Aggregated Environmental Footprint Totals and Actionable
Offsetting Guidance for an Al Footprint Calculator

l. Introduction: Purpose of the Al Footprint Calculator

The proliferation of Artificial Intelligence (Al) into myriad aspects of daily personal and
professional life necessitates a greater understanding of its environmental
consequences. This report outlines the methodologies and resources required to
develop a comprehensive Al Footprint Calculator web application. The calculator aims
to move beyond rudimentary, single-task estimations to provide users with a holistic
view of their cumulative Al-driven environmental impact. Furthermore, it seeks to
empower users with actionable guidance and curated resources for offsetting their
calculated footprint through credible carbon and water credit mechanisms.

A. Defining Methodologies for Aggregated Footprint Totals

A primary objective of the Al Footprint Calculator is to enable users to quantify their
aggregated environmental footprint—encompassing energy consumption, water usage,
and the resultant carbon emissions—stemming from their typical Al activities over
various timeframes (daily, weekly, monthly, yearly). The modern operational landscape
is rapidly integrating Al tools such as advanced chatbots, automation of repetitive tasks,

and creative content generation into everyday business activities.1 This pervasive

integration implies a correspondingly growing, yet often unquantified, cumulative
environmental footprint for both individuals and organizations. A calculator that only
measures isolated Al tasks would fail to capture this broader, systemic impact.
Therefore, the development of robust methodologies to capture diverse Al usage
patterns—from frequent, small-scale interactions to occasional, large-volume
projects—is critical for generating meaningful and comprehensive aggregated totals.
This approach will provide users with a more accurate understanding of their ongoing
Al-related environmental burden.

B. Actionable Offsetting Guidance: Carbon and Water Credits

Beyond quantification, the Al Footprint Calculator aims to provide users with the
knowledge and resources to take tangible actions to compensate for their environmental
impact. This involves guiding users through the complex landscape of carbon and water
credits. The voluntary carbon market, for instance, is characterized by significant
variability in credit quality, pricing, and transparency, with transaction details often

remaining private.2 The average price of carbon credits can be misleading due to the

prevalence of lower-quality options on the market.3 Similarly, the field of water offsetting



is comparatively nascent and diverse, with various schemes and terminologies
emerging, such as the Water Footprint Compensation scheme launched in 2023,

described as a "first-of-its-kind water offset scheme".4

Given these complexities, the calculator's "actionable guidance" must prioritize user
education and the curation of reputable resources. It will emphasize the importance of
credit credibility, robust verification standards, and informed decision-making when
selecting offsetting mechanisms. Rather than offering direct brokerage services or
definitive "best price" guarantees, which could quickly become outdated or biased, the
calculator will equip users with the understanding necessary to navigate these markets
effectively themselves. This approach ensures users can make choices aligned with
their values and the specific nature of their Al-generated footprint.

Il. Calculating and Presenting Aggregated Al Environmental
Footprints

This section details the proposed user input mechanisms, the logic for aggregating
environmental footprints from diverse Al activities, and best practices for presenting
these aggregated totals in a clear and actionable manner within the web application.

A. User Input Mechanisms for Recurring and Project-Based Al Usage

To accurately calculate an aggregated Al footprint, the calculator must effectively
capture the nuances of how individuals and organizations use Al tools. This involves
understanding common usage patterns, adhering to UI/UX best practices for data input,
and providing mechanisms for managing multiple Al task entries efficiently.

1. Common Al Tool Usage Patterns and User Archetypes

Al tool usage is not uniform; it varies significantly based on the user's role, the tasks being
performed, and the specific Al technologies employed. For example, marketing teams may
frequently use Al for content development, while technical teams might use Al more
intermittently for specific problem-solving tasks.1

e LLM Usage: Large Language Models (LLMs) like ChatGPT are a significant
component of many users' Al interaction. Estimates suggest ChatGPT alone

handles 100-200 million queries daily 9, with active users potentially submitting

5-20 queries per session.9 However, frequency varies; a study on LLM use for
administrative tasks indicated that 26% of participants were frequent

(daily/weekly) users, 29% were occasional users, and 45% used LLMs rarely.10



For specific tasks such as information retrieval, users employing LLM-based
search tools tend to complete tasks more quickly, issuing fewer but more

complex queries compared to traditional search methods.11 API rate limits

imposed by providers, such as requests per minute (RPM) and tokens per minute
(TPM) or per day (TPD), also offer an indirect measure of potential usage

1
volumes.

e Image Generation: Al-driven image generation is another common use case
with potentially high volume. For instance, OpenAl's ChatGPT users were
reported to have generated over 700 million images in a single week, highlighting

the scale of this activity.13 Individual usage may be constrained by

platform-specific rate limits, such as DALL-E via GPT-40 Plus users potentially
being limited to 5 images per hour or one image every 7 minutes, though these

limits are subject to c:hange.14 Common applications include brainstorming,
generating initial concepts for creative projects, and visualizing abstract ideas,

often involving "visually rich prompts".15

e General Al Usage Patterns: The "Seven Patterns of Al" identified by the Project
Management Institute—Hyperpersonalization, Autonomous Systems, Predictive
Analytics & Decision Support, Conversational / Human Interaction, Pattern &
Anomaly Detection, Recognition, and Goal-Driven Systems—provide a
framework for understanding the diverse functionalities users might engage

with.16 For example, the "Conversational / Human Interaction" pattern directly
relates to the use of LLM chatbots. Employees commonly integrate Al into tasks

. . L .1
like email management, document summarization, and content creation.

The diversity in Al usage—spanning different frequencies (daily for some, intermittent
for others) and volumes (from a few queries to large batches of images)—underscores
the need for flexible input options within the calculator. A one-size-fits-all approach
would be inadequate. Instead, the calculator should accommodate a spectrum of users,
from those with casual, infrequent interactions to power users with high-volume, regular
Al tasks. Offering predefined "user archetypes" (e.g., "Casual User," "Daily Researcher,’
"Content Creator") with pre-filled typical usage data, alongside fully customizable input



fields, would cater to this diversity and significantly improve usability by providing
sensible defaults for those unsure of their exact consumption.

2. UI/UX Best Practices for Inputting Al Tasks, Frequency, and Volume

The design of the input forms is crucial for user experience and data accuracy. Adhering to
established UI/UX best practices will ensure that users can easily and accurately define their Al

usage.

e Form Design Principles:

o

o

Forms should be kept concise, requesting only essential information to

avoid overwhelming the user./|7
A single-column layout is generally preferred for clarity and to guide the

user logically through the input fields.17
Related fields should be grouped together—for example, task selection,

then frequency parameters, then volume parameters.17

For defining multiple recurring tasks or complex inputs, multi-step forms or
"wizards" are highly effective. This approach breaks down the data
collection process into manageable chunks, reducing cognitive load and

improving completion rates.17 The "Wizard" pattern, which guides users
through dependable sub-tasks needed to perform a complex goal in

separate steps, is particularly relevant here.21

e Input Field Types:

o

o

Al Task/Tier Selection: Dropdowns or searchable comboboxes are
suitable for selecting from a predefined list of Al models, tiers, or common
task types (e.g., "LLM Query - Advanced Model," "Image Generation -

Standard Tier“).22
Frequency Input:
m Use dropdowns for common frequency options like "Per day," "Per

week," "Per month".22

m For more granular control, a combination of a numerical input field
(for "X times") and a period selector dropdown (for "per
day/week/month") is effective.



m A "Calendar Picker" can be useful for scheduling specific one-off
project dates or defining start and end dates for recurring

activities.22

o Volume Input:
m Simple numerical input fields are appropriate for quantities like

"number of queries," "images generated," or "minutes of audio

w22
processed".
m Clear labels (e.g., "Average tokens per query," "Number of images
per batch") and concise helper text are essential for guiding the

user.18 It is important to avoid using placeholder text as a

substitute for labels, as this can cause usability issues.25

o General Ul/lUX Considerations:
m Provide immediate visual feedback for user actions, such as

selections or data entry.17
m Employ clear, action-oriented language on buttons (e.g., "Add

Task," "Save Recurring Activity").18
m Ensure the design is responsive and accessible on mobile

devices.17
m  Where appropriate, leverage autofill or predictive text if users are

likely to input similar task names or parameters repeatedly.17

The interface must strike a balance between providing the necessary flexibility for
diverse usage patterns and maintaining ease of use. For recurring tasks, which require
users to define multiple parameters (task type, frequency unit, frequency value, volume
unit, volume value), a structured input flow is paramount. A wizard-like interface that
guides the user sequentially—1. Select Al Tool/Task, 2. Define Frequency, 3. Define
Volume per instance—can effectively manage this complexity and reduce cognitive
load.

3. Strategies for Managing Multiple Al Tasks (User Profiles, Saved Tasks, "Typical Usage"
Selectors)

To enhance usability for returning users and streamline the input process for common
scenarios, several strategies should be implemented:



e User Profiles: The calculator should allow users to create profiles where they

can save their typical Al usage configurations and preferences.26 Profile pages

can serve as a central hub for users to view their saved information, activity

summaries, and manage their settings.27 This is crucial for encouraging repeat

usage and making the tool more personalized.

e Saved Common Tasks/Task Lists:

o

o

Users should have the ability to save frequently performed Al activities as
"templates" or "favorites." These saved tasks, complete with their
predefined parameters (Al tool, frequency, volume), can then be quickly

added, duplicated, or adjusted for new calculations.1 9 This aligns with the
Ul pattern principle of "Consistency and familiarity".20
For managing a list of these saved recurring tasks, Ul patterns such as

"Article List" or "Cards" can be employed.20 Each listed task should

clearly display its key parameters and offer intuitive options for editing or
deletion.
While advanced users might appreciate CRON-like expressions for

- 29 : : :
defining complex recurrence patterns ~, a simpler, more visual interface
is necessary for the general user base. The underlying database structure

will need to accommodate these recurring task definitions.30

e "Typical Usage™" Selectors:

o

o

To lower the barrier to entry for new users or those unsure of their exact Al
consumption, the calculator should offer predefined "typical usage"
bundles. These could be based on common user archetypes identified
during research (e.g., "Light Daily LLM User," "Weekly Image Generator")
and would pre-fill frequency and volume fields with representative data.

These selectors could be presented visually using "Cards" 22 or as
options within a "Dropdown" menu.22 This provision of "Good Defaults"

can significantly streamline the initial setup process.21



Personalization and efficiency are vital for user retention and satisfaction. Features like
saved tasks and user profiles prevent tedious, repetitive data entry, making the
calculator an increasingly valuable tool over time. "Typical usage" selectors can reduce
initial friction, encouraging broader adoption. If users regularly perform similar Al tasks,
re-entering the details for each calculation would be a significant deterrent. A "Saved
Tasks" list, where each entry clearly shows the Al type, frequency, and volume, and
allows for quick duplication or modification, would markedly improve the user

experience.

The following table summarizes UI/UX options for Al usage input:

Table 1: Al Usage Input Ul/UX Options

Ul Pattern Description Pros Cons Best Use Case

within Calculator

Dropdown A list of options Space-efficient Can be Selecting Al

Menu appearing when ; good for cumbersome for Tier/Model,

a user clicks or predefined, long lists; Frequency Unit
hovers. limited selection not (Day/Week/Month
always visible. ).
choices.

Combobox Hybrid of Flexible; More complex Selecting specific
dropdown and supports than simple Al task names (if
input field, searching dropdown. user-definable).
allowing text within options.
entry or selection.

22
Numerical Standard text Direct and Requires Inputting Volume
Input Field field for entering precise for validation for (queries, images,
quantitative non-numeric minutes),
numbers. data. input. Frequency Value.




Radio Allows selection Clear for Can take up Selecting a
Buttons of one option single, distinct space if many "Typical Usage"
from a mutually choices. options; archetype.
] deselection can
exclusive set. be tricky.
Checkboxe Allows selection Good for Not suitable for Selecting types of
s of one or more multiple mutually Al tools used (if
options from a independent exclusive multi-select is
22 selections. choices. needed).
set.
Sliders Allows selection Visual; good Less precise for Potentially for
of a value from a for exact numerical setting an optional
continuous or approximate input. uncertainty buffer
discrete range by values or (see llL.E).
dragging a ranges.
handle.
Calendar Visual tool for Intuitive for Not directly for Defining
Picker selecting dates. date selection. frequency/volum timeframes for
22 e but for project one-off projects.
start/end dates.
Multi-Step Breaks down a Reduces Can feel longer if | Defining a new
Form/ complex data cognitive load; too many steps; recurring Al task
Wizard entry process into | guides user; user might with multiple
sequential, good for abandon parameters.
manageable complex mid-way.
inputs.

steps.




frequency/volume
, selectable by
the user.

input; provides
good defaults.
21

custom input.

Saved Task Displays a list of Quick access Requires initial Managing and
List / Cards user-saved to common setup by the re-using multiple
recurring tasks, tasks; reduces user. recurring Al tasks.
often with key repetitive
parameters entry;
visible and personalized.
edit/delete
options.
User Profile Dedicated area Centralized Requires user Storing all
Section for users to save personalization | registration/login. | user-specific
preferences, ; improves recurring tasks
common tasks, long-term and preferences.
and view usage engagement.
: 26
history.
"Typical Predefined Quick start for May not perfectly | Initial setup for
Usage" bundles of Al New users; match all users; users unsure of
Selectors tasks with typical simplifies initial less flexible than their exact Al

consumption.

B. Aggregation Logic & Calculation Methodology

Once user input for various Al tasks is captured, the calculator needs a clear and
consistent logic to sum these individual footprints into aggregated totals over specified

time periods.

1. Methodology for Summing Individual Footprints

The fundamental aggregation logic will involve the following steps for each Al task defined by

the user:

e Establish Base Footprint per Unit: For each Al task/tier selected by the user
(e.g., a specific LLM model, an image generation service), the calculator will
have a pre-defined environmental footprint per unit of activity (e.g., energy per
query, water per image, carbon per minute of video processing). These base




values are critical and will be derived from external research and data sources
(as defined in the calculator's core footprint data).

e Calculate Footprint per Instance: Multiply the base footprint per unit by the
volume per instance specified by the user (e.g., if an LLM query uses 0.001 kWh
per 1000 tokens, and the user specifies an average of 500 tokens per query, the
footprint per query instance is 0.0005 kWh).

o Formula: Footprint_per_Instance = Base_Footprint_per_Unit *
Volume_per_Instance

e Calculate Total Footprint for the Task over a Period: Multiply the footprint per
instance by the frequency of use over the selected period.

o Formula: Total_Footprint_for_Task per Period = Footprint_per_Instance *
Frequency_per_Period

o For example, if a task occurs 5 times per day, and the selected period is
"daily," the frequency is 5. If the period is "weekly," the frequency is
5x7=35 (assuming daily input is converted).

e Sum Across All Tasks: Sum the Total Footprint for Task per Period for all defined
Al tasks to get the aggregated total for energy, water, and carbon for the chosen
reporting period (daily, weekly, monthly, yearly).

Conversions between time periods will require clear, stated assumptions. For example:

Daily to Weekly: Multiply by 7.
Weekly to Monthly: Multiply by an average factor (e.g., 4.345 for average weeks
in @ month).

e Monthly to Yearly: Multiply by 12. These conversion factors should be transparent
to the user, perhaps in a methodology section.

2. Distinguishing Between Recurring and One-Off Al Use

It is important for users to understand the composition of their total footprint, particularly the
distinction between regular, ongoing Al use and discrete, project-based activities. A large,
infrequent project could significantly inflate a monthly total, and users need to differentiate this
from their baseline recurring usage to make informed decisions about long-term behavioral
changes versus project-specific offsetting.

To achieve this distinction:

e User Input Categorization: The Ul must allow users to clearly categorize each
entered Al task as either "Recurring/Ongoing" (e.g., daily LLM queries for work)
or "One-off/Project" (e.g., training a large machine learning model for a specific
research project).

e Segregated Totals or Toggleable Views: The aggregated totals displayed on
the dashboard could:



o Show separate summaries for "Recurring Usage Footprint" and
"Project-Based Footprint."

o Allow users to toggle the view (e.g., a filter or radio buttons: "View
Recurring Footprint Only," "View Project Footprints Only," "View Combined
Total Footprint").

e Visual Differentiation in Charts: If displaying a breakdown of the footprint (e.g.,
in a stacked bar chart showing monthly totals), different colors or patterns could
be used to represent the contribution from recurring tasks versus one-off
projects. This visual separation allows for a more nuanced understanding of
consumption patterns and helps users identify whether a high footprint in a given
period is due to sustained regular use or an anomalous large project.

This clear differentiation enables users to develop more targeted strategies for reduction
and offsetting. For instance, a consistently high recurring footprint might prompt
changes in daily Al tool choices or habits, whereas a large project footprint might lead to
a specific, one-time offsetting action for that project.

C. Presentation of Aggregated Footprint Totals

Effectively communicating the aggregated footprint totals is paramount for user
understanding and engagement. This involves clear numerical displays, appropriate
units, impactful visualizations, and relatable equivalencies.

1. Best Practices for Displaying Aggregated Totals
The calculator should present estimated daily, weekly, monthly, and yearly totals for:

Energy consumption (kWh)

Water consumption (Liters or m?)

Carbon footprint (kgCO2e or tonnes CO2e)

Equivalent number of carbon/water credits needed to offset these totals.

Key considerations for display include:

e Clarity and Prominence: Use unambiguous labels for all units (e.g., kWh, L, m?,
kgCO2e, tCO2e). These totals should be displayed prominently, typically at the
top of a summary dashboard or results page, making them immediately

accessible to the user.31

e Contextual Information: The EPA's household carbon footprint calculator
serves as a useful model by showing users their current total footprint and then



displaying a new total after they input planned reduction actions.34 This dynamic
feedback can be highly motivating.

e Direct Link to Action: Some calculators, like the one by Climate Impact
Partners, allow users to add their calculated footprint totals directly to a "basket"
for offsetting, creating a seamless transition from measurement to action.35

e Credit Equivalency: The number of carbon or water credits needed should be
clearly derived from the respective footprint totals. For example, 1 tonne of CO2e
typically equates to 1 carbon credit. For water, the equivalency will depend on the
specific credit type; BEF Water Restoration Certificates® (WRCs) represent

1,000 gallons of water restored per certificate 5, while Act4Water Positive Water

Credits (CAPs) represent 1,000 m?® of water footprint saved per credit.8 These
equivalencies must be explicitly stated.

2. Effective Visual Representation

Visual elements are crucial for making complex environmental data digestible and engaging.
Raw numbers like "X kgCO2e" or "Y kWh" can be abstract and difficult for users to
contextualize.36 Relatable comparisons and intuitive visualizations are key to helping users
grasp the scale of their Al footprint and the potential impact of their actions.

e Dashboards:

o A central dashboard is the ideal way to present a summary of key

metrics.31 If the calculator supports dynamic tracking or frequent updates,

displaying real-time or regularly refreshed data enhances engagement.32

o Allowing users to customize their dashboard view, if feasible, can help

them focus on the metrics most relevant to them.33

o Employ visual cues such as color-coding (e.g., red for high impact or
increases, green for low impact or reductions) to provide quick,

at-a-glance understanding of trends or status.33
o While many existing environmental dashboards are designed for corporate

sustainability reporting 31, their principles of clear metric presentation can

be adapted. The EPA calculator 34 and Climate Impact Partners calculator



5 offer more directly relevant examples for individual footprint

presentation.
Charts:

o Trend Analysis: Bar charts or line graphs are effective for illustrating
trends in energy, water, or carbon footprints over time (e.g., daily totals for
a week, weekly totals for a month, monthly totals for a year).33

o Composition Breakdown: Pie charts or donut charts can clearly show
the proportional contribution of different Al tasks (e.g., LLM queries vs.
image generation) or different usage types (recurring vs. project-based) to

the overall footprint.33

o Flow Visualization: Sankey diagrams can be a powerful way to visualize
the flow from specific Al activities to their constituent environmental

impacts (energy, water, carbon).42

Comparative Equivalencies: To make abstract footprint figures more tangible,
the calculator should present them alongside relatable, everyday comparisons:

o Carbon Footprint (kgCO2e or tonnes CO2e):
m Equivalent miles/kilometers driven by an average gasoline-powered

passenger car.34
m Equivalent gallons/liters of gasoline or diesel consumed.43
m Equivalent number of smartphones charged.43
m Equivalent pounds/kilograms of coal burned.43
m Equivalent number of tree seedlings grown for 10 years.34

m Equivalent to a household's energy use for a certain period.44
m Equivalent number of meat-based meals (e.g., 1 tonne CO2e is

roughly equivalent to 138 meat-based meals 43).
m The EPA's Greenhouse Gas Equivalencies Calculator is a primary

resource for these.44

o Energy Consumption (kWh):
m Equivalent hours of use for common household appliances. For
example, "Your monthly Al energy use is equivalent to running a



refrigerator for X days" or "powering Y LED light bulbs for Z

hours“.45 Palmetto provides a useful table listing the approximate

run time for various devices to consume 1 kWh.47

o Water Consumption (Liters/m? or Gallons):

Equivalent number of showers (e.g., the water footprint of 200

grams of beef is comparable to 47 eight-minute showers 50).
Equivalent number of toilet flushes (a typical flush uses around 3

51
gallons ).
Equivalent number of full bathtubs (a full tub is approximately 36

gallons o1 ).
Equivalent loads of laundry (a washing machine uses about 15

gallons per load o ).
Equivalent daily drinking water intake (8 glasses of water is roughly

0.5 gallons o1 )-
Contextual averages: The average American family uses over 300

gallons of water per day at home 51, while the average individual in

Maryland uses about 100 gallons per day including outdoor use.52

The choice of visualization and equivalency should always be tailored to the specific
metric being presented and the core message to be conveyed to the user, maximizing
clarity and impact.

The following table summarizes effective data visualization options:

Table 2: Data Visualization Options for Footprint Totals

Visualization
Type

Description Data Displayed Best Use Case within

Calculator




Dashboard Prominent Single aggregated Displaying current period

Widget numerical display total (e.g., Monthly totals for Energy, Water,
of a key metric, Carbon Footprint in Carbon, and Credits
often with a unit kgCOz2e). Needed.
and label.

Bar Chart Uses rectangular Comparison of Showing breakdown of
bars with lengths footprint values footprint by Al task type;
proportional to across categories comparing
the values they (e.g., different Al daily/weekly/monthly

tasks) or time totals.
represent. periods.

Line Chart Displays Trends in footprint Visualizing historical
information as a data over a trends in energy, water, or
series of data continuous time carbon usage if data is
points connected period (e.g., tracked over time.
by straight line monthly totals over

a year).
segments.

Pie/Donut Circular statistical | Percentage Showing the contribution

Chart graphic, divided breakdown of a of different Al activities or
into slices to total footprint by usage types to the total
illustrate source (e.g., footprint.
numerical recurring vs. project

) use).
proportion.
Sankey Flow diagram Flow of impact from | Advanced visualization to
Diagram where the width Al activities to show how different Al

of the arrows is
proportional to
the flow quantity.
42

specific
environmental
footprints (energy,
water, carbon).

tasks contribute to each
footprint component.




Equivalency Short textual A single footprint Accompanying numerical
Text statement total (e.g., Yearly totals with understandable
comparing a Carbon Footprint). comparisons (e.g.,
footprint metric to "Equivalent to X miles
a relatable driven").
real-world
. 34
quantity.
Progress Visual indicator Current footprint Showing progress if users
Bar/Gauge of progress against a user-set set reduction targets;
towards a goal or goal or an average comparing user footprint
a level against a benchmark. to an average.
benchmark.

lll. Sourcing and Evaluating Carbon and Water Credits

A core function of the Al Footprint Calculator is to empower users to take meaningful
action to offset their calculated environmental impact. This requires providing curated
information on reputable carbon and water credit providers, alongside comprehensive
education on credit quality, verification standards, pricing factors, and due diligence.

A. ldentifying Reputable Credit Providers and Marketplaces

The markets for environmental credits are diverse and evolving. The calculator should
aim to list providers and marketplaces that demonstrate a commitment to transparency,
rigorous verification, and impactful projects.

1. Carbon Credits: Providers, Marketplaces, and Project Developers

The voluntary carbon market features a range of actors, from those offering curated portfolios of
diverse projects to platforms specializing in specific types of carbon removal or reduction.

e Key Providers and Marketplaces:

o Portfolio-Based & Diversified Platforms:

m CNaught: Simplifies procurement by offering expertly curated,
science-based portfolios of high-quality carbon removal and
reduction projects. Notably, it leverages insights from four major
third-party ratings agencies (Calyx Global, Sylvera, BeZero,



Renoster) and emphasizes full transparency in project details and

.. 53
pricing.

m Patch: Provides a marketplace with a diverse selection of project
credits and an API for businesses to embed offsetting into their
platforms. Employs an in-house diligence team and works with a
limited number of third-party rating agenc:ies.53

m Cloverly: Offers an extensive catalog of verified carbon credit
projects, an API for automated offsetting, and a software platform
for project developers. Features an in-house science team for

vetting.53

m Terrapass: Provides a range of certified carbon offsets through
online tools for individuals and businesses, including subscription
options. Also offers BEF Water Restoration Certific:ates®.5

m Cool Effect: A non-profit organization known for its rigorous project
vetting process (claiming only about 1% of reviewed projects pass).
Emphasizes transparent pricing, with over 90% of funds going
directly to project partners. Offers a variety of project types,
including Direct Air Capture (DAC) and biochar.55

m Climate Impact Partners: Offers a calculator that links directly to

their portfolio of carbon reduction and avoidance projects.35

o Specialized & Niche Platforms:
m Pachama: Specializes in nature-based projects (e.g., forestry),
utilizing digital monitoring, reporting, and verification (MRV) tools

and an in-house diligence team.53

m Nori: Focuses on carbon removal through regenerative agriculture,
issuing Nori Carbon Removal Tonnes (NRTs) based on soil carbon
sequestration. Uses blockchain technology and the COMET-Farm

tool for quantification.54

m Watershed: Primarily serves enterprise companies, helping them
measure, report, and reduce their carbon footprint. Its marketplace
includes carbon removal, clean power, and Sustainable Aviation

Fuel (SAF) projects.53



m Carbon Direct: Assists businesses with deep due diligence for
carbon removal projects and offers direct project purchases as well

as curated portfolios of high-quality carbon removals.53

o : . 54
m Supercritical: Focuses on data-driven carbon removal solutions.

o Standards Body Marketplaces & Direct UN Projects:
m Gold Standard Marketplace: Allows direct support for projects
certified under the Gold Standard, known for its emphasis on

sustainable development co—benefits.64

m UN-backed Projects (PACM): The Paris Agreement Crediting
Mechanism (PACM), succeeding the Clean Development
Mechanism (CDM), aims to facilitate high-integrity carbon credits

through international c:ooperation.65
o Other Notable Entities: Carbonfund.org (Carbonfree® Program) 55,

Rubicon Carbon (curated portfolios and build-your-own options) 53, and
Green Builder Media (COGNITION Marketplace, focused on the building

sector).68

e Verification Standards Commonly Adhered To: Most reputable providers and
marketplaces align their projects with internationally recognized third-party
verification standards. These include:

Gold Standard (GS)

Verra (primarily the Verified Carbon Standard - VCS)
Climate Action Reserve (CAR)

American Carbon Registry (ACR)

54

o O O O

O

o Puro.earth is a notable standard specifically for engineered carbon

. 54
removal, such as biochar.

e Typical Project Types Offered: The carbon credit market supports a wide array
of project activities aimed at reducing or removing greenhouse gases. Common
categories include:

o Forestry and Land Use: Reforestation/Afforestation, REDD+ (Reducing
Emissions from Deforestation and Forest Degradation), Improved Forest



Management (IFM), soil carbon sequestration (regenerative

agriculture).53
Renewable Energy: Wind, solar, hydro, geothermal projects that displace

fossil fuel-based energy generation.54
Methane Capture and Destruction: Projects targeting methane from

landfills, agricultural manure management, or abandoned coal mines,.54
Energy Efficiency and Fuel Switching: Industrial efficiency
improvements, distribution of energy-efficient cookstoves or water

e . 75
purification devices.
Engineered Carbon Removal: Direct Air Capture (DAC), biochar

production and application, Carbon Capture and Storage (CCS).53

Industrial Process Emissions Reduction: Projects reducing emissions
from chemical production, manufacturing, or the destruction of

ozone-depleting substances.57
Sustainable Aviation Fuel (SAF): Offered by some specialized providers

like Watershed.53

The diversity in the carbon credit marketplace, with platforms specializing in particular
project types or quality assurance approaches (e.g., CNaught's use of multiple rating
agencies, Pachama's focus on digital MRV for nature-based projects), means that users
require clear guidance on how to select providers, not merely a list of names. The
calculator should therefore highlight providers that are transparent about their project

sourcing, verification processes, and, ideally, their pricing structures and fees.

Table 3: Reputable Carbon Credit Providers/Marketplaces (lllustrative Examples)

Provider/Mark
etplace Name

Website Primary Key Typical Project Notewor
(Example) Focus Verificatio Categories thy
n Offered Feature
Standards s
Used/Supp

orted




CNaught cnaught.co Curated GS, VCS, Diversified: Leverag
m portfolio ACR, CAR Forestry, DAC, es4
s of (via 4 rating Biochar, third-part
removal agencies) Renewables, etc. y rating
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rigorousl| Plan Vivo Methane Capture, (claims
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business 54 Power, r;
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carbon Industrial ion
offsets & o options;
WRCs Emissions. e
offers
BEF
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Gold Standard goldstanda Marketpl Gold Renewables, Strong
rd.org ace for Standard Energy Efficiency, emphasi
Gold 69 Water, son
Standar Cookstoves, SDG
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certified Afforestation/Refor its and
projects ] communi
estation. ty
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69
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Nori nori.com Soill Nori's own Soil Carbon Blockcha
61 carbon methodolog Sequestration in-based
removal y using 61 registry;
(regener COMET-Fa (NRTs). focus on
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Pachama

pachama.c Nature-b Typically Reforestation, Uses
om ased VCS, ACR, Avoided satellite
projects CAR Deforestation, data and
(primaril (verified by Improved Forest Al for
y Pachama) Management. project
forestry) 53 monitori
ng and
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on
(digital
MRV).
53

Note: This table is illustrative and not exhaustive. Users should always conduct their
own due diligence.

2. Water Credits/Certificates: Providers and Programs

The landscape for water restoration credits and certificates is more varied and generally less
mature than the carbon market. It encompasses different terminologies (e.g., Water Restoration
Certificates - WRCs, Volumetric Water Benefits - VWBs, Positive Water Credits - CAPs) and
diverse quantification and verification approaches.

e Key Providers and Programs:

o Bonneville Environmental Foundation (BEF): Offers Water Restoration

Certificates® (WRCs), where each WRC typically represents 1,000
gallons of water restored to dewatered ecosystems. Projects are reviewed
by the National Fish and Wildlife Foundation (NFWF) to ensure "optimum

environmental benefit".5 Project types include restoring in-stream flows,

restoring natural aquatic systems (meadows, wetlands), and improving

. , 85 ,
water use efficiency on farms or in urban areas. ~ Terrapass is a known

retailer of BEF WRCS.5
Water Footprint Network (WFN) and Partners: WFN provides global

standards and tools for water footprint assessment.86 Partners like Water

Footprint Implementation have launched compensation schemes, such
as the "Water Footprint Compensation" initiative, which aims to offset
residual water footprints on a "litre for a litre" basis through local projects

that restore, replenish, or protect water systems.7 This scheme




collaborates with Act4Water, which uses the Act4Water Standard to
certify calculations and projects, issuing Positive Water Credits (CAPs)
where 1 CAP = 1,000 m?® of water footprint saved, incorporating volumetric
benefits, water stress indices (using the AWARE methodology), and

. . L7
social/environmental co-benefits.

o The Nature Conservancy (TNC): Operates Water Funds, which are
collective action platforms. These funds pool investments from various
stakeholders (public, private, civil society) to finance nature-based
solutions for watershed protection and restoration, such as reforestation,

sustainable agricultural practices, and riparian area protection.89 Impact

measurement involves linking strategic goals to on-the-ground actions and
outcomes, with specific scientific protocols often selected and

implemented by local exper’[s.96

o SCS Global Services: Offers Water Positive™ Verification, an
independent service that verifies water stewardship projects against the

Volumetric Water Benefit Accounting (VWBA) 2.0 methodology.97 Eligible

project types include water savings, water recycling/reuse, water quality
improvement, and restoration of aquatic ecosystems.

o Verified Water: Provides an end-to-end water credit program issuing
Verified Water Credits (VWCs) from projects meeting the requirements of
the Water Credit Standard. They focus on making water action accessible

for businesses, events, and individuals.98

o Specialized Marketplaces and Regional Initiatives:
m Liquid8 Water Conservation Credits (WCCs): A trading platform
for WCCs generated from incentive-based water conservation

programs, which are third-party vaIidated.99

m  Wisconsin Water Quality Trading Clearinghouse: A marketplace
facilitating trades of credits for phosphorus and total suspended
solids (TSS) reductions, connecting landowners and agricultural
producers with municipal wastewater/stormwater facilities and

private industries needing to meet water quality permits.100

m Water Europe Marketplace: A European platform focused on
finding and sharing innovative circular economy solutions related to
water, energy, and materials, connecting problem owners, solution

providers, and investors.101



m Watermining Marketplace: A platform focused on new
technologies and innovations in improved wastewater management

strategies. 102

o Other Project Developers: Companies like Water & Land Solutions also
offer stream and wetland mitigation credits, often focusing on specific

: 4
regional needs.

The variety in units (gallons vs. m?), quantification methods (simple volumetric vs.
stress-weighted vs. holistic ecological uplift), and verification approaches (NFWF
review, VWBA, Act4Water Standard, internal TNC processes) highlights the need for
clear explanations within the calculator. A simple "1 credit = X amount of water" is not
universally applicable, and the value and impact of a water credit depend heavily on the
local context (e.g., water scarcity of the region) and the specific restoration activities
undertaken.

Table 4: Reputable Water Credit/Certificate Providers/Programs (lllustrative
Examples)

Provider/ Website Credi Primary Verificatio Typical Geog
Program (Example) t Unit Metric(s) | n Project raphi
Name Nam Approach/ Types c
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any) s (if
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SCS scsglobalservices.c Water | Volumetri | Volumetric Water Global
Global om Positi c Water Water savings,
Services ve™ Benefit Benefit recyclin
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cation | quantifie (VWBA) 2.0 | quality
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restorati
98
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Note: This table is illustrative. Users should always conduct their own due diligence.

B. Credit Verification, Quality, and Impact

Understanding the verification processes, quality criteria, and potential impact of both
carbon and water credits is essential for users to make credible offsetting choices.

1. Carbon Credits: Verification Standards and Quality Criteria

The credibility of carbon credits hinges on robust verification against established standards and
adherence to key quality principles.



e a. Key International and Regional Verification Standards:

o Gold Standard (GS): Developed with participation from WWF and other
NGOs, Gold Standard emphasizes not only quantifiable greenhouse gas
(GHG) reductions but also mandatory contributions to at least three UN
Sustainable Development Goals (SDGs), including SDG 13 (Climate
Action). It requires rigorous stakeholder consultation, robust monitoring,

and verification of these co—benefits.69 Gold Standard certifies a range of

project types including renewable energy, energy efficiency,
afforestation/reforestation, community-based projects like clean water

access and improved cookstoves, and agricultural projects.75 Notably,

Gold Standard does not issue carbon credits for REDD+ (Reducing
Emissions from Deforestation and Forest Degradation) projects due to
persistent concerns about environmental integrity, particularly regarding

baseline setting, additionality, and Ieakage.107

o Verra (Verified Carbon Standard - VCS): The VCS Program is the
world's most widely used greenhouse gas crediting program. It ensures
that registered projects generate credits (Verified Carbon Units - VCUs)
that are real, measurable, additional, permanent, independently verified by
accredited third-party auditors (Validation/Verification Bodies - VVBs),
conservatively estimated, uniquely numbered, and transparently listed on

a public registry.73 The VCS Program covers a broad array of sectoral

scopes, including Agriculture, Forestry, and Other Land Use (AFOLU),
which encompasses REDD+ and Improved Forest Management, as well
as energy, waste management, and Carbon Capture and Storage

(CCS).77

o American Carbon Registry (ACR): Operated by Winrock International,
ACR focuses on scientific rigor and market innovation. Credits issued by
ACR must be real, additional, permanent, net of leakage, accurately and
conservatively quantified, independently verified by an ACR-approved

VVB, and used only once.56 ACR has approved methodologies for

various project types, including industrial processes (e.g., destruction of
ozone-depleting substances), forestry (afforestation/reforestation,
improved forest management), carbon capture and storage, and methane

capture from mines and Iandfills.113



o Climate Action Reserve (CAR): CAR develops high-quality standards for
carbon offset projects in both U.S. voluntary and compliance carbon
markets. Climate Reserve Tonnes (CRTs) issued by CAR must represent
real, permanent, and additional emission reductions that are

independently verified.54 CAR has established protocols for Natural

Climate Solutions (e.g., U.S. Forest, Grassland, Biochar), Waste Handling
& Methane Destruction (e.g., Landfill Methane, Livestock Methane), and
Industrial Processes & Gases (e.g., Nitric Acid Production, Ozone

Depleting Substances).116

o Puro.earth: This standard specializes in engineered carbon removal
methods, such as biochar, direct air capture, and carbonated building
materials. It focuses on long-term carbon sequestration with robust

e . D4
measurement and verification.

o United Nations Mechanisms (CDM/PACM): The Clean Development
Mechanism (CDM) under the Kyoto Protocol faced criticism regarding the

quality and additionality of some of its credits.65 The Paris Agreement

Crediting Mechanism (PACM), established under Article 6.4, aims to learn
from the CDM and implement stricter rules to ensure higher integrity and

environmental benefit from credited mitigation outcomes.65

e b. Criteria for High-Quality Carbon Offsets: Regardless of the specific
standard, high-quality carbon offsets are generally defined by a common set of
core principles, though the specific methodologies and rigor applied can vary:

o Additionality: This is a cornerstone criterion. An offset project is
additional if the emission reductions or removals it generates would not
have occurred in the "business-as-usual" scenario, i.e., without the

incentive provided by carbon credit revenues.69 Standards employ

various tests to assess additionality, such as regulatory surplus (the
project is not legally required), common practice tests (the project activity
is not standard practice in the sector/region), and barrier analyses (the
project faces financial, technological, or institutional hurdles that carbon

finance helps overcome).111 Both Gold Standard and Verra have

comprehensive requirements and tools for demonstrating additionality.103

o Permanence: This refers to the long-term durability of the emission
reduction or carbon removal. It is particularly critical for sequestration



projects, such as forestry or soil carbon, where there is a risk of the stored
carbon being released back into the atmosphere (e.g., due to fires,
logging, or changes in land management). Standards address this risk
through mechanisms like buffer pools, where a portion of credits from
projects are set aside to cover potential reversals. For example, Verra's
VCS Program uses an AFOLU Non-Permanence Risk Tool to determine

buffer contributions 82, and Gold Standard requires a fixed 20%
contribution to a pooled compliance buffer for land use projects, which

remains untouched even after the project's crediting period.107 Nori's
Carbon Removal Tonnes (NRTs) from soil carbon projects contractually

commit to at least 10 years of carbon retention.61

Leakage Prevention: Leakage occurs if an offset project causes
emissions to increase outside the project's boundary, thereby negating
some or all of its claimed benefit. For example, protecting one forest area

might lead to increased deforestation in an adjacent, unprotected area.73

Reputable standards require projects to assess and account for potential
leakage, and to implement measures to minimize it. The VCS Program, for
instance, mandates that all AFOLU projects monitor and deduct leakage

emissions where they occur.109 Gold Standard's decision not to certify

REDD+ projects is partly due to concerns about effectively controlling

Ieakage.107

No Double Counting: Each carbon credit must represent a unique, single
tonne of COZ2e reduced or removed and must be retired from the market
once it is used to offset emissions. This is typically ensured through robust
accounting in public registries maintained by the standards bodies, where
credits are issued unique serial numbers and their status (issued,

transferred, retired) is tracked.54

Robust Quantification and Verifiability: Emission reductions or
removals must be accurately measured against a credible, conservative
baseline scenario (what emissions would have been without the project).
Quantification methodologies must be scientifically sound and applied

consistently.124 All claims must be independently verified by an

accredited third-party auditor (often called a Validation/Verification Body or
VVB) to ensure accuracy and conformance with the chosen standard's

rules and the applied methodology.54



o Co-benefits: Many high-quality carbon offset projects deliver additional
positive impacts beyond climate mitigation. These co-benefits can include
biodiversity conservation, improved community livelihoods (e.g., job
creation, health improvements from clean cookstoves), enhanced water
quality, or soil health. Standards like Gold Standard explicitly require and

certify these SDG impacts.69 Verra also offers additional certifications like

the Climate, Community & Biodiversity (CCB) Standards and the
Sustainable Development Verified Impact Standard (SD VISta) to

recognize projects with strong co-benefits.2 Such co-benefits often

enhance the attractiveness and value of carbon credits.2

While all major standards (Gold Standard, Verra VCS, ACR, CAR) are built upon these
core quality principles, their specific approaches, methodologies, and areas of emphasis
can differ. For example, Gold Standard is particularly known for its strong focus on
sustainable development co-benefits and stakeholder inclusivity, while Nori has a
unique 10-year permanence horizon specifically for its soil carbon credits. Users of the
Al Footprint Calculator need to be educated that not all carbon credits are created
equal, and these criteria are what distinguish high-quality, impactful offsets from those of
lower quality or questionable integrity. The "Carbon Offset Guide" provides a valuable

framework for understanding these essential quality criteria.118

Table 5: Comparison of Major Carbon Credit Verification Standards
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2. Water Credits/Certificates: Verification Processes and Quality Indicators




The verification of water credits and certificates is a more nascent and varied field compared to
carbon credits. Different programs employ distinct methodologies and quality indicators.

e a. Key Verification Processes and Quality Indicators:
o BEF Water Restoration Certificates® (WRCs): These are primarily
focused on restoring volumetric flow to critically dewatered ecosystems in

the U.S..84 Each WRC typically represents 1,000 gallons of water

restored.5 Projects undergo review by the National Fish and Wildlife
Foundation (NFWF), which assesses them against a strict set of criteria

to ensure "optimum environmental benefit".5 Additionally, WRC projects
are certified by a third-party verifier to confirm that water is restored in

locations and at times that maximize benefits.83 Additionality is a
consideration, as the program aims to provide economic incentives for

landowners to change their water use practices for ecological gain.84

o Volumetric Water Benefit Accounting (VWBA): This is a methodology,
notably VWBA 2.0, used to quantify the volume of water beneficially
modified by water stewardship activities. SCS Global Services uses
VWBA 2.0 for its Water Positive™ Verification service, ensuring that the

impact is additional, measurable, and verifiable.97 Meta also reports using

VWBA for its water stewardship projects.125

o Act4Water Standard and Positive Water Credits (CAPs): Developed by
partners including Water Footprint Implementation, this standard is used to
certify water compensation projects, particularly in Spain initially but with

global aspirations.7 One Positive Water Credit (CAP) equals 1,000 m? of

water footprint saved.8 The methodology considers:

m Volumetric Benefit: Calculated based on water footprint savings
using Water Footprint Network (WFN) manual and ISO 14046

(LCA-based) approaches.87

m Water Stress Context: Incorporates the AWARE life cycle impact
characterization methodology, which applies a correction based on

the water stress index of the basin where the project occurs.87



m  Water Quality Improvement: Accounts for impacts on grey and
blue water footprints (WFN) or water degradation impacts (ISO

14046).%7

m Social and Environmental Co-benefits: A scoring method (based
on Guerrero-Hidalga et al. 2020) evaluates contributions to aspects
like biodiversity and human well-being, applying a multiplier (up to

15%) to the CAPs.87

m Projects undergo annual re-evaluation, and a guarantee fund is

established.87
o Ecological Uplift: This refers to quantifying benefits beyond simple water
volume, such as improvements in habitat quality, biodiversity, and overall
ecosystem health.126 Tools like the Nature-Based Solution Assessment
Tool (NaBSAT) aim to quantify uplift across water quality, water quantity,

air quality, biodiversity, and socio-economics.126

o Source Water Protection: This is an inherent goal of many watershed
restoration projects, such as those undertaken by The Nature
Conservancy's Water Funds, which focus on protecting and restoring
natural ecosystems (forests, wetlands) that regulate water supply and

.89
quality.
o Woodland Water Code (UK): This developing code aims to quantify

water quality improvements (e.g., pollutant load reduction using models
like Farmscoper), flood alleviation, and water shading benefits specifically

from woodland creation projects.128

o General Hallmarks of Credible Water Stewardship Projects: These
often include clear, scientifically-grounded methodologies for quantifying
benefits, robust monitoring and reporting, stakeholder engagement,
transparency in operations and funding, and often, third-party verification

or certification against a recognized standard or framework.129 The focus

is increasingly shifting from purely volumetric measures to context-based
benefits that account for local water scarcity and broader ecological and
social impacts.

The water credit landscape is less standardized globally than the carbon market. While
volumetric benefits (e.g., "gallons restored," "m?* saved") are a common starting point,



there is a growing recognition of the importance of location-specific impacts (such as
benefits in water-stressed regions) and wider ecological and social co-benefits. The

"litre for a litre" principle advocated by some ! is a simple concept, but the actual

environmental and social value of that restored or saved liter depends heavily on the
context of where and how the intervention occurs.

Table 6: Comparison of Water Credit Quality/Verification Approaches (lllustrative

Examples)

Approach/Standard Key Quality Verification Typical Project
Indicators/Metrics Process Focus
Overview
BEF Water Volumetric: 1,000 Reviewed by In-stream flow
Restoration gallons/WRC. Focus National Fish restoration,
Certificates® on "optimum and Wildlife natural system
(WRCs) environmental Foundation restoration
- (NFWF); (wetlands,
benefit. third-party meadows), water
verifier
use efficiency.
certification.
Act4Water Standard Volumetric: 1,000 ActdWater Aquifer
| Positive Water m3/CAP. Considers certification; replenishment,
Credits (CAPs) water stress annual water reuse,
(AWARE), water re-evaluation; projects
quality, guarantee improving water
social/environmental 7
fund. sustainability.
co-benefits.
SCS Global Volumetric Water Based on Water savings,
Services Water Benefit (VWB) Volumetric recycling/reuse,
Positive™ quantified; Water Benefit quality
Verification additionality, Accounting improvement,
(VWBA) 2.0; ecosystem
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e 97 o 97 .
verifiability. verification. infrastructure.
The Nature Improved water Science-based Watershed
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Water Funds (quality/quantity), evaluation; reforestation,
biodiversity local expert sustainable
enhancement, protocols; TNC agriculture,
community well-being. , 95 riparian habitat
91 oversight.
restoration.
Woodland Water Water quality Standardized Woodland
Code (UK - improvement calculators creation projects.
developing) (pollutant reduction), (e.g., using 128
flood alleviation, water Farmscoper);
shading from new aiming for BSI
standards
woodlands. framework
. 128
alignment.

3. Helping Users Identify High-Quality, Independently Verified, and Impactful Credits

The Al Footprint Calculator should serve primarily as an educational and curatorial tool, rather
than a direct endorser of specific credits as universally "best." To help users identify high-quality
options:

e Provide Clear Educational Content: Explain the core quality criteria for both
carbon credits (additionality, permanence, leakage prevention, robust
quantification, co-benefits, no double-counting) and water credits (volumetric
benefit, consideration of water stress, ecological uplift, source water protection,
additionality, co-benefits).

e Indicate Verification Standards: For each listed provider or project type, clearly
state which recognized verification standards (e.g., Gold Standard, VCS, ACR,
CAR for carbon; NFWF review, VWBA, Act4Water Standard for water) they
adhere to or are certified by.

e Link to Public Registries: \Where available, provide links to public registries
(e.g., Gold Standard Impact Registry, Verra Registry, ACR Registry, CAR



Reserve) where users can independently verify the issuance, ownership, and

retirement status of credits.69 This is crucial for ensuring credits are not

double-counted.
e Highlight Transparency: Favor providers who are transparent about their

project details, methodologies, monitoring reports, and governance structures.53

Access to Project Design Documents (PDDs) and verification reports is a key
indicator of transparency.

e Emphasize Co-benefits: Encourage users to look for projects that deliver
documented co-benefits, such as contributions to UN SDGs, biodiversity
conservation, or positive community impacts. Provide examples of how these are

certified or reported.2

e Explain Context for Water Credits: For water credits, it is vital to explain the
importance of local context. Water restoration or conservation in a water-scarce
region generally provides a more significant benefit than in a water-abundant
area.

e Offer a Due Diligence Checklist: Synthesize key quality criteria into a simple
checklist that users can refer to when evaluating potential offset purchases (see
section 111.D.1).

By equipping users with this knowledge and these tools, the calculator empowers them
to make their own informed assessments of credit quality and impact, aligning their
choices with their specific values and offsetting goals.

C. Pricing Information and "Best Price" Considerations

Understanding the cost of environmental credits is a key factor for users considering
offsetting. However, pricing is complex and dynamic.

1. Typical Current Price Ranges

Providing precise, real-time market prices for all credit types within the calculator is likely
unfeasible due to market volatility and opacity. Instead, the calculator should offer indicative
price ranges and explain the factors that cause variation. Note: The following price ranges are
based on available information from early-mid 2024/2025 and are subject to change.

e Carbon Credits (per tonne CO2e):

o General Voluntary Carbon Market (VCM): The average price for

voluntary carbon credits was reported around $6.97/tCO2e in 2023.3
However, this average is heavily skewed by a large volume of older,



lower-quality credits. High-quality credits often traded significantly higher,

potentially in the $30-$50/tCO2e range in 2023.3

Forestry Projects (e.g., REDD+): Prices have often been below
$10/tonne. However, analyses suggest that prices in the range of
$30-$50/tonne are necessary to incentivize widespread, large-scale action
. . 133

in forest conservation.

Renewable Energy Projects: These credits are generally among the

more affordable, with prices typically ranging from $5 to $4O/tonne.134

Direct Air Capture (DAC) Projects: DAC is a newer, more
technologically intensive form of carbon removal, and credits are
correspondingly more expensive. Historically, costs have been cited as
high as $600-$1000/tonne. The industry is aiming for a target of
$100/tonne. Some startups and market analysts suggest that
$100-$200/tonne is the tipping point for significant voluntary market

purchasing.135 Some advance purchase agreements have reportedly

been made at or near the $100/tonne level for future delivery.135
Market Trends: There are indications that the market for high-quality
credits is tightening, with retirements (actual use of credits) outpacing new

issuances in early 2025.79 This could lead to price increases for quality

credits. Buyer expectations for 2030 are in the $25-$30/tonne range 3,
while some market scenarios project prices from $13/tonne (low-quality

market) to $42/tonne (high-quality removal scenario) by 2030.3 The

overall global carbon credit market is projected for significant growth in

137
value.

o Water Credits/Certificates:

o

o

BEF Water Restoration Certificates® (WRCs): These have a relatively
stable, provider-set price, commonly cited at $4.00 per 1,000 gallons

restored. 5

Act4dWater Positive Water Credits (CAPs): The price for CAPs
(representing 1,000 m?® of water footprint saved) is determined based on
the specific project's investment needs (CAPEX) and ongoing operational

and maintenance costs (OPEX), discounted over the project's Iifespan.87



This results in a project-specific price rather than a standardized market
price.

General Water Supply Costs (for context, not credits): Municipal water
rates for consumption vary dramatically by region and usage tiers. For
example, rates per 1,000 gallons can range from approximately $1.70 in

parts of Utah 138 to around $4.89 in Chicago 139, with additional base

fees and surcharges often applying.140 While not direct comparators for

restoration credit prices, these figures illustrate the underlying economic
value and cost of water, which can indirectly influence the costs
associated with restoration projects. Meta's Volumetric Water Benefit
report details project activities and benefits but does not provide per-unit

credit prices from their funded projects.125

The significant variability in carbon credit prices and the less standardized, often
project-cost-driven pricing for water credits mean that presenting dynamic "market
prices" in the calculator would be misleading and difficult to maintain. The focus should
be on providing indicative ranges where possible and thoroughly explaining the factors
that influence these prices.

2. Key Factors That Influence Credit Pricing

Educating users about the drivers of credit prices is more valuable than attempting to provide a
single "best price."

e Carbon Credit Pricing Factors:

o Project Type/Methodology: Technologically intensive projects like DAC

are generally more expensive than many nature-based solutions or some

renewable energy projects.3 The complexity and cost of implementing the

underlying carbon reduction or removal activity heavily influence price.2

For example, avoided "unplanned" deforestation projects (addressing
diffuse threats like smallholder agriculture) have historically earned higher
prices than avoided "planned" deforestation (addressing large-scale

industrial conversion).143

Quality and Verification Standard: Credits certified under highly rigorous
standards (e.g., Gold Standard, Verra VCS, ACR, CAR) and perceived as



high quality (strong additionality, permanence, leakage prevention, and

robust MRV) typically command premium prices.

o Co-benefits (SDG Alignment): Projects that deliver independently
verified co-benefits—such as biodiversity improvements, community
health benefits, or job creation (often aligned with UN SDGs and certified
via labels like Verra's CCB or SD VISta, or integral to Gold Standard
projects)—can achieve significant price premiums, sometimes 78% higher

than projects without such certifications.2

o Vintage (Age of the Credit): Newer credits, representing more recent
emission reductions, often trade at higher prices. This is partly due to
alignment with current scientific understanding and corporate reporting

preferences.2 However, some argue that older credits from high-quality

projects still represent valid and valuable climate action.143

o Geographical Location/Country of Origin: Factors such as the host
country's regulatory environment, economic conditions, political stability,
local project implementation costs, and perceived risk can all impact

price.2 For example, an abundance of credits from wind projects in India

has historically led to lower prices for those specific credits.143

o Volume of Purchase: Like many commodities, carbon credits often
exhibit volume-based price sensitivity. Buyers making large bulk
purchases may secure discounts, while smaller purchases, especially for

high-demand or niche projects, might come at a premium.2

o Market Demand and Supply Dynamics: The overall balance of credit
supply and demand significantly influences prices. Current trends suggest
a tightening market for high-quality credits, which could exert upward
pressure on prices.

o Broker Fees and Intermediaries: The involvement of brokers or other
intermediaries in the transaction chain can add to the final cost paid by the

end buyer.66
e Water Credit/Certificate Pricing Factors:

o Project Type and Restoration Activity: The cost of implementing
different water restoration interventions (e.g., modernizing irrigation



infrastructure, restoring wetlands, securing in-stream flow agreements,

constructing water treatment facilities) varies considerably.85

Geographical Location and Water Stress: The cost and perceived value
of water restoration are often higher in regions experiencing significant
water scarcity or stress. Methodologies like AWARE, used by Act4Water,

explicitly account for water stress in valuing benefits.87 General water

system operational and capital costs also vary significantly by region.144

Scale of Project: Similar to carbon projects, smaller water restoration
projects might have higher per-unit costs due to fixed overheads and

, 143
economies of scale.

Verification and Certification Costs: The costs associated with robust
third-party verification or certification under a specific standard (e.g.,
Act4dWater Standard, VWBA verification) are factored into the project's

overall expenses and thus influence credit prices..87

Quantification Methodology: The complexity of the methodology used to
measure and quantify the water benefit (e.g., simple volumetric accounting
versus detailed ecological uplift modeling or water quality impact
assessment) can affect project costs.

Co-benefits: Projects delivering additional social or environmental
benefits (e.g., habitat creation, improved community access to clean
water, flood mitigation) may be valued more highly, and these can be

explicitly factored into credit calculations by some standards.87

Contract Length and Permanence of Benefit: The duration for which
the water benefit is secured or maintained, and the perceived permanence
of that benefit, can influence value.

Administrative and Intermediary Costs: Fees charged by platforms,
programs, or intermediaries involved in developing or marketing the water
credits.

Table 7: Factors Influencing Carbon Credit Pricing

Factor

Description of Influence Typical Impact on Price




Project
Type/Methodology

Complexity, cost of
implementation, type of climate
impact (avoidance vs. removal).
Tech-based removal (e.g., DAC)

is often most expensive.

Higher for removal &
complex tech; Lower for
some avoidance (e.g.,
large-scale renewables).

Verification
Standard & Quality

Rigor of the standard (e.g., Gold
Standard, Verra VCS), perceived
quality (additionality, permanence,

etc.).

Higher for credits from
recognized, stringent
standards and projects
with strong integrity.

Co-benefits (SDG
Alignment)

Additional, verified social and
environmental benefits beyond
carbon reduction (e.g.,
biodiversity, community

development).

Significantly Higher for
credits with certified
co-benefits.

Vintage (Age of
Credit)

Year in which the emission

reduction/removal occurred.

Generally Higher for
newer vintages, though
quality of older vintages is
also key.

Geographical
Location

Host country's regulatory
environment, political stability,
project implementation costs,

local risks.

Variable; can be higher in
stable regions with strong
governance or lower
where project costs are
less/risk is higher.

Volume of Purchase

Quantity of credits purchased in a

single transaction.

Lower per-unit price for
large bulk purchases
(discounts).




Market Overall balance between Higher if demand for

Demand/Supply available credits and buyer quality credits outstrips
supply; Lower if
demand. oversupply.

A similar table for water credits would emphasize factors like water stress in the project
region, the type of water benefit (volumetric, quality, ecological), and the specific
quantification and verification methodology used, as these are key differentiators in the
more nascent water credit market.

3. Feasibility of "Best Price” Comparisons

e a. Dynamic "Best Price” Comparisons: Providing dynamic, real-time "best
price" comparisons for carbon or water credits within the calculator is likely not
feasible for an initial version and potentially misleading. The voluntary
carbon market, in particular, suffers from limited price transparency, with many

transaction details remaining private.2 Prices are highly volatile and depend on

numerous project-specific factors that a general calculator cannot dynamically
track across all providers. Maintaining such a feature would require significant
ongoing data aggregation efforts and access to data feeds that are often not
publicly available.

e b. Alternative: Education and Resource Listing: The more robust and
recommended approach is for the calculator to list reputable sources and
educate users on how to evaluate pricing and value for themselves. This
involves:

o Providing curated lists of credible credit providers and marketplaces (as
detailed in section Ill.A).

o Offering comprehensive educational content on credit quality criteria
(section I11.B).

o Clearly explaining the various factors that influence credit pricing (section
[11.C.2). This strategy empowers users to conduct their own due diligence
and make informed decisions based on their specific needs and priorities,
rather than relying on the calculator for financial advice in a complex and
fluctuating market. The primary goal should be user empowerment
through education.

4. Public Resources for Price/Reputation Tracking



While a single, comprehensive public platform for real-time price and reputation comparison
across all voluntary offset providers does not currently exist, users can be directed to several
types of resources for market insights:

e Carbon Price Indices and Market Data:

o S&P Global Carbon Credit Indices: These measure the performance of
carbon credits traded on global Compliance Carbon Markets, primarily
using futures contracts. While not directly reflective of voluntary market
spot prices for specific projects, they can indicate broader market

trends.146

o Ecosystem Marketplace: This organization publishes periodic reports
(e.g., "State of the Voluntary Carbon Markets") that include data on
average prices, transaction volumes, and trends across different project
types and regions. This data is often aggregated and historical rather than

real-time.3

o Carboncredits.com: This platform provides information on various
carbon credit futures contracts (e.g., EUAs, GEOs, N-GEOs, C-GEOs)
and spot prices for some regional compliance markets (e.g., China, New
Zealand, UK, South Korea, Australia). It does not offer a direct comparison

tool for individual voluntary projects.148

e Water Price Information (Limited for Credits):
o Holidu Water Price Index: This index compares consumer prices for tap

and bottled water in various cities, not water restoration credits.149 Itis

not directly relevant for offset pricing but provides context on water
valuation.
e Provider Reputation and Quality Assessment Resources:
o Third-Party Rating Agencies: Some carbon credit platforms, like
CNaught, explicitly state their use of insights from independent rating

agencies such as Calyx Global, Sylvera, BeZero, and Renoster.53 While

full access to these ratings is often commercial, their existence signifies a
move towards more standardized quality assessment in the VCM.

o The Carbon Offset Guide: Produced by the Stockholm Environment
Institute (SEI) and the Greenhouse Gas Management Institute (GHGMI),
this guide offers comprehensive information on understanding carbon
credit quality and conducting due diligence, but it is an educational

: . 118
resource, not a live rating platform.



The calculator can list these types of resources in a "Further Reading" or "Market
Insights" section, managing user expectations about the availability of centralized,
real-time comparison tools.

D. Transparency and Due Diligence for Credit Providers

Ensuring the legitimacy and impact of purchased offsets requires users to perform due
diligence. The calculator should guide users on what information to look for from credit
providers.

1. Information Users Should Seek for Transparency and Legitimacy

A transparent and legitimate credit provider should readily make the following information
available for any project they offer:

e Detailed Project Documentation:

o Project Design Document (PDD) or equivalent: This document should
comprehensively describe the project's objectives, activities, location,
baseline scenario, methodology for quantifying emission
reductions/removals or water benefits, monitoring plan, and stakeholder

80
engagement processes.
o Methodology Used: Clear identification and explanation of the specific
carbon or water accounting methodology applied, referencing established

protocols from recognized standards bodies.80

o Baseline Calculations: Transparent presentation of how the baseline
scenario (what would have happened without the project) was determined

and quantified.80
e Third-Party Verification Reports:
o Validation Report: An independent report from an accredited
Validation/Verification Body (VVB) confirming that the project design meets
the requirements of the chosen standard and that the baseline and

o . o .54
monitoring plan are appropriate before project implementation.

o Verification Report(s): Subsequent independent reports from an
accredited VVB confirming that the project has been implemented as
planned and has achieved the claimed emission reductions/removals or
water benefits according to the monitoring plan and methodology, typically

conducted periodically throughout the project's crediting period.54
e Public Registry Information:



o Proof of project registration and credit issuance on a reputable, publicly
accessible registry (e.g., Gold Standard Impact Registry, Verra Registry,
ACR Registry, CAR Reserve for carbon; specific registries for water

credits if applicable, such as the one for BEF WRCs 84).

Unique serial numbers for all issued credits.

Clear tracking of credit retirement: Evidence that once a credit is
purchased and used for offsetting, it is permanently retired from the
registry to prevent it from being sold or claimed again (essential for

avoiding double counting).61

e Additionality, Permanence, and Leakage Information (especially for
Carbon):
o Additionality Proof: Clear evidence and justification demonstrating that
the project meets the additionality criteria of the applied standard (e.g., itis

S " . , 80
not "business as usual" and relies on carbon/water finance).

o Permanence Measures: For sequestration projects (e.g., forestry, soil
carbon, DAC, GCS), a description of the measures taken to ensure the
long-term durability of the carbon storage and to mitigate risks of reversal
(e.g., buffer pool contributions, long-term monitoring commitments,

. 1
insurance).

o Leakage Assessment: Explanation of how potential leakage (unintended
emission increases outside the project boundary) was assessed and

mitigated or accounted for.109

e Co-benefit Reporting:

o Documentation of any claimed social, environmental, or economic
co-benefits (e.g., biodiversity enhancement, community development,
improved health outcomes, alignment with UN SDGs). If these co-benefits
are certified under a separate standard (like Verra's CCB or SD VISta, or
as part of Gold Standard certification), verification reports for these should

also be available.2
e Project and Provider Details:

o Precise project location, often with maps or geographic coordinates.132

o Project start date, duration of crediting period, and key project participants
(developer, implementer).



o Information about the project developer and the credit provider/seller,
including their experience, track record, and any relevant certifications or
afﬁliations.131

e Stakeholder Engagement: Evidence of consultation with local communities and
other relevant stakeholders during project design and implementation, and how
their feedback was addressed. Information on benefit-sharing mechanisms, if

, 76
applicable.

e Pricing Transparency: While not always fully disclosed, any available

information on how the credit price is determined and what portion of the revenue

reaches the project itself can be an indicator of transparency.1

For water credits, similar principles of transparency apply. Users should look for:

e Clear quantification of the water benefit (e.g., volumetric restored/saved, water
quality improvement, ecological uplift) and the specific methodology used (e.g.,
VWBA, Act4Water Standard, WFN methods).87

e \erification reports or certifications from recognized bodies or processes (e.g.,
NFWF review for BEF WRCs, SCS verification for VWBA, Act4Water
cer’[ification).5

e Detailed project information including location, activities undertaken, expected

outcomes, and the duration of benefits.153

e Evidence of additionality (i.e., the water benefit would not have occurred without
the project) and considerations for the long-term sustainability of the achieved
benefits.

Providers who readily and clearly share this type of information demonstrate a
commitment to transparency and are generally more credible. The GIJN guide for

investigating carbon offsets 131, the SavePlanetEarth checklist 132, 3Degrees' due

diligence example 80, and Sustainable Travel International's questions for providers 122

all reinforce the importance of accessible and verifiable documentation. The calculator
should synthesize these points into a user-friendly due diligence checklist.

Table 8: Due Diligence Checklist for Carbon/Water Credit Purchase



Due Diligence Item

What to Look For

Why It Matters for
Quality/Legitimacy

1. Third-Party
Verification

Validation & Verification reports
from an accredited, independent
body under a recognized
standard (e.g., GS, VCS, ACR,
CAR for carbon; NFWF, VWBA,

54
Act4Water for water).

Ensures project claims are
independently checked
against rigorous criteria,
reducing risk of fraudulent or
ineffective credits.

2. Public Registry
Listing

Project listed on a public registry
(e.g., Verra Registry, Gold
Standard Impact Registry);
unique serial numbers for
credits; transparent tracking of

credit retirement.

Prevents double
counting/selling of the same
credit; ensures transparency
of credit lifecycle.

3. Detailed Project
Documentation

Accessible Project Design
Document (PDD) or equivalent,
clearly outlining methodology,
baseline, monitoring plan,

activities.

Provides comprehensive
insight into how the project
operates and how benefits
are generated and measured.

4. Clear
Additionality Proof

Evidence that the project's
climate/water benefits would not
have occurred without
carbon/water finance (beyond
legal requirements & common

practice).

Confirms that the purchase is
funding genuinely new
environmental benefits, not
something that would have
happened anyway.




5. Robust
Permanence
Measures (for
sequestration)

For carbon: clear plan for
long-term storage, buffer pool
contributions, risk mitigation for
reversals (e.g., fire, logging). For
water: sustainability of restored

flows/ecosystems.

Ensures that sequestered
carbon stays out of the
atmosphere or water benefits
are sustained over the long
term.

6. Leakage Evidence that the project has Ensures the project achieves
Assessment & assessed and minimized the risk | a net positive environmental
Mitigation of simply displacing emissions impact, not just shifting

or negative water impacts problems.

09

elsewhere.
7. Verified Documentation of additional Demonstrates broader
Co-benefits social and environmental positive impact beyond the

benefits (e.g., SDG impacts,
biodiversity, community

livelihoods), ideally certified.

core carbon/water benefit,
often indicating higher quality
projects.

8. Host Country

Evidence of local stakeholder

Ensures projects are socially

Approval / consultation, community responsible, respect local
Stakeholder involvement, and, where rights, and align with national
Engagement applicable, host country priorities.

government approval or

no-objection.
9. Provider Clear information about the Builds trust and indicates

Transparency &
Track Record

project developer and credit
seller, their experience, and
transparent communication.

122

reliability of the entities
involved.




10. Clarity on Clear process for ensuring Essential to guarantee the

Credit Retirement credits are retired on behalf of environmental claim
the buyer and cannot be associated with the offset.
re-used.

E. Addressing Footprint Uncertainty in Offsetting (User Strategy)

All environmental footprint calculations, including those for Al usage, involve inherent
uncertainties due to data limitations, model assumptions, and variability in emission
factors. Transparently communicating this uncertainty and empowering users to address
it in their offsetting strategy is crucial.

1. Transparent Communication of Footprint Estimate Uncertainty

Honesty about the limitations of the footprint estimates builds user trust and manages

expectations.

e Acknowledge Uncertainty Explicitly: The calculator should clearly state,
perhaps in a prominent disclaimer or alongside the results, that all footprint
figures are estimates and are subject to a degree of uncertainty. No

measurement or model is perfect.154

e Use Qualitative Descriptors: Consistently use language that reflects estimation,
such as "estimated footprint," "approximately," or "potential range."
e Visual Cues for Uncertainty (if feasible and not overly complex):

o

o

Range Display: If a quantifiable uncertainty range can be reasonably
determined (e.g., based on variability in emission factors for Al models),
display results as a primary estimate with a potential range (e.g., "Your
estimated monthly carbon footprint is 50 kgCO2e, potentially ranging from
40 to 60 kgCO2e").

Error Bars: On charts displaying footprint values, error bars can visually
represent the uncertainty associated with each data point or bar, though

this may be too technical for some lay users.155

Gradient Plots/Shaded Areas: For line graphs showing trends over time,

a shaded area around the line can depict the uncertainty band.155

Accuracy Score: Some sophisticated tools employ an "Accuracy Score"
that combines qualitative (e.g., data source reliability, completeness) and
quantitative (e.g., model uncertainty, sample size) factors to provide an

overall measure of confidence in the calculation.156 While potentially



complex to implement, this concept highlights the multifaceted nature of
uncertainty.

e Simplified Explanations of Uncertainty Sources: Provide brief, accessible
explanations for why there is uncertainty. For example: "Estimates for Al energy
use can vary depending on the specific model, hardware, and operational
efficiency." Or, "Data on the water footprint of Al data centers is still an emerging

field of research." Avoid overly technical jargon that could confuse users.155

e Link to Methodology and Assumptions: Include a clearly accessible page or
section that details the calculator's underlying methodology, data sources, key
assumptions, and emission/consumption factors used. The EPA's household
carbon footprint calculator provides a good example by linking to an

"Assumptions and References" page.34 A heuristic framework for evaluating and

communicating uncertainty in data products, as discussed in some research,
emphasizes the importance of a common vocabulary and generalized

workflow. 154

Transparently communicating that footprint calculations are estimates and subject to
variability is crucial, as reasoning with uncertainty can be challenging for both novices

and experts.155 It is better to be upfront about these limitations to build trust and allow
users to make more informed decisions.

2. Empowering Users to Purchase an Additional Margin of Credits

Given the inherent uncertainties in footprint estimation and potential variations in the actual
impact of offset projects, some users may wish to purchase an additional margin of credits
beyond their direct estimate. The calculator should empower this choice without prescribing a
fixed multiplier.

e Provide an Educational Snippet: Include a brief explanation stating that due to
the estimated nature of footprint calculations and the complexities of ensuring
every offset project delivers exactly its claimed benefit over time, some
individuals and organizations choose to offset more than their calculated
footprint. This "buffer" or "safety margin" aims to increase their confidence in
achieving full compensation for their environmental impact.

e Offer a User-Selectable Buffer/Margin Option:

o After displaying the estimated number of carbon or water credits needed
to offset the calculated footprint, provide a clear and optional feature for
the user to add an additional margin.

o Implementation Options:



m Percentage Input: A simple input field labeled "Add X% safety
margin" where the user can enter a percentage (e.g., 10%, 20%,
50%).

m Predefined Options: Offer a set of common buffer levels as
selectable choices, for example, using radio buttons or chip-style

cards 158: "Offset 100% of estimate (no buffer)," "Offset 110% of

estimate (+10% buffer)," "Offset 125% of estimate (+25% buffer)."
The key is to always include a "none" or "100%" option as a

default.158

m Slider Control: A slider could allow users to visually select a buffer
percentage within a defined range (e.g., 0% to 50%).

e Maintain Neutral Language (Avoid Prescription): The language used for this
feature should be suggestive and empowering, not prescriptive. For example:
"Consider adding a safety margin to account for uncertainties" or "Adjust your
offset total if desired." Avoid phrases like "You should purchase X% extra
credits." The concept of schedule buffers in agile project management, where
uncertainty is acknowledged and planned for, offers a parallel, though the

implementation here is about user choice rather than a fixed project buffer.159

e Contextual Information: Briefly explain that the decision to add a buffer is a
personal one, based on their individual comfort level with the estimation's
inherent uncertainty and their desired level of assurance in achieving their
offsetting goals.

This approach respects user autonomy and allows individuals to align their offsetting
actions with their personal risk tolerance and environmental commitment. It avoids the
calculator being perceived as "upselling" or making arbitrary recommendations, which is
crucial for maintaining trust, especially when dealing with estimations that have an
accuracy tolerance (e.g., +/- 25% or +/- 50% as sometimes seen in project estimations

160
).

IV. Integration into the Calculator Web App

The successful integration of aggregated footprint totals and actionable offsetting
guidance into the Al Footprint Calculator web application hinges on thoughtful UlI/UX
design. The interface must be clear, intuitive, and empowering, enabling users to easily
understand their impact and explore mitigation options without feeling overwhelmed.

A. Design Considerations for Ul/UX



The design should seamlessly guide the user from inputting their Al usage to
understanding their aggregated footprint, and then to learning about and potentially
acting on offsetting opportunities.

1. Presenting Aggregated Footprint Totals Clearly

The primary output of the calculator—the aggregated environmental footprint—must be
presented in a manner that is immediately understandable and impactful.

e Dashboard Approach: A dashboard layout is highly effective for summarizing

key metrics from the footprint calculation.31 This central view should prominently
display the totals for energy (kWh), water (Liters or m?), and carbon footprint
(kgCO2e or tCO2e) for the user-selected period (daily, weekly, monthly, yearly).
e Visual Prominence of Totals: Key numerical totals should be highly visible,
perhaps using "Card" Ul elements for each metric 22 or large, clear numerical
displays.
o Effective Charting:

o Trends: Bar charts or line charts can effectively illustrate how the user's
footprint changes over different time periods (e.g., daily variations within a
week, or monthly totals over a year).33

o Breakdowns: Pie or donut charts are useful for showing the proportional
contribution of different Al tasks (e.g., LLM use vs. image generation) or
usage types (recurring activities vs. one-off projects) to the overall footprint

. .33
for a given period.
e Meaningful Equivalencies: Positioned near the numerical totals, relatable
equivalencies (as detailed in Section I1.C.2) will help users contextualize the
abstract figures.34 For instance, displaying "Your monthly Al carbon footprint is X

kgCO2e, equivalent to driving Y miles in an average car."
e Inspiration from Existing Calculators: The EPA's household carbon footprint
calculator, which summarizes emissions from different sources and provides an

overall total alongside reduction impacts 34, offers a good structural example.

2. Seamlessly Linking Totals to Actionable Information About Credit Purchasing

The calculator should create a natural and intuitive pathway from understanding one's footprint
to exploring offsetting solutions.



e Direct Display of Offset Needs: Immediately alongside or below the aggregated
carbon and water footprint totals, the calculator should display the "Equivalent

Credits Needed" to offset that impact.34 This makes the connection explicit (e.g.,

"X tonnes CO2e =Y carbon credits needed"; "Z Liters water = W water credits
needed").

e Clear Calls-to-Action (CTAs): Prominent buttons such as "Learn About
Offsetting Your Footprint" or "Explore Carbon & Water Credit Options" should be
strategically placed. These CTAs will navigate users to dedicated sections within
the app that provide educational content on credit quality, lists of providers, and
due diligence guidance.

e Logical Flow: The design should ensure that users perceive offsetting not as an
afterthought, but as an integrated next step after quantifying their impact. The
Climate Impact Partners' calculator, which allows users to add calculated totals to

an offsetting "basket," exemplifies this direct Iinkage.35

3. Displaying Curated Lists of Credit Sources, Pricing Information, and Quality Guidance

Presenting information about credit providers and the complexities of offset markets requires
careful design to be informative without being overwhelming or biased.

e Presentation of Provider Lists:
o Structured Format: Use clear, consistently formatted tables or "Card"

layouts to list carbon and water credit providers.20 Each entry should

present the same categories of factual information (e.g., name, website,
primary focus, verification standards supported, typical project types
offered — based on Tables 3 and 4).

o Filtering and Sorting: If the lists become extensive, provide options for
users to filter providers (e.g., by project type, standard, region) and sort
them (e.g., alphabetically) to find options relevant to their preferences.

o Maintaining Neutrality: Avoid subjective language or design choices that
could imply endorsement of one provider over another, unless a
transparent and objective ranking methodology is developed and clearly

communicated (which is complex and likely beyond initial scope).122 By

default, lists could be randomized or sorted alphabetically. A clear
disclaimer should state that inclusion is based on adherence to recognized
standards and transparency, not an endorsement for price or other
subjective factors. Best practice suggests using third-party certifications as

a primary filter for quality.122



o Progressive Disclosure: To avoid overwhelming users, initially display
high-level information for each provider, with an option (e.g., an "expand"
button or link) to view more details such as specific project examples or

links to their verification documentation.20 This aligns with the principle of

not putting everything on a single sc:reen.162

e Educational Snippets and Guidance:
o Integrate concise educational content regarding credit quality
(additionality, permanence, etc.), pricing factors, and due diligence steps.
This information can be presented through tooltips associated with specific

terms 23, inline help boxes within relevant sections 21, or short, clearly

demarcated informational sections.
o Use visuals, icons, and clear headings to break up text and improve

readability and engagement.17

o Organize information logically. For example, a dedicated "Learn About
Offsets" section could have sub-sections like "What Makes a Quality
Carbon Credit?", "Understanding Water Credit Types," "Factors Affecting
Prices," and "Your Due Diligence Checklist."
e Avoiding User Overwhelm:
o Simplicity: Use plain language and avoid excessive jargon. If technical

: : . 2
terms are necessary, provide clear, simple explanations.
o Chunking: Break down complex information into smaller, more digestible

paragraphs or bullet points.17

o Visual Hierarchy and Whitespace: Employ a clear visual hierarchy to
guide the user's attention to the most important information. Effective use
of whitespace can significantly improve readability and reduce cognitive

Ioad.17

o Prioritization: Focus on providing the information the user needs to take
the next informed step, rather than attempting to present every possible
detail upfront.

e Links for Deeper Due Diligence: For each listed provider, include direct links to
their official website, and if possible, to their project registries or pages detailing
their verification and quality assurance processes. This empowers users to
conduct their own thorough investigation.

The Ul must strike a careful balance between providing comprehensive, credible
information and ensuring a user-friendly experience. For presenting lists of offset



providers, a structured, filterable format that clearly states the criteria for inclusion is
essential for maintaining an unbiased stance and building user trust. Educational
content should be layered, allowing users to access details as needed, rather than
being confronted with all information simultaneously. This approach ensures that the
guidance is actionable and supports informed decision-making.

V. Conclusion and Key Recommendations

The development of an Al Footprint Calculator that offers aggregated totals and
actionable offsetting guidance presents a valuable opportunity to raise awareness and
empower users to address the environmental impact of their Al usage. This report has
outlined methodologies for user input, footprint aggregation, data presentation, and the
evaluation of carbon and water credit markets.

A. Summary of Proposed Methodologies and Key Resources
The proposed approach for the calculator emphasizes:

e Flexible User Input: Mechanisms that cater to diverse Al usage patterns,
including recurring tasks and one-off projects, through intuitive forms, user
profiles, saved task lists, and "typical usage" selectors.

e Transparent Aggregation Logic: Clear calculation methodologies for summing
energy, water, and carbon footprints over various timeframes, distinguishing
between ongoing and project-based impacts.

e Impactful Data Presentation: Dashboards that clearly display aggregated
totals, supplemented by illustrative charts and relatable real-world equivalencies
to enhance user comprehension.

e Educated Offsetting Guidance: Curation of reputable carbon and water credit
providers based on adherence to recognized verification standards and
transparency. Emphasis is placed on educating users about credit quality criteria
(additionality, permanence, leakage, co-benefits for carbon; volumetric benefit,
water stress context, ecological uplift for water), pricing factors, and the
importance of due diligence.

e Addressing Uncertainty: Transparent communication of the inherent
uncertainties in footprint estimation, coupled with user-empowering options to
apply a self-selected buffer when purchasing offsets.

Key resources underpinning these recommendations include established UlI/UX design
principles, information from leading carbon offset standards (Gold Standard, Verra VCS,
ACR, CAR), emerging frameworks for water restoration credits (BEF WRCs, VWBA,
Act4Water), market analyses on credit pricing, and guides on performing due diligence.

B. Actionable Next Steps for Calculator Development



To move forward with the development of the Al Footprint Calculator, the following
actionable steps are recommended:

1.

Prioritize User Input Mechanisms: Begin by designing and prototyping the user
input flows for defining Al tasks, frequency, and volume. Focus on flexibility and
ease of use, incorporating patterns like multi-step forms for adding recurring
tasks and options for saving common configurations.

Develop a Clear Dashboard Design: Concurrently, design the primary
dashboard for presenting aggregated footprint totals. Iterate on visualizations and
equivalencies to ensure they are clear, impactful, and easily understood by the
target audience.

Curate Initial Provider Lists: Start the process of identifying and vetting an
initial list of carbon and water credit providers. Establish strict criteria for inclusion
based on adherence to recognized verification standards, transparency of project
information, and public availability of registry data.

Create Concise Educational Content: Develop clear, concise, and accessible
educational snippets and sections explaining fundamental concepts such as the
components of an Al footprint, the principles of high-quality carbon and water
credits, factors influencing pricing, and how to perform due diligence.

Address Uncertainty Presentation: Design and test Ul elements for
transparently communicating the estimated nature of the footprint calculations
and for allowing users to optionally select an additional offsetting margin.
Iterative Testing and Refinement: Throughout the development process,
conduct usability testing with representative users to gather feedback on all
aspects of the UI/UX, from data input to the presentation of results and offsetting
information. Use this feedback to iteratively refine the design and functionality.
Stay Abreast of Market Evolution: The carbon and particularly the water credit
markets are dynamic. Establish a process for periodically reviewing and updating
information on providers, standards, and pricing trends to maintain the
calculator's relevance and credibility.

By focusing on user-centric design, robust methodologies, and transparent information,
the Al Footprint Calculator can become a powerful tool for individuals and organizations
seeking to understand and mitigate their environmental impact in an increasingly
Al-driven world.
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