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1. Abstract 

Current urban growth rates represent a major challenge in the fight against Climate Change 
and the willingness to implement a more sustainable future, where the environment, health 
and well-being are not compromised, and a low-carbon and secure energy provision is 
granted. Several global actions have emerged, such as the Paris Agreement, which 
highlighted the general problems and set some objectives. These were then followed by the 
generation of Energy Directives at European level, which shaped and detailed the objectives 
of the agreement, which should be complied with by Member States. All of these challenges 
end up having an impact on planning processes, which need to give answers to all of the 
demands and aim for holistic and integrated approaches. 

However, achieving these goals is a daunting task that requires the careful and accurate 
analysis of both current energy conditions (baseline) and the evaluation of the impact of 
energy actions to be implemented. This usually implies devoting a high amount of resources 
and time, which would otherwise decrease and be shortened if adequate tools existed in 
order to support this decision making processes at urban level. The effort and progress 
achieved in the building simulation tools has not been observed in the simulation of energy 
performance at urban level. 

Having these aspects into consideration, the goal of the ENERGIS project is the 
development of a tool that supports stakeholders involved in energy planning in the decision 
making process in specific areas or urban settings by automatically estimating the energy 
demand of the residential sector using publicly available data and representing geo-
referenced results through a web platform. 

All in all, this platform will ease the decision making process when planning urban 
refurbishments by obtaining a better vision of the as-is-state situation in terms of energy 
demand of selected areas. This will help making informed decisions when selecting the 
areas needing improvement and thus better establish new objectives for long-term plans. 

 
2. Introduction 

Current urban growth rates have exponentially multiplied in the last century: from only 746 
million people (29,6% of global population) living in urban settlements in 1950 to 6.3 billion 
(66%) [1]. In this context, cities are the key elements to tackle, since even though they 
occupy only 2% of global land, they account for 70% of GDP, 60% of energy consumption, 
70% of greenhouse gas emissions and 70% of solid waste [2]. Bearing this numbers in mind, 
it can be seen that cities both represent opportunities for growth as well as great challenges 
to achieving a more integrated, more socially inclusive and connected cities in the framework 
of sustainable urban development, which is resilient to climate change [2]. 

One of the main challenges is assuring the development of cities which grant a heathy 
environment and assure the well-being of inhabitants, while granting their sustainable 
development. In this line it is important to consider the impact cities have on aspects such as 
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energy consumption, which in the end mirror the CO2 emissions produced and thus, the 
degree to which not only a healthy environment and the well-being of inhabitants can be 
compromised, but also the assurance of a secure provision of energy. To this respect, 
according to the European Parliament and the Council of the European Union [7], almost 
50% of the Union’s final energy consumption is used for heating and cooling, 80% of which is 
used in buildings. More in particular, according to Eurostat figures [3], households account 
for 25.4% of this consumption, similar to the industry sector. 

These alarming figures are the origin for initiatives such as the 21st Conference of the Parties 
of the United Nations Framework Convention on Climate Change (COP21), where the Paris 
Agreement was signed (2015) [4] that urged for taking specific actions against Climate 
Change and established guidelines and objectives to stop the current temperature rise below 
2ºC. This universal agreement was the seed for the subsequent legislative actions set at 
European level, such as the “Clean Energy For All Europeans” directive package, aiming at 
establishing more specific goals and obligations to be followed at Member State level. Then, 
each Member State had to implement the legislation at national level with even more specific 
goals, which should be measured, monitored and reported, so as to assure the adequate 
implementation of the energy actions and check their effectiveness. 

To this end it is of the utmost importance to invest in energy planning, and quantify the 
current status of cities in an unbiased fashion, as well as be able to evaluate what will 
happen in the future if a determined action is carried out. The more accurate and close to 
reality this analysis is, the more successful the energy actions carried out will be, since 
specific problems will be identified and actions will be well-targeted. These issues are closely 
being followed and analysed by the Global Covenant of Mayors [24], in particular by 
Edmonton Declaration signatories [25] and by Covenant of Mayors signatories [26], who 
need to reflect these aspects in Sustainable Energy and Climate Action Plans (SECAPs). 

However, these established goals often represent a burden to comply with. Not only because 
of the efforts and the energy actions that need to be carried out, but also because of the 
difficulties to adequately evaluate and measure the benefits achieved, which often lead to 
distrust in the construction sector, among investors, for instance, and in general public. As a 
consequence, further advancing towards a decarbonised and more efficient building sector is 
hindered. Irrespective of the reasons why this occurs, providing the adequate mechanisms to 
evaluate and easily plan energy refurbishments at urban scale will prove highly beneficial in 
order to achieve the goals established either by European Directives and be able to monitor 
the improvements. Therefore, in order to alleviate the problems emerging from these lack of 
data, lack of understanding of the issue and, consequent lack of support; it is necessary to 
provide effective tools to measure the baseline status of urban settings. 

In this line, ENERGIS is proposed as energy demand mapping platform to aid in the decision 
support making in energy planning processes. This user friendly platform will provide 
estimated demand values based on calculations performed with validated Energy 
Performance Certificate tools at national level, which will be displayed in a map with a colour 
code that will enable to identify which urban areas are most in need of refurbishment. 

This paper delves into all the problematics presented above. First, in Section 3, a review of 
current European Energy Directives will be shown. Here the main energy directives will be 
explained, as well as a more in depth description provided of the Energy Performance of 
Buildings Directive [6], which has been recently updated. Then, the energy planning context 
in Europe will be presented (Section 4), where the link with energy planning strategies will be 
analysed, as well as the need for the platform clarified. After, the specific goals covered by 
the ENERGIS platform will be listed in Section 5 and the main differences with similar 
projects illustrated. Later, a more detailed and technical description of the platform and its 
main components is introduced in Section 6. Finally, lessons learned during the platform 
development and conclusions and future work are provided in sections 7 and 8, respectively. 
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3. Current European Energy Directives and their deployment at Member State level 

The “Clean Energy for All Europeans” [5] legislative framework proposed by the European 
Commission on November 2016 was the first action towards achieving a clean energy 
transition and contributing to the goals established in the Paris Agreement. This package of 
measures was based on three main goals: putting energy efficiency first, achieving global 
leadership in renewable energies and providing a fair deal for consumers. It includes as well 
eight different legislative proposals that tackle, among other, Energy Efficiency, Energy 
Performance in Buildings, Renewable Energy and Governance. 

The most relevant directives for the purpose of this paper of this legislative framework 
proposal are the Energy Performance of Buildings Directive (2010/31/EU) [6], the Renewable 
Energy Directive (2009/28/EC) [8] and the Energy Efficiency Directive (2012/27/EU) [9]. 
These directives set certain objectives to Member States and should be transposed by each 
nation in order to comply with them by establishing plans and strategies. After each Member 
State has carried out his strategies, the results should be reported at European level. 

When considering energy planning at urban level, the Energy Performance of Buildings 
Directive has to be taken into account. Entered into force in 2010, it has set some measures 
among which the following can be highlighted: all buildings must be nearly zero-energy 
buildings by 2020, EU countries must establish inspection schemes for heating and air 
conditioning systems and also cost-optimal energy performance requirements should be 
established for new buildings. However, the most interesting of the legislative measures 
contained in this Directive is the obligation in Member States of issuing Energy Performance 
Certificates for every dwelling, building block, or commercial premise to be leased or sold, as 
well as for every new construction and public building [10]. In order to assure coherence 
among the results obtained in each Member State, a methodological framework is described 
in the annex of the aforementioned Directive. This annex does not exactly set the formulas to 
be deployed, but instead presents the type of calculations to perform or which aspects to 
consider (for instance, thermal bridges). To this respect also Mandate 480 [27] has been 
defined, for the elaboration and adoption of standards for a methodology calculating the 
integrated energy performance of buildings and promoting the energy efficiency of buildings. 
Each Member State has the obligation to transpose this framework in their country and 
develop either a concrete methodology or develop specific tools to serve this purpose, 
leading sometimes to inhomogeneous approaches within the European Union. Nevertheless, 
even when representing a major challenge, a great leap forward has been achieved by 
providing the general public with information on energy performance of buildings and thus, 
aiming to make them aware of the relevance of these issues. 

This Directive of 2010 has recently been updated and entered into force in July 2018. This 
recast of the EPBD (2018/844/EU) [7] directive aims for a more comparable and measurable 
energy performance among Member States. To do so, countries, will not only have to 
establish national energy performance requirements, but also will have to foster the use of 
smart technologies and should rely on real consumption data to measure energy 
performance. All in all, it sets the adequate steps towards a more homogeneous view on 
energy performance within the EU. 

In relation to this, the ENERGIS platform aims to support the implementation and compliance 
of the Energy Performance of Buildings Directive by providing a tool that supports energy 
planning processes. Additionally, the estimation of the energy demand contemplated within 
the platform is based on the calculation methods set by the EPBD and transposed in the 
Spanish legislation, from which four validated Energy Performance Certificate tools were 
generated: HULC, CERMA, CE3X and CE3. One of these tools, CE3X, has been the base 
for the calculations performed within the platform, which have been automatized, as it will be 
later explained. This way, the platform both ensures to be providing adequate data to the 
user and also contributes to the compliance of the Energy Performance of Buildings 
Directive. 
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4. Energy planning context in Europe and platform need 

The implementation of European Energy Directives and energy planning are closely related 
to each other. The achievement of the first in different Member States is performed differently 
depending on the administrative structure of each country. While in some of them the 
Directives are transposed and enforced at national level, in other actions are taken at 
regional level. Thus, these authorities will have to further detail the specifications established 
at European level and set plans for a determined period of years to comply with European 
goals. In particular, the general stages within the energy planning process and the roles of 
these authorities and involved stakeholders are the following: 

1. Stage 1: development of the enforcing norm. Before transposing the goals 
established at European level, it is of the utmost importance to have a clear idea of 
what the current status of the country or the region is in terms of energy needs so as 
to be able to define realistic goals to be complied with. Having a clear basis will grant 
the establishment of coherent goals at national or regional level that can be achieved 
in a reasonable manner. 

2. Stage 2: definition of energy actions. Once the European directive has been 
transposed at national or regional level, the corresponding public authorities (regional 
or local) should define the action plans and specific energy actions should be carried 
out, such as refurbishment of district or buildings. At this stage, not only authorities, 
but also energy planners, energy service companies or investors will be willing to 
know how to target their resources effectively, that is, knowing which urban area 
counts with the most adequate conditions for an energy action to be implemented: it 
is the most unfavourable in terms of building construction, energy demand, or it is a 
socially deprived area, or other criteria that can be measurable and analysed. 

3. Stage 3: evaluation of different scenarios. Once a determined area has been 
selected, the design and implementation of a specific energy action needs to be 
defined, tailored specifically to the area at hand. At this stage it is crucial for energy 
planners or designers to be able to compare the effect different actions can have in 
comparison to the current status of the area (the baseline). By performing an intense 
study and comparing a number of possibilities (different scenarios), the most 
adequate one can be selected according to the criteria of the designer or energy 
planner (for instance, being the main goal the reduction of the consumption and not 
exceeding a certain investment amount). 

4. Stage 4: monitoring the results of the energy actions. Once the optimal energy 
action has been implemented, the impact obtained in terms of achieving the 
established goals should be measured and compared with the initial status. This 
monitoring process, apart from enabling the reporting of results as the norm 
demands, it allows for further reflection on the impact each measure has had. This 
way, it fosters a better decision making in stages 2 and 3, by feeding them with 
knowledge and experience generated in implementing energy measures, as well as 
objective indicators that measure the positive impact of each measure. 

As it has been explained, for a successful decision making at all of the stages a great deal of 
analysis and simulation of results is required. This processes, when performed aiming for 
accuracy, end up being a time-consuming process. Also, because of the amount of data 
involved it can tend to be an error-prone process when performed by humans, leading to 
uncertainty and inaccuracies, thus, to inadequate decisions. 

For all of these reasons, there is a need for tools that automate all of these processes, which 
can provide an adequate accuracy for the decision making at urban level to be able to cover 
all of the abovementioned stages. However, in the energy field, while there are a great 
amount of tools for dynamic simulation at building level (requiring a high amount of input 
data), there are not many tools to simulate at urban level energy related aspects. In this 
sense, some examples of projects tackling these problems will be presented in Section 5, 
and will be contrasted with what the ENERGIS platform can provide. 
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In general terms, and bearing in mind the stages described above, the ENERGIS platform, 
(being an online platform that maps the energy demand in cities and regions at different 
scales) is oriented to supporting the decision making at Stage 1 and Stage 2. 

 
5. ENERGIS objective and main differences with other approaches in the energy 

planning field 

The ENERGIS platform main objective is to provide an easy to use energy decision support 
tool to map energy demand at urban and regional level calculated through validated 
methods. To this end, public data is collected, analysed and processed; the energy demand 
building by building is automatically calculated using a validated Energy Performance 
Certificate tool; and all of the information mapped in friendly web maps, making use of the 
functionalities provided by Geographic Information Systems. Therefore, the three main pillars 
in the development of the platform are: 

1. To make use of publicly available repositories: all of the data deployed within the 
platform are publicly available and approved by official authorities. The main data 
source is the Spanish Cadaster [20], which provides information on the geometry of 
buildings and semantic data on them, such as the year of construction or the number 
of heights. 

2. To implement a calculation method based on validated Energy Performance 
Certificate tools: to this end, the four validated tools at national level in Spain were 
analysed and one of them (CE3X) chosen as the base for the energy demand 
estimations displayed in the platform. The objective was to automatically create the 
input files and run the process to obtain the output results. 

3. To exploit Geographic Information Systems possibilities: a great amount of 
synergies can come from linking GIS with planning because of the nature of both 
disciplines. The ENERGIS platform will therefore display a coloured map at three 
scales where analysis widgets will be added in order to classify the content displayed 
in the screen. 

Some of these objectives are sought in projects sharing a similar approach to that of 
ENERGIS. Below, two of them are listed, as well as the main differences with the ENERGIS 
platform explained. 

 
1. Estimated total annual building energy consumption at the Block and Lot level 

for NYC [12]: Developed by the Sustainable Engineering Lab, this project aims at 
analysing the dynamics of final energy consumption in the city of New York. To this 
aim, the final heating, cooling, DHW and electricity energy consumption in the built 
environment are estimated, based on data at district level on the energy use, natural 
gas, diesel and vapour consumption of 2009 and it was combined with information 
coming from MapPLUTO, a geographical database of the Urban Planning 
Department in NYC. The results are then displayed following a colour code through a 
web map, providing two levels of aggregation: at block and at lot level. The 
information is complemented with a pop-up that appears when clicking on a block or 
lot. However, this map only covers the city of New York, where the calculations have 
been estimated, without offering the capability to replicate this methodology in other 
cities. 
 

2. Energie label atlas [14]: The objective of the Energie Label Atlas is to represent the 
estimated Energy Labels of buildings in Holland. This project was carried out with the 
aim of covering almost all residential buildings in the country and of offering citizens 
the possibility to obtain an accurate EPC of their dwelling. This would require 
performing additional calculations over the estimated value proposed in the map, but 
at a lower cost than usual. The estimated values shown have been calculated using 
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reference buildings and assigning a label to each of them, which implied the study of 
a number of building typologies that was representative enough of the residential 
sector in the Netherlands. In addition, real Energy Labels coming from real EPCs 
were also mapped and the comparison among both results enabled. This results in 
some cases in high discrepancies between both results. The visualization capabilities 
are similar to those of the NYC case; however, the whole country was covered 
providing the estimated results at block level, regardless of the visualization scale. 
The information is also complemented by a widget, which serves to detail information 
at dwelling level, if real EPC information is available. 

The projects described above represent interesting approaches to the energy planning 
problem, by providing basic information on the energy status of a city (in the case of NYC) or 
of a country (in the case of the Netherlands). However, it is worth highlighting the main 
differences to the ENERGIS platform, which are related to the calculation methodology, 
automatization of the process and the scale tackled. 

The calculation methodology is considered highly relevant in order to provide accurate 
results. Therefore, instead of deploying estimated approaches in order to calculate 
consumption (as in the NYC case) the ENERGIS project is constrained to the estimation of 
the energy demand. This is due to the fact that there is no source of public information that 
can provide data on the energy systems, rendering it inaccurate to assume the existence of a 
determined energy system. The approach used in NYC to calculate consumption, that is, 
assigning an energy system according to the typology of the building would be highly 
beneficial if applied within ENERGIS and would improve the quality of the platform. However, 
since there is no available database where these systems are described in Spain, no 
reliability can be assumed from this process. Moreover, the calculation is focused on the 
automation of validated tools to generate EPCs in Spain. This fact ensures a determined 
level of precision to the results obtained, opposed to the abovementioned approaches. 

With respect to the scale considered, aggregation possibilities are granted as in the case of 
the NYC map, but the unit of measure used to estimate the demand is the block, as in both 
showcased projects. Nevertheless, the scope to which the ENERGIS platform can be applied 
is the same as in the Netherlands case: at country level, since the main source of data is the 
Spanish Cadastre [20] which covers the whole country. 
 
6. Components of the ENERGIS platform 

The ENERGIS platform, in order to achieve its objectives, deals with three main aspects: (1) 
information processing and treatment; (2) estimation of the energy demand and (3) the 
storage, mapping and visualisation of the data (3). The platform scheme can be seen below: 

 
Figure 1: Scheme of the ENERGIS platform 
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6.1 INFORMATION PROCESSING AND TREATMENT 

One of the main requirements of the platform is the use of open public data from official 
sources to be deployed in the estimation of the energy demand, which should be retrieved in 
an automated manner. These data are collected from different sources and they must be 
transformed to meet the input requirements of the estimation engine. Therefore, after being 
gathered, these data should be processed and transformed.  

There are three main types of data required by the platform: (1) geometry data on buildings, 
(2) climate zones and (3) building thermal properties, which are explained below. 

For the geometry data on buildings the key data source is the Spanish cadastre. The 
cadastre, for each building, provides geometrical information (in a GML file) and general 
semantic information that will be used in order to identify and to characterize the building. 
More specifically, the information obtained from the cadastre to be used within the platform is 
the geographical information of the building, i.e. the footprint of the building, and also 
important information as the number of the building floors above ground, and below ground, 
the year of the construction, current use of the building and the address of the building. 
Additionally, apart from these data that can be directly used, there is other data that needs to 
be inferred according to certain established hypotheses. This is the case of some building 
envelope elements, such as windows or thermal bridges, whose dimensions were estimated 
according to each building’s dimensions [20]. 

The geometry information automatically collected from the cadastre in GML files is 
processed to offer the energy demand estimation engine the information as is required. The 
main processes are on the one hand the generation of the information for the different 
envelope elements of the building, with their dimensions and the orientation, and on the other 
hand the production of shadows patterns with the information of the façades of neighbouring 
buildings and the implementation of calculation methods to obtain how this façades influence 
the direct incidence of the sun. 

For climate-related data, the National Code for Building Construction [21] in Spain was 
queried, since it establishes reference climate zones according to the province or town 
(static) and their height above sea level, having different climate data each zone. 

In the case of the building thermal properties, no information was directly found through 
public data sources so the National Building Code was consulted. Based on several studies 
a Catalogue of building elements and materials was generated. This catalogue of building 
elements is used by the different EPC tools in order to assign default thermal property values 
to walls (external and internal), roofs, floors, windows, etc. The ENERGIS platform is able to 
use this catalogue in order to consider different building characteristics, where according to 
the type of element, the year of construction and the climatic zone, some thermal 
characteristics and other parameters are assigned in the same way that the EPC tools use 
this catalogue of building elements. 

All this aforementioned information is encapsulated in one only file per building, in .json 
format, that will be used directly in the next process. 
 

6.2 ESTIMATION OF THE ENERGY DEMAND 

In this process the energy demand of each building of interest is estimated. As it has been 
commented the estimation engine is based in one of the EPC calculation tools recognized by 
the Spanish government for the energy certification of existing buildings. In the case of Spain 
four validated tools are available to the public free of charge: Herramienta Unificada Líder-
Calener (HULC), CE3, CE3X and CERMA. The tool selected as basis of the estimation 
engine should enable the introduction of an adequate amount of data that can be fed by the 
public data sources identified. 

For this aim the study of the abovementioned tools was performed, choosing in the end 
CE3X because of it being easy to use and because of having data requirements that can be 
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easily covered with information coming from public sources. Moreover, CE3X files are the 
reference in terms of data model at national level (the data model proposed at national level 
to represent information related to EPCs follows the same structure as the output of CE3X). 
Additionally, the accuracy behind the results provided in the calculations of the tools was also 
tested prior to the selection of the EPC calculation tool. 

The basic operation of the engine consists of the automatic creation of the .cex format file by 
processing the .json file created in the previous step and, after that, the automatic execution 
of the CE3X tool and the exportation of the results in .xml format, among which are the 
energy demands of the building: cooling, heating and global energy demand. 

The process was validated, first at building block level, then at district scale and, finally, 
citywide, in order to improve the engine and thus achieve more accurate results, which were 
more in line with the actual demand values of the buildings. 
 

6.3 MAPPING AND VISUALISATION 

The output information of the ENERGIS tool is stored in a geodatabase, which is structured 
in three tables: one table for buildings, one for blocks (groups of buildings) and one for 
cadastral zones (neighbourhood). These three scales come inherent in the project, since 
they are the ones provided by the Spanish Cadastre’s online services and data. These three 
scales are not arbitrarily defined in the cadaster, but are common definitions set in the 
INSPIRE Directive (which deals with the harmonization of geodata) and which is followed 
and implemented in the data offered and the services provided by the Spanish Cadastre. 

Thus, the ENERGIS data is provided at these three different scales: the building demand 
information is directly calculated with the estimation engine, while for the demand in the 
blocks and the cadastral zones aggregation operations have been carried out in order to 
calculate the demand values. In order to geo-reference and be able to map this information, 
the geographical information retrieved in the first step will be also used. 

These stored data is shown to the public through the ENERGIS online platform. The data will 
be presented as is reflected in the Figure 2, with the geo-referenced values and with a 
recognisable colour code that corresponds to the Energy Label scale used in Energy 
Performance Certificates. 

 

Figure 2: ENERGIS web platform 
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Moreover, some widgets providing more information on all the data displayed in the screen 
are shown in the figure in the column on the right. Using these widgets the user will be able 
to filter the information displayed on the screen by building type, demand label and year of 
construction, among others. In addition, the user will be able to move among the different 
scales by scrolling in the map or by using the shortcuts displayed on the top left corner of the 
screen. Also, there are three different base maps available for the user: openstreetmap, 
aerial view (ortophotography) and stamen dark (simplified black and white map, as shown in 
the figure). 

In addition, an online web portal with further information of the platform (information about 
EPCs in the ENERGIS platform, instructions on how to use the tool, etc.) has been 
implemented in the following link: http://api.voxel3d.es/examples/ENERGIS/portal/. 

 
7. Lessons learned 

During the design and the development of the ENERGIS tool, the difficulties faced and the 
lessons learned were mainly related to two aspects: from the point of view of the platform 
development and from the point of view of energy planning and the implementation of Energy 
Directives. 

With respect to the difficulties and lessons learned with respect to the tool development, 
the first problem faced was the absence or inaccuracies of the input data. The information 
provided for the cadastre was not homogeneously defined at regional and local level. Due to 
this heterogeneity of the information and also to the peculiarity of the different structures of 
the buildings, more cases than those foreseen a priori had to be taken into account. In 
addition all the data needed, such as, were not available in the cadastre so some hypothesis 
(for example dimensions of openings and lengths of thermal bridges) had to be set. 

Other important challenge was tackling scalability and moving from the calculation of the 
energy demand of one building or district (set of buildings) to a city or regional level. The high 
increment of files and processing time was experienced in this proof of concept, but should 
be addressed in the future by means of high performance computing, big data technologies 
or parallel processing. 

In a more general context, from the point of view of energy planning it must be stated that 
in order for holistic and integrated approaches in the field of urban planning to succeed, 
based on multidisciplinary collaboration (for instance, urban planning per se and energy 
planning) it has been detected that it is of the utmost importance to share a common 
language, a common data model, and it is highly beneficial to rely on a standard. This fact 
has manifested in two steps in the platform development: (1) when analysing the input data 
coming from cadastre and (2) when analysing the inputs required for the EPC calculation 
tools. Standards and harmonisation efforts, such as the INSIPIRE Directive [11] (which aims 
at harmonising geolocation data) can prove highly effective in achieving common definitions 
which allow for the understanding across different fields and the ability to contrast results and 
methodologies: if inputs are defined and obtained in the same manner, then calculation 
methodologies, energy actions or policies can be aligned and contrasted. 

Finally, and more focused on the applicability of the platform within energy planning process, 
the use of the ENERGIS platform can lead to a reduction of time and uncertainties. By 
automating processes or rules to analyse our real – life conditions, the efforts required in 
planning can be devoted to finding better solutions to the problems at hand. Therefore, not 
only saving money and resources, but also being able to implement more adequate 
measures and design better refurbishment strategies. 
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8. Conclusions and future work 

The ENERGIS platform combines existing public data, validated calculated methodologies 
and GIS capabilities to offer a complete and powerful product to support energy planning. 
The process to define, design and develop the platform has followed several stages, which 
involved the analysis of data coming from public sources, working with EPC tools, the 
validation of results at all stages and working with GIS in order to explore its full potential. 
Difficulties in this process involved mainly the work with public sources of data, in particular 
the Spanish Cadastre. The main problem was the lack of a standardised approach in the 
definition of geometric data. This fact would be solved with an adequate implementation of 
the INSPIRE Directive, which would guarantee homogeneous information of the buildings. 

The platform provides users energy planning capabilities which will aid in the decision-
making process when generating energy plans, by providing with maps showing the energy 
demand of cities and urban settings. It will reduce uncertainties and provide a knowledge 
base upon which to ground decisions. 

Stages 1 (development of the enforcing norm) and 2 (development of energy actions) [as 
explained in Section 4] within the energy planning process are covered by the platform. 
Future work related with this platform includes: (1) enhancing the displayed data (providing 
consumption estimation), (2) performing calculations at dwelling level, (3) offering new 
functionalities, such as capacity to introduce improvement measures and (4) offering 
functionalities to monitor the results obtained with the energy actions and evaluate their 
adequacy (stage 4). The future work scope can be seen in the figure below: 
 

 
Figure 3: ENERGIS platform: current vs future scope 

All in all, by supporting energy planning, the adequate allocation of resources will be fostered 
to comply with energy directives’ objectives and thus, energy retrofitting interventions will be 
boosted. As a consequence, the energy consumption of buildings will be reduced, resulting 
in lower emission rates, which will finally contribute in the fight against climate change, 
advocated by the United Nations with the signature of the Paris agreement. 

The achievement of these crucial energy goals should be contemplated within general urban 
planning processes in order to implement holistic and integrated approaches. Only with these 
efforts, cities, in their constant expansion and growth, will be regarded not as a major source 
of problems that impede the maintenance of Earth’s natural environmental balance and thus 
as main contributors for unhealthy environments; but as sustainable opportunities for growth 
and development. 
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