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Abstract 
Achieving the United Nations Sustainable Development Goals (SDG) requires a shared understanding among decision-
makers and the general public of the concrete actions needed to realize them. Maps are pivotal for drawing solutions to 
achieve a sustainable world (Kraak et al., 2020). The SDGs are global in scale; their realization depends on local 
decisions and actions. Maps at different scales are essential for understanding the magnitude of a variety of prevailing 
societal problems and identifying localized solutions.  

SDG 7 focuses on energy. Energy use is a primary driver of emissions, and the building sector is responsible for one-
third of the EU’s total emissions, with 75% of buildings classified as energy inefficient (Massera, 2020). Reducing 
energy consumption thus can be considered the most efficient step towards addressing this energy emission challenge 
(Bell et al, 2020). One important action in this context is retrofitting existing buildings, which directly relates to SDG 
Target 7.3,” Double the global rate of improvement in energy efficiency.” These energy goals are meant for individual 
homes and businesses and should inform policymakers. However, unfortunately, socio-economic inequalities often go 
unaddressed in current policymaking (Vela Almeida et al., 2021). For example, energy-poor households, which struggle 
to afford adequate energy services in their homes (Nierop, 2014), require targeted interventions to ensure inclusivity in 
energy transitions. 

The “Just Positive Energy Planning Processes in Disadvantaged Urban Areas” (JUST PEPP) research project aims to 
empower energy-positive futures for a just transition. Its vision extends beyond energy efficiency to fostering climate-
neutral cities that are socially inclusive and economically vibrant (https://www.justpepp.eu/). As part of this project, 
researchers are considering how to use participatory science and inclusive visualizations to help people draw 
conclusions and make informed decisions about their homes and communities.  

The easiest, most cost-effective, least wasteful way to improve energy efficiency is to retrofit homes to minimize heat 
loss. Consequently, identifying areas where such heat loss is occurring is the first step in designing energy-efficient 
interventions for home improvements. This is especially crucial for the older building stock as building envelopes often 
degrade over time in ways that are invisible to the naked eye (Rakha et al, 2021). While building energy models 
quantify the magnitude of energy use, loss, and more, thermal images of building envelopes themselves offer a direct, 
visual representation of energy performance, making it a powerful tool for decision-making. 

In this context, the conceptualizations of space or considering how people understand, and experience space is 
important when making maps that can aid the communication of the SDGs. Different scales or conceptualizations of 
space are useful for people to understand and visualize the magnitude of the challenges at hand. There is no single 
perfect map or map scale for communicating any issue. Maps at multiple scales are needed for different actors to make 
decisions related to the SDGs. For the general public to make individual choices about their behaviour, they need large-
scale maps, while leaders of large countries need small-scale maps. Montello (1993) conceptualized space in four 
categories for how people understand and perceive spaces. Here, we have connected these conceptualizations of space 
with visualizations that help communicate where energy loss is occurring in buildings, neighbourhoods, and energy-
building models of provinces or countries (see Table 1). Through this study, we aim to explore how people interpret 
thermal images at various scales and understand what each spatial scale represents in their decision-making processes. 
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Currently, we in the JUST-PEPP Project are using thermal drones to measure and visualize heat loss to provide 
actionable insights for addressing energy vulnerability. The data collection with drone based thermal images and is 
presented to the local communities, making energy inefficiencies visible and encouraging participation in sustainable 
solutions. We utilise the DJI Mavic 3 thermal drone in this study. In this ongoing project we are collecting drone 
images of various houses from four neighbourhoods in the Netherlands, Norway and Sweden. Below, we present early 
examples and reflections on sharing these images and models with residents affected by energy poverty. The 
overarching aim is to identify appropriate methods to make maps that can help identify solutions to meet the SDGs. 
Effective maps at different scales can illuminate the problem at the individual level for localized solutions, as well as 
express the magnitude of the problem (See Figure 1 for examples from the project). By integrating diverse 
conceptualizations of space into decision-making processes, spatially explicit indicators can pinpoint where and how 
interventions are required to achieve SDG 7 targets (Koster et al., 2024).  We argue that these visualizations can guide 
the development of equitable decarbonization policies, ensuring that vulnerable groups are not disproportionately 
affected. These conceptualizations of space related to understanding for policy making are useful for mapping all of the 
SDGs. 

 

 Figure 1. Left example of vista space (close-range image from drone) and right environmental space (Oblique image from drone). 
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