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1 ABSTRACT 

The temporal map of a city – its fast and slow speeds, working and opening hours, the location of its 

businesses and its mobility infrastructure – is of major importance for the quality of life in a city. Several 

policy measures such as changing public transport intervals, transition to flexible working times, changing 

opening hours of public services, and spatial planning have changed and will change urban patterns of time 

use and have an effect on both the economic performance (synergies, production and consumption patterns, 

income, etc.) and the natural environment (energy flows). Time-use structure of household members 

(phenomena such as “time squeeze” and synchronization of activities of different persons), the energy 

demand of households and the spatial organisation of cities entail each other. In the 1970s first concepts 

appeared to integrate time aspects in regional sciences (Hägerstrand 1970). The demand for equal 

opportunities for men and women and for a better work-life balance marks the beginning of time policy in 

the 1980s, a young interdisciplinary field aiming to integrate time aspects in urban development planning 

and decision-making processes. Spatial planning plays a significant role in the design of time structures. The 

currently starting project UTE (urban time and energy) aims to gain a better insight into the drivers of time-

use patterns and energy use by focusing on time-policy measures that consequently impact on energy and 

material consuming activities of urban households and on the necessary urban infrastructure. The project will 

base its assumptions on the case study of Vienna. An integrated socioecological simulation model will be 

developed to study the inter-linkages between time-use patterns in differently structured areas of the city of 

Vienna. Time-space-energy scenarios will highlight the potential of time-use structures for energy-use 

reduction. 

2 INTRODUCTION 

Several policy measures such as changing public transport intervals, transition to flexible working times, 

changing opening hours of public services and spatial planning have changed and will change urban patterns 

of time use and have an effect on both the economic performance (synergies, production and consumption 

patterns, income, etc.) and the natural environment (energy flows). Time-use structure of household 

members (phenomena such as “time squeeze” and synchronization of activities of different persons), the 

energy demand of households and the spatial organisation of cities entail each other. Reaching the goal of an 

activity faster requires more energy for the same achievement. Similarly, larger distances between locations 

of activities require either more time or more energy or both. “Time sovereignty”, which is some freedom of 

choice over one’s time use, is considered a key feature of quality of life. Available time – as much as 

available money – governs everyday decision making of household members concerning living space, 

consumption patterns and means of transportation. All of these activities are energy consuming (transport 

energy, heating/cooling energy, etc.). Consequently, lack of time often translates into spending more money 

and more energy, severely constraining individual and household choices. 

The UTE project aims to gain a better insight into the drivers of time-use patterns and energy use by focusing 

on time-policy measures that consequently impact on energy and material consuming activities of urban 

households and on the necessary urban infrastructure. An integrated socio¬ecological simulation model will  

be developed to study the inter-linkages between time-use patterns in differently structured areas of the city 

of Vienna and urban energy consumption by addressing the following questions: 

 Is there a link between time-use patterns in a city and urban energy flows?  
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 How can time-policy measures in a city change quality of life, i. e. work-life balance, time-affluence, 

time-pressure, family life, educational situation, recreational situation and how do they affect energy 

consumption? 

 Could an awareness of these interrelations help to improve spatial settings and infrastructures in 

cities, as a win-win connection between quality of life and energy savings? 

 How can a socio-ecological model further our understanding of the interplay of socioeconomic and 

natural drivers (time-use patterns) influencing urban energy use? 

 What is the potential of the developed simulation model to serve as decision support tool for 

municipalities, urban planners and traffic management? 

Time-space-energy scenarios will highlight the potential of time-use structures for energy-use reduction. 

Model results concerning emission reduction potential will be critically challenged in order to take rebound 

effects into account. The project will elaborate basic principles for integrated systematic solutions in 

practice. This entails the following innovative conceptual as well as methodological development: 

 Furthering our understanding of time-use patterns as drivers for energy use of urban households. 

 Developing an integrated causal toy model capable of simulating changes in household energy use 

based on different time-use scenarios. 

 Testing the applicability of the integrated model for one case study region in Vienna as a decision 

support tool time, space and energy. 

3 TIME, SPACE AND ENERGY 

3.1 Time-policy and Time-use research 

Time policy and its research is a young interdisciplinary field aiming to integrate time aspects in urban 

development planning and decision-making processes. Beginning in the 1980s in Italy largely as a result of 

linking gender issues to urban planning and transport (Bonfiglioli, 2005; Bonfiglioli et al., 2000; 

Stadtgemeinde Bozen, 2006; Mairhuber, 2001), it also has a tradition in Germany (Henckel , 2000; Deutsche 

Gesellschaft für Zeitpolitik, 2003; Eberling and Henckel, 2001) and France (Boulin and Mückenberger, 

2000). These studies address the question of how major changes in western industrialized societies over the 

past 50 years – i. e. the increase in female employment, the shift to a knowledge society and changes in 

production and consumption patterns (Post-Fordism, precarious work, internationalisation of labour) – lead 

to new patterns of time use, and how arising issues of time pressure and time conflicts can be addressed in 

terms of political measures concerning the times of a city (Läpple et al., 2010). A city’s time map – its fast 

and slow speeds, working and opening hours, the locations of its businesses and its mobility infrastructure, 

which together set the pace for how its inhabitants move about in it – is of major importance for the temporal 

quality of city life and work (Mückenberger and Boulin, 2005; Kramer, 2005). 

The project will draw on the international preliminary work and experiences gained from time-policy 

projects in Italy, Germany, France and the Netherlands. Vienna has recently launched an assessment of the 

potentials of communal time policy in a feasibility study (Mairhuber and Atzmüller, 2008). Similar to other 

international model projects, this study aimed at optimizing time issues in order to improve citizens’ quality 

of life and their “time affluence”. The relevance of such communal time policy for energy and resource 

consumption has not yet been researched.  

In sustainability sciences, it is important to find indicators to assess quality of life and changes therein. Time-

use is an integrative aspect of many facets of quality of life and is seen as helpful in its monitoring (Carlstein, 

1981; Fischer-Kowalski and Schaffartzik, 2008; Mückenberger and Boulin, 2005; Moe, 1998; Garhammer, 

2001; Garhammer, 2008; Mischau and Oechsle (eds.), 2005; Schaffer, 2007). The terms ‘time scarcity’ and 

‘time affluence’ (Rinderspacher, 2002; Heitkötter, 2007; Kränzl Nagel and Beham, 2007; Schor, 2010a) are 

used to link economic and social factors and to find alternatives to a solely economic notion of growth and 

development (Sanne, 2002; Kasser and Sheldon, 2010; Graaf, 2003). Eurofound, the European Foundation 

for the Improvement of Living and Working Conditions, examines in its European Quality of Life Survey a 

range of issues, such as employment, income, education, housing, family, health, work-life balance, life 

satisfaction and perceived quality of society. “Having sufficient time to fulfil both professional and personal 
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goals – raising children, caring for older relatives, maintaining social and family contacts – is a crucial 

element in determining a good quality of life. However, findings from the European Quality of Life Survey 

2007 indicate that work–life balance remains an elusive goal for many working Europeans.” (Eurofound, 

2010, p. 3, see also Boulin, 2003).  

A number of European nations conduct time-use surveys on a regular basis. These data are widely used to 

analyse changes in gender relations (Eurostat, 2003; Statistisches Bundesamt, 2004; Döge, 2006; Sellach et 

al., 2005; Bundesministerin für Frauen, 2010) and socioeconomic changes like family and household 

structures, working hours, recreational behaviour and consumption patterns (Schor, 2010b; Hartard et al., 

2006; Stahmer and Schaffer, 2004; Gershuny, 2000). Statistics Austria finalized a new time-use survey for 

Austria in 2009 (Statistik Austria, 2009).  

Linking sustainability research with time-use research is attaining some importance in socio-economic 

national accounting, in non-monetary input-output approaches (Stahmer et al., 2003; Schaffer, 2006; Minx 

and Baiocchi, 2010) and in other new attempts to strengthen socioeconomic features within sustainability 

discourse (Chiou, 2009; Vinz, 2005; Jalas, 2002; Jalas, 2008; Hayden and Shandra, 2009).  

3.2 Time Structures and Urban Planning 

First approaches to integrate time aspects in regional and geographical studies already appeared at the 

beginning of the 1970's. A central model was the space-time aquarium of Hägerstrand (1970). The 

movement of humans is demonstrated in a three-dimensional model, whereby the area is represented as two-

dimensional map and the temporal dimension in the vertical Z-axis is supplemented. Range of movement 

and speed depend on outside factors and are subject to certain restrictions. Hägerstrand divides these 

restrictions in three categories: capability constraints, coupling constraints and authority constraints 

(Hägerstrand 1970, 12). 

Contemporary models of urban architecture and spatial planning aim to align themselves again with the 

historical city. Knoflacher (2007) states a “space-time dimension on the human scale” in the historical city 

whereas the “new city” is oriented along a “space-time dimension for machines”. Concepts of the “compact 

city” or the “city of short distances” are favoured in contrast to the inflexible, divided and homogenous use 

of spaces. In opposition to these efforts to counter large-scale expansion in area terms, land-use is constantly 

growing. A study by the University of Natural Resources and Life Sciences, Vienna, shows that in Austria 

15 hectares of land are swallowed daily by construction and transport development (Weber, 2008). Along 

with the loss of land as an important future CO2 sink and source of energy and raw materials, the high 

ensuing costs (infrastructure costs for construction, maintenance, repair and renewal) and all further climate-

related consequences of urbanisation (increase in individual motorised transport, expansion of additional 

traffic routes, great use of fossil energy sources, etc) are alarming. 

3.3 Urban Energy Use 

Departing from energy metabolism as crucial concept in assessing society-nature interaction and sustainable 

development (Haberl, 2001a; Haberl, 2001b) we focus on energy use. Urban energy use can best be 

understood from a demand perspective, not just for final energy forms, such as electricity or transportation  

fuels, but for energy services (Lovins, 1976; Jochem et al., 2000). Each household and economic activity in 

urban areas can be interpreted as a demand for energy services, such as mobility (physical access to certain 

destinations and certain goods), ambient temperature (hotter or colder than the local climate), or working 

appliances (for home, office and industry, communications, etc). These urban energy services are common to 

most urban areas, but the energy consumed to provide them varies greatly. Household demand for energy 

services changes depending on several factors, which can be categorized as economic, demographic and 

behavioural. 

The positive correlation of income and energy use has been long established in the traditional energy 

literature, especially in national level analyses. Energy use correlation with income has been measured for 

households in the Netherlands (Vringer and Blok, 1995), India (Pachauri and Spreng, 2002), Brazilian cities 

(Cohen et al., 2005), Denmark (Wier et al., 2001) and Japan (Lenzen et al., 2006), with similar results for 

GHG emissions in Australia (Dey et al., 2007) and CO2 emissions in the USA (Weber and Matthews, 2008). 

Urban dwellers consume energy directly, in their homes and vehicles, and indirectly, through the goods and 
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services they purchase. Since urban incomes are often higher than the national average, by this metric alone, 

urban populations can be expected to consume more energy than non-urban populations. 

Demographic factors such as population growth, household size, average household age and migration 

influence urban energy usage. Household size plays an important role in energy use: above 2 persons per 

household, economies of scale can reduce the energy consumed per capita. Urban populations may have 

significantly smaller household sizes than rural populations, due to smaller family sizes and a larger 

generation gap as well as smaller dwellings, and are thus less likely to shelter extended families or many 

generations under the same roof. The evidence for the influence of age is mixed. In Sydney, increasing age 

was correlated with higher residential energy consumption but lower transportation use (Lenzen et al., 2004). 

The most important effect of age may be through resulting changes in household sizes. 

Behavioural or cultural factors clearly influence energy use: e. g. using a car, especially a big car or SUV, as 

a social status symbol, compared to using the bus or a bicycle. Individual behaviour and household decisions 

on dietary patterns, eating habits, preferred ways to spend leisure time and many others are surveyed in 

research on sustainable consumption and possible rebound effects (Kletzan et al., 2006; Duchin, 2005; 

Hertwich, 2005; Jackson, 2005; Bruckner, 2008; Binswanger, 2002; Sorrell and Dimitropoulos, 2008). 

Recent research on energy consumption and gender aspects (Räty and Carlsson-Kanyama, 2010; Carlsson-

Kanyama and Linden, 2007), on household behaviour according to energy use (Linden et al., 2006; Duchin, 

2003) and studies on individual mobility types (INFAS, 2002) and sustainable lifestyles (Graham et al., 

2009; Sutcliffe et al., 2008) will supply valuable guidance for potential time-use and energy scenarios. 

3.4 Urban Time and Energy Scenarios 

UTE aims to explore the options for future development which depend on internal choices (of households) as 

well as on changes in the framework conditions, such as time-policy measures. Using the “magic triangle of 

sustainability” (Fischer-Kowalski et al., 1997) as the model concept and guide for this innovative approach, 

we try to link concepts and knowledge from different scientific disciplines and data from different 

accounting systems. The model analyses the decision-finding process of households according to their 

energy use (mostly transport and heating energy) using a ‘sustainability triangle’ (see Figure 1) in which 

each corner represents one of the core sustainability dimensions (social / ecological / economic dimension). 

To apply this so-called ‘magic triangle of sustainability’ to households, the three dimensions are:  

 Household energy consumption (ecological dimension) 

 Income of household members and working situation (economic dimension) 

 Household time-use pattern (social dimension) 

Figure 1 shows these dimensions in their interdependencies on household level (Smetschka et al., 2009). 
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Fig. 1: Zooming in on the models’ “Magic triangle of sustainability” 

In analysing changes in the use of energy in the city it is important to take into account that these changes are 

based on human decision making, occurring at a very local scale on a day-to-day basis. Recent developments 

in computational science allow for the application of numerical models for the systematic analysis and 
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simulation of human decision making and its direct and indirect effects. Modelling such as agent-based 

modelling can be applied as a means for testing hypotheses about interrelations in complex human-

environment systems (van der Leeuw, 2004, Lawrence et al., 2007, Liu et al., 2007) in cases where 

approaches limited to the analysis of social or biophysical parameters alone are insufficient. Moreover, 

model development provides a transdisciplinary platform for stakeholders and experts to communicate on an 

equal footing throughout the research process. Participation of this kind is described as key to enabling social 

actors or social systems to learn from, or be stimulated by, a research process (e. g., Hare and Pahl-Wostl, 

2002, Pahl-Wostl, 2002), and represents a core methodology of sustainability science (Kates et al., 2001).  

4 UTE APPROACH 

4.1 Linking Time-use and Energy-use 

UTE aims at studying the full cycle of time-use patterns in selected urban areas in the city of Vienna and 

energy use of households by focusing on decision-making processes of households in relation to their time-

use strategies. The interlinkages between time use and energy use will be modelled for different household 

types (distinguished by socio-demographic and employment status) according to the actual data of the urban 

model area. 

Existing scientific models mostly reflect theories and concepts developed within single disciplines and 

usually focus on ecological, social or economic aspects. Thus, to analyse socioecological systems and 

impacts of external drivers on these systems, the approaches of different disciplines are needed. Integrated 

modelling in terms of integrating different modelling approaches (agent-based, stock-flow, etc.) makes it 

possible to integrate social-science based approaches with concepts from the natural sciences (van der Leeuw 

2004). The model presented here belongs to this new model type that can deal with local situations and aim 

to integrate biophysical issues (e. g., built infrastructure, energy supply) with socioeconomic factors (e. g., 

Time-use patterns, energy consumption). 

4.2 Case Studies 

4.2.1 Participatory modelling 

An initial goal of UTE is to design an accompanying process throughout the whole project duration with 

iterative methodological elements such as qualitative partially structured interviews, workshops, explorative 

focus groups and national & international co-operations on the one hand. By using qualitative interviews 

with representatives of important stakeholder groups, UTE aims to generate first assumptions about time-use 

patterns and energy use. On the other hand, the collected qualitative information will be implemented in a 

simulation model. Consequently, those interviewed will gain systematic understanding of the time-policy 

relevant questions in their respective area of competence and work in correlation with energy use.  

The study brings together insights from a range of diverse subjects, combining them to develop an 

interdisciplinary approach to analysing links between time-space and energy use such as:  

 Local times and infrastructure (opening hours of municipal offices, public/private services and 

shops, hours of school and childcare facilities, etc.) 

 Urban planning and development, urban renewal (distancedependent times, i. e. mixing of residential 

areas with social infrastructure, etc.) 

 Transport and mobility (working hours, time schedules of public transportation, etc.) 

 Buildings (energy services, household preferences) 

It is in the interplay of these areas that the study will investigate in how far time-policy measures can result 

in added energy efficiency and altered energy consumption.  

The developed model will build upon the first version of a residential location decision model developed for 

Vienna in the FP 7 project SUME (Sustainable Urban Metabolism in European cities, http://www.sume.at/). 

This model focuses on households and their residential location decisions in relation to their economic and 

demographic situation. Based on assumptions according to their internal structure (more or less family 

members, age, income situation) and external urban planning decisions changing infrastructure access in 

different areas in Vienna, households need or want to move to another place of residence. This provides an 
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excellent starting point for our proposed model, as it already delivers a spatially explicit distribution of 

households in Vienna according to their socioeconomic situation. UTE will use this spatial model of Vienna 

and extend it with assumptions about time-use requirements of households and time-affecting services in 

urban areas. In order to structure and implement the decision-making process of each single household, the 

magic sustainability triangle will be applied (see Figure 2). 

 
Political-Economic Scenarios & 

Urban Planning 

 

Demographic 

Submodel 

 

 

 

 

 

 

Households Spatial Units 

 

Decisions on time allocation for different 

activities 

Activity based 

energy use 
Activity based 

energy use 
Activity based 

energy use 
Activity based 

energy use 
Activity based 

energy use 

Time use Income 

Energy consumption 

 

Fig. 2: Overview of the model concept 

4.2.2 Implementation in different types of urban areas 

An overall model concept will be adapted to different types of urban areas, such as urban renewal area, new 

urban residential area and urban development area (see Table 1). 

 Urban renewal areas New urban residential areas Urban development areas 

Urban 

Development 

structure 

densely built-up area, 

traditional block perimeter 

development with narrow 

courtyards  

five to seven-storey buildings, 

ribbon or block perimeter 

development 

moderate building density, 

mixed structural types 

Age of the 

buildings 

up to 50 % built before 1918 

(promoterism), numerous 

buildings from the inter- or 

post-war period 

up to 60 % built after 1990 future planning 

Location inner city, centrally located, 

directly adjacent or close to 

the historic centre 

periphery, suburban location suburb 

Land use types small scale residential and 

commercial use 

uniformly residential area residential buildings, offices, 

commercial and educational 

institutions 

Transport and 

mobility 

infrastructure  

good public transport 

accessibility, restricted 

accessibility for private 

vehicles (narrow traffic lanes, 

restricted parking areas, 

congestions) 

restricted access to public 

transport (limited number, 

intervals and directions), good 

accessibility for private vehicles 

high-level public transport 

system, good accessibility for 

private vehicles but with 

restricted areas (pedestrian 

zones) 

Social 

infrastructure 

and services 

well-established infrastructure, 

short distances (walking 

distance) 

limited social infrastructure and 

services (choice, long distances) 

good infrastructure for 

everyday necessities (shops, 

restaurants, libraries...), 

moderate offer of educational 

and public institutions 

Green and 

open space 

structure 

barely parks and open spaces parks or wide-open green spaces 

and wilderness areas in the 

immediate surroundings 

parks or wide-open green 

spaces and wilderness areas in 

the immediate surroundings 
Table 1: Description of the typical characteristics of the three urban areas for the toy models 
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After implementing the model and using the model results, future scenarios and policy measures developed 

in our case study, we will design a transfer process enabling us to learn more about the model. This will 

primarily enhance cooperation with stakeholders and people interested in applying the model. 

5 RESULTS 

The principal outcome of the project is a model-based integrated understanding of the interrelation between 

time use and energy use in a city. Time-space-energy scenarios will highlight the potential of time-use 

structures for energy-use reduction. The project’s potential for successful application is to develop a decision 

support tool which can be used by stakeholders of communal administration, urban development and 

planning bodies in politics and civil society. This tool can trigger and guide time-policy measures of the 

city’s administration and planning processes which integrate time policy, participatory processes and energy 

saving. One feature of the planned agent-based model is that it can easily be handled by users not belonging 

to the scientific community through an user-friendly interface. Given a participatory process, its graphic 

design will show the most interesting influencing factors for these actors as interactively changeable sliders. 

The realization of a commercially or politically useable model should be envisaged with industrial partners 

in a subsequent project. 

6 REFERENCES 

Binswanger, M., 2002. Time-saving Innovations and their Impact on Energy Use: Some Lessons from a Household-production-

function Approach. Solothurn University of Applied Sciences, Solothurn. 

Bonfiglioli, S., 2005. Zeitleitplan für die Stadt Bozen. ECG European Consulting Group,  

Bonfiglioli, S., Mareggi, M., Zedda, R., 2000. Stadt Bozen. Mobilitätspakt und Zeitleitplan. Eine europäische Perspektive. Nationale 

Institut für Urbanistik - Südtirol INU, Rom. 

Boulin, J.Y., 2003. As time goes by. A critical evaluation of the Foundation's work on time. Office for Official Publications of the 

European Communities, Luxembourg. 

Boulin, J.Y., Mückenberger, U., 2000. Zeiten in der Stadt und Lebensqualität. Europäische Stiftung zur Verbesserung der Lebens- 

und Arbeitsbedingungen, Dublin. 

Bruckner, M. Die Rolle von Arbeitszeit und Einkommen bei Rebound - Effekten in Dematerialisierungs- und 

Dekarbonisierungsstrategien. Eine Literaturstudie. [111]. 2008. Vienna, IFF Social Ecology. Social Ecology Working 

Paper.  

Bundesministerin für Frauen, 2010. Frauen und Männer in Österreich. Statistische Analysen zu geschlechtsspezifischen 

Unterschieden. Wien. 

Carlsson-Kanyama, A., Linden, A.-L., 2007. Energy efficiency in residencies. Challenges for women and men in the North. Energy 

Policy, 35 (4), 2163-2172. 

Carlstein, T., 1981. Time Resources, Society and Ecology: On the Capacity for Human Interaction in Space and Time. Edward 

Arnold, London. 

Chiou, Y.S., 2009. A Time Use Survey Derived Integrative Human-Physical Household System Energy Performance Model. PLEA- 

Conference of Passive and Low Energy Architecture, Quebec. 

Cohen, C., Lenzen, M., Schaeffer, R., 2005. Energy requirements of households in Brazil. Energy Policy, 33, 555-562. 

Deutsche Gesellschaft für Zeitpolitik, 2003. Zeit für Zeitpolitik. Atlantik, Bremen. 

Dey, C., Berger, C., Foran, B., Foran, M., Joske, R., Lenzen, M., Wood, R., 2007. An Australian environmental atlas: household 

environmental pressure from consumption. In: Birch, G. (Eds.), Water, Wind, Art and Debate: how environmental 

concerns impact on disciplinary research. Sydney University Press, pp. 280-315. 

Döge, P., 2006. Männer - Paschas und Nestflüchter? Zeitverwendung von Männern in der Bundesrepublik Deutschland. Verlag 

Barbara Budrich,  

Duchin, F., 2003. Household Lifestyles: Ideas for a Research Program. Rensselaer Polytechnik Institute,  

Duchin, F., 2005. Sustainable consumption of food: a framework for analyzing scenarios about changes in diets. Journal of Industrial 

Ecology, 9 (1-2), 99-114. 

Eberling, M., Henckel, D., 2001. Alles zu jeder Zeit?: Städte auf dem Weg zur kontinuierlichen Aktivität. Deutsches Institut für 

Urbanistik,  

Eurofound, 2010. How are you? Quality of life in Europe. Eurofound, Dublin. 

Eurostat, 2003. Wie Frauen und Männer die Zeit verbringen. Ergebnisse aus 13 europäischen Ländern. Statistik kurz gefasst, 

Bevölkerung und soziale Bedingungen (Thema 3 - 12/2003) 

Fischer-Kowalski, M., Haberl, H., Hüttler, W., Payer, H., Schandl, H., Winiwarter, V., Zangerl-Weisz, H., 1997. Gesellschaftlicher 

Stoffwechsel und Kolonisierung von Natur. Ein Versuch in Sozialer Ökologie. Gordon & Breach Fakultas, Amsterdam. 

Fischer-Kowalski, M., Weisz, H, 1999. Society as a Hybrid Between Material and Symbolic Realms. Toward a Theoretical 

Framework of Society-Nature Interaction. Advances in Human Ecology 8:215-251. 

Fischer-Kowalski, M., Schaffartzik, A., 2008. Arbeit, gesellschaftlicher Stoffwechsel und nachhaltige Entwicklung. In: Füllsack, M. 

(Eds.), Verwerfungen moderner Arbeit. Zum Formwandel des Produktiven. transcript, Bielefeld, pp. 65-82. 

Garhammer, M, 2008. Arbeitszeit, Zeitnutzung von Familien und Zeitpolitiken in Europa.  

Garhammer, M., 2001. Arbeitszeit und Zeitwohlstand im internationalen Vergleich. WSI-Mitteilungen, 54 (4), 231-241. 

Gaube, V., Kaiser, C., Wildenberg, M., Adensam, H., Fleissner, P., Kobler, J., Lutz, J., Schaumberger, A., Schaumberger, J., 

Smetschka, B., Wolf, A., Richter, A., Haberl, H., 2009. Combining agent-based and stock-flow modelling approaches 



Urban Time and Energy (UTE) – Time-Space-Energy Scenarios in Urban Areas 

1038 
    

REAL CORP 2012: 
RE-MIXING THE CITY – Towards Sustainability and Resilience? 

 
 

 

 

in a participative analysis of the integrated land system in Reichraming, Austria. Landscape Ecology, 24 (9), 1149-

1165. 

Gershuny, J., 2000. Changing Times: Work and Leisure in Post-industrial Societies. Oxford University Press, Oxford. 

Graaf, J.d., 2003. Take Back your time. Fighting Overwork and Time Poverty in America. Berret- Koehler, San Francisco. 

Graham, S., Schandl, H., Williams, L., 2009. A snapshot of the lifestyles and consumption patterns of a sample of Australian 

households. CSIRO, Canberra. 

Haberl, H., 2001a. Societal Energy Metabolism and Sustainable Development. In: Ulgiati, S., Brown, M.T., Giampietro, M., 

Herendeen, R.A. and Mayumi, K. (Eds.), Advances in Energy Studies. Exploring supplies, constraints, and strategies. 

2nd international workshop in Porto Venere, Italy, 23-27 May 2000. Servici Grafici Editoriali, Padova, pp. 199-209. 

Haberl, H., 2001b. The Energetic Metabolism of Societies, Part I: Accounting Concepts. Journal of Industrial Ecology, 5 (1), 11-33. 

Hägerstrand, T., 1970. What about People in Regional Science? Papers of the Regional Science Association, 24, 7-21. 

Hare, M., Pahl-Wostl, C., 2002. Stakeholder Categorisation in Participatory Integrated Assessment Processes. Integrated Assessment, 

3 (1), 50-62. 

Hartard, S., Schaffer, A., Stahmer, C., 2006. Die Halbtagsgesellschaft. Konkrete Utopie für eine zukunftsfähige Gesellschaft. Nomos 

Verlag, Baden- Baden. 

Hayden, A., Shandra, J.M., 2009. Hours of work and the ecological footprint of nations: an exploratory analysis. Local Environment: 

The International Journal of Justice and Sustainability, 14 (6), 575-600. 

Heitkötter, M., 2007. Aktuelle Ansätze lokaler Zeitpolitik. Deutsche Gesellschaft für Zeitpolitk e.V., Berlin. 

Henckel , E., 2000. Zeitpolitik als kommunales Handlungsfeld. Analyse der Zeitgestaltungsprojekte des EXPO-Nordverbunds 

Bremen-Hamburg-Hannover. Deutsches Institut für Urbanistik,  

Hertwich, E. G., 2005. Consumption and the Rebound Effect: An Industrial Ecology Perspective. Journal of Industrial Ecology, 9 (1-

2, Special Issue on Consumption and Industrial Ecology), 85-98. 

INFAS, 2002. Mobilität in Deutschland. INFAS, Hamburg. 

Jackson, T., 2005. Live Better by Consuming Less? Is There a "Double Dividend" in Sustainable Consumption? Journal of Industrial 

Ecology, 9 (1-2), 19-36. 

Jalas, M., 2002. A time use perspective on the materials intensity of consumption. Ecological Economics, 41 (1), 109-123. 

Jalas, M., 2008. The Everyday Life Context of Increasing Energy Demands. Time Use Survey Data in a Decomposition Analysis. 

Journal of Industrial Ecology, 9 (1-2), 129-145. 

Jochem, E., Adegbulugbe, A., Aebischer, B., Bhattacharjee, S., Gritsevich, I., Jannuzzi, G., Jaszay, T., Baran Saha, B., Worrell, E., 

Fengqi, Z., Taoufik Adyel, M., Akinbami, J., Bonilla, D., Chen, A., Kolesov, A., Krause, H.F., Mannsbart, W., 

McIntosch, T., Metivier, L., Oketola, F., Pelemo, D., Des Rosiers, J.P., Schipper, L., Hu, X., 2000. Energy end-use 

efficiency. In: Anonymous (Eds.), UNDP World Energy Assessment. New York,  

Kasser, T., Sheldon, K.M., 2010. Time Affluence as a Path toward Personal Happiness and Ethical Business Practice: Empirical 

Evidence from Four Studies. Journal of Business Ethics, 84 (2), 243-255. 

Kates, R.W., Clark, W.C., Corell, R., Hall, J.M., Jaeger, C.C., Lowe, I., McCarthy, J.J., Schellnhuber, H.J., Bolin, B., Dickson, N.M., 

Faucheux, S., Gallopin, G.C., Grübler, A., Huntley, B., Jäger, J., Jodha, N.S., Kasperson, R.E., Mabogunje, A., Matson, 

P.A., Mooney, P., Mooney, H.A., Moore III, B., O'Riordan, T., Svedin, U., 2001. Environment and Development: 

Sustainability Science. Science, 292 (5517), 641-642. 

Kletzan, D., Koppl, A., Kratena, K., Schleicher, S., Wuger, M., 2006. Towards sustainable consumption: Economic modelling of 

mobility and heating for Austria. Ecological Economics, 57 (4), 608-626. 

Knoflacher, H., 2007. Grundlagen der Verkehrs- und Siedlungsplanung. Böhlau, Wien - Köln - Weimar. 

Kramer, C., 2005. Zeit für Mobilität. Räumliche Disparitäten der individuellen Zeitverwendung für Mobilität in Deutschland. Franz 

Steiner, Stuttgart. 

Kränzl Nagel, R., Beham, M., 2007. Zeitnot oder Zeitwohlstand in Österreichs Familien? Einfluss familialer Faktoren auf den 

Schulerfolg von Kindern. Eurpean Centre for Social Welfare Policy and Research,  

Läpple, D., Mückenberger, U., Oßenbrügge, J., 2010. Zeiten und Räume der Stadt: Theorie und Praxis. Barbara Budrich, Opladen. 

Läpple, D., Stohr, H., 2010. Arbeits- und Lebenswelten im Umbruch - Herausforderungen für die Entwicklung sozialer 

Infrastrukturen in Stadtquartieren. In: Läpple, D., Mückenberger, U. and Oßenbrügge, J. (Eds.), Zeiten und Räume der 

Stadt. Theorie und Praxis. Barbara Budrich, Opladen, pp. 27-44. 

Lawrence, D., D'Odorico, P., Diekmann, L., DeLonge, M., Das, R., Eaton, J.M., 2007. Ecological feedbacks following deforestation 

create the potential for a catastrophic ecosystem shift in tropical dry forest. Proceedings of the National Academy of 

Sciences of the United States of America, 104 (52), 20969-20701. 

Lenzen, M., Dey, C., Foran, B., 2004. Energy requirements of Sydney households. Ecological Economics, 49 (3), 375-399. 

Lenzen, M., Wier, M., Cohen, C., Hayami, H., Pachauri, S., Schaeffer, R., 2006. A comparative multivariate analysis of household 

energy requirements in Australia, Brazil, Denmark, India and Japan. Energy, 31 (2-3), 181-207. 

Linden, A.-L., Carlsson-Kanyama, A., Eriksson, B., 2006. Efficient and inefficient aspects of residential energy behaviour: What are 

the policy instruments for change? Energy Policy, 34 (14), 1918-1927. 

Liu, J.G., Dietz, T., Carpenter, S.R., Alberti, M., Folke, C., Moran, E., Pell, A.N., Deadman, P., Kratz, T., Lubchenco, J., Ostrom, E., 

Ouyang, Z., Provencher, W., Redman, C.L., Schneider, S.H., Taylor, W.W., 2007. Complexity of coupled human and 

natural systems. Science, 317 (5844), 1513-1516. 

Lovins, A.B., 1976. Energy strategy: the road not taken? Foreign Affairs, 65-96. 

Mairhuber, I., 2001. "Tempi della Città": von Italien lernen. FORBA, Wien. 

Mairhuber, I., Atzmüller, R., 2008. Machbarkeitsstudie: Chancen und Möglichkeiten kommunaler Zeitpolitik. FORBA, Wien. 

Mischau, A., Oechsle, M.(eds.), 2005. Arbeitszeit - Familienzeit - Lebenszeit: Verlieren wir an Balance? Vs Verlag,  

Moe, K.S., 1998. Fertility, Time Use, and Economic Development. Review of Economic Dynamics, 1 (3), 699-718. 

Mückenberger, U., Boulin, J.Y., 2005. Times in the city and quality of life. European Foundation for the Improvement of Living and 

working Conditions, Dublin. 

Pachauri, S., Spreng, D., 2002. Direct and indirect energy requirements of households in India. Energy Policy, 30, 511-523. 

Pahl-Wostl, C., 2002. Participative and Stakeholder-Based Policy Design, Evaluation and Modeling Processes. Integrated 

Assessment, 3 (1), 3-14. 



Edeltraud Haselsteiner, Veronika Gaube, Alexander Remesch, Barbara Smetschka 

Proceedings REAL CORP 2012 Tagungsband 

14-16 May 2012, Schwechat. http://www.corp.at 

ISBN: 978-3-9503110-2-0 (CD-ROM); ISBN: 978-3-9503110-3-7 (Print) 

Editors: Manfred SCHRENK, Vasily V. POPOVICH, Peter ZEILE, Pietro ELISEI 
 

 

1039 

 

Pohl, T., 2010. Reurbanisierung als Trend? Folgen des Wandels der raumzeitlichen Alltagsorganisation in Familienhaushalten. In: 

Läpple, D., Mückenberger, U. and Oßenbrügge, J. (Eds.), Zeiten und Räume der Stadt. Theorie und Praxis. Barbara 

Budrich, Opladen, pp. 45-64. 

Räty, R., Carlsson-Kanyama, A., 2010. Energy consumption by gender in some European countries. Energy Policy, 38 (1), 646-649. 

Rinderspacher, J., 2002. Zeitwohlstand. Ein Konzept für einen anderen Wohlstand der Nation. edition sigma, Berlin. 

Robinson, J.P., Godbey, G., 1997. Time for Life - the surprising way americans use their time. Pennsylvania State University Press, 

University Park, Pa. 

Sanne, C., 2002. Willing consumers- or locked-in? Policies for a sustainable consumption. Ecological Economics, 42 (1-2), 273-287. 

Schaffer, A., 2006. Sozioökonomische Input-Output-Tabellen für Deutschland in zeitlicher, monetärer und räumlicher Dimension. 

Jahrbuch für Regionalwissenschaft, 27, 1-22. 

Schaffer, A., 2007. Women's and Men's Contributions to Satisfying Consumers' Needs: A Combined Time Use and Input-Output 

Analysis. Economic Systems Research, 19 (1), 23-36. 

Schor, J., 2010a. Solving Unemployment through New Uses of Time. the living dream, http://www.julietschor.org/ 

Schor, J.B., 2010b. Plenitude: The New Economics of True Wealth. Penguin Press,  

Sellach, B., Enders Dragässer, U., Libuda Köster, A., 2005. Besonderheiten der Zeitverwendung von Frauen und Männern. 

Gesellschaft für Sozialwissenschaftliche Frauenforschung e. V., Frankfurt a. Main. 

Smetschka, B., Gaube, V., Lutz, J., 2009. Integration der Genderperspektive im Nachhaltigkeitsdreieck mittels Zeitverwendung. 

Jahrbuch der Österreichischen Gesellschaft für Agrarökonomie, 18 (2), 135-148. 

Sorrell, S., Dimitropoulos, J., 2008. The rebound effect: Microeconomic definitions, limitations and extensions. Ecological 

Economics, 65 (3), 636-649. 

Stadtgemeinde Bozen, 2006. Alles eine Frage der Zeit! Die Zeitpolitik der Stadt Bozen. Stadtgemeinde Bozen,  

Stahmer, C., Ewerhart, G., Herrchen, I., 2003. Monetäre, Physische und Zeit-Input-Output-Tabellen. Endbericht für Eurostat. 

Eurostat, Luxemburg. 

Stahmer, C., Schaffer, A., 2004. Time Pattern in a Social Accounting Framework.  

Statistik Austria, 2009. Zeitverwendung 2008/09. Ein Überblick über geschlechtsspezifische Unterschiede. Statistik Austria, Wien. 

Statistisches Bundesamt, 2004. Alltag in Deutschland: Analysen zur Zeitverwendung.  

Sutcliffe, M., Hooper, P., Howell, R., 2008. Can Eco-Footprinting Analysis Be Used Successfully to Encourage More Sustainable 

Behaviour at the Household Level? Sustainable Development, 16 (1), 1-16. 

van der Leeuw, S.E., 2004. Why Model? Cybernetics and Systems, 35 (2-3), 117-128. 

Vinz, D., 2005. Zeiten der Nachhaltigkeit: Perspektiven für eine ökologische und geschlechtergerechte Zeitpolitik. Westfälisches 

Dampfboot, Münster. 

Vringer, K., Blok, K., 1995. The direct and indirect energy requirements of households in the Netherlands. Energy Policy, 23 (10), 

893-910. 

Weber, C.L., Matthews, H.S., 2008. Quantifying the global and distributional aspects of American household carbon footprint. 

Ecological Economics, 66 (2-3), 379-391. 

Weber, G., 2008. Raumplanung - eine Schlüsselkompetenz im Klimaschutz. Raumplanung und Klimawandel. Österreichisch-

Deutsche Kooperation der Akademie für Raumforschung und Landesplanung (ARL) mit dem Institut für Raumplanung 

und Ländliche Neuordnung an der Universität für Bodenkultur (IRUB), Wien. IRUB, Wien. 

Wier, M., Lenzen, M., Munksgaard, J., Smed, S., 2001. Effects of Household Consumption Patterns on CO2 Requirements. 

Economic Systems Research, 13 (3), 259-274. 

 

 


