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Abstract: 

 

Urban sprawl is recently increasing in Europe and Spain, and the expectations after the 

health crisis of COVID19 are in the line of the acceleration of this process. There are 

several papers evidencing the negative environmental consequences of this type of 

sprawled cities. 

In Langarita & Rubiera-Morollón (2021) three scenarios of change for the Urban 

Sprawl Index (USI) were planned: (1) 25% increase, moderated scenario whose 

achievement is very realizable in the next decade; (2) 50% increase, scenario with a 

moderated increase with respect to the past trend; and, (3) 100% increase, situation 
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which could be plausible due to the pandemic effects, which has changed the 

preferences of the people. 

First, authors make use of Cartone et al. (2021), where we can find the relation between 

the level of sprawl and electricity consumption. Then, we apply the input-output model 

to identify the sectoral economic and environmental effects. 

They particularize the analysis to the case of Madrid, since this is the most important 

city, together with Barcelona, of the Spanish urban system, and because Madrid is in 

transition from a traditional compact model to a sprawled model (Rubiera-Morollón, 

González Marroquín, & Pérez Rivero, 2017). In the scenarios with the highest growth 

of this urban phenomenon, a relevant increase in CO2 emissions is observed, which 

supports that the urban form should be taken into account not only for territorial policies 

but also to improve energy efficiency. 

Linked with the sprawl of the cities is the idea of living in flats or detached houses. In 

this paper we propose to see the relationship between the energy footprint of the 

different households in Spain, with its associated consumption patterns, with type of 

residence they are living. 

To this end, we first apply the input-output methodology, which has been highly used in 

energy and electricity studies (Duarte, Langarita, & Sánchez-Chóliz, 2017). Input-

output methodology (Leontief, 1941) is a good tool because it is able to quantify all the 

relations among sectors and agents and it can also be used to analyze effects of 

exogenous changes, because it takes the direct and the indirect effects (derived from the 

intersectoral relations) into account. Its extensions let also analyze impacts in terms of 

environment, see (Cazcarro, Duarte, & Sánchez Chóliz, 2013). 

The concept of water, emissions, or energy footprint has been studied in the literature 

(Cazcarro, Hoekstra, & Sánchez Chóliz, 2014). Carbon/water footprint has also been 

analyzed for the case of the consumption of households, see (Tobarra, López, Cadarso, 

Gómez, & Cazcarro, 2018). 

What we propose here is to analyze the relationship between the energy embodied in the 

different households, according with their consumption patterns, and the type of 

residence they are living. 

To do that, we particularize the analysis to the case of Spain. In Langarita et al. (2021a) 

an input-output table is constructed from the supply and use tables, where a 

disaggregation of the energy and electricity sectors was previously addressed. The 



starting point was the supply and use tables (SUTs) for Spain of 2016 (NSI, 2019). The 

energy industry was initially aggregated in only one sector (energy product was 

disaggregated into Electricity and Gas). 

For the case of the industries, the energy sector was first disaggregated into: 

“Electricity”, and “Gas and steam and air conditioning”. Then, authors estimated the 

percentage of “Related activities to the electricity sector”. The rest of the electricity was 

disaggregated, making use mainly of SABI (2017), into the different activities included 

in the production process of electricity: Generation, Transmission, Distribution, and 

Commercialization. Generation activity was, at the same time, split into several 

production technologies: hydropower; conventional thermal: coal, oil, gas; nuclear; 

wind; and other types (where solar, biomass, and biogas are included). A similar 

disaggregation was done for commodities. Specifically, in the supply table, Electricity 

products were disaggregated according to the proportions of the total production of the 

industries, except for Nuclear energy (only nuclear companies produce nuclear energy). 

In the use table, electricity sub-products were disaggregated proportionally to their total 

productions. As expected, the sum of rows and columns was not balanced, and, finally, 

the GRAS method (Junius & Oosterhaven, 2003; Lenzen, Wood, & Gallego, 2007) was 

applied. With these two disaggregated supply and use tables, in Langarita et al. (2021) 

an industry-by-industry symmetric input-output table was constructed by the authors, 

following model D of (Eurostat, 2008). 

According to the objective of this paper, we will make use of these disaggregated SUTs, 

but we will construct a product-by-product symmetric input-output table, since the data 

of the household’s consumption is on products and not in the industries. With this, we 

will be able to calculate the energy embodied in the consumption of the households 

distinguishing among different parts of the process of electricity and different 

production technologies. 

With this energy embodied in consumption we can see the relationship with the type of 

building. 

This is a work in progress, but the expected results are that people living in detached 

housed have a higher energy embodied in their consumption. 
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