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1. Introduction – Retrofitting of existing building stock provides a unique opportunity to reduce energy

consumption and the consequent CO2 emissions, as has been extensively documented in existing

literature. Moreover, existing building retrofitting contributes to achieving the objectives set in European

Directive 2012/27/EU, creating opportunities for growth and employment, especially in the construction

sector. In addition, from a technical point of view, retrofitting resets the lifespan of the building, improves

its performance and makes the use of the building more predictable for a longer period of time [1]. There

is extensive research on energy consumption reduction in the residential sector, but much less on tertiary

sector buildings, which accounts for 8.6% of the final Spanish energy consumption [2]. Among these,

offices are the buildings with the greater consumption (50%). The objective of this paper is to present an

ongoing research which aims to identify life cycle environmental and cost-effective energy retrofitting

solutions for existing offices by developing an extensive database on office energy performance.

2. Methodology – An energy performance certificate database provided by ICAEN (Catalan Institute of

Energy), including more than 13,000 office certificates issued in Catalonia since the entry into force of the

Royal Decree 235/2013, has been statistically analysed and clustered into 19 representative offices. More

than 50 energy retrofitting measures have been simulated in each reference building, using energy

performance certification software. Energy savings have been obtained by comparing the energy demand

or consumption of the building before and after undergoing retrofitting. The economic analysis has been

done following the guidelines set out by the European Commission in the Delegated Regulation (EU)

244/2012, including the initial investment, the payback period and the economic savings. Finally, a Life

Cycle Assessment (LCA) is performed over the retrofitting measures to determine the environmentally

preferable options, comparing the embodied impact of each measure with the effect in terms of energy

consumption that this measure will have during the operational stage.

3. Results and Discussion – The main outcome of this paper is an extensive database which contains

energy performance-related data, including the energy, economic and environmental impact of applying

different retrofitting measures to representative offices.

4. Conclusions – The obtained database is meant to be used in a model which, by means of user interface,

proposes individualized retrofitting measures given the basic data of an office. This is expected to be

useful both to the private sector (i.e. office owners and managers, retrofitting engineering studios, energy

service companies, etc.) and the public sector (i.e. public entities aimed to promote the energy efficiency

of the built environment).
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