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Introduction – our common challenge
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• Reduction of energy consumption in buildings is a vital element in the long-term 
transition towards carbon neutral society

• The EU has identified buildings as being the most promising target for improving energy 
efficiency and has quantified a significant energy-saving potential associated with 
infrastructure and equipment investments

• Challenge - How the region/city/state can promote greater adoption of new and efficient 
technologies by consumers?
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Assessment of energy performance – Do we really know 

what we are doing? (1/2)
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• At the beginning there was a lack of data!

• Energy Auditing was logical step forward

• The ultimate aim of energy audit is clear – identifying opportunities for reducing energy 
consumption and related costs

• From the end-user perspective there is a need for a robust instrument for reliable 
verification of energy savings and active support for building operators to perform 
necessary activities for systematic reduction of the energy consumption!
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Assessment of energy performance – Do we really know 

what we are doing? (2/2)
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• The house is a machine for living in! (Charles-Édouard Jeanneret, better known as Le 
Corbusier)

• It is not dehumanization, it simply means that the establishment of performance standards 
becomes necessary element of modern living

• … When you can measure what you are speaking about, and express it in numbers, you know 
something about it … (Lord Kelvin)

•

• Are there universally applicable solutions?

• Context of energy use! It is not possible to expect successful implementation of the initially 
defined energy efficiency programs without the proper understanding of the implementation 
environment
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What does energy management system actually mean?
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• Plan-Do-Check-Act (Adjust) – Sounds simple but…

• Performance monitoring – learning through people‘s performance evaluation

• A common information system for the assessment of energy performance of buildings + 
proper understanding of context of energy use + common set of key performance indicators 
= better energy efficiency culture

• Copy-paste planning - the most frequent mistake!
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Energy management – systematic process of change towards 

sustainability
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DATA

• Energy and Water Consumption

• External Temperature

• Solar Irradiation

• Internal Temperature

• Workplace Presence

• Energy Prices

INFORMATION
• Key Perfromance Indicators

• Costs for Energy and Water

• Processed Contextual Parameters

• Various Alarms

KNOWLEDGE

EFFICIENT 

OPTIMISATION

• Understanding Energy and Water Consumption

• Linking Energy Consumption and Context

• Benchmarking

• Forecasting (Estimating) Future Energy and Water Consumption

• Decision Support

• Performance Measurement System

• Monitoring and Adaptation of Energy 

Consumption to Actual Needs

• Dynamic Benchmarking

• Verification of Achieved Savings



Importance and role of the energy management system in the 

process of unlocking the full potential for improving energy 

efficiency 
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Process Integration - systematic approach to design, 

analyze, and optimize processes to enhance efficiency, 

reduce energy consumption, and minimize waste
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Energy cost centre based modelling

9Operational optimisation of building energy performance based on activities during EPC generation

• Integration of energy within the activity flow charts, basis for decisions on setting up the 
structure of ECC

• On the conceptual level, this method belongs to the family of process integration methods

• It provides methodological approach for connecting energy and activity diagrams into 
overall framework for improving energy performance

• Completely in line with ISO 50001!!

• Different key performance indicators were selected, 
the most important - Energy Performance Coefficient
ratio of actual to predicted or benchmark
energy consumption
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Implementation at the JSI (1/3)

10Operational optimisation of building energy performance based on activities during EPC generation



11

• Additional meters were installed

• Many different metering campagins were conducted
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Implementation at the JSI (2/3)



Implementation at the JSI (3/3)
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Measurements without monitoring and targeting are not 

enough!
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• The installation of appropriate additional measurements and remote reading/monitoring 
is only the first step!

• Many companies already monitor and measure a vast amount of flows in their SCADA 
systems but the real questions are:

• Do we effectively use all collected data?

• Does established reporting provide adequate results?

• Savings in the implementation of an energy management system usually result in minor and, 
above all, non-permanent savings!

• Without an appropriate set of indicators and reporting

• Without establishing an appropriate monitoring and targeting system
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Understanding data patterns
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Understanding measured data
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• Energy data
• Energy and water consumption

• Contextual data
• All other data

Data needed for the optimal operation of modern buildings
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Context of energy use
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• Contextual parameters – non-energy data essential for a correct understanding of energy 
consumption (workplace presence, lecture schedule, outdoor/indoor temperature, or the 
social status of the end user)

• Indicators – must contain information about the context of energy consumption

• Specific hourly electricity consumption at the location:

• Situation 1: 1.8 kWh/employee

• Situation 2: 2.5 kWh/employee

• Situation 3: 6.5 kWh/employee

• In which situation were we the most efficient?
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Analysis of available data - monitoring and targeting (1/4)
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• Regression Analysis
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Analysis of available data - monitoring and targeting (2/4)
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• Regression Analysis
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Analysis of available data - monitoring and targeting (3/4)
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• Use of additional indicators
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Analysis of available data - monitoring and targeting (4/4)
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• ECC based modelling and 
DEA (data envelopment 
analysis) can be 
combined for the 
assessment of the energy 
performance of different 
buildings belonging to 
educational sector

• Decision support for 
energy manager!

• Point of interest –
electricity consumption!
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Exercise – analysis and prediction of electricity consumption
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Key elements of measurement and verification of saving (1/4)
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Key elements of measurement and verification of saving (2/4)
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Key elements of measurement and verification of saving (3/4)
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Key elements of measurement and verification of saving (4/4)
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ECC – selected building

Data Collection (Energy and 
Contextual Data)

Analysis of collected data

EnPC > 1

Normal situation –
Continuation of monitoring 

and targeting without 
implementing any corrective 

actions

NOYES
Unexpected situation – It is 

necessary to check the reasons 
for deviations in energy 

consumption and, if needed, 
take corrective actions.



• Be demanding in the implementation of energy efficiency measures and demand sustainable 
solutions!

• Knowledge and a good understanding of on-site processes are crucial for the successful 
implementation of new solutions – a cyclical process of improvements!

• Good practice – why pay more?

Conclusion
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If you would like more information,         
please visit www.timepac.eu or contact us at

Thanks for your attention!

Follow us on Twitter and LinkedIn: @timepac
This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 101033819

boris.sucic@ijs.si
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