘traditional’ patterns and continuities as well as partial modernisation of 
social organisation. It may seem appropriate to contrast the culturally laden ideas 
to modernise village life as designs conceived by an ‘urban’ planning elite on the 
one hand, and local everyday life that follows ‘rural’ patterns on the other hand. 
Marcel Thomas (2018) has pointed out the conf licts in transition from ‘village’ to 
‘city’ that resulted from this juxtaposition of cultural constructions. However, it 
remains questionable whether one should go so far as to polarise the cultural pat-
terns of urbanity and rurality to such an extent, to disjoin them from their social 
bases and from living practices, and to interpret them solely as f loating discours-
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es and life styles. The fact is that—often idealised—conceptions of rurality rever-
berate back on village and town planning (Langner 2016).

Third, the discourse on the ‘future of the village’ has shaped the scholarly de-
bate. Over the past few decades and in particular from the 1990s, thousands of 
villages have lost inhabitants, economic substance and innovative potential. The 
reason for this is not so much the new trend of re-urbanisation than processes of 
regional differentiation. As a result, a sharp divide between villages has emerged 
that is based on their geographical location. For example, there are villages where 
the only residents left are virtually all elderly (meeting their needs becoming in-
creasingly precarious, however), while others profit from the inf lux of city dwell-
ers and commuting professionals (Becker 1997: 52-69, 280-294; Die Zukunft der 
Dörfer 2011).

Fourth, research following the concept of ‘rurality’ that does not directly ad-
dress villages as delimitable territorial units, but ‘rustic’ living and discourses 
based on a notion of ‘the countryside’, has questioned the supposedly now ubiqui-
tous urbanity and the prevalence of urban lifestyles (Dirksmaier 2009). At least at 
the level of public infrastructure, forms of mobility and consumption, ‘town’ and 
‘countryside’ are not as easily distinguished as some 50 or 100 years ago—espe-
cially in intermeshed metropolitan regions.

The Small Town—Attempts at a Definition

Compared to the quite complex, profoundly historical subject matter of the vil-
lage and its rapidly changing characteristics in the 20th century, the small town 
(Kleinstadt) seems to be somewhat simpler to grasp. Considered statistically, ac-
cording to the definitions in use since the international statistical conventions of 
1871/1887, small towns have between 5000 and 10.000 residents. Still smaller ones 
fall under the category of ‘country town’ (‘Landstadt’). Departing from this defi-
nition, it has become customary to distinguish small towns with respect to their 
local core functions and their economic and social specialisations, such as factory 
towns, mining towns or spa towns. Smaller towns are often characterised by such 
specific functions more clearly than larger cities that are usually more heteroge-
neous. For decades, a major strand in geographical research has concentrated on 
the question of how to measure the centrality functions of such small towns. It 
is largely assumed—and historical studies have substantiated the claim—that 
small towns and country towns assume much greater institutional and commer-
cial importance than their modest numbers of inhabitants indicate because fa-
cilities such as medical surgeries and secondary schools, which served a broader 
hinterland, settled there. The proximity to a large city or the location within an 
agglomeration plays a role in this as well (Zimmermann 2003). On the one hand, 
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consensus has largely been reached that many characteristics of mid-sized cities 
(Schmidt-Lauber 2010) equally apply to small towns. On the other hand, histori-
cal studies may include towns below the threshold of 5000 inhabitants, provided 
they meet other criteria conventionally defining small towns. Yet the small town 
stands out prominently against its surrounding villages and rural areas. Like the 
countryside or village, the small town continues to be determinable as an entity 
with definite qualities—in relation to its environs and to other towns.

According to the 19th century literary discourse the small town permitted 
more humane living by virtue of its reduced scale and pace. It was frequently 
depicted as the citizens’ lost paradise. During the 20th century, this image was 
adjusted to ref lect the tension between the critique of civilisation attached to life 
in large cities and the ‘other’ path to modernity that small towns seemed to offer. 
It appeared as a retreat and a place for individual resistance (Nowak 2013: 71-77; 
Hüppauf 2005).

Small-town representations of the 20th century vacillate between folkloris-
tic illuminations and criticism of their anti-urbanity, between ideals and clichés, 
between visual authentification strategies and medial standardisation processes. 
In the case of the town of Bretten in Baden, Benita Luckmann (1970) described an 
atmosphere in which a critical ref lection about the own past during National So-
cialism was suppressed. This was a typical external observation during the 1970s, 
soon to be followed by numerous explorations of small-town milieux. Such crit-
ical inquiries asked whether small towns, with their petty bourgeoisie and elites, 
had an affinity to National Socialism. Soon not only the potentials for resistance 
came to light but also continuities transcending both the caesura of 1933 and 1945 
(Luckmann 1970; Stokes 1984; Klemp 1997; Minner 1999; Peters 2015). The debate 
about small towns’ role in National Socialism points to a larger field of research 
that is concerned with processes of political mobilisation, the effects of deagrari-
anisation, continuities in worldview and cultural milieux (Gruttmann 2012).

Christine Hannemann and Carsten Benke (2002) concluded from extensive 
sociological field research in East Germany during the 1990s that the residents’ 
assessment of the quality of life, the persistence of the local way of life and the 
manageable scale of small-town living was positive, although it could be perceived 
as restrictive. In current publications, the future development of small towns 
does not appear as negative throughout, but presents a picture that differs with 
the location of the towns. The greatest problems are seen to be vacant properties 
in pedestrian zones, migration into agglomerations and the competition to pri-
vate stores by online shopping which, however, also massively affects larger towns 
(Gatzweiler 2012; Schrödel 2014; Beißwenger 2017).
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The Metropolis—Definitions

From the point of view of the 20th century, a metropolis (within the European 
context) is a prominent big city of recognised economic prosperity, cultural di-
versity and innovative energy. It is recognised for its abundance of social and 
cultural institutions and serves as a role-model for urban development. The me-
tropolis differs from the demographically defined ‘big city’ (‘Großstadt’, above 
100.000 inhabitants), although the latter is equally important regionally as a cen-
tre of services, culture and economic development, especially in Germany with its 
polycentric structure of cities. It is also distinguished from the ‘mega-city’, which 
is currently understood as an agglomeration (including a core town) of a total of 
over 10 million inhabitants. The concept of the mega-city aims specifically at the 
phenomenon of rapid urbanisation in Latin America, Asia and Africa which has 
considerably broadened the horizon of recent urban research (Hoerning 2012; 
Schwentker 2006; Sander-Faes/Zimmermann 2018; on the metropolis as a munic-
ipal region: Saldern 2018).

A metropolis is characterised by a level of centrality beyond that of other big 
cities and operates as a node in an international network of communication and 
culture. It may not necessarily be the largest city, but its cultural uniqueness has 
historically been acknowledged as distinctive. It is generally agreed that a metrop-
olis offers a high quality of life, in the sense of a rich and highly diverse urbanism, 
cultural offerings and entertainment, and the experience of different milieux.

In recent conceptualisations, the metropolis is increasingly defined as a cul-
turally symbolic place within the context of a global economy of symbols. In this 
connection, the metropolis is a site that takes on a prominent function in the 
course of cultural globalisation and allegedly cultural homogenisation (Volgmann 
2013: 21-30). A somewhat competing concept of the metropolis, the ‘global city’ 
(Sassen 1991), refers to a city noted for its commerce on a global scale, functioning 
as an international node in networks of trade, value addition and communication, 
but riven with serious social faults (Michel 2010). This concept of the metropolis, 
based on a cities’ cultural and economic centrality, also fits in well with an en-
vironmental history perspective, in which these cities are the nodes of material 
f lows (Schott 2014: 17-22, 174-178, 214-217; Bernhardt 2001).

The status of a metropolis is not definitely established. Its characteristics re-
f lect the perception of available amenities, a specific atmosphere, and the image 
that residents as well as outsiders have of the city. Defined in this way, the status 
of a metropolis cannot be ‘produced’ at will, no matter how actively it is promoted. 
In most cases sociologists and historians practising in the field are quite unani-
mous about whether a given city has acquired the quality of a metropolis.

Friedrich Lenger (2013) has emphasised the ambivalent role of European 
metropolises in the process of modernisation. On the one hand, they served as 
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role-models and pace-setters of modernism. On the other hand, the same pro-
cesses aggravated problems of segregation and led to such contradictions as the 
factual “weakening of the central core” and a visionary “inner-city renaissance”. 
With a particular focus on the history of social history and the history of the 
public sphere, Lenger analysed phases of expansion and crises, highlighted the 
role of infrastructure, city planning and art, and emphasised the formative role 
of migratory processes and urban social movements (cf. Lenger 2013, pp. 13, 245-
272, 385-434, 516-552; cf. Zimmermann 2000; Behrends/Kohlrausch 2014). While 
many researchers have pointed out the historical achievements reached during 
the process of modernisation, the uniqueness, beauty and model character of me-
tropolises, their social and environmental problems have again been recognised 
in recent analyses. Dieter Schott’s study (2014) is exemplary in this regard. He 
presents the ‘networked city’ and the emergence of urban planning as a reaction 
to the environmental crises of the 19th century. Miserable living conditions, high 
mortality, inadequate basic amenities, and a lack of green spaces have led to a 
path of development that has culminated in the model of the ‘sustainable city’ at 
the end of the 20th century (Schott 2014: 275-345).

Desiderata of Research on Metropolis, Small Town and Village

A trend in metropolitan research that so far has only been taken up hesitantly is to 
ref lect on the experiences of inhabitants. How exactly are private and increasing-
ly normalised and commercialised public spaces bound together in a metropolis? 
How is the critical security situation perceived, particularly in the very largest cit-
ies? How do tenants cope with the massively rising rents and still devise forms of 
self-determined living? Village research likewise lacks studies on differing expe-
riences, and particularly on perceptions of urbanity from a village perspective. In 
the context of small towns, research on perceptions of the ‘subjective’ experience 
is somewhat more developed. Through regular questionnaire surveys, on the one 
hand, and studies in literary and cultural sciences, on the other hand, we know 
more about this level of everyday life in small towns.

Although the ‘agglomeration’ established itself as a settlement type during the 
second half of the 20th century, superimposing itself upon former boundaries, it 
is highly remarkable that the different settlement types continue to exist, even 
inside such agglomerations. In addition, the formation of agglomerations has to 
be analysed more systematically in the context of regional development. As the 
formation of agglomerations is often related to the depletion of other regions, it is 
indeed an unbalanced and polarising development.

Furthermore, there is a lack of transnational or translocal studies going be-
yond comparative analysis, which focus on the relations between cities. For the 
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future one must expect that especially in metropolitan research, historical as-
pects of migration will gain ground as well as the issue of multi-culturality. In the 
context of a transnational research agenda, more emphasis will also be placed on 
identifying the appropriate parameters of modernisation and modernity (Bechtel/
Galmiche 2008; Behrends/Kohlrausch 2014). With the rise of post-colonial studies 
particularly in the English-speaking world and the expansion of studies on glob-
al history, one should expect that post-colonial approaches will be applied more 
explicitly to the history of cities and urbanisation. Master narratives of European 
modernity are beginning to be questioned, while the experiences of ‘the others’ 
are being included in urban histories. This does not mean that models of Euro-
pean urban development will lose historical validity in other regions of the world, 
and that the conceptions of humane city design arising originally within the Eu-
ropean context are becoming obsolete. However, it has to be acknowledged that 
ultimately the ‘non-Western’ world has significantly inf luenced European moder-
nity, most palpably so in metropolises (Randeria 2000; Osterhammel 2010: 315-
464). This implies that Western modernising campaigns are also falling within the 
scope of critical observation—for instance, the planning euphoria of the 1970s and 
the opposition to it (Haumann 2011; Zitzewitz 2014; Baumeister/Bonomo/Schott 
2017).

All in all, the current debates on the history of cities and urbanisation show 
that typologies, such as the ones sketched above, are indispensable in order to 
arrive at differentiated and yet clear and comparable results. They depend on the 
premises made by researchers and on their contemporary ways of thinking about 
cities and settlements. As such the typologies of village, small town and metrop-
olis are themselves subject to historical change. Besides, the boundaries between 
the different settlement types are becoming blurred by a growing array of mate-
rial, social and communicative interdependencies and linkages that emerge be-
tween them. This focus on translocal connectivity seems to contradict the idea of 
conceptualising types of settlements according to their function. Nonetheless, it 
still makes sense to discuss the basic quantitative and qualitative characteristics 
that define the different types of urban sites. They continue to operate in different 
ways and with different effectiveness, and most of all, they continue to be experi-
enced as distinguishable entities despite the levelling tendencies of globalisation.
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European Periphery

Rainer Liedtke

Whether something is central or peripheral depends entirely on the position of 
the observer. The historiography of urban Europe in the 19th and 20th centuries, 
and in particular with regard to urbanisation and environmental issues, shows a 
marked tendency to consider anything outside North Western and Central Eu-
rope as ‘peripheral’. With a few exceptions, the development of Scandinavian, 
Southern, South Eastern and Eastern European cities has been of only secondary 
interest in academic discourses of European urban history. The field is still dom-
inated by enquiries into the metropolises and smaller cities of Britain, the Ger-
man-speaking lands, France and the Low Countries. This contrasts sharply with 
the great interest in Mediterranean towns and cities in the Middle Ages and Early 
Modern periods.

This chapter explores a small selection of recent research on Southern Europe-
an urbanisation. The following overview does not claim to be comprehensive, but 
it should serve to give an impression of recent questions addressed in research on 
the urban development of Portugal, Spain and Italy, especially in the 20th cen-
tury. Research on specific cities or countries has been included as well as some 
comparative studies looking at Southern Europe more broadly. The Euro crisis of 
the past decade, which has hit Southern Europe particularly hard, has not helped 
to strengthen academic and research structures in that area. However, it has 
prompted scholars, especially in the social sciences, to enquire more closely into 
the origins of a supposed North-South divide. Finally, this selection is limited to 
works written in English, which are accessible to a broader international reader-
ship. Research published in Italian, Spanish and Portuguese is obviously far more 
extensive. Studies that take into account the environmental history of cities in 
Southern Europe are scarce. With the exception of transport infrastructure, the 
environment is therefore rather peripheral in the writings on Southern European 
cities, which obviously also has to do with the very different experience of indus-
trialisation.
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A Peripheral Perspective

In a way, research on Southern Europe and other peripheral regions seems to 
portrait cities in this region as catching up on achievements such as urban devel-
opment, public housing and welfare, town planning, urban governance and civic 
society and, to a lesser extent, infrastructure. These topics have been discussed 
extensively over the past decades with regard to the self-defined ‘centre’ of Europe. 
We know a lot about housing, governance, infrastructure and so forth of London, 
Paris and Berlin as well as a number of second and third tier cities in the North-
West of Europe, usually those that underwent significant industrialisation or 
were centres of government and power. However, applying the term ‘catching up’ 
would mean falling into the same trap as those scholars who have claimed to write 
about the ‘European city’ while regarding only a portion of the continent’s urban-
ities (cf. Siebel 2004). Instead, Southern European developments should be con-
sidered in their own right. In some cases, a distinct Southern pattern is evident, 
while in others the process reveals characteristics representative of one country or 
simply an individual city. This has been stressed in many of the contributions to 
the path breaking collection of essays edited by Martin Baumeister and Roberto 
Sala (2015). While not dealing specifically with urbanisation, this collection iden-
tifies several aspects that have prevented a specific or at least independent ‘pe-
ripheral’ perspective on European developments. The contributions challenge the 
idea of promoting a uniting and continuously integrating Europe that leaves little 
room for ‘aberrant’ developments. Instead, the volume considers whether there 
was a specific path of Southern European modernisation, which differed from the 
supposedly ‘normative’ Anglo-American model. In doing so, the discursive pow-
er hierarchies imposed by the North-Western European ‘core’ over the ‘periphery’ 
become evident. Furthermore, most contributions to Baumeister and Sala (2015) 
question the perceived unity of the European South and provide ample evidence 
for the marked historical differences between the countries in the region.

One particular weakness affecting much research on the urbanisation of 
Southern Europe is the relative paucity of hard data. While incomplete or miss-
ing land registers make it difficult to ascertain ownership structures over time in 
many Southern cities, only a few recent studies address this problem. Chatel et 
al. (2017) turn to urban census data from France, Italy, Spain and Portugal, draw-
ing on over 65.000 local units from population censuses between 1920 and 2010. 
Their research has established patterns of distribution and growth of population 
in various Southern European localities. They conclude that since the 1970s a dis-
tinct deconstruction and extension of cities in this region has occurred, leading to 
new forms of social organisation. This adds significantly to our understanding of 
urbanisation processes in this part of Europe, but more empirical studies of this 
kind are required to provide the foundations for further research. 
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Deficient Governance, Planning and Infrastructure

Well-ordered city planning, including the meaningful implementation of infra-
structure not only for transportation but for all the utilities, such as water, gas 
and electricity, which developed during the 19th century, has probably been the 
single-most important characteristic of the modern ‘European city’. While there 
is no lack of masterplans for most Southern European metropolises, there is very 
often an enormous discrepancy between official planning and its practical im-
plementation. This means that in many Southern European locations water pipes, 
gas mains, electric cables or the city transportation network have been construct-
ed and assembled in a rather piecemeal fashion, sometimes years after the hasty 
erection of dwellings, which provided at least some provisional accommodation 
for incoming migrants from the countryside. This classical topic of Southern 
urbanity has recently been analysed in the context of Italian city development. 
Percy Allum’s (2003) study on Naples explains the enormous disparity between 
the drafting of masterplans and their at best partial implementation. He draws 
attention to the intricate relations between planners and politicians since the Sec-
ond World War but also to the role of building speculation in the South Italian 
metropolis. This was a perennial problem in 20th century Southern Europe, and 
remains a problem today, highlighting the importance of personal relations in un-
derstanding urban formations.

The fact that land registers are often incomplete or even absent poses anoth-
er challenge to planned development in many Southern European cities, as does 
multiple and conf licting ownership of usually small plots of building ground, a 
situation that has led to sometimes peculiar alliances. This has been shown in a 
study on planning in Turin, an Italian city that is not completely representative 
for Southern European developments because of the strong presence of an urban 
working class and a rather ‘western’ model of governance. Nevertheless, in his en-
quiry into urban governance in the context of city planning Gilles Pinson (2002) 
has been able to demonstrate that the interests of the Turin authorities and a mul-
titude of smaller actors on the micro level have mutually reinforced each other to 
arrive at a rather effective mode of city planning. When looked at from the outside, 
this process appears fragmented and, at least to the Western European observer, 
chaotic because of the number of actors involved on different levels. However, this 
pattern, which is quite typical for many Southern European communities, could 
also strengthen the municipal institutions and enhance their legitimacy.

Nonetheless, city planning gone spectacularly wrong has also been a familiar 
feature of the Southern European urban experience. Post-war city ruins are a case 
in point, exemplified by unfinished public works in Italy. While not specifying the 
detailed background for such examples of administrative failure, Pablo Arboleda 
(2017) makes clear that usually rather obscure and singular political and econom-
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ic circumstances involving a variety of actors occupied with urban planning and 
governance were responsible. Furthermore, expert knowledge and professional 
qualifications determined who was in charge of executing plans and allocating 
resources to a much lesser extent than in Western and Central Europe. Interper-
sonal relations defined processes of urban development and therefore shaped the 
structure of civic society on the local level in all of the Mediterranean.

What most studies fail to address is that in many instances citizens—either 
individually or as collective actors—often found ways to make up for the failures 
of official planning by creating alternative ‘public works’ on the local micro level, 
if only for their immediate neighbourhood. Once again, urban historians accus-
tomed to Western developmental traditions regarded such action as ‘illegal’ and 
disordered. However, for many Southern European cities they were without al-
ternative, especially during the period of accelerated urban growth from the 1950s 
to the 1970s. New arrivals from the countryside needed not only housing but also 
access to utilities such as water, gas and electricity and connection to the urban 
transport networks. To regard this as ‘catching up’ with Western European devel-
opments would be missing the point.

As in most European cities, the last third of the 19th century saw the beginning 
of a fundamental modernisation of urban public works also in the South. A study 
of Barcelona’s water supply system between the 1860s and 1960s demonstrates 
that the city learned from international experiences but at the same time had to 
come to terms with problems specific for Southern Europe or Spain respectively 
(Guardia et al. 2014). These included droughts, unreliable communal authorities 
and patterns of governance, corruption, frequent regime changes and above all a 
city that had grown relatively uncontrolled since Ildefons Cerda had planned new 
urban districts in the most revolutionary style during the 1860s.

One of the defining characteristics of Barcelona’s urban development that 
emerged in the 19th century and continued to be of great importance into the 20th 
century was the city’s market system. Although running a system of city markets 
was the norm in any European metropolis, the Southern European experience dif-
fered from that of the North-West in the sense that large and permanent covered 
markets remained particularly significant until the age of the supermarket. While 
in highly industrialised countries public markets became less and less central for 
supplying the citizens with food and household items from as early as the late 19th 
century, such institutions continued to f lourish in the South. In Barcelona they 
defined city quarters, served as important centres for social interaction and for 
the empowerment of women who often ran the stalls (Fava et al. 2016). Markets 
became landmarks and focal nodes of the city’s neighbourhoods. In their vicin-
ity, a dense network of commercial but also cultural activities evolved. Covered 
markets therefore remained a distinct urban characteristic in Southern Europe 
for much longer than in the rest of Europe, in the same way as ‘life in the open’ 
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through the ample usage of public spaces for the conduct and display of social and 
cultural life.

Another highly interesting collection of essays on the same period explores the 
mutual inf luence of the development of natural sciences and Barcelona’s urban 
infrastructure (Hochadel et al. 2016). The focus here moves away from the usual 
elite-based discourse involving only a few central institutions to a more public or 
‘civic’ approach exploring manifestations of science in different parts of the city. 
Contributions deal with public parks, dental clinics, sanitation and electricity, un-
derground medical treatment or Spiritism and how they shaped various parts of 
the city. This volume therefore points to Barcelona as a modern, future-oriented 
metropolis, which nevertheless incorporated a utilitarian yet conservative outlook 
on scientific developments on the everyday level.

While studies on the development of port cities, particularly the Portuguese 
cities as Atlantic transit points are plentiful for the Early Modern period, Research 
on the subsequent periods is much scarcer. Magda Pinheiro (2009) provides a very 
useful English language overview of the development of Lisbon in the time after 
it had lost much of its colonial grandeur. Focusing on urban transport networks, 
her article explains that communal and state institutions only cared for the de-
velopment of the central core of the city, while the provision of housing and in-
frastructure to the ever-growing suburbs and outlying areas were left to private 
developers. Interestingly, but not uncharacteristic for Southern Europe, railways, 
which were pivotal to the development of most North-Western European cities, 
only played a minor role in Lisbon, where short distance electric tramways served 
for transportation in the inner city.

In front of this backdrop, immigration from the countryside created huge 
problems for Lisbon throughout the 20th century, when public works usually 
lagged behind the development of dwellings. In spite of the existence of urban 
masterplans, many citizens needed to take the initiative themselves if they want-
ed adequate living quarters. Lisbon is thus a textbook case ref lecting virtually all 
Southern European cities. Masterplans had been produced for both of Portugal’s 
major cities, Lisbon and Porto, during the 1930s, as the detailed account by Teresa 
Marat Mendes and Vitor Oliveira (2013) outlines. This development came in the 
consolidation phase of the Salazar dictatorship and demonstrates the importance 
the regime attributed to an orderly development of the urban form. Inf luenced 
by French planning practices in particular, the new General Urban Development 
Plans were up to international standards, including zoning, regulatory codes and 
the integration of health and hygiene measures. Rationalism, which on paper was 
full of good intentions, guided the planning process; in practise, though, the eco-
nomic means to realise it were insufficient, with the plans also failing to account 
for the massive enlargement of the cities due to internal migration.
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Finally, a fascinating study of the development of urban infrastructure con-
nected to the Olympic Games of 1960 in Rome deserves to be mentioned. Simon 
Martin (2017) explores the organisation of the games, building activities and gen-
eral urban revival in the context of Italy’s larger national goal to dissociate itself 
from its fascist past, much like West Germany did with the 1972 Olympics in Mu-
nich. At the same time, the games were seen as a chance for the ruling Italian 
Christian Democratic Party not only to strengthen its political following but also 
to fill the pockets of contractors it associated with. The article concludes that the 
change to rebrand and modernise the eternal city was clearly forsaken and that 
the Games only provided minimal change in the urban fabric of Rome.

Challenges of Rapid Urban Growth

Migration from the countryside was one of the forces that drove the tremendous 
changes many Southern cities underwent since the 1950s. This transformation is 
charted in a collection of essays on Italian cities edited by John Foot and Robert 
Lumley (2004). They show that internal migration, as well as international im-
migration, changed urban identities and cultures. Focusing on Milan and Turin 
in particular, the individual contributions demonstrate that urban development 
changed notably between the phase of accelerated industrialisation during the 
1950s and 1960s and the onset of deindustrialisation in the 1980s, a phase that con-
tinues to this day. In particular, in the cultural sphere, the old established bound-
aries of the city, some stemming from the time of the Northern Italian city-states, 
were challenged by new or revised forms of cultural production, including archi-
tecture, the role of central squares, the perception of urban crime or the creation 
of urban literature. However, the contributions to Foot and Lumley (2004) repre-
sent only a partial image of urban reality in a country where some regions have 
much in common with the well-known urban history of North-Western European 
cities. What is important to remember here is that the established connection be-
tween industrialisation and urbanisation does not function in the same way in 
Southern Europe, where there were very few regions characterised by heavy in-
dustry and only some which thrived during the second wave of industrialisation. 
Therefore, urban growth in the South was and remains a phenomenon that needs 
to be regarded outside the industrialisation paradigm.

Nonetheless, the history of towns in Southern Europe that do exist because of 
industrialisation is relevant for the understanding of Southern European urban 
history. This story also needs to be heard, if only to correct the image that ‘the 
South’ was a latecomer in urban development. Such a case is Sesto San Giovanni, 
north of Milan’s city centre, which since the late 19th century grew into one of 
the country’s pre-eminent centres of industrial production. Valerio Varino’s (2016) 
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study tells a story that is reminiscent of the history of classic ‘industrial villages’ in 
the German Ruhr Area or the English Midlands. Within a relatively short period of 
time, when the town’s population surged, a close-knit urban community emerged, 
while the development of public services and the formation of an urban civil soci-
ety lagged behind.

Coping with the Legacy of Authoritarian Regimes

During the 1920s (Italy and Portugal) and 1930s (Greece and Spain), dictatorships 
were established in all Southern European countries, which was not all that un-
common for inter-war Europe in general. While Italian Fascism and the Greek 
military dictatorship did not survive the Second World War, autocratic regimes 
remained in power in Spain and Portugal until the mid-1970s, with another short-
lived dictatorship in Greece between 1967 and 1974. These political conditions are 
very significant particularly in the context of research on urbanisation in Spain 
and Portugal. 

Research on urban Spain, especially on the 20th century, has overwhelmingly 
focused on Barcelona, and the publications regarded here ref lect this. Partially 
this is due to the good availability of sources about the Catalonian capital. How-
ever, another probably more important reason is the interest researchers have 
shown in Barcelona during the Franco dictatorship as a city that was historically 
much more hostile to the regime than the political power centre Madrid. Finally, 
together with the Basque region, the city was and remains the most heavily in-
dustrialised part of Spain. Among the topics that have interested urban historians 
of Spain most, welfare and housing stand out. Both constituted connected fields 
in which the short-lived pre civil war republic, but in particular the dictatorship, 
were highly active in order to have a formative and controlling impact on soci-
ety. It is therefore not surprising that, in stark contrast to much of the research in 
other parts of Europe, endogenous forces in the field of housing, urban planning 
and welfare policies play a much larger role in Spain and have been far better re-
searched than, for example, grass roots initiatives and self-help activities by urban 
dwellers. This is shown conclusively in José Maria Cardesín’s essay (2016). Instead 
of looking at city plans and city planners independently, most studies start by 
investigating the political inf luence on urban development, maybe with a side-
glance at exogenous economic factors which of course determined the leeway re-
gimes and also planners had in an economically rather limited environment.

The Republican period before the Civil War, which has drawn less attention 
from urban historians than the following dictatorial decades, was nevertheless 
highly inf luential for the post-war period, as a highly interesting study on this 
‘urban transition’ demonstrates (Carmona et al. 2017). The urban housing market 
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was already much stretched by incoming peasants during the 1920s and 30s, with 
demand for the construction of dwellings soaring. However, the article shows that 
housing supply was also substantially increased. From this, the authors conclude 
that there was a rather responsive policy of creating new dwellings at affordable 
prices on the communal level. The f light from the countryside, however, was not 
nearly as severe in Spain as in other Southern countries during the decades after 
the Second World War. While the Spanish dictatorship may be blamed for devis-
ing all kinds of methods to control its citizens, it apparently did what it could un-
der the strained economic conditions to create new, if not always terribly attrac-
tive dwellings in the rapidly growing conurbations.

The extremely stable Salazar dictatorship shaped Portugal’s urban politics and 
planning even beyond its end in the mid-1970s. An empirical study demonstrates 
the persistence of interpersonal networks that outlasted the transition to democ-
racy (De Almeida 2017). While the initial, freely held local elections swept away 
almost all of the old political guard, this democratisation was only superficial. De 
Almeida argues that city dwellers were willing to participate in local government 
and voted into office a diverse group of experts and non-experts from different 
social backgrounds, who had not been tainted by overt allegiance to the old re-
gime. However, many could not retain their positions in future elections when 
clientelist considerations, the perennial political feature in all of Southern Europe, 
began to inf luence local politics again. While it was true that ‘ordinary people’ ini-
tially assumed control, old networks of acquaintance and material and immateri-
al indebtedness took over again. Such observations on the legacies of dictatorship 
might also explain why in Southern Europe civic society and urban governance 
followed a logic that was different from that of North-Western Europe.

Conclusions

There is far less research on urbanisation in Southern Europe than on cities in the 
North-West of the Continent. Some very good research is being ignored not only 
in international comparisons, but also by experts in the various national histories 
because it is not written in English. Nevertheless, the notion that this research 
‘on the periphery’ has to catch up with what has been established about the urban 
North-West of Europe is plainly wrong. Instead, urban societies from Portugal to 
Greece (and including Turkey in some respects) have found ways of coping with 
historical developments and the resulting challenges that differed markedly from 
the ‘common’ European story. This includes the region’s economic development 
and migratory patterns, but also the markedly different political structures and 
experiences, such as clientelism and the legacies of dictatorship that lasted well 
into the second half of the 20th century. Historical research specifically address-
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ing environmental issues in Southern European cities is only in its infancy. This 
ref lects the widespread disregard for such topics in society and politics in these 
countries.

We are definitely lacking studies that elaborate on the commonalities and dif-
ferences of the Southern European urbanisation experience as a sort of counter 
story to the established narrative of the ‘European city’ that only portrays develop-
ment to the north of the Pyrenees, the Alps and the Balkans. A broader perspective 
on European urban history that recognises the specificity of the Southern regions 
will be able to move beyond the established interpretations of urban development.
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‘Teaching’ is not a concept of urban-environmental history; thus, the question 
whether urban-environmental concepts can enhance historical learning processes 
might seem arbitrary. May not any historical subject become an object of teaching?

The specific teaching value of concepts of urban-environmental history is 
threefold. First, the conceptual dimension itself resonates with fundamental con-
siderations of current history teaching, both at school and university levels. In 
many places, current approaches to the teaching of history aim to initiate learners 
into the operations of historical thinking. Rather than cramming students with 
facts and figures, they are encouraged to develop their ‘competences’ in order to 
solve ‘problem-oriented’ questions. This calls for the deliberate application of con-
cepts and categories which help to arrange the vast arrays of historical informa-
tion into meaningful narratives (Rüsen 2013: 156-166). Therefore, we will examine 
in which respects concepts from urban-environmental history may contribute to 
this didactic purpose.

Second, the concerns of urban-environmental history touch on relevant issues 
of current public debates. They resonate with concerns about the future of urban 
life and environmental problems and link up to more comprehensive perspec-
tives on social and economic development. This makes the issues addressed in 
urban-environmental history relevant for all kinds of questions that deal with the 
current and future interrelationship of urban life and the environment (Dinçkal/
Mares 2011). By dissolving the dichotomy implied in the alleged division between 
the ‘culture’ and ’nature’, some concepts from urban-environmental history hold 
the potential to reshape the basic categories with which learners approach their 
surroundings and thus allow them to ref lect on their individual position in ongo-
ing processes of socio-ecological change. 

Third, concepts of urban-environmental history offer opportunities to relate 
local experiences to larger, even global contexts. As soon as the concepts are dis-
cussed not only theoretically, but also using the concrete example of the city on the 
doorstep, the familiar environment can become the starting-point for the scruti-
ny of more general trends and patterns. In this context, teaching urban-environ-
mental history can also benefit from source material available at the local level, of-
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ten inviting to pursue explorative forms of teaching, such as projects organised in 
partnership with local museums or archives (cf. Evenden 2009; Lewis 2004). How-
ever, it is important not to assume that learners automatically have an interest in 
their local environment (cf. John 2018: 48-50). In most cases, interest in the local 
environment must first be raised. In such constellations, the use of concepts from 
urban-environmental history for the design of teaching units allows teachers to 
transcend the local situation by giving a broader resonance to local experiences.

In the following chapter, we ask in what respects the concepts of urban-envi-
ronmental history, which have been introduced in this volume, might contribute 
to the aims of history teaching. In order to suggest possible answers to this ques-
tion, we proceed in two steps. First, we will brief ly summarise our understanding 
of the core aims of history teaching, based on some ideas discussed in German 
history didactics; then we will relate these fundamentals to concepts of urban-en-
vironmental history.

Concepts, Competences and Problems

‘To think historically’ does not only involve the knowledge of facts but the capac-
ity to construct meaningful narratives, based on a methodologically appropriate 
discussion of source material and prior interpretations of history. In order to be 
‘meaningful’ in this sense, historical narratives have to, among other aspects, re-
late historical detail to larger categories, which structure the plethora of informa-
tion from the past according to questions of relevance (Schreiber 2016: 119-129). The 
questions are of particular relevance if they emerge from problems which connect 
to current issues. In order to develop the capacity to build such narratives, history 
didactics has started to direct much attention at ‘competences’. In Germany alone, 
more than a half-dozen models for defining and arranging historical competences 
have been suggested (Barricelli et al. 2012). Despite their differences, they share 
some similar assumptions and aims: Learners should be enabled to render judg-
ment on complex historical questions. This implies the capacity to evaluate histor-
ical settings and come to conclusions about causes and effects at work in historical 
situations, but it also includes the ability to apply the conclusions drawn from his-
torical considerations to current challenges (Zülsdorf-Kersting 2016).

In order to achieve these aims of history teaching, didactic theory recom-
mends starting from asking questions which constitute problems rather than 
sticking with chronology. As far as the definition of the term is concerned, ‘prob-
lem’ refers to different dimensions of teaching history. First of all, it refers to any 
teaching arrangement which starts from the observation of some unusual, sur-
prising or not self-explaining fact. This instigates a structured learning process 
in several stages, from identifying the problem, grappling with ways of tackling 
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it (involving the use of historical source material) and devising a solution. Since 
this process requires argument rather than the mere description of past processes, 
‘problems’ constitute an intellectual challenge to learners and call for a negotiation 
of complex contexts (Hensel-Grobe 2012: 53-59; Pandel 2013: 340-343).

‘Problem-oriented’ and ‘competence’-based approaches are not singular to 
history teaching, since prompting learners to develop structured arguments is at 
the heart of teaching in many disciplines. However, there are more specific di-
mensions to problem-related learning in history. Beyond referring to any prob-
lem-centred question identified in class, a historical ‘problem’ has to be embedded 
in wider social and theoretical issues. For example, experiences from the life-
world of learners, especially social constellations that may challenge identities 
and norms of behaviour, are dealt with as core problems of the ‘big’ questions of 
modern society, such as inequality, poverty, injustice, climate change, challenges 
of democracy. The same goes for ref lections on the main categories of historical 
and political thinking, through which relevant information is distinguished from 
less relevant information, real from fictional narratives or in which different stag-
es in historical processes are identified (Barricelli 2011: 84-85).

In which respects might concepts of urban-environmental history contribute 
to initiate learning processes along the lines sketched out so far? We would like to 
focus on two potential benefits:

First, the life-world of learners is currently pervaded by debates about en-
vironmental issues. In 2019, ‘Fridays for Future’, an international movement of 
young people for political action on climate change, seems to have inspired a new 
generation of environmental activism. The elections to the EU parliament in the 
same year saw a moderate rise of parties campaigning on similar issues. Many of 
the initiatives were, not exclusively but to a large extent, urban phenomena, thus 
highlighting the challenge of combining sustainable ways of resources manage-
ment with urban life styles and locating these issues close to the concerns of pupils 
and students. Integrating concepts from urban-environmental history into teach-
ing thus links existing calls for increasing the environmental dimension in history 
teaching to current concerns (cf. e. g. Schwartz 2006).

Second, beyond current political drama, concepts of urban-environmental 
history may contribute to develop more sophisticated thinking on the relationship 
between ‘culture’ and ‘nature’. Frequently, both are seen as opposed or at least dif-
ferent spheres, with human ‘culture’ and the artificial ways of urban life damaging 
or destroying an idealised, harmonious ‘nature’ best left independent of human 
interference. However, as Martin Melosi (in this volume) observes, “cities are only 
artificial in our eyes if humans themselves are excluded from the natural world.” 
And yet, such binary myopia informs much thinking on the relationship between 
urban life and natural environment. Many of the concepts of urban-environmen-
tal history introduced in this volume dispute such dichotomies. Instead, they 
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negotiate the line between ‘nature’ and ‘city’ or ‘society’, the ‘cultural’ and ‘natu-
ral’ worlds. With respect to material aspects, such as resources and waste man-
agement, circulatory and metabolic approaches link the urban and extra-urban 
spheres in processes of exchange which show both sides depending on each other 
(Barles and Weber in this volume). The concept of the ‘technosphere’ tackles the bi-
nary division head-on by observing the effects of technological development even 
in places that might appear as nature ‘untouched’ by human interference. Instead, 
as Chris Otter (in this volume) remarks, humans themselves, “in fact, are artefacts 
of the technosphere.” Apart from analysing material effects, some concepts, such 
as the concept of ‘socio-natural sites’ (Winiwarter/Schmid in this volume), have 
been put to good use in understanding visual representations of urban and en-
vironmental constellations, emphasising the cultural dimension inherent in the 
construction of images of urban and natural life (Knoll 2013). Thus, concepts from 
urban-environmental history challenge much received thinking, facilitating fresh 
perspectives among learners and serving the general purpose of training students 
in the ref lected use of categories in historical thinking. This might go so far as to 
reveal contradictions in learners’ own ways of life, e. g. a careless use of energy 
resources while protesting against climate change at the same time.

Concepts as Perspectives

While the application of concepts from urban-environmental history heeds the 
calls of academic history didactics, many practitioners find the explicit appli-
cation of theoretical concepts rather ambitious, given the limits of many actual 
teaching arrangements, not the least the lack of time. Such objections are not to be 
ignored. However, attempts to integrate theory into history teaching are not with-
out precedent (cf. e. g. Guse et al. 2015), and concepts from urban-environmental 
history may make a promising addition to such efforts. Moreover—and more im-
portant—our argument does not necessarily call for involving learners with the 
details of theory. More crucial is the fact that concepts from urban-environmental 
history offer perspectives on history that may inform the planning of teaching 
arrangements in a more implicit mode. If perspectives such as overcoming the 
dichotomous thinking about ‘culture’ and ‘nature’ are applied to history teaching, 
they can be discussed on the basis of much of the regular (source) material used 
in class. 

In this way, the learners’ capacities for conceptual thinking can be developed 
without tiresome reference to the details of particular concepts. If learners are 
inspired to overcome the dichotomous view of urban and environmental relation-
ships, their perspective may be sharpened even without explicit recourse to the 
underlying concepts. Thus, by applying perspectives derived from the concepts, 
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learners will develop the capacity to transcend crude binary thinking, even if the 
theoretical foundation may not be explicitly discussed. The theoretical depth can 
be adjusted according to the capacities of the particular learners’ groups, whose 
abilities might be developed over the course of time.

If understood as a perspective on history, the use of concepts from urban-en-
vironmental history in history teaching fundamentally shapes the angle of ap-
proaching basically any teaching (and source) material. Thus, many sources are 
available, since using the concepts is not limited to particular material but—as a 
specific perspective—may guide learners’ approaches to all kinds of material. In 
the rest of the paper, we will use some examples to illustrate this thought.

Some Examples for the Urban-Environmental Perspective 
in History Teaching

The concept of ‘urban metabolism’ offers a first approach for tackling the dichot-
omy between ‘culture’ and ‘nature’ while at the same time bringing the materi-
al side of urban-environmental history to the fore: raw materials, such as water 
and wood, enter the city from the countryside; waste materials, such as sewage 
or smoke emissions, return to the countryside. By its focus on the metabolism of 
the city, the approach describes the consumption of resources in the city as well as 
the conversion of materials. This also reveals the ‘colonisation’ of the surrounding 
countryside by the city, e.g. through the depletion of resources or environmen-
tal pollution (Fischer-Kowalski 1997; Barles in this volume). On the other hand, 
however, cities never appear to be merely resource-consuming parasites—after 
all, they themselves produced raw materials to an extent not to be underestimat-
ed. For example, cotton and linen rags were used to make paper, or animal bones 
were processed into bone charcoal, which in turn was used in sugar refineries. In 
the modern city, this complex interplay of importing and converting material and 
energy resources is inextricably linked with the functioning of large-scale supply 
systems such as the modern central water supply or sewage disposal through the 
sewage system (Barles 2005; Schott 2014: 174-178, 189-199).

Dieter Schott (2013b) has suggested an arrangement of source material to 
teach the concept of urban metabolism by highlighting the role of rivers in mo-
bilising resources for the cities. Using the example of Regensburg in the German 
state of Bavaria, he demonstrates shifts in the city’s outreach into its surround-
ings. In the 1830s, the traditional supply of timber and firewood along the Danube 
river came under stress when a new canal allowed cities at a greater distance to 
participate in the provision of wood from regions which had up to then been the 
main suppliers of Regensburg. Timber prices in Regensburg increased, causing 
debates about tapping into new resources along new ways of transport. Different 
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actors with different interests, such as wood traders, urban consumers and the 
administration of state forests, shaped these debates (ibid: 62-68). This example 
enables learners to recognise the social construction of resources management, 
thus underlining the mutual dependence of urban and environmental dimensions 
from a metabolic perspective.

The concept of ‘socio-natural sites’ also attempts to overcome the dichoto-
my of nature and human agency by establishing an epistemological framework 
which manages to include both. Its champions combine perspectives from other 
approaches, such as practice theory and evolutionary theory, in order to arrive at 
a set of categories that transcend common essentialisms of nature, society and 
human agency (Winiwarter/Schmid in this volume). If applied to representations 
of urban-environmental constellations, learners can be made to engage with and 
question the very dichotomy of nature and human agency. By asking whether such 
a clear divide can be maintained, valuable learning processes may be inaugurated. 
Since some research has focused on the representation of socio-natural sites in 
visual sources, the approach easily combines with the analysis of pictures in class. 
As an example, take the famous image of Munich in the Schedelsche Weltchron-
ik of 1493 (available with Commons License on: https://de.wikipedia.org/wiki/
Datei:Schedel-weltchronik-muenchen.jpg).

The city is shown from the East, from an elevated position across the river Isar, 
which takes up about a quarter of the picture, with the bent bridge over the river 
given pride of place (cf. Knoll 2013: 223-225). The upper half of the picture is cov-
ered by the impressive outline of the city with its major churches. If we ask for the 
relationship between nature and human life, however, it is the area between the 
river and the city walls that is of the greatest interest. Here we see many examples 
for the close interconnection between river and urban economy (cf. Lübken in this 
volume). The picture shows rafts and wood stacks by the river bank in great detail. 
There are also several signs of commercial activity, such as mills and warehouses. 
For travellers, the area between city walls and the river is clearly demarcated by 
both a bridge and a city gate.

By analysing the picture from the perspective of socio-natural interrelations, 
learners will be motivated to question the dualism of an urban, man-made and 
a natural environment. For example, rafts made of wood are part of both the 
natural and the human sphere. Their mere existence invites the refutation of the 
dichotomy of both spheres and calls for an integrated approach. This is just one 
example for a set of questions that can be raised by basically any visual repre-
sentation of urban environments. For teaching purposes, the approach can yield 
more results if a series of representations of one city in different periods of time 
or a set of comparative pictures of different urban-environmental arrangements 
are introduced to learners. In either way, learners can experience cities as sites of 
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a symbiosis between human and natural environments, and thus they are encour-
aged to ask questions about the relationship between both.

The symbiosis and its problems become particularly clear when the focus is on 
urban risks and resilience (Collet in this volume). On the one hand, due to their 
dense settlement and building structure, cities have always been fragile forma-
tions, susceptible to fires, wars, f loods or epidemics. At the same time, howev-
er, cities are among the most persistent historical phenomena. This permanence 
and resilience points beyond mere natural factors. It has to be recognised that 
natural disasters, such as fires or f loods, were results of a “fatal combination of 
natural and social factors”, as Dominik Collet (in this volume) emphasises and 
that “risks are in fact socially constructed and embedded into the cultural fabric 
of city life”. In teaching, risk and resilience raise some central questions that refer 
directly to the socio-natural interdependencies of cities. Above all, the resilience 
concept places cities in relation to their ecological framework and, in this context, 
also takes the constant f low of material and immaterial resources into account. In 
addition, questions of risk and resilience also refer to current problems. In par-
ticular, the growing threat posed by global climate change, which aggravates the 
effects of f loods and storms among others, puts the questions of human agency 
and human interference in natural processes at the centre of current debates. The 
resilience perspective therefore offers many opportunities to combine historical 
observations with current debates and to ask how former societies reacted to sim-
ilar risks.

This interdependence of human and natural environment can be addressed in 
many more ways, for example in how the reduction of environmental risk played 
a vital part in urban life. In London, the great fire of 1666 destroyed almost 80 per 
cent of the city’s surface area, and this only one year after the plague had killed 
about 80.000 people. Dieter Schott (2013a: 300-302) describes the reactions to this 
fire and makes clear how the fire led to important changes in the urban organisa-
tion and appearance of the city. Only then were the first land registers introduced, 
house types standardised, wooden ornaments banned and fire prevention mea-
sures such as firewalls introduced. Similar to London, this modernisation effect 
can also be seen in Istanbul. In the capital of the Ottoman Empire many aspects 
of urban transformation in the second half of the 19th century—the remodelling 
of the streets, building codes, the required building materials, and the erection of 
central water supply works—were related to the impact of nightmarish fires. In 
this way, Istanbul’s old fabric of streets and lanes disappeared almost completely 
(Dinçkal 2008: 56-57).

However, when questions of urban resilience are discussed in a technicist 
manner at the level of material and infrastructural adaptation alone, central as-
pects of social inequality and environmental justice are neglected in the histori-
cal understanding of urban risks. As a rule, the entire urban population does not 
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suffer in the same way from the consequences of urban catastrophes. The burdens 
and risks are unequally distributed among the population. Factors such as social 
inequality or racism have shaped the experience of urban disasters (Vardy/Smith 
2017). 

The recent example of Hurricane Katrina, which devastated New Orleans in 
2005, shows that it was not only the risks of being affected by such disasters that 
depended on factors such as race, gender and class. In addition, the limitations 
of classical success narratives can also be problematised when analysing the ways 
in which such events were coped with from an urban-environmental history per-
spective. The hurricane was followed by a radical redesigning of New Orleans’ 
building structure and, as a result, a comprehensive change in its urban social 
structure. The lock-outs from social housing in the inner city as a result of the 
structural redesign of the city and the subsidised construction of model settle-
ments for higher-income residents particularly affected the poor, African Amer-
icans, and the elderly. For many New Orleans residents, the disaster did not end 
after the hurricane, but began after it (Baade/Baumann/Matheson 2007; Sims 
2010). By considering such contexts, some of the ‘big’ problems of society singled 
out by history didactics can enter history teaching.

Conclusions

Integrating urban-environmental perspectives into history teaching does not 
cover all aspects of human and environmental relationships. However, most ap-
proaches avoid the pitfalls of focussing too closely on received narratives of mo-
dernity which either interpret urban-environmental concerns in a triumphalist 
context of man’s victory over nature or construct narratives of decay and degra-
dation. Of course, such narratives may be attached to the interests described here, 
although the history of environmental ideas shows that they have never reigned 
undisputed and must not be applied without careful ref lection (cf. Probst 2019). 
The emphasis deriving from the concepts of urban-environmental history offers 
a perspective for history teaching which is much more open to the complex rela-
tionships of human and natural interactions than many of the linear narratives. 
Learners are thus enabled to arrive at a more sophisticated understanding of his-
torical processes rather than being stuck in simplifying story lines. By applying 
perspectives from urban-environmental history, teaching can go a long way to 
overcome dichotomous approaches which are common in conventional interpre-
tations and may distort the complexities of underlying reality (Culver 2014). At the 
same time, dealing with urban-environmental history can highlight the complex-
ity and also the sometimes fragile foundations of urban development and current 
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resource management by addressing the underlying historical structures and de-
cisions (cf. Sörlin 2011; Rosen/Tarr 1994).

Although our chapter has mainly dealt with the modern European city, it goes 
without saying that many of the arguments for teaching urban-environmental 
history can also easily be applied to non-European urban scenarios, if they are 
adapted to the specific historical experiences and current challenges (Gandy 2014). 
The solutions and problems of the European cities must not be misjudged as the 
only valuable or deserving cases of urban-environmental history, but they pro-
vide examples for possible negotiations with some of the fundamental problems 
of urban life.
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