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T W TWE KNOW HOW.

TECHNICAL AND SCIENTIFIC TRANSFER

| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES |  

100%
Self-financed, very strong credit rating

independent – for over 25 years

300
Highly qualified professionals

from 17 nations – academic, 
interdisciplinary, excellent

100+
Partner organizations

from leading universities, global industry 
players, and our trusted partner in Greece

100+
Research Projects

innovative, application-oriented, and 
future-oriented 

40
Years as a technology pioneer

in technical and scientific transfer

20+
Professors

former TWT staff now in academia and 
research

MANAGEMENT: Dr. Dimitris Vartziotis, Dipl.-Ing. Frank Beutenmüller, Dr. Michael Keckeisen.

AI & Data Science, Simulation, Processes, 

Neuromorphic & Quantum Computing, 

Sustainability Engineering
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QAIAC: QUANTUM ARTIFICIAL INTELLIGENCE FOR 
THE AUTOMOTIVE INDUSTRY AND CLEAN ENERGY 

| ACTIVE RESEARCH PROJECT |

Partners

Image Source: Mercedes-Benz, FZJ

Duration and 

Funding Agency

Goal

TWT Contribution

Approach

Using computationally intensive optimization 

problems as a case study, this research aims 

to narrow the gap between the theoretically 

achievable and the practically realizable 

quantum advantage.

Duration: 03/2026 – 02/2028

Comparative Performance Evaluation of 

the Potential Quantum Advantage of 

Quantum Machine Learning in the 

Automotive Value Chain and Renewable 

Energy Generation.

‒ Quantum-assisted AI surrogate modeling for 

chassis design

‒ Comparison with classical machine learning 

algorithms

‒ Testing Quantum Machine Learning (QML) 

algorithms on NISQ quantum hardware

‒ Evaluation of the advantages of QML for 

vehicle route planning with EVERIS
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Sustainability

Health & MedTech

Future Computing

Intelligent Engineering

Software Defined Vehicle

Model Based Systems 

Engineering

Battery and E/E

Smart Factory

New Work

Mathematics & AI

Aerospace
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Interdisciplinary range of services
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ADDED VALUE THROUGH RESEARCH & AWARDS

| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES |

• Application volume: approx. 200,000€ to 1,000,000€

• Duration: approx. 12 to 36 months

• Application processing time: approx. 30 to 60 days

• Effort for writing the application: approx. 120 hours

• Define the topic: Identify a pre-competitive idea

• Identify the appropriate funding program

• Formulate text for dissemination

• Perform the cost calculation

• Write and submit the application

• Receive funding and initiate the project

Framework Conditions for Application and Funding

T W T

AITOC

Winner ITEA 

Award of Excellence

Business Impact 

2024

SPEAR

Winner Eureka

 Innovation Awards 

„Innovation and Sustainability“ 

2022

PRODUCTIVE 4.0

Winner ECSEL 

JU Technology 

Pioneer Award 

2021

ENTOC

Winner ITEA 

Award of Excellence 

Innovation 

2020

MODELISAR

Winner ITEA

Achievement Award  

Silver 

2012
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DIN ISO

TWT – HOW WE WORK TOGETHER

| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES | 
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Partnerships in 

Research Projects

Consulting in 

Industrial Projects

Student Positions    

(Interns; Master’s Thesis)

Graduates (Full-Time, 

PhD, Freelancers) 

Lectures and 

Laboratory Practicals

Image Source: Adobe Stock

From Research to Industrial Applications with over 200 Academic Partners across more than 50 Ιnstitutions.
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TWT – SELECTED PUBLICATIONS

MORPHIS: A Context-Aware AI for 

Dynamic Interior Morphing in Fully 

Automated Vehicles

Integrating Environmental Health in 
the AI Era: An Urgent Imperative

Harvard University
TWT Science & Innovation

Harvard Data Science 
Review, 7(4), 2025​

TWT Science & Innovation

Harvard University

NTUA

Driving the Future 
Symposium 2025, 2025

AI-Driven Interior-Morphing

TWT Science & Innovation
University of Stuttgart 

VDI conference AI in 
Vehicles & Software 
Engineering 2025, 2025

Konzept des mobilen Office in (teil-) 

automatisierten Fahrzeugen, erlebt 

in einer VR-Simulation

TWT Science & Innovation

NTUA

Fraunhofer IAO

38. VDI-Tagung 
„Fahrerassistenzsysteme 
und Automatisiertes 
Fahren“, 2025​

Learn2Extend: Extending Sequences 

by Retaining their Statistical 

Properties with Mixture Models

TWT Science & Innovation 
Harvard University

Experimental 
Mathematics 34 (2): 
270–281, 2024

T W T

https://www.tandfonline.com/doi/abs/10.1080/10586458.2024.2362351
https://twt-innovation.de/en/publikationen/
https://twt-innovation.de/en/publikationen/
https://twt-innovation.de/en/publikationen/
https://hdsr.mitpress.mit.edu/pub/b2mni4xm/release/2
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| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES |

TWT – SELECTED PUBLICATIONS WITH PARTNERS / CUSTOMERS

SpecBook-Copilot: Efficient 
Formalization of Requirements using 
Artificial Intelligence in the 
Development of MB.OS

TWT Science & Innovation
Mercedes-Benz AG

22nd International 
Congress and Exhibition 
ELIV 2024, Bonn, 2024, 
pp. 221–232.

Carbon Footprint Evaluation of Code 
Generation through LLM as a Service

TWT Science & Innovation 
NTUA
Harvard University
MIT
Mercedes-Benz AG

2024 Stuttgart 
International Symposium 
on Automotive and 
Engine Technology, 2024

Investigation of Stator Cooling 
Concepts of an Electric Machine for 
Maximization of Continuous Power

Mercedes-Benz AG 
TWT Science & Innovation 
TU Berlin

SAE International Journal 
of Advances and Current 
Practices in Mobility 
7(3):1187-1206, 2025

Introduction of Systems Engineering 
on a global scale for commercial 
vehicle development

Daimler Truck AG
TWT Science & Innovation

ProSTEP iViP Symposium 
2023, 2023

Scenario-based Collaborative Robot 
Evaluation (SCORE) Framework

TWT Science & Innovation

10th Changeable, Agile, 
Reconfigurable and 
Virtual Production 
Conference, 2025 

T W T

https://twt-innovation.de/en/publikationen/?tsr=Scenario-based+Collaborative+Robot+Evaluation+%28SCORE%29+Framework&tps_button=Search&trp-form-language=en
https://www.inlibra.com/de/document/view/detail/uuid/998c881f-0dbd-3abe-891f-ea14fc9a7a27
https://link.springer.com/chapter/10.1007/978-3-658-45010-6_15
https://saemobilus.sae.org/articles/investigation-stator-cooling-concepts-electric-machine-maximization-continuous-power-2024-01-3014
https://twt-innovation.de/en/publikationen/?tsr=Introduction+of+Systems+Engineering+on+a+global+scale+for+commercial+vehicle+development&tps_button=Search&trp-form-language=en


High number of talents 

from technical Universities

Silicon Valley of Greece

Mutual visits to promote 

collaboration

30+ years partnership

Easy accessibility

✓Ioannina, Greece · 

CEO: Dr. D. Vartziotis

✓IT & Digital Engineering · since 1994

✓Projects for TWT at · Premium automotive 

OEMs

✓European research activities

✓Approx. 60 employees

✓Certifications TISAX, 9001, 14001, 27001

✓Project languages · German and English
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| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES | 

YOUR ADVANTAGE – OUR REGIONAL PARTNER NIKI / 

COOPERATION PARTNER

T W T

Corfu

2.5h

3.5h

2.5h

Athens

Ioannina

Thessaloniki

Stuttgart

7.5h
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CURRENT STATUS

| FROM RESEARCH TO AI-PRODUCTS TO RD (R)EVOLUTION |

TWT.DYNAMIS

CONTROL

SkaLaB

TwinMaP

DISRUPT

Software-Defined Vehicle

TWT.DELPHIS

TWT.OPTIMALIS

CROSS

Shift2SDV

Intelligent Engineering

SynPat

Research Projects 

& Products

TWT.SCENARIS
Sustainability

Health & MedTech

Future Computing

Smart Factory

Battery and E/E

New Work

Mathematics & AI

Aerospace

TWT. NUMEROBIS

TWT.BATSIS

GreenCode

MBSE
TWT.FORMALIS

TWT.EVERIS

ReKonIK

MODELIGEV

PowerNIB

TWT.ARTEMIS

TWT.MORPHIS

QAIAC

LevelUP

MODELIGEV

Autonomous Systems

COSMOS

SynPat

CROSS

GreenCode

*TWT.Products

*TWT.Research Projects

T W T
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GREENCODE 
RESEARCH PROJECT
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| TWT @ GREENCODE RESEARCH PROJECT |

Goals TWT

T W T

Partners

TWT @ GREENCODE RESEARCH PROJECT

ITEA4, BMBF, GreenCode

‒ New methods for green coding in industrial applications 

and R&D 

‒ Exploring or setting energy standards

‒ Combining green coding with AI / SLM / LLM

a.o.
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Image Source: https://www.ratbacher.de/blog/green-it-massnahmen/ 

Green IT is a broader concept encompassing various 

disciplines aiming to reduce the environmental impact of 

technology, including energy-efficient hardware, sustainable 

data centers, and responsible e-waste management.

Green coding refers to the practice of writing code in a way 

that minimizes its environmental impact. It is the impact of 

the code's modeled scenarios, not the code itself, that 

determines its ecological footprint.

GreenAI in our coding context refers to using the most 

appropriate small -LLM to develop code with the least 

environmental impact. 

GREEN ICT: OVERVIEW

| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES | 
T W T

https://www.ratbacher.de/blog/green-it-massnahmen/
https://www.ratbacher.de/blog/green-it-massnahmen/
https://www.ratbacher.de/blog/green-it-massnahmen/
https://www.ratbacher.de/blog/green-it-massnahmen/
https://www.ratbacher.de/blog/green-it-massnahmen/
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GREEN IT KEY CONTRIBUTORS OUR FOCUS
| TWT @ GREENCODE RESEARCH PROJECT |

TRENDS OF GREEN ICT IN 

EUROPE

LLM INFERENCE COST, 

GREENER AI

ENVIRONMENTAL IMPACT 

OF DATA CENTERS

GREEN 

CODING

SUSTAINABILITY

METRICS AND 

MEASUREMENT METHODS

T W T
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WHAT IS GREEN CODE IN OUR CONTEXT

| TWT @ GREENCODE RESEARCH PROJECT |

Code Measurement LLM Inference Cost Data Centers Future of Green ICT in 

Europe

‒ ICT growth increases energy 

use and carbon emissions.

‒ Study reviewed 181 sources 

(2010–2025).

‒ Energy measured at all levels: 

software → cloud → data 

center.

‒ Main optimization methods:

‒ Power management

‒ Resource optimization

‒ VM/container 

consolidation

‒ Energy-aware software 

design

‒ LLMs can help generate more 

efficient code.

‒ Key gaps:

‒ No standard metrics

‒ Inconsistent reporting

‒ Limited network energy 

analysis

Future goal: unified, cross-layer 

energy optimization.

‒ AI & Energy Use

AI consumes large amounts of electricity. 

Data centers increase energy demand. 

‒ Clean AI Claims

Companies promote renewable-powered AI. 

Renewable credits ≠ actual clean energy use. 

‒ Reality vs Reporting

Energy is measured yearly. 

Location and timing are often ignored. 

‒ Location & Timing Issues

Renewable energy may not match data center 

needs. 

AI runs continuously, even during high-

emission periods. 

‒ Transparency Problem

Limited data on AI energy impact. 

Sustainability claims are difficult to verify. 

‒ Solution

Track energy by: 

Where 

When 

Emissions 

‒ Conclusion

AI is not automatically clean. 

True sustainability needs transparency.

T W T

‒ European Technology 

Stakeholders

‒ Pan-European roadmap 

study for sustainable digital 

infrastructure — repeat of 

Dutch study, now scaled across 

EU

‒ Four dimensions captured: 

solutions, adoption factors, 

impediments, open problems

‒ Three-phase methodology: 

individual interviews → focus 

group validation → 

questionnaire confirmation

‒ Multi-stakeholder 

perspective: industry 

practitioners, consultants, and 

researchers across software, 

cloud, and hardware domains

‒ Iterative co-creation: 

preliminary findings validated 

and refined by expert focus 

groups before finalisation

LLM Inference

‒ Profiling GPU Power Modeling

‒ Token-Level Energy Analysis 

Carbon Footprint 

Quantification

‒ Analytical vs. Measurement-

Based Estimation
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MOTIVATION FOR GREENCODE

| TWT @ GREENCODE RESEARCH PROJECT |

MEASURING CODE‘S ENVIRONMENTAL IMPACT

MEASURING VIBE CODES ENVIRONMENTAL IMPACT

UNDERSTANDING DATA CENTERS 

ENVIRONMENTAL IMPACT

T W T
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EXISTING TOOLS OVERVIEW

| TWT @ GREENCODE RESEARCH PROJECT |
T W T
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GAP ANALYSIS

| TWT @ GREENCODE RESEARCH PROJECT |

MEASURING CODE‘S ENVIRONMENTAL IMPACT

Existing software energy measurement tools primarily 

focus on monitoring and reporting consumption metrics, 

offering limited support for energy-aware optimization 

and validation activities.

The goal is to develop an AI-assisted end-to-end platform that 

enables developers to measure, validate, and improve softwares

energy efficiency within their existing development workflows.

T W T
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DEMONSTRATOR OVERVIEW

| TWT @ GREENCODE RESEARCH PROJECT |

1. Generate AI-assisted code improvements

Measure inference cost.

2. Measure software energy consumption

T W T
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SOFTWARE LIFE CYCLE
ASSESSMENT (LCA)
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LCA (ISO 14040/14044) measures environmental 
impact across a product's full life cycle. Already 
standard in automotive, construction, and 
packaging, it's now being applied to software.

Why are we doing an LCA? 

Software's carbon footprint isn't obvious. It lives in 
the servers it runs on, the laptops it's built with, and 
the AI tools queried during development. Most 
teams have no visibility into this.

Our goal: produce a single GWP-100 score (kg 
CO₂-eq) for a real software product, combining 
electricity, hardware, cloud services, and waste into 
one comparable number.

LCA ANALYSIS OF SOFTWARE DEVELOPMENT PROCESS

| TWT @ GREENCODE RESEARCH PROJECT |
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WHOLE PICTURE OF SOFTWARE DEVELOPMENT

| TWT @ GREENCODE RESEARCH PROJECT |
T W T
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LCA CALCULATION PIPELINE

| TWT @ GREENCODE RESEARCH PROJECT |

software_lci.cs

v

Step 1 

brightway_import.py

Reads the CSV and builds two 

databases in Brightway2:

• my_biosphere catalogs all 

environmental flows 

(electricity, CO₂, waste)

• software_lci creates one 

process activity per life cycle 

stage, each linked to its flows 

with the corresponding 

amounts

Step 2 

brightway_add_method.py

Registers the GWP-100 

characterization method. 

Maps each flow to its GWP_factor, 

which tells the model how to 

convert raw flow amounts —

kilowatt-hours of electricity, 

kilograms of waste — into a single 

unit: kg CO₂-equivalent.

Step 3 

brightway_product_system.py

Assembles MySoftware v1.0 as 

the functional unit, linking all life 

cycle stages as inputs.

Triggers the matrix LCA 

calculation: Brightway2 builds the 

technosphere and biosphere 

matrices, multiplies by the 

characterization vector, and 

sums to produce the final score. 

Also re-runs the calculation per 

stage to rank contributions.

output
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EXAMPLE 
OUTPUT
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1. Define the software-development life-cycle (stages, sub-stages, 

processes). 

2. Assemble a custom LCI by harvesting, cleaning and merging data 

from existing LCI sources to match the defined stages. 

3. Explore & study LCA tools (openLCA, Brightway 2, lca-calc) to build 

a Python-driven workflow that

1. parses the LCI, 

2. runs impact calculations

3. aggregates results by stage/sub-stage.

We selected to mainly use Brightway as it is an open source library 
that can be easily integrated to the Python workflow.

4. Create visual outputs with a dedicated Python visualisation script.

LCA PIPELINE

| TWT @ GREENCODE RESEARCH PROJECT |

Tools in the market
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MOTIVATION FOR GREENCODE

| TWT @ GREENCODE RESEARCH PROJECT |

MEASURING CODE‘S ENVIRONMENTAL IMPACT

MEASURING VIBE CODES ENVIRONMENTAL IMPACT

UNDERSTANDING DATA CENTERS 

ENVIRONMENTAL IMPACT

T W T
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MOTIVATION AND STRATEGY FOR GREENCODE

| TWT @ GREENCODE RESEARCH PROJECT |

INFERENCE, NOT TRAINING, IS THE LONG-TERM 

ENERGY (COST) DRIVER

While training grabs headlines, deployment (inference) 

dominates the total lifecycle energy. 

As AI integrates into daily workflows (coding agents, 

chatbots), the cumulative cost of billions of requests 

skyrockets.

T W T
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LLM/SLM EVALUATION LLM/SLM INTEGRATION 

GREENCODE GENERATION AND INFERENCE COST ANALYSIS ON LOCAL 
SERVERS

| TWT @ GREENCODE RESEARCH PROJECT |

‒ CO2 aware integration of LLMs 

into vibe code pipelines

‒ Inference Cost

‒ On premise

‒ Multiple models

‒ Model selection

‒ Hardware aware analytical 

estimation 

‒ Multi-Agentic System

‒ Efficient and robust 

integration of LLMs into vibe 

code pipelines

‒ Code Evaluation

‒ Structured communication

‒ Review code output

‒ Test validation

T W T
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LLM-SLM EVALUATION

| TWT @ GREENCODE RESEARCH PROJECT |
T W T
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LLM-SLM EVALUATION

| TWT @ GREENCODE RESEARCH PROJECT |

Parameters in our 

methodology

‒ Size of the prompt 

‒ Type of the hardware (GPU)

‒ Input and Output token

T W T
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LLM-SLM EVALUATION

| TWT @ GREENCODE RESEARCH PROJECT |

Findings

‒ Energy scales with model size

‒ Identified values for Energy per 

output tokens and per input 

tokens for 15 models. 

‒ Model size varied from 0.308 to 

120Billion parameters.

T W T
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MOTIVATION FOR GREENCODE

| TWT @ GREENCODE RESEARCH PROJECT |

MEASURING CODE‘S ENVIRONMENTAL IMPACT

UNDERSTANDING DATA CENTERS 

ENVIRONMENTAL IMPACT

MEASURING VIBE CODES ENVIRONMENTAL IMPACT

T W T
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THE ILLUSION OF CLEAN AI 

| THE GAP BETWEEN CORPORATE RENEWABLE ENERGY CLAIMS AND OPERATIONAL REALITY IN HYPERSCALE DATA CENTERS |

Image Source: NotebookLM

A critical audit of the Big 5 tech 

companies reveals a structural 

gap between financial 

sustainability accounting and 

physical grid physics. 

Insight Callout
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AI WORKLOADS TRANSFORMING THE POWER GRID

| AI WORKLOADS ARE TRANSFORMING THE POWER GRID AT AN UNPRECEDENTED SCALE |

Image Source: NotebookLM

‒ Spatially Concentrated: Large-scale 

model training is executed on 

massive, geographically dense GPU 

clusters. 

‒ Temporally Inflexible: Inference 

services and training runs require 

continuous, sustained high-load 

availability 24/7. 

Because AI cannot easily shift its load across hours or regions without severe trade-offs, 

its true climate impact depends entirely on where and when the computation occurs. 
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CORPORATE SUSTAINABILITY NARRATIVES 

| CORPORATE SUSTAINABILITY NARRATIVES ARE STRUCTURALLY DIVORCED FROM GRID PHYSICS |

Image Source: NotebookLM

The Procurement Narrative

Annual Financial Matching

The Operational Reality

Hourly Physical Dispatch

Annual balancing does not require temporal or spatial coincidence. A firm can claim 

‘100% renewable’ electricity while relying heavily on fossil-based generation during 

specific hours or in specific regions. 



WE KNOW HOW.

CONTACT PERSONS

| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES | 
T W T

tina.vartziotis@twt-gmbh.de

Tina Vartziotis
patrick.vaudrevange@twt-gmbh.de

Patrick Vaudrevange
michael.keckeisen@twt-gmbh.de

Michael Keckeisen

mailto:tina.vartziotis@twt-gmbh.de
mailto:tina.vartziotis@twt-gmbh.de
mailto:tina.vartziotis@twt-gmbh.de
mailto:patrick.vaudrevange@twt-gmbh.de
mailto:patrick.vaudrevange@twt-gmbh.de
mailto:patrick.vaudrevange@twt-gmbh.de
mailto:michael.keckeisen@twt-gmbh.de
mailto:michael.keckeisen@twt-gmbh.de
mailto:michael.keckeisen@twt-gmbh.de
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METHODOLOGY FOR GREEN
CODING: OVERVIEW

| TWT @ GREENCODE RESEARCH PROJECT |
T W T

− How to assess the software “greenness”. We 

focus on greener auto-generated code for 

stimulating the energy efficiency awareness.

− Investigate the trend of sustainability metrics
how metrics measure resources, and what type 

of metrics are more appealing.

− Generate greener code using automated code 

generation tools

S
T
E
P
S

Investigation of 

Automated Code 

Generation for greener 

code

Sustainability

Metrics to measure 

“greenness” of the 

code.

Generation of 

more Sustainable 

Code 
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SUSTAINABILITY METRICS IN SOFTWARE DEVELOPMENT AND THEIR 
IMPORTANCE

| FROM RESEARCH TO AI-PRODUCTS TO RD (R)EVOLUTION |

Objectives

Sustainability metrics in software development are becoming an 

increasingly crucial consideration. With the growing emphasis on 

environmental impact and efficiency, software developers need 

to understand the sustainability metrics and how to apply them 

effectively.

Approach

We perform literature reviews and analysis on the existing 

sustainability metrics and ways to quantify. We identify 

sustainability metrics and we categorize code related metrics

and distinguish from other practices.

Findings

1. Energy efficiency: Amount of energy required to execute the code efficiently.

2. Performance: Number of service requests served at a given.

3. Utilization: Memory, CPU and Storage Memory, CPU and Storage

4. Carbon footprint: (Gross or Net CO2e): Amount of carbon dioxide and other greenhouse gases emitted during the code's 

lifecycle. (Gross or Net CO2e): Amount of carbon dioxide and other greenhouse gases emitted during the code's lifecycle.

5. Code quality: Quality of the code- including its correctness, maintainability, scalability, and modularity.

T W T
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Energy Efficiency 
This metric pertains to 

the amount of energy 

required to execute 

code efficiently. High 

energy efficiency 

reduces operational 

costs and contributes to 

environmental 

sustainability by 

minimizing energy use.

SUSTAINABILITY METRICS IN SOFTWARE DEVELOPMENT AND THEIR 
IMPORTANCE

| WE TRANSFER KNOWLEDGE – INTO MARKET-READY TECHNOLOGIES | 

Performance
This metric reflects the 

number of service 

requests the software 

can serve within a given 

time period. High-

performing software 

allows for more efficient 

use of resources, which 

can reduce power usage 

and strain on hardware 

resources.

Utilization
This includes measures 

of memory, CPU, and 

storage usage. By 

optimizing the utilization 

of these resources, we 

can lower energy 

consumption, reduce 

costs, and extend the 

lifespan of our hardware 

resources, thus 

contributing to overall 

sustainability.

Carbon Footprint 
This metric is a measure 

of the amount of carbon 

dioxide and other 

greenhouse gases 

emitted during the 

code's lifecycle. Tracking 

and working to minimize 

a software's carbon 

footprint is essential to 

meet corporate 

sustainability goals and 

decrease the 

environmental impact.

Code Quality

This includes maintainability, 

scalability, and modularity. 

High-quality code reduces 

the need for constant 

updates and revisions, which 

in turn decreases the energy 

and resources spent on 

these processes. In 

summary, a commitment to 

sustainable software 

development practices is not 

only environmentally 

responsible, but also 

contributes to more efficient 

and cost-effective 

operations. As a result, 

understanding and 

optimizing these 

sustainability metrics should 

be an integral part of our 

management strategy.
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How can green metrics be classified? [4] 

Based on Context:

− Application is related to software programs or pieces of code.

− Architecture that looks into the energy consumption at the design 
stage.

− Service that is related to execution and the development of software 
service, such as Dropbox, Google Workspace, and Salesforce.

− Service Center that focuses on the service execution on a service 
center. For instance, the energy consumption generated by both active 
servers – which are executing services – and idle servers that are part 
of a service center.

− Virtual Machine

− Data Center is related to the impact of data storing and retrieval on a 
data center.

− Embedded Software is software that interacts directly with the physical 
world, such as Traffic control systems found in traffic lights.

− Server is related to application, service or data processing on a server 
machine and the Data Center

− DBMS database management system context describes the energy cost 
of data storing and retrieving operations.

CLASSIFICATION OF SUSTAINABILITY METRICS BASED ON CONTEXT

| RESEARCH |
T W T
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Objectives

1. Describe and classify metrics related to software  “greenness” present in the software engineering literature.

2. Evolution of metrics in terms of type and context

„A SYSTEMATIC LITERATURE REVIEW ON GREEN SOFTWARE METRICS“ [2]

LITERATURE REVIEW I

2] Lago, P., Gu, Q., & Bozzelli, P. (2014). A systematic 

literature review of green software metrics. VU Technical 

Report.

Table 1. Found metrics designed for measuring 

software energy consumption. Table taken from [2]
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Findings
1. They verified that research community is focusing on metrics strictly related to energy consumption and saving dimension.

2. Utilization of IT resources is relevant for measuring energy consumption and how much energy may affect system 
performance.

3. Showed which resources are more measured and how the metrics calculate their energy consumption.

4. Showed which metric types are more attractive for defined contexts.

Which metric contexts have been explored during the last decade? [4]

„A SYSTEMATIC LITERATURE REVIEW ON GREEN SOFTWARE METRICS“ [2]

| LITERATURE REVIEW I

Table 2. Number of metrics claimed during the last decade, sorted by type. Table taken from [2]
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GreenAI Workshop at ECML-PKDD 2026 

Conference held in Naples, Italy 

07.09.2026 – 11.09.2026

Aachen Automotive Colloquium 2026

Theme: Mobility meets AI

05.10.2026 – 07.10.2026

UPCOMING CONFERENCES/PAPERS
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