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FLEMING
Flexible monitoring and control systems in the distribution grid by using artificial intelligence
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The interest in the topic "Sustainability" is increasing 

41) Goggle Trends 
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The industry is a significant contributor to the annual CO2 emissions in Germany

5

Energy31,6%

Industry
23,4%

Transportation
20,3%

Housing
15,2%

Agriculture8,5%

Waste
1,1%

CO2 emissions in Germany by sector 

Federal Ministry for the Environment - Climate protection in figures: Facts, Trends and Impulses of German Climate Policy Edition 2020 
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Some companies address sustainability, but especially SMEs struggle by 

addressing it systematically 

61) Koch und Belmann 2019, S. 12

Yes No No Answer

Average 12,95 % 66,24 % 20,80 %

Certification such as ISO 

50001, ISO 14001, EMAS

15,41 % 65,37 % 19,22 %

Sustainability management 

(ISO 26000)

7,72 % 71,12 % 21,16 %

Other 15,73 % 62,24 % 22,03 %

Survey on the existence of systematic measures for sustainability management in companies. 
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Lack of management support

Technical obstacles

Effort required

Corporate culture

Electric energy no significant production factor

Short amortization

Lack of C-Level-support

Energy cost not tenable

Lack of interest

Lack of management

Economic situation

Share of energy cost

Lack of knowledge

Lack of information

High Costs

Proportion of sources with named obstacle (in percent)

Obstacles while implementing Energy management systems 

Hubbuch u. Jäschke-Brülhart 2014, S. 35
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Research question 

8

How can the structuring of the topic of sustainability 

supported by the introduction of a target system 

for sustainability in SMEs?
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The United Nations provide 17 goals for the world‘s sustainable development 

10ASSOCIATIONS NATIONS
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The most popular classification for sustainability is provided by Elkington and 

divides sustainability into an economic, ecological and social dimension

Page 11ELKINGTON 1997, p. 34 
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Hicking provided a framework for a modern sustainability approach for 

manufacturing companies 

12HICKING 2020, p. 17 

SocialEcological

Economic

Sustainability

4.0
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Following an extensive literature review, a bottom-up approach is followed

Page 14

A target system represents the totality of all objectives as a set of elements that are interconnected by a network of relations. Thus, a 

target system determines the course and result of a decision-making process.

Definition of target system

Goal 3

Goal 1

Goal 7

Goal 8

Goal 2

Goal 5

Goal 4
Goal 6

Goal 3

Goal 1

Goal 8Goal 5

Goal 4
Goal 6

Complementary
Conflict

Goal 7

Goal 1

Goal 5

Goal 8Goal 7

Goal 2

Goal

Means

Goal

Means

Goal

Means

Goal 1

Goal 2

Goal 7

Creating the target quantity

Breakdown of complementary 

objectives into target-means 

relationships

Analysis and classification of 

cause-effect relationships

Goal 1

Goal 2 Goal 5

Goal 7 Goal 8

Key objectives

Accompanying

goals

Subgoals

Goal 2

Establishment of the goal 

hierarchy with guiding, 

accompanying and sub-goals
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Example of a target system

Page 15HABERFELLNER 2018, p. 231 

More comfortable rolling 

stock

Expansion of the route 

network
Improved tariff systemDenser timetable

More seatsSelf opening doors

Reduction of pollution in the 

city

Promotion of public 

transport

tightening of emission 

regulations

Goal

Means

Goal

Means

Goal

Means



© FIR e. V. at RWTH Aachen University 

Alt+E Alt+R Alt+T Alt+Z Alt+Q Alt+W Alt+I Alt+U Alt+P Alt+O Alt+A Alt+S Alt+D

Conclusion & Outlook5

Results4

Methodology3

State of the art2

Introduction1

Agenda



© FIR e. V. at RWTH Aachen University 

Alt+E Alt+R Alt+T Alt+Z Alt+Q Alt+W Alt+I Alt+U Alt+P Alt+O Alt+A Alt+S Alt+D

Economic dimension of the target system

Page 17

Economic

Increase profitability

Reducing risks in energy 

supply

Reduce energy and resource 

procurement costs
Improve image Increase customer satisfaction

Reduce dependence 

on energy suppliers

Reduce energy-related 

levies

Have certifications 

carried out
Charge a fair price

Increase the 

interchangeability of 

energy sources

Procure at the right 

time

Demonstrate 

compliance with 

environmental laws

Improve customer 

service

Increase redundancy 

in the supply structure

Sensitize customers to 

environmental 

protection

increase customer loyalty

Increase flexibility of 

processes

Achieve load 

smoothing in energy 

use

Strengthen purchasing 

position

Inform customers 

about product features

Improve products
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Ecological dimension of the target system

18

Ecological

Optimize energy use

Minimize energy use Greening energy use
Minimize the use of 

resources

Greening the use of 

resources

Minimize negative 

impacts on the 

environment

Creating positive added 

value for the environment

Increase energy 

efficiency of 

machines

Using renewable 

energies

Optimize 

production 

processes

Use more 

environmentally 

friendly raw 

materials

Reduce 

environmental 

pollution

Promoting nature 

conservation and 

biodiversity

Reduce base load
Use combined heat 

and power

Minimize the use of 

auxiliary and 

accompanying 

substances

Reduce the use of 

pollutants

Aiming for a 

circular economy

Strengthening 

environmental 

awareness

Increase motivation 

of employees

LCA-based 

investment 

planning 

Compensation of 

CO2emissions

Optimize the use of 

resources

Reduce environmental 

impact



© FIR e. V. at RWTH Aachen University 

Alt+E Alt+R Alt+T Alt+Z Alt+Q Alt+W Alt+I Alt+U Alt+P Alt+O Alt+A Alt+S Alt+D

Social dimension of the target system

19

Social

Promote health & 

protection

Ensuring good working 

conditions

Provide a contractual 

framework

Increase openness of the 

company

Strengthen employee 

participation in the 

company

Developing people 

through business activity

Supporting people outside 

the company

Ensure work-life 

balance

Aiming for long-

term employment

Strengthen 

communication and 

feedback culture

Transferring 

responsibility to 

employees

Offer training and 

further education 

opportunities

Investing for the 

common good

Ensure 

occupational safety 

and health

Designing 

appropriate 

remuneration

Ensuring equal 

opportunities

Expand profit-

sharing program

Enable career 

advancement

Promoting social 

commitment

Increase cohesion 

among employees
Promote individuals

Ensure participation & 

transparency

Expanding Empowerment 

& Cooperation

Provide above-tariff 

offers
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Conclusion & Outlook  

21

Conclusion

▪ A Target System for the Introduction of IT-based

Sustainability Management in Companies is

established

▪ This target system can be used to structure the

process of defining relevant features of an IT-

based sustainability management

Outlook 

▪ A systematization of the IT-based sustability

management needs to be established (i. e. 

function tree) 

▪ The method for using the target system needs to

be developed
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FLEMING is a research project funded by the BMWi within the framework of the 

7th Energy Research Program of the German Federal Government

22

Project Profile

Research Context Project consortium

Project topic

▪ Development of novel artificial intelligence-based concepts for flexible monitoring 

and control systems in the distribution grid to support the energy & mobility 

transition in Germany.

▪ Limiting the need for grid reinforcement by retrofitting these systems to the 

already installed components.

Project goals

▪ Cost-effective retrofit sensor solution without time-consuming manual intervention

▪ Upgrade monitoring systems for closed-loop control

▪ Transfer of generic models to different asset configurations without experts

▪ Systematic data generation as a basis for automated condition classification

▪ Customer and product view for future operation and maintenance concepts

Scientific partners

Coordination

Industry partner

Associated industry partners



© FIR e. V. at RWTH Aachen University 

Alt+E Alt+R Alt+T Alt+Z Alt+Q Alt+W Alt+I Alt+U Alt+P Alt+O Alt+A Alt+S Alt+D

Backup: New Agenda


