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Developers want greener software. Most don't know where to start.

The Green Coding
Roadmap

A scientifically developed, up-to-date pool of Green Coding resources for
practitioners, free and open source on roadmap.sh.

100% free & open source (2-year ISOC-funded project) (4 years since identifying the gap)

Environmental Informatics Unit - Prof. Dr. Volker Wohlgemuth - Dennis M. Junger - Nick Kriesing Garcia
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Problem: Kknowledge is scattered

joommmsR \: For learners, this means ...

e no clear starting point
e unclear how concepts connect
e : e no path from understanding to practice

Other domains have solved it

______________________________________ e visual learning roadmaps, e.g. roadmap.sh
Regulation (CSRD, AI Act) . Cloud documentation e for Green Coding: no self-directed learning path,
anccssesessscresssarazcan s nansaTan S until now

WHAT WE MEAN BY GREEN CODING

Our solution: the Green Coding
Roadmap

“the act of designing, developing, maintaining, and (re-)using
software systems in a way that requires as little energy and
natural resources as possible” One guided, free path from understanding to

Junger et al. (2024, p. 3) practice, on roadmap.sh.
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Six chapters, one learning path

4 N 4 N
o1 Fundamentals and Concepts Bloom: remember / understand - apply
Why emissions matter, Green IT vs Green Coding

Remember

02 Carbon and Energy

Understand
Embodied & operational carbon, carbon intensity

03 Measurement and Evaluation
Blue Angel, SCI, GSMM, energy profiling tools

Understand

04 Code Level

) ) Apply
Algorithms, runtimes, APIs, web frontends and AI

05 Infrastructure and Operations

Appl
Data centers, cloud, carbon-aware scheduling it

06 Process, Governance and Culture

Appl
People, standards, regulation, Green SDLC PR

>~ kExcerpt on roadmap.sh - > 100 topics

+ Toolkit: tools and resources by task, glossary A-Z Reference

[
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Start learning.
Share it.
Build on it.

Sustainable software scales through people. Free and open
source on roadmap.sh: use it in your team, your course or
your next sprint, and tell us what's missing.

Ok =10 -
uaEE]  Interested inresearch & roadmap.sh/r/green-coding

collaboration?
; greencoding.f2.htw-berlin.de

Environmental Informatics Unit - Prof. Dr. Volker Wohlgemuth - Dennis M. Junger - Nick Kriesing Garcia



Thank you!

Dennis M. Junger

Environmental Informatics Unit, HTW Berlin

Come by our poster!

We're happy to see you at or around our poster, with QR codes to
take away. Questions, feedback, ideas for the roadmap? Let's
connect.

m linkedin.com/in/dennismjunger
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01 About GreenPT

About GreenPT

Who we are, what we build, and what makes it sustainable.



@1 - ABOUT GREENPT - PRODUCTS GreenPT

One platform, three products

[ /> M

o 223 Paanc,
Chat for everyone Full-stack Al Greener Al,
R provider anywhere
~ Teams . One OpenAl-compatible - Measure your Al footprint
. Enterprises Sricpomnt . Find the waste

- l?;(gecg(cjiii;speech,OCR, . Prove the drop

. Searchandfetch

Web  i0S  Android api.greenpt.ai/vl



01 - ABOUT GREENPT - WHAT WE DO .. GreenPT

A full-stack Al provider from Utrecht

GreenR GreenS GreenPT Code
ONE ENDPOINT Reasoning Language & vision Kimi - GLM
API & Chat
OpenAI-compatible /vi STT OCR EMB
Speechto text Documents Embed - Rerank - MCP
Privacy-first Openmodels Transparent Hosted in Europe
No training on your data, GDPR by GLM, Kimi, Qwen, Mistral, DeepSeek: the Energy and CO, reported on every Hosted in Europe on 100% renewable

default, ISO 27001 infrastructure. newest within days. single request. energy, with no training on your data.



®1 - ABOUT GREENPT - SUSTAINABILITY .. GreenPT

Sustainable at every layer

From the powerin the datacenter to the words the model writes: every layeris chosen to use as little energy as
possible.

/N

S (o) & il
Renewable hosting Right-sized models Fewer tokens Measured
Europeandatacenterson The router picks the smallest Quantized models, prompt Energy and CO, on every
100% renewable power, with modelthat does the job,ona compression and Honey: the request, so the savings are
free cooling and a PUE of 1.25. GPU sized to fit. same answer with less numbers, not claims.

compute.
OUR IMPACT

40-50% 20-30% 93% 20-30%

less CO; emissions less energy less water lower cost



@1 - ABOUT GREENPT - CLIENTS .. GreenPT

Trusted by organisations across Europe

Government, insurers, healthcare, education, NGOs and culture: organisations that chose Al with a smaller footprint.

) Gemeente e /X
% \Ministerie van Binnenlandse Zaken en e v, . ! N Oord h Off
J Rotterdam k_%_ Koninkrijksrelaties o & _
GOVERNMENT Treus HEALTHCARE

JVERNMENT

mholland MANCHEZER GREENPEACE

ATION

[N] NATURAL HISTORY MUSEUM CultureSuite 40 organisations on the platform,
‘ TURE + from the Netherlands to Canada
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82 Measuring energy

Measuring energy

From watts on the GPU to milliwatt-hours per 100 tokens.



@2 - MEASURING ENERGY . GreenPT

Every Al answer has a carbon cost. Three things setit.

- - -
CO: = tokens x energypertoken x gridintensity
ENERGY 2 GRID ) TOKENS 04 NEXT
Measure the energy CO: andlocation Not every token costs Plans and regions
Watts from the GPU, turned into The live grid at each datacenter, the same Plans meteredin grams of CO,,
mWh per100 tokens. and the cleanest hourtorun. Output written one by one: the and new regions.
costly part

Inputreadinasingle pass
Cachedreused, almost free



02 - MEASURING ENERGY . GreenPT
You can't cut what you don't measure

Our metric works like kWh per 100 km for an electric car: milliwatt-hours per 100 tokens. We run the hardware, so we can meter every watt.

Lets generate a biog post of 1000 words about Al = 245 - e :. Measure the GPU
@ ecpmeckcrtisiont TP ————— Ousimim » & & % Am An NVIDIA H100 under load draws about 300 W

Add the rest of the server
CPUs and therestadd 27%: 300W x 1.27 =380 W

Persecond
380 W+ 3,600 =105.6 mWhfor every second of work.

04 Per100 tokens

We metered abenchmark run: 51,674 tokens in 56.7 s. The GPU serves many

requests at once, so it writes ~911 tokens a second
One prompt, one GPU: power and temperature climb the moment it starts writing. 105.6 x 56.7 + 51,674 x 100=11.59 mWh
A500-token answer: about 58 mWh

51,674 56.7 ~911 5.99 Wh

tokens written wall-clock time tokens persecond forthe whole rur

Tograms of CO:
Times the live grid intensity at the datacenter. The result ships with every
response.



SECTION 63 / 07 .. GreenPT

83 CO:.andlocation

CO:zandlocation

Where and when a prompt runs decides its footprint.



_ GreenPT

Same prompt, different grid, different CO-

A kilowatt-hourin Norway is not a kilowatt-hour in Poland. We compute emissions from the live carbon intensity of
the grid at each datacenter, and send work where the grid is cleanest.

Grid energy mix

L d

2 . <
4 2 | —
Routing workload . greenest grid foss enewable
target: Chicago 75% green - 29 Sep 2026 22:07 UTC I’ .. L  datacente 51 node



@3 - CO2 AND LOCATION .. GreenPT

From kilowatt-hours to grams, perlocation

Energy is what the GPU uses. CO. depends on where and whenit used it. So we multiply every request's measured
energy by the grid it actually ran on.

GreenPT Pro
@ Location-aware Prompts left: «
Grid intensity for the bidding zone of each datacenter, not a global average.
% Last30days:
In Chat, alive badge shows the energy

Energy used: 55.10 Wh
and grams of CO, you used.

@® CO0,:1.29gC02e

4 Realtime and forecast LW Learn about calculations

Live kWh to CO: perrequest, plus a forecast so work can wait for a cleaner
hour.

POST vl/chat/completion

"impact": {
"energy": { "total": 148614, "unit": "Wms" },
D Everywhere "emissions": { "total": 2, "unit": "ugC02e" }

In Chat, Apps and every APl response, with no extra setup. }

6rid intensity data powered by JMUDEIY'Y:W - the same data drives our Carbon Scheduling API



@3 - CO02 AND LOCATION - TIME

Same job, cleaner hour

The carbon intensity of the grid changes every hour with sun, wind and demand. Work that doesn't have to run right
now can wait for a cleaner hour.

.. GreenPT

ZONE NL - gCO2/kWh - HOURS UTC

o~
a

348 - peak

' -62%

CO, forthe same job, started at 13:00 instead of
19:00. No code change, just timing.

THE SCHEDULER DECIDES

RUN NOW if this hour is already clean
a
100 132 - cleanest
DEEER wait for the cleanest hour before the
deadline
0
10 11 12 13 14 16 17 18 19 2 21

Good candidates: AI inference that can run at night, like embeddings, reports and evals



8s - CO AND LOCATION - IDLE IS NEVER FREE GreenPT

Our GPUs follow the Dutch day

Completed requests on our platform over one day, straight from Grafana. Nobody asks Al anything at 04:00, and
everyone does at 10:00.

Finish Reason © .
Scheduled resource allocation

225 Capacity follows the daily rhythm, so GPUs don't
sitidle at full size through the night.

Dynamic load mechanisms
When a spike hits, extra replicas start. When it
passes, they stop.

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

== abort == |ength == stop 100 W
~o

Anidle H100 still draws about 100 W, against about
n v Asleep a 3 Lunch 5 Dinner 300 W under load. Idle capacity is never free.
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04 o
EIT ey

The right model on the right GPU.



04 - EFFICIENCY - MODELS .. GreenPT

Biggeris not always better

Most questions don't need the biggest model. The router sends each one to the smallest model that does the job
well.

EVERYDAY QUESTION SMALL MODEL

"Summarise this emailin 3 bullets” GLM 5.3 Flash

HARD PROBLEM LARGE MODEL

"Find the race conditionin this service" GLM5.3

01 Small models do most of the work 02 Step up only when needed 03 Quantization

GLM 5.3 Flash, DeepSeek 4.1Flash and Mistral The router starts small and moves to a bigger MXFP4 and GGUF shrink the weights: less
Small cover everyday work. GLM 5.3 takes the model only when the task asks forit. memory, faster tokens, less energy.

hard problems.



04 - EFFICIENCY - HARDWARE \,GmnPT

Slice the GPU to fit the model

A small model onits own H100 leaves most of the card idle, and anidle H100 still draws about 100 W. MIG splits one
GPUintoisolated slices.

WITHOUT MIG WITH MIG
F T T T e ( T (4 N\
‘ \
| |
| |
; \ {
| |
| 3 ‘ |
IDLE ‘ : IDLE ‘ IDLE ‘
| |
‘ 1
| | | w model 3
| |
| |
| | | [
‘ i
| ]
‘ | l |
model | | model | : model |
|
| | |
o ,‘ . | S \& J,
Three GPUs, mostly idle H100 x 3 One GPU, three models H100 x 1
Theright chip per job Never compute twice
NVIDIA L40 for speech to text, NVIDIA H100 for the large language models. vLLM with LMCache reuses the KV cache, sorepeated contextisn't computed

again.
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Compression .

Lossless first, then trimming.



05 - COMPRESSION

LOSSLESS

Lossless: labels once, thenjust the data

When agents talk to agents, nothing needs to be dropped to save tokens. A planner hands a trip plan to a concierge. ESON
writes each label once, adds a built-in row count, and loses nothing. Only between agents, neverin answers for people.

Normal (JSON)

"from": "planner",
"to": "concierge",
"city": "Geneva",
"activities": [

{

1 activity

e,
"name": "Jet d'Eau",
"area": "Lakefront",
"hps¥i il
ehfi%: B

NT 2

"name": "St-Pierre Cathedral”,
"area": "0ld Town",

“hng®: 2,

chf: 7

activities: 6 - labels

806 characters

written once,

Honey handoff (ESON)

leson/1
from=planner
to=concierge
city=Geneva

activities[6]{n,name,area,hrs,chf}

1 Jet d'Eau Lakefront 1 0
2 St-Pierre Cathedral 0ld Town 287
3 CERN Science Gateway Meyrin 3 0
4 Lake cruise (CGN) Lac Leman 2 (25
5 Patek Philippe Museum Plainpalais 2 10
6 Bains des Paquis Lakefront i 2

so the saving grows

6 activities

®

. GreenPT

347 characters

-57%

shorter to send
= -71% fewer tokens



05 - COMPRESSION - TRIMMING - LIVE DEMO \ GreenPT

The greenest tokenis the one you never generate

A questionto an Al chat andits reply. The filler goes, the important bits stay word for word. Every word removed is a token
nobody pays for.

COMPRESSED

tell me the capital of Australia?

tell me the capital of Australia?
Canberra.

Canberra.

ull « drag to compress » — 7 7 /o

words removed



.. GreenPT

SECTION 06 / 87

New plans

Pay foryourimpact, not your prompts.



COMING'SOON) 06 - NEW PLANS .. GreenPT

Pay for yourimpact, not your prompts
Today a plan counts prompts. Our new plans count grams of CO.. A short question on a clean grid uses less of your
budget than an essay at peak hour. Your bill becomes a budget for the planet.

Starter

Starter - 20 g C02 per day

r

TR REN R LN Same Starter plan, same price. A different unit

€450 .. €4,50 jmorn ) )
B Efficiency is rewarded
Tighter prompts, smaller models and cleaner hours make your budget last longer.

Plan Includes: Plan Includes:

Measured, not estimated
« 15 prompts per day ’ . 5
e Every request already reports its grams, so the budget is exact.
* Upload and analyze documents lyze documents
« Basic support 3
* Al Search

o . AIse Impactyou cansee
* APl Access
Users learn what Al costs the planet, one answer at a time.




SECTION 07 / 07 . GreenPT

New regions

Now in the EU and the US. More to come.

07 Newregions



NEWS 07 NEW REGIONS

Now in the EU and the US. More to come.

Since 24 September: same APl key, just change the base URL.

- LIVE - DEFAULT

Europe

Ourownstackon100%
renewable power. The full
model catalogue.

NEW - 24 SEP

United States

Inference by our partner
Neuralwatt. Selected chat
models and embeddings.

api.us.greenpt.ai/vl

. GreenPT

&

L 4

What's next?

We're in London this week. Who
knows...;)

api.??.greenpt.ai/vil

api.greenpt.ai/vil
api.eu.greenpt.ai/vil
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How to get your company on board with
sustainability & responsible tech

practices...
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Active poll 5.2

Di(’fiml Which category of equipment emits the most Greenhouse Gases?

| mp(hcf
Pitch !

e Personal Devices

e Network Infrastructure

Join at
slido.com e Data Centers

#P0S2025
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LIMIT NUMBER OF CONNECTED 0BJECTS

ﬁ RENEW YOUR EQUIPMENT LESS OFTEN

REDUCE NUMBER OF SCREENS (7, taseers, waeroes e1c.)

ac/,_x
|

alit |

IMIT THE NUMBER OF SERVERS

—_—n

><¥—/

ACTIONS !
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. SOFTARE §

TAKE CARE 1
~ OUR
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REUSE
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Our (unique) conferences...

AR =
ceb

CERTIFIED

The CPD Certification
ervice

Short 60 to
90 min sessions Simplify to better In-person, online 20to 1000+
understand or hybrid participants

Planet\ , Selected Solutions for the planet in 2022 / 2023 / change
On Stage ! 2024 W



Our (unique) conferences...

25k+ Participants Di(fifﬂl
C’mﬁ ) Impact |
Pitch:

490+ Confe‘ences

Launched 2020

Launched 2023

2] COUNT DOWN... NO TIME T0 Lose!

N
CERTIFIED

The CPD Certification
Service

WD ] - et §
7N —) —— _

Planet\ ’ Selected Solutions for the planet in 2022 / 2023 / change
On Stage ! 2024 SW



3 key pillars to empowerment

(Head) (Heart)

awareness wellbeing
Knowing the causes, Reconnect to our emotions Individually,
urgency, scale to trigger movement collectively &
Source: inspired from the Climate Psychologist initiative -“Climate empowerment” framework professionally
Planet\ ’

On Stage



Conference flow - 60, 75 or 90mn

0715 mn 35 mn 15 mn 10 /20 mn i 10 |

INTRODUCTION §J INTERACTIVE EMOTIONS ROLE & ACTIONS COMPANY

Welcome by VISUAL & TRANSITION Individual and INTERVENTION

client (5Smn) / | STORYTELLING Collective collective actions / Low carbon or
Intro Pitch Screen sharing / experience / Way forward GREEN IT strategy
Quizz Connect & reboot (elevator pitch style)

) | Em—)

Client + Pitchers

PIanet\

On Stage
Vv



Annual Company
Event

. CSR! Sales,
INnovation event

More than 1000
participants
in-person of

online or hybrid!

PIanet\ ’

On Stage

.

<

Whole Hybrid Company Annual Event - France - 06/23

B & . fu_.

. - N

Hybrid Employee Monthly Meéting = UK.s 01/24




N'T

[ESCP Masi

Shop Employees

Umvers'tles ! First
year students
bachelor + Master

Planet\

On Stage

¢ owy Ohldvou des
Greenhoqséfofect !

leachers’summit - Portugal - 08/24

LELIVE

Aycfz§n - International CSR Event - Live Studio



... In more than 17 countries... a

182+ Pitchers o
€ 3



1-' Masterclass: Communicating with Impact !

Part1
Let your true Self

Sha your authentic voice on stage [theatrical
improvisation techniques]

+ Let go & manage stress [breathing, visualisation,
anchoring]

e Increase focus [through preparation and stage
presence]

» Personalise your speech with emotion and humour

Part 2

1% 3 hours - Connect with your
Online

AUugiRNEH s with personalised debrief and coaching
« Audience analysis and preparation strategies

« Develop agility and resilience on stage

« Handle difficult questions and challenging attitudes

PIanet\

On Stage LYSAIS
I~



They trust us...

DEPLOYMENT AT SCALE (national, shop employees, by department or roles including Exec Committee, Board
of Directors, Top Leaders' sessions)

N0) '(96‘ P 1
PLANETE » aris “
@ 6. </4/ 4UCha npge H d b | tat FU]ITSU W ;O at Home

OTHER TYPES OF SESSIONS CARRIED OUT (e.g. Board Management / Board members / International clients

Innovation Days, Learn & Lunch sessions, Universities...):

P @ @w °°°°°°
KROLL recki @ LG |

B TOSHIBA
tt S DANONE Toohe ESCP
Cour des comptes @ Ma Petite Plane1\.
% B URGENCE

0 sonv INRAG ... coe ENEE | gy VBAESE

=, < s=m OCPCU |y w T

_ - ( ot ININ Troyes

|_’O REAL Kite SNEF Gnm’ﬁd MACFARLANES ©

carson , Reboot !
Planet\

On Stage



Keep in touch !

- I Experience a pitch

?
Have arequest: live or join our

1
Want to talk? < aining ! Contact me !

Lt

sandra.sydow75@gmail.com
Tel: +44 (0) 7557263678
(best via WhatsApp)

www.planetonstage.org/en/contact www.planetonstage.org/en/register

Planet\

On Stage
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