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1 Introduction  

This report is aimed at representing the achievements of Phase 5.4. The main 
objectives of phase 5.4 were definition of energy efficiency indicators (KPIs) in 
collaboration with participating companies and development of an analytical tool. The 
participating companies were selected in phase 5.2. The analytical tool was developed 
on the basis of reports and recommendations of different external experts from phase 
5.3.  

Main advantages of the analytical tool are: 

 Identification of key production processes and operations that could be 
improved in terms of energy efficiency. 

 Introduction of renewable energy sources into production processes. 

 Provision of reference values for energy efficiency in identified key areas. 

 Display of best practices and solutions. 

 Company obtains a basic information, where it stands in terms of energy 
efficiency compared to other companies. 

 SMEs are also offered consultations by external experts in identifying their main 
weaknesses. 

In following paragraphs a general description of workflow in Work package 5 (WP5) is 
presented. Generally speaking the aim of WP5 is to set-up a frame of reference for 
energy efficiency and use of renewable resources in production and operations and to 
demonstrate how to achieve a significant change as the sum of small savings by a 
large number of SMEs in their daily activities as members of supply chains.  

Motivation and goals: 

 Development of reference model based on analytical tool to be integrated 
in CO-EFFICIENT web-portal, 

 Implementation of 5 local pilots, one pilot in each partner country, 

 Development of analytical tool and indicators, 

 Report on testing and situation in SMEs. 

Work package 5 includes 6 phases presented in table 1 below. The series of activities 
implemented for completion of individual phases are presented in the following 
paragraphs. Each phase of WP5 made a contribution to the process of developing the 
analytical tool. 
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Table 1: Description of phases of WP5  

WP5 phases Description 

Phase 5.1 
Desktop research on existing methodologies approaches and 
tools. 

Phase 5.2 Living lab ecosystem setup. 

Phase 5.3 
Collaborative identification of key areas for improvement of 
production and operations in SMEs. 

Phase 5.4 
Design of analytical tool and indicators in collaboration with 
companies. 

Phase 5.5 
Testing of the beta version of the analytical tool on a panel of 
50 SMEs. 

Phase 5.6 Design of publishable version of reference model. 

 

The main objective of phase 5.1 was the identification of ESCO's and energy consulting 
companies (on national level) and their advisory services. The focus was on 
methodologies and programmes (software tools) that companies are using or offering 
(analysis). Findings from this introductory phase of WP5 were applicable in phase 5.2 
in order to prepare the questionnaire and establish the local pilots. Knowledge gained 
was also very useful for proper definition of the analytical tool’s functionalities. 

The main objective of phase 5.2 was the identification and involvement of SMEs, R&D 
stakeholders and associations of SMEs into 5 local pilots comprising the international 
living lab. With companies agreeing to cooperate in this project, they made their energy 
consumption data available for purposes of this project. The collated energy 
consumption data will be used in phase 5.5. 

In phase 5.3 a collaborative identification of key areas for improvement, in form of 
desktop research, in-company visits, consultations, and interviews to SMEs (Energy 
situation analysis – see Figure 2), was done. A thorough energy analysis was done for 
all local pilots. The analysis was focused on identifying key areas with large unused 
capacities within the energy assemblies that are installed in SMEs. Lessons learned 
from this phase were applied in phase 5.4 to determine the KPIs. 

In phase 5.4 an analytical tool to support SMEs in the identification of key production 
processes and operations that could be improved as far as energy efficiency or the use 
of renewable resources is concerned was developed.  
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In phase 5.5 testing of the beta version of the analytical tool is done. Based on the 
feedback from the tool-testing phase, the final version of the tool is designed in phase 
5.6. 

Main objectives and activities of this task in relation to other activities of WP5 are 
presented in the following figure. 

 

 

Figure 1: CO-EFFICIENT Working Plan for WP5. 
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2 Description of energy efficiency indicators related to the 
analytical tool and questionnaire details 

In this chapter, energy efficiency indicators for use with the analytical tool are 
described. This chapter gives a detailed description of each individual energy efficiency 
indicator in Table 2. With the cooperation of project partners, 25 different energy 
efficiency indicators for the analytical tool were selected. These indicators give SMEs 
a picture of their energy situation in the company. In Figure 3 a schematic presentation 
of energy situation analysis, which served as input to the analytical tool development, 
is shown. 

 

 

Figure 2: Schematic presentation of energy situation analysis. 

  

Energy situation 
analysis

Arrangements, 
contracts

Energy supply
Largest 

consumers
Energy costs Measurements

Processing and data analysis 

Presentation of results

Possible measures for efficient 
energy use

Organizational 
measures

Introduction of 
new 

technologies

Reconstruction 
of existing 

devices

Use of modern 
equipment and 

technology

Interim report

Selection of measures for EEU

Savings calculation

Calculation of investment cost

Priority list of energy efficiency 
measures

Energy audit report

Presentation of findings of the 
energy audit to company 
(institution) management 



 

10 

 

 

Table 2: Description of KPIs 

KPI Description 

KPI01 - Energy 
consumption of the 
company per year. 

The indicator shows the total final energy consumption for a 
period of one year. 

KPI02 - Energy costs 
per year 

The indicator represents the cost of total final energy 
consumption for a period of one year. 

KPI03 - Energy 
consumption per employee 

The indicator shows the total final energy consumption in the 
company in relation to the number of employees. This indicator 

enables the company to control power consumption by changing 
the number of employees. 

KPI04 - Energy cost per 
employee 

The indicator shows the final energy consumption costs per 
employee. This indicator enables the company to control 

energy costs by changing the number of employees. 

KPI05 - Energy 
consumption in relation to 

the annual turnover of 
income 

The indicator shows the ratio of energy consumption and the 
company's revenues within their business activities. 

KPI06 - Energy cost in 
relation to the annual 
turnover of income 

The indicator shows the ratio of energy costs and revenues of 
the company. In this way, the company can keep control of 

energy consumption in business processes. 

KPI07 - Energy 
consumption for the 
administrative part 

The indicator shows the necessary amount of final energy in 
the context of basic needs for the operation of the business. 

KPI08 - Energy cost for 
the administrative part 

The indicator shows the energy costs in the context of basic 
needs for the operation of the business. In this way, the basic 

minimum costs for the operation of business can be determined. 

KPI09 - Energy 
consumption for the 
technological part 

The indicator shows the energy consumption for the execution 
of technological processes and technological work activities. In 
this way, the company can define the purchase amount of final 

energy with suppliers. 

KPI10 - Energy cost for 
the technological part 

The indicator shows the energy costs in technological 
processes (technological part of the activities). Indicator enables 
the optimization of consumption and therefore more competitive 

product price. 

KPI11 - Energy 
consumption per square 

meter 

The indicator shows the final energy consumption per unit of 
surface area. This indicator represents the basic indicator, which 

is primarily linked to the heating surface area. 

KPI12 - Energy cost per 
square meter 

The indicator shows the final energy costs per unit of surface 
area. This indicator enables the company to control the costs in 

the context of increasing or decreasing the production capacities. 

KPI13 - Energy 
consumption per volume 

The indicator shows the required final energy in relation to the 
volume of the production areas. 

KPI14 - Energy cost per 
volume 

The indicator shows the costs of final energy consumption in 
relation to the volume of production areas. By monitoring this 

indicator, the company can optimize the actual need according to 
size of production facilities. 
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KPI Description 

KPI15 - Energy 
consumption for the 
technological part - 
preparation of heat 

The indicator shows the actual final energy needed for the 
preparation of heat in the technological part of production. 

KPI16 - Energy cost for 
the technological part - 

preparation of heat 

The indicator shows the energy costs required for the 
technological part of the production. Monitoring the indicator 

enables the optimization of energy consumption for the 
preparation of heat in the technological part of business 

(particularly for the optimization of heat generators in 
technological part). 

KPI17 - Energy 
consumption for the 
technological part - 

preparation of domestic hot 
water 

The indicator shows the energy consumption for the preparation 
of hot water in technological processes. The purpose of this 

indicator is the determination of structure of energy consumption 
for an individual technological part of business. 

 

KPI18 - Energy cost for 
the technological part - 

preparation of domestic hot 
water 

 

The indicator shows the energy costs for the preparation of hot 
water in technological processes. This indicator enables the cost 
analysis of individual technological part of business in the context 

of energy consumption. 

KPI19 - Energy 
consumption for cooling 

The indicator shows the energy consumption for the whole 
cooling process in the company. It enables you to specify the 

share of energy consumption and the possibility for optimizing the 
use of energy for cooling. 

KPI20 - Energy cost for 
cooling 

The indicator shows the energy costs for cooling. This indicator 
enables the energy cost analysis for cooling in the company. 

KPI21 - Energy 
consumption for ventilation 

The indicator shows the final energy consumption for ventilation. 

KPI22 - Energy cost for 
ventilation 

The indicator shows the final energy costs for ventilation. This 
indicator enables the cost analysis and the possibility of 

modernization of ventilation system. 

KPI23 - Energy 
consumption for lighting 

The indicator shows the final energy consumption for lighting in 
the company. This indicator shows the share of energy 

consumption, which entitles the optimization of lighting system by 
using lighting that is more efficient or a good management mode. 

KPI24 - Energy cost for 
lighting 

The indicator shows the energy costs for lighting. This indicator 
allows you to specify payback periods in case of the optimization 

requirements and technological modernization of lighting. 

KPI25 - The share of 
renewable sources in 
relation to total energy 

consumption 

The indicator shows the share of energy consumption from 
renewable sources in relation to total final energy consumption. In 

this way, the company shows sustainable orientation and 
awareness for the efficient use of energy. 
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KPIs for each company are determined on the basis of a completed questionnaire, 
which will be described in details here. The following diagram illustrates the layout of 
the questionnaire. 

 

 

Figure 3: Questionnaire layout 

 

As it can be seen from the diagram the questionnaire is divided into 6 sections. The 
fourth section is further divided into 5 subsection. The first section “Questionnaire 
name” serves only to give each fulfilled questionnaire a different name.  
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The second section is “Company profile”. In this section each company provides 
information, such as address, year of foundation, number of employees, working days, 
annual turnover, about itself. Companies also provide data on standards in company 
and companies’ energy awareness. In this manner similar types of companies can be 
compared with each other. 

Section 3 provides data about companies overall energy consumption. 

“Energy systems” section is divided into 5 subsections (see Figure 3). Based on 
answers to this questions working hours, installed power and other information on 
already installed energy systems are determined.  

Section 5 provides data about companies overall electrical energy consumption. 

In the last section companies provide data about already installed renewable energy 
systems if they have any. 

Based on the collected data from the questionnaire KPIs and companies energy 
efficiency are calculated.  
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3 Analytical tool  

The main goal of developing the analytical tool is to support SMEs in improving energy 
efficiency and in using renewable energy sources in key production processes. The 
analytical tool gives reference values about energy efficiency in identified key areas. 
The mentioned tool also provides reference values, in key areas with the potential for 
increased use of renewable energy sources, to SMEs. With help of external experts, 
SMEs participated in identifying and addressing their main weaknesses regarding 
energy efficiency and use of renewable energy sources in their business processes. 
Results of these processes were used to define the tool.  

The process of developing the analytical tool started in mid-2014. This process is still 
in progress. The precondition for development of analytical tool was deployment of 
well-planned strategy for data collection which was developed whit h support of 
external experts. Through activities carried out in phases 5.1 to 5.4, the beta version 
of the analytical tool was developed. Based on the knowledge database web interface 
module was developed first. This module includes: 

 Input of general information about the company. 

 Input of energy consumption. 

 Input of existing energy systems. 

 Input of renewable energy sources already in use. 

The aforementioned web interface is shown in Figure 4. 

 

 

Figure 4: Web interface of the analytical tool 

 

At first the company name has to be entered. Afterwards different input data has to be 
entered. For example address, year of foundation, number of employees, business 
sector, working days, working hours per day, annual turnover, standards in company, 
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energy management, energy education, energy actions and barriers for the installation 
of renewable energy systems. Figure 5 and 6 show the web interface of the analytical 
tool about the company profile.  

 

 

Figure 5: Web interface of the analytical tool - Company profile 
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Figure 6: Web interface of the analytical tool - Company profile 

 

After the company profile is created, different data about energy consumption, energy 
systems, electrical energy consumption and renewable energy systems have to be 
entered. The field about energy systems is furthermore divided in the following 
sections: 

 Production area. 

 Heating systems. 

 Cooling systems. 

 Air conditioning systems (HVAC). 

 Lighting. 



 

17 

 

 

Figures 7-14 show the graphical user interface, which is intended to enter the required 
data.  

 

Figure 7: Questionnaire details 

 

Figure 8: Data entry fields for Energy consumption 
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Figure 9: Questionnaire about the production area 

 

 

Figure 10: Data entry field for heat production systems 
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Figure 11: Questions about HVAC systems 

 

 

Figure 12: Data about lightning systems 
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Figure 13: Data entry fields about electrical energy consumption 

 

 

Figure 14: Renewable energy systems 
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By entering all the necessary data into the data fields the knowledge database is 
updated with information about the company and with KPIs (described in chapter 3), 
which are used in the following calculation of the energy efficiency of the company 
(Figure 15).  

 

 

Figure 15: Calculation of KPIs 

 

During the process of developing the analytical tool several beta versions of the 
analytical tool and presentation of results were implemented. The first version of the 
presentation of results is shown in figures 16 and 17. 

 

Figure 16: Presentation of results - version 1 
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Figure 17: Presentation of results - version 1 

 

From the results in figures 16 and 17 at the top of the web form a table with calculated 
KPIs is shown. Underneath the table there is also a graphical representation of results. 
Each KPI is plotted on a graph. The middle column represents the KPI value of the 
analysed company. The first three columns represent three companies in a row that 
have a lower KPI and the last three columns represent companies that have a higher 
KPI value. Graphical analysis of the beta version does not produce satisfactory results, 
because it is not possible to determine where the company falls within the total range 
of each KPI. Therefore, the graphs were changed into so-called energy indexes. 
Energy index properly evaluates the company relative to the total area of each KPI. 
The area of each KPI is obtained from the data of all registered companies. 

After reviewing the beta version and all suggestions from project partners the analytical 
tool was improved. The latest display of the results is shown in figures 18 and 19. 

In addition to changing the format of graphs to energy indexes, also the total area of 
each KPI can be determined (maximum and minimum). An automatic output of the 
analytical tool is also a certificate, which is given to a company that is in the green field 
of each energy index. At the bottom of the web page a display of best practices and 
solutions from the knowledge database is added (figure 19). Based on the gathered 
experience and knowledge best practices and solutions are suggested with respect to 
companies’ profile, calculated KPIs and energy efficiency of the company. 

In the beta version the possibility for exporting the analysis report into pdf format was 
introduced. The report can also be printed. A sample report in pdf format is shown in 
figure 20.  
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Figure 18: Newest display of results 
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Figure 19: Best practices and solutions 
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Figure 20: Analysis report exported to pdf format  
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4 Conclusions 

This report contains a description of the development process of the analytical tool, 
which is integrated into the Co-efficient web portal. Actually the creation of the 
described tool was the main goal of phase 5.4. A very important goal of this phase was 
the definition of energy efficiency indicators (KPIs) that were selected in collaboration 
with companies and external experts. This 25 KPIs were later used in the analytical 
tool. The indicators give SMEs a picture of their energy situation in the company.  

However each phase of WP5 made a contribution to the process of the analytical tool 
development. All the phases represent a stairway to the final and publishable version 
of the analytical tool. In phase 5.1 a desktop research, for a better understanding of 
topics related to energy efficiency improvement and use of renewable energy sources, 
was made. Also existing methodologies, approaches and tools, which concern efficient 
use of energy and renewable energy sources, were analysed. Knowledge acquired 
from this phase was useful for preparation of a questionnaire and establishment of local 
pilots in phase 5.2. Also lessons learned from this phase, were very helpful for a proper 
definition of the functionality of the analytical tool.  

As already mentioned in phase 5.2 five local pilots, consisting of at least 3 SMEs, 1 
R&D company and an association of SMEs, were established. Companies agreed on 
cooperation in the project and made their energy consumption data available for project 
purpose. These data will be very useful in the testing phase of beta version of the 
analytical tool.  

In phase 5.3 local pilots started with their activities. As a precondition for the 
development of analytical tool a thorough analysis, in the form of research, in-company 
visits, consultations and questionnaires, was done.  

This was followed by phase 5.4 that is described in details in this progress report. Once 
again the main purposes of this phases were two. To be exact the first goal was to 
define KPIs (energy efficiency indicators), which were used during the development of 
the analytical tool. The second and main goal was the design of a beta version of the 
analytical tool that was created on the basis of reports from phase 5.3 and advice from 
external experts. 

The whole process of developing the analytical tool is still in progress. Already in phase 
5.4 some changes to the graphical interface were made. After phase 5.4 two more 
phases have yet to be completed. In phase 5.5 the beta version of the analytical tool 
will be tested on its quality and relevance. Discoveries from the testing phase will be 
used to identify and diagnose disadvantages and errors. In the last phase, based on 
feedback from the testing phase (phases 5.5), the final version of the analytical tool will 
be published. 

 


