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2. Background research on citizen participation in energy 

planning and usage 

2.1.       General energy reduction potential of energy monitoring 



2.2.       General interest in energy monitoring 

2.3.       Barriers of adopting energy monitoring 



2.4.      Preferred and engaging features 

2.5.       Lessons learnt from background research 
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3. Good practice identification methodology 



3.1. The three different types of tools  
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3.1.1. Holistic system tool  

3.1.2. Innovative online tool  

3.1.3. Energy improvement circle tool  

 



3.2. Qualifying features 
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3.3. The questionnaire 

 



4. Results  

4.1. Overview of the collected ICT-tools 

 

0 Qualification criteria

0a

0b

1 Basic information and qualification 2 Implementation and data management

1a Name of the tool 2a The purpose of the tool

1b The origin of the tool 2b The level of implementation

1c Financing 2c The scope and level of measurements or data

1d Further information 2d The source of the data

1e Tool category 2e Data storage

1f The good practice features 2f Data ownership and access

2g The equipment overview

2h  Measurements accuracy

3 User experience 4 Sensors and data collection

3a User Profile 4a Data ownership

3b User interface 4b Data saving

3c What user sees 4c Sensor performance

3d User engagement 4d Sensor reliability

3e Usability

3f Tool training and motivation

(elaborated in section 3.2)

ICT-tool must at least somewhat fit into at least one of the three tool categories

Further qualification criteria. ICT-tool must meet at least one criterion



AMI system  

AMI system is a Polish tool that can be used to monitor and control energy consumption and compare it with 
other consumers of comparable energy usage profiles in similar periods of time. The tool present information 
about planned works to be carried out on the network and status of removing failures. The tool can also be used 
to send messages and notifications individually and collectively 

DOMATIQ  

Domatiq is a building automation system which can be used to control building assets and optimize use based on 
energy consumption profiles. The tool can also be used to make cost simulations with different energy tariffs. The 
tools can combine data from different sources of data. 

E-elering  

In e-Elering every energy consumer can monitor his or her electricity and natural gas consumption and also 
compare consumption worth other similar customers. The user has the option to share the data with others and 
see who has used the data. 

Eesti Energia 
app  

Eesti Energia's mobile app allows one to keep an eye on electricity consumption with the accuracy of one hour, 
enabling one to change their consumption behavior based on the consumption and price information provided. 
The app will also notify if the users electricity consumption differs considerably from ordinary pattern.  

Effizienzhaus 
Plus  

As part of a research initiative an ICT-tool was implemented to monitor energy consumption and use the collected 
data to optimize energy consumption in the building. The idea is to learn from single houses and use the 
knowledge on broader level.  

E-Jälg  

E-Jälg has origins as a municipal initiative for energy management and planning od public premises as well as in 
housing. The tool is used to monitor energy consumption and can also be used to do benchmarking, analyses and 
reporting for policy support. 

Fortum Fiksu  

Fortmu Fiksu is an energy monitoring app provided by the utility company Fortum. In addition to real time 
consumer energy monitoring and also possibility to some control there will be demand response elements 
included and the users hot water boiler can be used to balance peak loads. 

GEF Vision  

GEF Vision provided by Green Energy Finland is an app that can be used to monitor and optimize energy usage 
with local energy production for example solar panels.  

Heating 
Cadastre Portal  

The heat cadaster is used to show the spatial distribution of the heat demand and heat supply structures in the 
City of Hamburg. The tool provides information and planning basis for actors relevant to energy and urban 
development. 

INKAL System  

INKAL system is a tool for real time energy monitoring and control of building energy systems. It is also used to 
present data in various graphical formats.  

Korto  

Korteriyhistu.net is a portal for billing in many different buildings in Estonia, thus it includes energy usage 
information of many buildings. It can be used to benchmark a buildings consumption by comparing with others. 

Loxone  

Loxone is a holistic home automation system which can monitor and control several of the household appliances 
and also the energy consumption. 

Nachbarschaft-
Werk 

The tool visualizes energy usage in the area on an interactive map. The map includes information from different 
sources and levels and enables the user to plan different energy efficiency measures in their building and receive 
feedback if these measures are economic, if they are in line with existing city plans and what funding is available 
for their implementation. 

Optiwatti  

Optiwatti is used to control and monitor the energy usage of different energy consuming systems for example 
room heating, boilers, heat pumps and car charging. The tool also monitors conditions such as temperature and 
CO2. 

Smappee 
Energy  

The main purpose of the tool is to monitor energy use to determine which appliance uses the most energy and 
generates the largest energy bill expense. Depending on which accessory is included with the main monitoring 
system, there is also the possibility to remotely control the operation of the appliance using an application. 

Smart Heating 
App  

The main purpose is to monitor how the heat pumps are working in the buildings energy system. Additionally, 
there is information available of the conditions in the building. 

Smarticipate  

Smarticipate is a platform where exchange of ideas can be initiated between citizens and the local council. The 
platform should make open data available in an understandable format and thus use it as a tool for optimizing 
planning processes. Through the platform the citizens can submit ideas for the development of their 
neighborhood. 

Talotohtori 

Talotohtori service is offering three options for building energy management; Optimizing energy efficiency, 
maximizing indoor comfort and optimizing building maintenance. 

TERMIS  

Termis is a energy network management software designed for optimization the use of energy through demand 
response and demand forecasts. 

unnamed 
This tool is under development by Örensundskraft and it does not yet have a name.  The main characteristics are 
monitoring, analyzing, benchmarking and reporting of energy usage. 

Wattimaatti  

Wattimaatti is an application provided by Finnish Utility Company Tampereen Sähkölaitos. To tool can be used to 
monitor dwelling energy consumption. 

ZuluGIS, 
ZuluThermo 

ZuluGIS, ZuluThermo etc. are Russian based application that can be used to monitor and control energy usage on a 
district level. It can also be used to support reporting, investment and financial planning. It also supports energy 
auditing procedure on district level. 

 

https://pgedystrybucja.pl/Spolka/aktualnosci/Bialystok/PGE-Dystrybucja-wdrozyla-zaawansowany-system-pomiarowy-AMI-w-Augustowie-i-Lodzi
http://domatiq.pl/pl
https://e.elering.ee/
https://www.energia.ee/en/tark-tarbimine/mobiiliapp
https://www.energia.ee/en/tark-tarbimine/mobiiliapp
https://www.forschungsinitiative.de/effizienzhaus-plus/modellvorhaben/
https://www.forschungsinitiative.de/effizienzhaus-plus/modellvorhaben/
https://e.trea.ee/
https://www.fortum.fi/kotiasiakkaille/fiksu-koti/fortum-fiksu-energianseuranta-uusi-palvelu-suorasahkolla-lammittaville
https://www.gef.fi/en
https://geoportal-hamburg.de/waermekataster/
https://geoportal-hamburg.de/waermekataster/
http://www.apator.com/uploads/files/bloki-statyczne-mainstory/powogaz/katalog-cieplomierze-powogaz.pdf
https://korto.ee/public
https://www.loxone.com/enus/
http://www.nachbarschaftswerk-rheinbaben.de/ist-mein-haus-geeignet/
http://www.nachbarschaftswerk-rheinbaben.de/ist-mein-haus-geeignet/
https://www.optiwatti.com/
https://www.smappee.com/be_en/homepage
https://www.smappee.com/be_en/homepage
https://app.smartheating.fi/smartheating/6/
https://app.smartheating.fi/smartheating/6/
https://www.smarticipate.eu/
https://www.talotohtori.fi/esittely
http://7t.dk/products/termis/Product-Information/termis-simulation-modes.aspx
https://www.wattimaatti.fi/Login.aspx?ReturnUrl=%2f
https://www.politerm.com/en/
https://www.politerm.com/en/


Name of the tool Location Key feature

AMI System Poland Energy reporting and benchmarking

DOMATIQ Poland Energy reporting, tariff simulations, control based on historical data

e-elering Estonia Energy reporting and benchmarking, smart grid

Eesti energia mobile app Estonia Consumption planning based on hourly prices

Effizienzhaus Plus Germany Citizen involvement platform

E-Jälg Estonia Energy reporting dwelling level

Fortum fiksu Finland Energy monitoring and demand response

GEF Vision Finland Controling building consumption for optimal way with solar panels

Hamburgs Heating Cadastre Portal Germany Communal design database

INKAL System Poland Real time energy monitoring and control

Korto Estonia Energy monitoring, benchmarking

Loxone Austria Holistic smart home management

NachbarschaftWerk Germany Energy usage visualization for benchmarking

Optiwatti Finland Controlling building conditions and systes

Smappee Energy Belgium Appliance level energy monitoring

Smart Heating App Finland Energy monitoring in heat pumps

Smarticipate Germany Platform for citizen participation on city planning

Talotohtori Finland Monitoring and controlling, demand response options

TERMIS Poland Energy network management

unnamed Sweden Energy network management

Wattimaatti Finland Energy reporting dwelling level

ZuluGIS, ZuluThermo, Russia Energy auditing on district level



Name of the tool Origin Maturity Category reported

AMI System Commercial In use since 2017 Holistic / Dwelling

DOMATIQ Commercial, (EU-project) In use since 2010, many different types of buildings All 3 cat.

e-elering Utility company Since 2017 Holistic / Dwelling

Eesti energia mobile app Utility company More than 20 000 users Holistic / Dwelling

Effizienzhaus Plus Government Model project (since 2015) Holistic/Benchmarking

E-Jälg Municipal initiave Since 2012, 14 expert users Benchmarking

Fortum fiksu Commercial 3000 installed systems in Finland Dwelling/Energy circle

GEF Vision Commercial Dozens of projects in Finland Dwelling/Energy circle

Hamburgs Heating Cadastre Portal Government Continous improvement and adaptation Energy circle/District

INKAL System Commercial Widely used Holistic / Dwelling

Korto Commercial 10 years, 2886 buildings Benchmarking

Loxone Commercial Company founded 2009, worldwide Holistic / Dwelling

NachbarschaftWerk Government On going project from 2016 to 2019 Benchmarking

Optiwatti Commercial Founded 2013. Holistic / Dwelling

Smappee Energy Commercial Developed 2012, available in 93 countries Holistic / Dwelling

Smart Heating App Commercial Couple of years, 37 buildings Benchmarking

Smarticipate EU-project On going project

Talotohtori Commercial Since 2010...2015, hundreds of buildings All 3 Cat.

TERMIS Commercial Many years of experince Energy circle/District

unnamed Utility company In development Energy circle/District

Wattimaatti Utility company Several years in use in Holistic / Dwelling

ZuluGIS, ZuluThermo, Commercial Since 1990, more that 400 cities in Russia Energy circle/District



4.2. The qualifying features of the tools 

Qualification criteria

Name of the tool 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

AMI System y s y y y

DOMATIQ s y y s s y y s s s y

e-elering y y y

Eesti energia mobile app s y y y y s s y

Effizienzhaus Plus y s y y s y y y y y y

E-Jälg y y y y y y y

Fortum fiksu y y y s y y

GEF Vision y y s y y y y y

Hamburgs Heating Cadastre Portal y y y y

INKAL System y s y y

Korto y y s y s y y

Loxone y y y y s y s y s y y y y y

NachbarschaftWerk y y s s s s y y y y s

Optiwatti y s y s y y y

Smappee Energy y s y y y y y y y y y y

Smart Heating App y y y y y y y y

Smarticipate y y

Talotohtori y y y y y y y y y

TERMIS s y y y s y y

unnamed y y y y y y y y y y

Wattimaatti y s s

ZuluGIS, ZuluThermo, y y y y y  y y y y

1 The tool engages user to a long term involvement

2 The tool is used to supplement energy planning

3 The tool combines data from different sources

4 The tool explains how energy is used in the apartment

5 The tool explains how energy is used in the building

6 The tool explains how energy is used in the district

7 The tool supports setting goals or achievements and follows the progress

8 The tool is used for benchmarking and reporting

9 The tool supports energy demand forecast, optimization and controling

10 The tool formulates tailored tips on how to save energy in apartment, building or district level

11 The tool supports energy auditing

12 The tool provides energy consumption data on an appliance level

13 The tool integrates indoor climate (temperature, ventilation rates, humidity, CO2… etc)

14 The tool is particularly informative and easy to use

15 The tool has some form of social media connection



5. Observations 

5.1. Holistic system tool 



5.2. Innovative online tool 

“

5.3. Energy improvement circle tool 



Conclusion  
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Annex 1: Questionnaire Template 

Version 1.0- for identification of Good Practices

Date 4.5.2018

Introduction

Definitions of the three tools

1.Holistic system tool - dwelling's energy consumption

2.Innovative online tool - benchmarking tool for housing energy

3.Energy improvement circle tool - energy consumer/prosumer district model

ICT-based participation tools

Good practices questionaire

This questionaire is to be used to collect information on the good practices that can be found of different types of energy 

management tools. This questionaire is released for the purpose of identifying good practices in ICT-based participation tools. We 

ask for our project partners to identify at least three good practice tools and fill in the information of these candidates. 

Additionally we ask for our project partners to deliver these filled questonaires at least once per month until july (may-june-july... 

three in total). 

In the beginning of this questionaire there is a pre qualification section (section number 0). In this section we first describe what 

are the key characteristics of the three tool categories that are to be developed in WP4. In the beginning we also present some 

prequalification criteria. The aim of this qualification is to establish the basis for identification by presenting key points which may 

be the most interesting in terms of the three tools in questions and also to filter out the most interesting cases from the possibly 

numerous amounts of tools. Use this qualification section as a quide to what kind of ICT-based participation tools may the most 

interesting ones. Also if there are tools to be found in other areas of life other than energy which could provide useful lessons you 

could report them also more informally.

When the qualification is established, the further analysis can be made. For this we provide the questionaire sections 1...4 where 

additional information of the qualified tool can be filled.

Please send filled questionaires to followind adresses: antti.makinen@tamk.fi, kari.kallioharju@tamk.fi

This questionaire was made by GoA 4.1 leader Tampere University of Applied Sciences in cooperation with WP4 leader Tartu 

Regional Energy Agency.

In WP4 there is an objective to develop three different types of energy management tools. Here is a short description of these 

tools:

Measures energy and conditions on an apartment level and provides feedback to the resident in the form of performance 

indicators. The tool will engage the resident into two-way communication and participation.

The primary function is benchmarking of electricity, heating and water heating on house as well dwelling level on monthly basis by 

reporting and graphical interfaces. Supports in comparative energy and performance analysis, reporting and investment/financial 

planning. Supports energy auditing procedure on apartment level, building level and district level. Semi-automatic or manual data 

inputs.

Big Data based energy tool monitors and reports energy flows and loads on a district/community, building and dwelling level at 

hourly, daily, monthly basis. Combines various automatic data inputs for example local energy production, heat recovery systems, 

energy consumption into one energy improvement circle. Enables demand response, peak load etc solutions. Integrated with the 

billing system.



0 Qualification criteria
0 a For a tool to qualify for further analysis it should match the two key points below.

0 b
For a tool to qualify for further analysis it should match at least one of the key points below (use checkbox: yes= Y, to some 

extend = S, no = leave blank). 

The tool engages user to a long term involvement in energy monitoring or energy planning

The tool is used to supplement energy planning

The tool combines data from different sources (multiple databases, manual readings, sensor data, building data… etc)

The tool explains how energy is used in the apartment

The tool explains how energy is used in the building

The tool explains how energy is used in the district

The tool supports setting goals or achievements for energy consumption and follows the progress

The tool is used for benchmarking and reporting

The tool supports energy demand forecast, optimization and controling

The tool formulates tailored tips on how to save energy in apartment, building or district level

The tool supports energy auditing

The tool provides energy consumption data on an appliance level

The tool integrates indoor climate (temperature, ventilation rates, humidity, CO2… etc)

The tool is particularly informative and easy to use

The tool has some form of social media connection

The tool is ICT-based

The tool needs to be at least somewhat similar with at least one of the three tool categories described above

1 Basic information and qualification
1 a The name of the tool

1 b
The origin of the tool: Initiator, ownership and main motivation

For example: Utility company, academic project, commercial, other… 

The name of the company/institution and short description

1 c
Financing of the tool

How the development and current implementation is funded?

Description of the funding

1 d

Further information

How one can get further information of this tool? For example is there a demo version which could be available? Contact 

details for further information.

Short description on how to get more information.

1 e

The tool category

In which of the three categories (1.holistic/dwelling, 2.benchmarking, 3.energy circle/district) the tool fits the best? (Possibly 

more than one, or others)

Short description on the tool features in regard of the the three tool categories.

1 f

Qualification criteria: The good practice feature(s)

Why was this tool qualified for further analysis (refer to the prequlifying criteria in 0 b)?

Fill in 0b. Describe and elaborate here.



2 Implementation and data management

2 a

The purpose of the tool

What are the main purposes the tool is used for? For example: Billing, validation, monitoring, control, demand response, 

benchmarking etc..

Description of the purposes.

2 b

The level of practical implementation

How long and how widely has the tool been in use? What are the major references? Are the buildings public or private?

Short description on the level of practical implementation (widely used/recently introduced/prototype) and references.

2 c

The scope and level of measurements or data

The scope for example: heat, electricity, water, flow rates (ventilation etc), conditions (Temp., CO2, humidity…)

The level for example: district level, building level, apartment level, appliance level

Description of the scope and level

2 d

The source of the data

Does the tool utililize own integrated measurements or does it gather and compile information from secondary sources?

Description of the source of the data.

2 e

Data storage

Where is the data stored: Local server, cloud… etc.

Description of where the data is stored.

2 f

Data ownership and access

Who owns the data? Who has access to the data? 

Description of the data access and ownership

2 g

The equipment overview

What kind of equipment is used/needed for the measurements? The types and amounts?

Description (not too elaborate is necessary) of the used equipment

2 h

Measurements accuracy

How detailed and reliable the measurements are? Are they real-time? What is the resolution? What are the measurement 

intervals?

Description of the level of detail and the reliability of the measurements.



3 User experience

3 a

User profile

Who is meant to be using the tool? Is it a tool for professionals only or for building owners or citizens?

Description of the user profile.

3 b

User interface

What interface is used: Stand alone device, web page, smart phone app...

Short description of the interface. Please add print screen of tool.

3 c

What the user sees

What does the user interface look like: Scalable graphs, alerts, raw data, consumer friendly graphics… etc 

Does it also have control commands? Does it provide tips or reports?

Description of what the tool is like from user persective

3 d

User engagement

Does the tool engage the user into participation in any way or is the user only passive receiver of information? Are there any 

two-way communications available? Does the tool have any connections to social media?

Description of user engagement.

3 e

Usability issues and critical feeback

Does the tool have any usability issues (good or bad) reported? Did the tool receive critical feedback from the users?

Description of usabilitys issues and critical feedback

3 f

Tool training and motivation

Did the implementation of the tool require training or motivating of the users?

Description of the need for training and motivation and how it was done.



4 Sensors and data collection
This section needs to be filled only if it is applicable to the tool in question i.e. tool has integrated/original data sources.

Also some of the information in this sections may be difficult to obtain. In such cases it is desirable to fill in only the part of the information that is readily 

availbale or easily obtainable with little effort (for example by short interview etc..)

4 a

Data ownership contract

Is the ownership of the data contracted somehow?

Description of the data access and ownership

4 b

Data saving

How often data is saved? How long old data is stored/archived? What is the practice of archiving and clearing old data? How 

large are the databases (for example per flat)?

Description of where the data saving and archiving?

4 c

Sensor performance

What is the distance sensors can send the data? Does the sensor work on batteries or with electricity connection (if batteries, 

how often they need to be replaced)? What type of connection is used (wlan, bluetooth)?

Description of sensor performance.

4 d

Sensor reliability

How accurate are the readings? How reliably they are working over time? Is it possible for an outsider to read the data of the 

sensors?

Description of sensor reliability?


