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INTRODUCTION
For too long, we have focused only on decreasing our negative impacts, our “footprints.” It is a great 
place to start, but a tragic place to stop, partly because we can never reach the goal of zero footprint.

The concept of Handprinting broadens the framework of sustainability.  It allows us to be inspired 
by our potential to do good, in addition to our desire to do less harm. Handprints and Footprints 
are built on the same metrics from Life Cycle Analysis, which allows us to quantify the beneficial 
impacts of actions we take to change and improve “business as usual.”

The purpose of this guide is to explain the thinking behind Handprinting and how it is specifically 
being applied within the Living Product Challenge. It also serves to inspire companies to think 
about how they can approach their Footprint, reduce it, and look beyond to create products that 
give more than they take – creating Handprints bigger than their Footprints.

THE LIVING PRODUCT CHALLENGE

In 2015, the International Living Future Institute (ILFI) launched the Living Product Challenge 
(LPC) as an attempt to dramatically raise the bar from a paradigm where simply doing less harm 
is laudable to one in which we seek to be restorative, giving more than we take. Handprints allow 
us to measure and maximize this restorative action. LPC defines the most advanced measure of 
sustainability today for the creation of all products and acts to rapidly diminish the gap between 
current limitations and the positive endgame solutions we seek. It aims to transform how we think 
about every single act of product design and production as an opportunity to positively impact 
the greater community of life and the cultural fabric of our human communities.

LPC is a philosophy first, an advocacy tool second and a certification program third. It is intended 
as a beacon to guide us to restorative manufacturing of all the thousands of things we surround 
ourselves with on a daily basis, giving direction and support to those who make the goods 
we use. Within the larger Living Future Challenge framework that also covers the creation of 
Living Buildings and Communities, LPC focuses on humanity’s most ubiquitous creations—its 
manufactured goods. 

Because the LPC Standard is continuously informed by the work that teams are doing in 
developing Living Products and applying the Standard, this Handprinting Guide comprises part of 
a suite of resources that clarify and consolidate the rules at a set point in time to provide a unified 
reference for the LPC Standard. 

HOW TO USE THIS GUIDE

This Guide describes the principles and methodology of Handprinting, and how to generate and 
calculate Handprints in order to address each of the Handprint-related Imperatives within LPC. 
This Guide also includes descriptions of how to use each of the Handprint-related tools offered by 
ILFI: the Handprint Calculator and the Footprint Calculator. It should be used in conjunction with 
the LPC Standard.

Each Imperative section includes an intent statement, a list of requirements, and clarifications, 
when applicable. The Guide also includes two case studies to illustrate different ways that 
product manufacturers can create and estimate Handprints, and how to compare these 
Handprints with the product Footprints in order to assess whether and when the product 
becomes Net Positive.
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STRATEGIC GUIDANCE

For LPC teams seeking further guidance, ILFI offers several avenues for additional support. In 
addition to the specific services noted below, ILFI will fashion customized opportunities to match 
a company’s needs during product development. Companies may inquire about or schedule LPC 
strategic guidance by emailing lpc.support@living-future.org.

IN-HOUSE WORKSHOPS
ILFI offers customized training as a service for organizations to ensure that everyone has a shared 
fundamental understanding of LPC. Whether there is a specific area of interest or a desire for a 
private presentation of an established curriculum, ILFI can deliver customized educational sessions. 
The most commonly requested workshop is a one-day, in-depth introduction to the Living 
Product Challenge that addresses each Imperative, the certification pathways and how to use the 
supporting tools for Footprinting and Handprinting. This service can be delivered in person or 
online. 

CHARRETTE FACILITATION 
To steer manufacturers toward innovative yet feasible solutions for their products to meet LPC, 
ILFI offers an optional service to lead the kick-off meeting, or “charrette,” and to help define 
fundamental, strategic goals to guide the company through transformation of a product to 
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achieve Living Product Certification. ILFI can review products at critical points during the product 
development cycle, such as during beta testing, manufacture retooling, supply chain innovation, or 
wherever there is an opportunity to rethink the direction of a product and how it is made. A charrette 
should take place soon after registration has been completed, when the potential to explore a Living 
Product concept is at its fullest. A one-day meeting focuses on fostering an interactive dialogue that 
allows employees of the company to engage with ILFI and outside experts to consider each area 
of impact. A two- or three-day format allows time for a deeper examination of promising ideas and 
multiple products or products lines. ILFI designs the agenda, facilitates the session and provides a 
follow-up feasibility evaluation.

Custom engagement areas of focus include:
• Meeting the four Core Imperatives that are required for base Certification. 
• Conducting Life Cycle Analysis to understand the key drivers of product footprints and to identify 

key leverage points in the life cycle for handprint creation. 
• Handprint creation in supply chains to reduce environmental impact through supply chain 

innovation. 
• Handprint creation in the use phase, including customer engagement, to extend lifespan or 

improve product use or performance through innovation. 
• Achieving Net Positive production relative to water, energy, climate and/or waste. 
• Living Building Challenge design and retrofit guidance for manufacturing facilities.
• Conducting a toxic chemical inventory and implementing safe chemical use in production and 

supply chains. 
• Exploration of specific Petals in pursuit of Petal Certification. 
• In-depth training on the Declare and/or JUST program.

PRODUCT DESIGN GUIDANCE
This optional service is intended to improve a product’s potential to comply with LPC. ILFI performs a 
private review with the manufacturer’s design or product development team to learn how the product 
accounts for each Imperative of LPC. Following a review, ILFI will issue a report outlining our guidance 
to confirm that the company is on the correct path and to improve their ability to succeed. The scope 
of work can be customized to fit your needs: it is possible to receive feedback on the Imperatives 
within a single Petal, select Petals, or all seven Petals of LPC.
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ADDITIONAL TOOLS AND SUPPORT

ILFI continually works to create resources that advance the understanding and implementation of 
its programs, and there are many ways to participate in and learn more about the evolution of them. 
This section lists several offerings that expand the role of the Living Product Challenge beyond a 
framework for development to an overlay for education, outreach and advocacy.

THE LIVING PRODUCT CHALLENGE WEBSITE 
The online resource for manufacturers, product designers and others provides the LPC standard 
document and resources that support the certification process—including educational resources, 
detailed case studies and fee schedules for certification. In-depth LPC resources are available to 
ILFI members.  
living-future.org/lpc

FOOTPRINT CALCULATOR
This tool enables companies to generate rapid yet comprehensive assessments of the Footprints 
that their products’ life cycles generate. The calculator is driven by a transparent and open input/
output life cycle assessment database. It harnesses the power of the openLCA open-source 
software and enables users to address a comprehensive set of impact categories, including climate 
change, water consumption, human health and ecosystem impacts.
living-future.org/lpc/resources/ 

HANDPRINT CALCULATOR
This tool enables manufacturers to begin to estimate the Handprints, which they can generate by 
improving the life cycle environmental performance of their products and taking positive action. 
This tool is currently tailored to assessing the Handprints caused by innovations which occur 
somewhere in the life cycle of a product. It allows you to upload LCA results for the product and 
after the Handprint-creating innovation or action. And it allows you to assess the impacts of multiple 
innovations, one at a time – and to compare their impacts. The tool is freely available and is created 
as a joint collaboration between ILFI and the Harvard Chan School of Public Health.
lumina.com/handprint/  
 
LIVING PRODUCT 50
A group of fifty leading manufacturers collaborating to transform the materials economy through 
transparency, green chemistry and supply-chain innovation. Members of the LP50 commit to 
meeting in person at least three times a year to collaborate, share lessons learned and find ways to 
cross-pollinate ideas between industries and disciplines in order to create and market the world’s 
first Living Products. LP50 members are invited to exclusive education events about the program, 
have opportunities to shape and provide input on the Living Product Expo, and to showcase their 
Living Products within the ILFI LPC website.
living-future.org/lpc/basics/#early-adopters 

LIVING PRODUCT CHRYSALIS
A select group of companies drawn from the LP50 that are committed to devoting time and 
resources to developing and launching a Living Product in the next three years. Chrysalis members 
are pioneering companies pursuing the Challenge and providing feedback from their practical 
experience with program implementation to inform ongoing development and future versions 
of the Standard. ILFI provides members of the Chrysalis with custom strategic guidance on the 
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regenerative design principles within the LPC, including a Living Product charrette 
facilitated by ILFI and including outside experts as needed. Companies participating 
in the Chrysalis are able to showcase their work-in-progress toward the creation of the 
world’s first Living Products through media outlets or the Living Product website.
living-future.org/lpc/basics/#early-adopters 

LIVING PRODUCT EXPO
The Living Product Expo is a groundbreaking annual event curated by ILFI to inspire 
a revolution in the way materials are designed, manufactured and delivered. Leading 
manufacturers and sustainability consultants, as well as sustainability directors from 
the world’s leading design firms, gather to learn about game-changing innovations 
in product design and to gain the tools, knowledge and network needed to effect 
positive change in their organizations and supply chains. The conference assembles 
a diverse group of people, industries and disciplines to engage in a transparent, 
transdisciplinary and transformative experience to inspire, create and build markets 
for the world’s first Living Products. 
livingproductexpo.org
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BECOMING NET POSITIVE IN LPC

The Living Product Challenge calls on manufacturers to be Net Positive at two scales: Site scale, 
and Life Cycle scale. 

SITE SCALE NET POSITIVE: WALK THE TALK
First, the Challenge asks manufacturers to walk the talk of restorative sustainability by making 
their own on-site operations Net Positive with respect to impact categories such as water, energy, 
climate, waste, and ecological impacts. This means, for example, creating more on-site energy 
through renewable means, or capturing more water on-site than is used in the production process 
at the final manufacturing location. 

Product Share vs. Whole Facility Compliance
Often, the manufacture of a single product family accounts for only a fraction of the whole facility’s 
production activity. In order to allow manufacturers to identify a single product that can achieve 
Net Positive and then grow that portfolio over time, manufacturers are allowed to define the 
scope of site Net Positive flexibly.  Options include being site Net Positive for the share of impacts 
allocated to the production of a single product, multiple products, or the whole facility scale. 
Ancillary functions within a manufacturing facility such as administration and managerial offices 
not directly devoted to production of the product(s) do not need to be included within the site 
definition.

If the manufacturer opts to focus strictly on the impacts of the manufacturing process for 
the product(s) seeking certification, this is known as the Product Share compliance path. The 
production share impacts of the manufacturing processes must always be included within the 
scope of analysis. 

The impact of workers and ancillary functions within the facility need not be included unless the 
products pursuing certification exceed 75% of the total value of production for the facility. If the 
total value is over 75%, the manufacturing processes in addition to the impact of workers from the 
entire facility must be included within the scope of Net Positive calculations. This is known as the 
Whole Facility compliance path. If the manufacturer opts to make the entire facility Net Positive for 
an impact category, then all products produced at that site will be considered Net Positive at the 
site scale for that impact category. 

LIFE CYCLE SCALE NET POSITIVE: LEAD THE WAY
While site scale Net Positive is an ambitious and challenging goal, we also know it falls far short of 
what humans are capable of achieving and what the planet needs. Knowing this, the Living Product 
Challenge also asks manufacturers to look beyond the final manufacturing facility and create 
products that are Net Positive across their entire Life Cycle. 

Footprints are defined in terms of specific categories of impact.  In this way, we commonly speak 
of “carbon footprints” (in relation to emissions of greenhouse gases), water footprints (in relation to 
the consumption of freshwater resources), fossil energy footprints (in relation to the consumption 
of non-renewable, fossil energy resources), and so-on.  Impacts in one category are not additive 
with impacts in another category, so Net Positive is pursued one impact category at a time. 

For a selected impact category, the Footprint of an organization or a person is the sum of the 
negative impacts relative to that impact category caused by all of the processes that are required 
to produce the goods and services purchased by the organization or person during a given period 
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of time (such as one year).   The Footprint of producing a product is likewise the sum of negative 
impacts caused by the processes necessary to produce the product. The scope of the processes 
whose negative impacts are accounted for in a production Footprint is called “cradle to gate”: it 
includes both the manufacturer’s operations, as well as all of the processes in the supply chains 
of all the inputs of energy, materials, equipment and even services needed by the manufacturer 
in producing the product. For a vast majority of products, most of the cradle to gate Footprint is 
caused by impacts that occur upstream of the product manufacturer, in the supply chains of the 
inputs to final production. Additionally, for products that require or influence the consumption of 
energy or materials during use, a major portion of the impacts occurring across the entire “cradle 
to grave” life cycle actually arise “downstream” of the manufacturer, during the product use phase. 

Because of the importance of upstream and downstream impacts, LPC calls on manufacturers to 
build on the inspiration of making their operations Net Positive by striving to make their product 
supply chains and life cycles Net Positive as well. Achieving a Net Positive life cycle requires 
reductions to the product’s Footprint, and creation of Handprints. Life Cycle Net Positivity and 
Handprints are the focus of this guide.

CRADLE TO GRAVE

DOWNSTREAM
USER IMPACT

PRODUCTION SCO
P
E

MANUFACTURING
SITE

UPSTREAM
SUPPLY CHAIN

HANDPRINTING SCOPECRADLE TO GATE SCOPE OF LIFE CYCLE ANA

LYSIS

In order to achieve Net Positive in the Living Product Challenge, a product not only has to be 
Net Positive within the “production” scope, but also the “cradle-to-gate” scope. Handprints can 
come from upstream impacts, downstream impacts or generative actions outside the scope of 
traditional LCA.
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UPSTREAM HOTSPOTS AS HANDPRINTING OPPORTUNITIES
When a company assesses the cradle-to-gate Footprint of its product, it will identify in its supply 
chain the key “hot spots”—the processes that make major contributions to one or more impact 
categories. For example, some upstream processes may be responsible for the bulk of the product’s 
cradle-to-gate water Footprint, and other processes may be responsible for the bulk of the product’s 
energy or carbon Footprints.

These upstream processes are the best places to look for improvement opportunities, such as more 
efficient use of water or energy. Promoting or enabling actors in the product’s supply chain to 
implement such innovations is a powerful way to reduce its Footprint.  And when the innovation also 
affects the impacts of other manufacturer’s, these benefits outside the scope of the manufacturer’s 
Footprint become part of its Handprint.  (Handprint accounting is described in more detail in the 
next section.)

Handprints are amplified and increased by intentionally harnessing the power of ripple effects. If a 
manufacturer spreads an innovation beyond the boundaries of its own supply chain by enabling or 
encouraging widespread implementation of the innovation, the full scope of the resulting benefits is 
part of the manufacturer’s Handprint.

As an example of key process identification, the figure below comes from the Footprint Calculator, 
modeling the life cycle of a Bureo skateboard, a pilot Living Product made primarily from recycled 
fishing nets. The figure illustrates the relative influence of supply chain processes in relation to 
climate change impacts. The highest single contributing process to climate change is the red circle, 
representing the manufacturing of (virgin) Nylon 6 with glass fiber reinforcement. The next two 
largest circles are each for the combustion of coal to provide electricity, which is used in recycling 
of the fishing nets and manufacturing of the boards. The large contribution of life cycle impact from 
these hotspots suggests that they may directly or indirectly offer key opportunities to reduce the 
product’s Footprint and create a Handprint. 

In light of this information, Bureo introduced 
additional product design innovations which 
enable the use of 100% recycled feedstock, 
further reducing their environmental Footprint 
and increasing the demand for recycled fishing 
nets. Also, given the importance of electricity 
use in the recycled plastic processing and new 
product manufacturing, they pursued changes 
to manufacturing processes which increase 
electricity use efficiency. Both of these changes 
reduce the product Footprint, moving it closer 
to Net Positive. 

Product manufacturers can repeat this 
process through the lens of different impact 
categories to continue minimizing their overall 
Footprint.

Modeling the life cycle of a Bureo skateboard, the Footprint Calculator illustrates the relative 
influence of supply chain processes in relation to climate change impacts. The red circle represents 
the manufacturing of (virgin) Nylon 6 with glass fiber reinforcement, which is the skateboard’s 
highest single contributing process to climate change.
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HANDPRINTS: A NEW PARADIGM

A Footprint is what you “take” from the world. For a product, a cradle-to-gate Footprint is 
what it takes to produce and deliver the item to market. While reducing a product’s Footprint is 
important, it falls short of what manufacturers can achieve. A small Footprint is still a Footprint. 
Designers of Living Products go further, using human creativity and ecological inspiration to 
design products that create positive impacts along with shrinking their negative Footprints.

A Handprint is what you give to the world—specifically, how you change the world for the better. 
In addition to reducing your Footprint, can you help others reduce their Footprints? Can you 
create positive impacts, which are measured in the same units as Footprints?

There are two ways to create a Handprint: (1) Preventing or avoiding Footprints that would 
otherwise have occurred, which includes reducing the magnitude of Footprints that occur, 
relative to what their magnitude would otherwise have been; and (2) Creating positive benefits 
which would not otherwise have occurred, without impacting the Footprint.
All change occurs relative to some baseline. In this context, we call this baseline “business as 
usual,” or BAU. For well-established products with a sales history, a simple and reasonable 
BAU scenario is responding to this year’s demand for the product with last year’s version of 
the product and its cradle-to-gate production processes.   For new products, such as from a 
start-up or from new product development within an established company, the BAU reflects the 
purchases and decisions that your customers would have made without the introduction of your 
new product. 

Handprints measure the impacts that a product causes across its life cycle relative to BAU, 
such as harvesting more water and generating more energy than was required to make it. 
Manufacturers can create Handprints through their own product manufacturing processes, 
as well as by influencing positive impacts in their upstream supply chains. The possibilities for 
what makes a positive impact are many, and manufacturers are encouraged to explore widely to 
identify opportunities to create the greatest potential benefits using scarce resources. 

Before starting to create Handprints, though, it is important to first understand what is driving 
the product’s Footprint. This is because reductions in the greatest impacts provide some of the 
biggest potential leverage for both Footprint reduction and Handprint creation. Manufacturers 
use life cycle assessment (LCA) in order to generate these insights. This can be done using ILFI’s 
Footprint Calculator, or another Institute-approved system for Life Cycle Analysis. Studying 
LCA results allows manufacturers to identify their product’s LCA Hotspots, or 5 main drivers of 
impact. Once the manufacturer has used these hotspots to most effectively shrink their Footprint, 
Handprinting comes into play. 

Manufacturers can use LCA results for the product before and after potential improvements, 
together with sales data, as a means to estimate Footprint reductions and Handprints that can 
be achieved by product improvements. For example, reductions to impacts in manufacturing 
and the supply chain will be reductions to the product’s cradle-to-gate Footprint; improvements 
to use phase efficiency for an energy-using product would bring about Handprints, as they 
are beneficial impacts outside the cradle-to-gate Footprint of producing the product. While 
a product can never entirely eliminate its Footprint, it can still be Net Positive if its Handprint 
is bigger than its Footprint. Handprint creation is necessary in order to achieve many of the 
Imperatives of the Living Product Challenge required for certification. 
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Opportunities for Handprinting can be found both inside and outside of the scope of the life 
cycle of the product pursuing certification. Looking upstream, if the manufacturer helps to cause 
reductions of impacts at hot spots in its supply chain, this will certainly bring Footprint reductions, 
but it could also bring Handprints.  How so?  Most companies sell their goods and services to more 
than one customer, so this will be true for most hot spots in the supply chain of Living Products.  
And Handprints are impacts that occur outside the scope of the cradle-to-gate footprint of the 
manufacturer of the subject product. If the manufacturer of the Living Product works to reduce 
the Footprint of one of its key suppliers, the reductions to the supplier’s Footprint that occur 
outside the scope of the Living Product Footprint (e.g., that occur in the scope of the goods or 
services sold by the supplier that are used to produce other products) all count as Handprints for 
the manufacturer of the Living Product. 

In addition to promoting innovation through engagement of existing suppliers, manufacturers can 
also achieve Footprint reductions by reducing the on-site impacts of product manufacturing. They 
can switch to greener or lower-impact materials and/or energy source inputs to make the product, 
and/or use these inputs more efficiently. Reducing product packaging and materially streamlining 
the product itself are good examples of ways to use inputs more efficiently.

To then leverage these Footprint reduction steps into possible Handprints, a product manufacturer 
can share successful and proven sustainable innovations (Footprint reductions) within its supply 
chains and potentially even beyond supply chain actors to include businesses in its regional 
economy, businesses in its industry, or consumers at large. Handprints can also result from 
engaging the users of products to use them in more ecologically restorative ways, creating real 
and demonstrated ripple effects that may even spread beyond the boundaries of the life cycles of 
the Living Product itself.
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INTRODUCTION TO HANDPRINTING CASE STUDIES 

As discussed before, the Handprint associated with a Living Product needs to be either:
• A product-related handprint, or
• An enterprise handprint which is assigned to this product, and which scales with 

sales of the product being certified.  

ENTERPRISE HANDPRINT CASE STUDIES
An approach to handprinting which has been used by several of the pioneering 
companies in the living product challenge has been to create enterprise handprints 
(outside the scope of the certified product’s life cycle) by taking an action that 
scales with sales of the certified product, and which generates benefits in the form 
of reducing the footprints of other people or organizations.  We term the company 
initiating the Handprinting action (which is the company producing the Living Product) 
“the actor,” and the organization or people whose footprint are reduced by the action 
“the recipient(s).”

For any action that creates a handprint by reducing the footprints of others, the 
handprint is calculated using the simple formula:

Handprint_rfpo = FootprintWithout – FootprintWith    (1)

Where
• “Handprint_rfpo” is the Handprint of reducing the footprint of others
• “FootprintWithout” is the business as usual (BAU) footprint of the recipient 

achieving a given set of one or more functions, in the absence of the action being 
taken. 

• “FootprintWith” is the footprint of the recipient achieving the same set of functions, 
in the presence of the action being taken, plus all parts of the footprint of the 
products and services and activities necessary to carry out the action which may 
formally be part of the footprint of the actor rather than the recipient.  

The footprint reduction will be positive, meaning beneficial, if the recipient’s footprint 
without the action would be larger than the sum of the recipient’s footprint with the 
action plus all parts of the “environmental cost” of carrying out the action that are not 
formally part of the recipient’s footprint.

Note that all parts of the recipient’s footprint and the actor’s footprint that are not 
affected by the action can be excluded from the analysis.  This means, at a minimum, 
that all parts of the recipient’s footprint not associated with the recipient achieving the 
given set of one or more functions – and not otherwise affected by the action -- can be 
excluded.

For example, if the handprinting action involves installing high efficiency light bulbs 
for the recipient, then the function of interest is provision of lighting.  All parts of the 
recipient’s footprint not associated with provision of lighting or otherwise affected by 
the action can be excluded.  
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ELEMENTS OF AN ENTERPRISE HANDPRINT CASE STUDY DESCRIPTION
The case study descriptions that follow all have a similar structure.  

First, the context of the handprinting action is presented, including:
• Identification of the actor(s)
• Identification of the organization or individuals whose footprint are affected by the 

action (the recipient(s))
• A brief descriptive summary of the Handprinting action, including how and why 

it is expected to achieve a footprint reduction for the recipient organization(s) or 
individual(s).  

Next, the Base Case Footprint (“FootprintWithout”) is characterized.  This will generally 
equal the footprint of the recipient achieving the given set of one or more functions in the 
absence of the action being taken – that is, in business as usual (BAU) fashion.

Next, the Alternative Footprint (“FootprintWith”) is characterized.  As noted above, this 
includes the footprint of the recipient achieving a given set of one or more functions, in 
the presence of the action, plus all parts of the “environmental cost” of carrying out the 
action that are not formally part of the recipient’s Footprint.

Finally, the Alternative Footprint is subtracted from the Base Case Footprint, and if the 
result is positive, there is a positive Handprint associated with the action.  This result 
is compared with, or related to, the footprint of producing the Living Product, in order 
to determine the scaling of the action required to achieve a HHHandprint larger than a 
standardized production quantity of the product. The publicly released case study can in 
this way avoid disclosing annual sales figures for the selected product if this is business-
sensitive information.

Here are the case studies presented later in this Guide:

Company Certified Product Handprint Type Handprinting Approach

Mohawk Carpet Enterprise Install low-flow showerheads 
at Morehouse College

Bureo Net Positiva Nylon 
Resin Enterprise Install PVs on school
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HANDPRINTING TOOLS

Handprints are calculated using the databases, software tools, and metrics used to 
calculate Footprints. These databases, software and metrics come from the field of life 
cycle assessment (LCA). Indeed, working with Handprinting doesn’t double the work 
already involved in Footprinting; rather, it largely amounts to getting more value out of 
existing LCA resources and results by processing them through a new lens.

That said, there are also some new methodologies/frameworks in Handprinting that do not 
appear in Footprinting. Specifically, Handprinting takes account of new causal pathways, new 
forms of influence that are invisible to or neglected by traditional LCAs and Footprinting.

Some manufacturers are already making extensive use of life cycle assessment (LCA) to 
understand and reduce the Footprints of their products. The Living Product Challenge 
invites manufacturers to make use of the results of LCAs they have already conducted. 
In addition, ILFI provides a set of tools to help manufacturers get started quickly and 
make rapid progress in Handprinting. These tools include the Footprint Calculator and the 
Handprint Calculator. Each of these tools is described below. 

THE FOOTPRINT CALCULATOR
Before you start to create Handprints, it is important to understand what is driving your 
product’s Footprint. The smaller your footprint, the less distance you need to go to being 
Net Positive. If you haven’t already studied your product using LCA, this is where the 
Footprint Calculator comes in. 

The Footprint Calculator combines the open source LCA software OpenLCA together 
with an open, input/output database for LCA called OpenIO. The Footprint Calculator 
enables companies to generate rapid yet comprehensive assessments of the Footprints 
that their products’ life cycles generate. It enables users to address a comprehensive set of 
impact categories, including climate change, water consumption, human health impacts, 
ecosystem impacts and more.

The Footprint Calculator works under both Windows and Mac operating systems. To get 
started, download and install the latest version of the OpenLCA software using the links 
provided in the LPC website. Then download and install the Footprint Calculator database, 
also available via the LPC website, and import it into OpenLCA. From there, you are ready 
to begin a product Footprint assessment. 

You will want to begin by using the Footprint Calculator to gain a quantitative “first look” 
at your product’s Footprint, highlighting the hot spots (key processes in the supply chain 
and life cycle) that make major contributions to total impacts. You do this by assessing the 
life cycle impacts of the broader product category containing your specific product. Use 
the “Process Contributions” tab to identify the top five hot spots (the top five processes in 
the cradle-to-gate product life cycle that make the highest contributions to the selected 
impact category). You can use the cut-off threshold to only see the top-contributing 
processes; in the image below, a cut-off of 2% contribution has been used. 

If the assessment makes use of ILFI’s Footprint Calculator and data in the Ecoinvent 
database, the Recipe Midpoint (H) method will be used, showing the results for the impact 
category Water Depletion. If the OpenIO database is used in the Footprint Calculator, 
results for the inventory flow “consumption” will be shown for the impact category 
(e.g. Fossil Fuel depletion). If another tool or database is used, results should reflect 
consumption of resources across the modeled scope of the life cycle. 
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The view above is a table of results that mirrors the information shown in the “bubble 
chart” above the section on Ripple Effects earlier. Some of these key processes are farther 
up in the supply chain from the final manufacturer. For example, coal is combusted in the 
production of electricity. 

Another helpful view in the search for hot spots and potential leverage points to reduce 
a product’s Footprint is to use the “Process Contributions Tree” view, as shown in the 
next image. This tool enables you to “drill down” and identify which components or 
manufacturing steps are contributing how much to overall impacts. From the image below, 
we can see the climate impact contributions associated with electricity inputs to each of 
the manufacturing stages. 
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THE HANDPRINT CALCULATOR
The Handprint Calculator is a tool that enables manufacturers to begin to estimate 
the Handprints that they can generate by improving the life cycle environmental 
performance of their products. As with the Footprint Calculator, users can consider a 
comprehensive set of impact categories including climate change, water consumption, 
human health impacts, and ecosystem impacts.

The Handprint Calculator addresses Handprints caused by innovations that occur 
somewhere in the life cycle of a product. The Handprint Calculator allows manufacturers 
to upload LCA results for the product before and after the Handprint-creating innovation 
or action, and for each of four phases of the product life cycle: upstream (supply chain), 
production, use, and end-of-use. It also allows assessment of the impacts of multiple 
innovations, one at a time—and comparison of their impacts. Manufacturers can set 
the Impact Categories to match the life cycle impact assessment method that they use. 
For support in conducting an LCA of your product, please contact the Living Product 
Challenge team.
 
The calculator allows users to assess the timing of Handprints in one of two ways. Sales-
year results assign the (life cycle) impacts of an innovation to the year in which the 
innovated product was sold. Impact-year results take the timing of the actual impacts 
into account; for example, the benefits of energy efficiency occurring in the 10th year 
of a product’s life occur 10 years after it was sold. The sum of all results over the life 
cycle – thus the total Handprint – is the same for sales-year results and impact-year 
results. For the Living Product Challenge, we use sales-based results as the default input.  
Information provided in the impact-year results provides optional additional insight into 
the dynamics of the Handprints being created. This additional insight may optionally be 
used to guide the creation of the Handprinting Plan. 
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HANDPRINTING PLANS

In meeting the Imperatives devoted to Net Positive Energy, Water, and Climate, and 
Positive Handprinting, the manufacturer will have already used ILFI Footprint/Handprint 
Calculator, or their own tools to assess and document the top five processes contributing 
to a product’s cradle-to-gate Footprints for energy, water and climate. ILFI Calculator also 
provides this information in relation to human health and ecological impacts. 
In addressing each of the above Imperatives, the manufacturer will also have developed 
and publicly shared a three-year Handprinting Plan to create energy, water and climate 
Handprints, in addition to a Handprint of their choice for the Positive Handprinting 
Imperative.

The Handprinting Plan should provide a road map for reaching Net Positive status within 
3 years of initial certification. The plan will outline how specific actions taken by the 
manufacturer during the next three years, within and outside of their supply chains, will 
have created a Handprint larger than their remaining Footprint by Year Three. This will be 
calculated by comparing the Handprint and Footprint. Handprinting calculations will be 
verified by the Living Future Institute.

Recertification of Living Products occurs on a two-year cycle. At the end of Year Two 
during recertification, manufacturers must demonstrate to ILFI that they are on their way 
to achieving Net Positive status by Year Three. Once a manufacturer achieves Net Positive 
status, they must continue to create Handprints to remain Net Positive on a two–year cycle 
to continue to be certified as Living Product.

The assessment may make use of ILFI’s Handprint Calculator tool in order to calculate 
product-related Handprints that are part of the plan.  Alternatively, manufacturers can 
create a spreadsheet model to estimate and document the impacts of actions within the 
Handprinting plan.  In both cases, the following information will be provided, for each 
action in the plan:

• A summary of the input data and assumptions that drive estimates of the handprinting 
action’s impacts.  For example, in the case of a product-related Handprint, the “Data 
for Handprint Calculations” spreadsheet workbook (obtained from ILFI) can be used 
to document the input data and assumptions for the product-related Handprint 
calculations. Data contained within this workbook includes data for the first year of 
relevant sales, the product lifetime, and the innovation-relevant time horizon (IRTH).  
The IRTH is a parameter that reflects typical reasonable design cycle times for the 
relevant product category.  For example, if a significant new version of the product 
tends to be released every 5 years, then the IRTH would be 5 years.  The relevance 
of this for handprinting calculations is that a specific innovation affects the life cycle 
impacts of all sales of the product over a period of time beginning when the innovated 
product is first offered for sale, and continuing for a total of years equal to the IRTH.  
In the case of product-related Handprints, historical and/or projected sales data 
for the innovated product need to be provided, together with data for the life cycle 
impacts per unit of product, before and after the innovation.  

• In addition to spreadsheets which summarize the input data and calculations and 
results, a brief narrative shall be provided, explaining the Handprinting actions and 
their impacts.   
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NET POSITIVE WATER

REQUIREMENT
Water use and release resulting from a product’s manufacture must work in 
harmony with the natural water flows of the site and its surroundings. 100% of the 
product’s manufacturing water needs must be supplied by captured precipitation, other 
natural closed loop water systems, recycling industrial water, or some combination 
thereof. Furthermore, all water used must be purified as needed without the use of 
chemicals. If multiple products are produced in the same facility, only the portion of 
water required to produce the product pursuing certification must be offset (Product 
Share), unless the total revenue of the product(s) being certified exceeds 75% of the 
manufacturing facility (Whole Facility).

All stormwater and water discharge at the manufacturing facility where the product is 
made must be treated on-site and managed either through reuse, a closed loop system 
or infiltration. Excess stormwater can be released onto adjacent sites under certain 
conditions.

The manufacturer must use LCA data to identify the five processes (key drivers) that 
make the largest contributions to the product’s cradle-to-gate water Footprint. This 
Footprint assessment can be based on a Life Cycle Analysis (LCA) performed by or for 
the manufacturer, or it can be based upon the output from ILFI’s Footprint Calculator. 
If a prior LCA is used, the LCA should follow the ISO 14044 standard for a Life Cycle 
Assessment being used in a third-party communication.

The manufacturer must develop and publicly share a three-year plan to reduce the 
product’s water Footprint and create a water Handprint greater than the Footprint 
through one or more of the following strategies:

• Innovate to conserve or recapture more water across the life cycle of the product, 
compared with the base case.

• Innovate within supply chains to conserve or capture water.

• Engage with users to achieve water conservation and/or restoration through 
improved use of the product.
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CLARIFICATIONS

SITE WATER CLARIFICATIONS 
Refer to the Living Building Challenge 3.0 Water Petal Handbook for clarifications and 
exceptions.



1.1 HANDPRINTING GUIDE    |   SEPTEMBER 2017

  |   20

CASE STUDY: MOHAWK

Context
The actor is Mohawk Group.

The recipient of this Handprinting action, whose footprint is to be reduced by the action, 
is Morehouse College.

The Handprinting action is the installation of low-flow showerheads in a dormitory.  
This action is expected to reduce the amount of hot water used by the college each 
year, over the lifetime of the showerheads.  Reducing the amount of hot water used 
will provide benefits in relation to all three of the LPC-relevant impact categories of 
water consumption, fossil energy consumption, and greenhouse gas emissions.  These 
benefits, over the lifetime of the showerheads, are expected to exceed the footprint of 
the action itself, which is primarily the production of the showerheads and the shipment 
of them from factory to the college.

This assessment accounts for the benefits of the showerhead over the next 5 years.  This 
is shorter than the actual expected lifetime of the showerheads (which is 10 years) in 
order to make the assessment more conservative.  The assessment is also based on the 
assumption that the showerheads in place prior to the Handprinting action would have 
lasted for at least this period of time.

Base Case Footprint
The function being achieved by the recipient, in the BAU scenario, is the provision of 
water for 500 hours of showering per year for each of the 30 showers (and thus 30 
showerheads) over a 5 year period. 

The base case (existing) showerheads use 2.5 gallons of water per minute.  The provision 
of 500 hours of showering thus requires, in the base case, 75,000 gallons (500 hours * 
60 minutes/hour * 2.5 gallons/minute = 75,000 gallons) of heated water per year, per 
showerhead.  For the full set of 30 showers, the base case heated water requirement is 
2.25 million gallons of water. 

The water must be both provided and heated.  Provision of water involves, of course, 
consumption of water as a natural resource; it also requires electricity for pumping, and 
infrastructure for conveyance of the water from the supply to the point of consumption.  
Therefore, the consumption of hot water creates impacts on a full set of impact 
categories, including water consumption, energy consumption, and greenhouse gas 
emissions.  This multi-dimensional nature of the impacts of hot water consumption 
means that more efficient showerheads have the potential to create climate and energy 
handprints as well as water consumption handprints. The total cradle to gate impacts of 
providing one gallon of heated water are shown in Table 1a. Table 1b shows the scaled-
up results for providing 2.25 million gallons per year. The total base case footprint of 
providing this base case showering for the expected 5-year life of the new showerheads 
is equal to 5 times the impacts shown in Table 1b.
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CASE STUDY: MOHAWK (CONT.)

Table 1a: Impacts for providing one gallon of electrically-heated water

Providing water Heating water Combined Unit

Fossil depletion 0.000300186 0.028021759 0.028321944 kg oil eq

Climate change 0.001201671 0.106784552 0.107986223 kg CO2 eq

Water depletion 0.004315 0.003772724 0.008087724 m3

Table 1b: Impacts for providing 2.25 million gallons of electrically-heated water

Providing 
water Heating water Combined Unit

Fossil depletion  675  63,049  63,724 kg oil eq

Climate change  2,704  240,265  242,969 kg CO2 eq

Water depletion  9,709  8,489  18,197 m3

Alternative Footprint
The new showerheads use 1.8 gallons of water per minute, instead of 2.5 gallons per 
minute.  Therefore, with the installation of the new showerheads, showering requires 
0.7 fewer gallons (2.5-1.8=0.7) of heated water per minute, which represents a 28% 
reduction (0.7/2.5 = 0.28). This reduction results in 630,000 fewer gallons (0.28*2.25 
million = 630,000) per year for the full set of 30 showers.  The amount of heated water 
required to provide 500 hours of showering per year, for 30 showers, using the newer, 
higher-efficiency showerheads, is 1.62 million gallons (1.8 gallons/minute * 500 hours * 
60 minutes/hour * 30 = 1.62 million gallons).  The impacts or footprint of providing 1.62 
million gallons of heated water are shown in Table 2. 

Table 2: Impacts of providing 1.62 million gallons of electrically-heated water

Providing 
water Heating water Combined Unit

Fossil depletion  486  45,395  45,882 kg oil eq

Climate change  1,947  172,991  174,938 kg CO2 eq

Water depletion  6,990  6,112  13,102 m3

The footprint of providing 500 hours of showering per year, over 5 years, for 30 
showers with higher-efficiency showerheads, includes the footprint of providing the 1.62 
million gallons of hot water, as shown in Table 2, each year for 5 years. It also includes 
the footprint of manufacturing, distributing, and installing the 30 new showerheads.  
Assuming that installation has no impacts, the impacts of this production and distribution 
are shown in Table 3. 
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CASE STUDY: MOHAWK (CONT.)

Table 3: Impacts of Manufacturing and Distributing 30 showerheads

Fossil depletion 5.1291 kg oil eq

Climate change 20.1072 kg CO2 eq

Water depletion 0.2193 m3

The total impacts in the Alternative Footprint scenario are the sum of the footprint 
of the action (as shown in Table 3), plus the footprint of the recipient achieving the 
specified function after the action has been taken throughout the life of the action, 
meaning 5 times the annual footprints of hot water use shown in Table 2. The sum of 
the impacts in Table 3 plus 5 times the annual impacts in Table 2 provide the values for 
the Alternative Footprint.

Handprint Calculation
The handprint of the action is given by subtracting the Alternative Footprint from the 
Base Case Footprint.  The results are shown in Table 4, showing that there is a positive 
handprint associated with the action over the 5 year period. 

Table 4: Handprint of the Action

Base Case 
Footprint

Alternative 
Footprint Handprint Unit

Fossil depletion 318,620  229,413 89,207 kg oil eq

Climate change 1,214,845 874,709 340,136 kg CO2 eq

Water depletion 90,985  65,511 25,474 m3
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NET POSITIVE ENERGY

REQUIREMENT
105% of the energy used to produce the product in its final form must be generated 
from on-site renewable energy on a net annual basis. If multiple products are produced 
in the same facility, only the portion of energy required to produce the product 
pursuing certification must be offset.

The manufacturer must use ILFI Footprint Calculator to assess and document the 
energy Footprint of producing the product, and identify the five processes (key 
drivers) that make the largest contributions to the product’s cradle-to-gate energy 
Footprint. The Footprint assessment can be based on a Life Cycle Analysis (LCA) for 
the product, performed by or for the manufacturer, or use ILFI Footprint Calculator. 
If a prior LCA is used, the LCA should follow the ISO 14044 standard for a Life Cycle 
Assessment being used in a third-party communication.

The manufacturer must develop and publicly share a three-year plan to reduce the 
product’s energy Footprint and create an energy Handprint greater than the Footprint 
through one or more of the following strategies:

• Innovate to conserve energy or generate renewable energy across the life cycle of 
the product.

• Innovate within supply chains to conserve energy or generate renewable energy in 
the supply chain.

• Engage with users to achieve energy conservation through improved use of the 
product. 
 
 
 
 

CASE STUDY: BUREO
Context
The actor is Bureo.

The recipient of this handprinting action, whose footprint is to be reduced by the 
action, is a local school, on which photovoltaic (PV) solar panels are being installed.

The handprinting action is the installation of photovoltaic (PV) solar panels on the 
roof of a school in Santiago, Chile.  This action will provide electricity to the school, 
generated from the energy of sunlight, reducing the school’s use of electricity provided 
by the grid, which in turn comes from a mix of sources including fossil fuels.  Reducing 
the amount of grid-supplied electricity used will provide benefits in relation to all three 
of the LPC-relevant impact categories: water consumption, fossil energy consumption, 
and greenhouse gas emissions.  These benefits, over the lifetime of the PV panel 
array, are expected to exceed the footprint of the action itself, which is primarily the 
production of the PV panel array and the shipment of them from factory to the school.

This assessment accounts for the benefits of the PV panel array over the next 12 years, 
which is a conservative estimate of their expected service life. 
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CASE STUDY: BUREO (CONT.) 

Base Case Footprint
The function being achieved by the recipient, in the BAU scenario, is the use of 
electricity provided by the Chilean electricity grid, for low-voltage users in Santiago 
Chile, such as the school where the PV array will be installed.  The amount of electricity 
to be considered in the base case footprint is the amount expected to be generated by 
the PV array, annually, and for the full 12-year duration of the expected life of the array.  
This is the amount of electricity consumption from the grid that will be displaced or 
avoided by the operation of the PV array.

The full footprint for the generation of electricity includes not only the environmental 
impacts of the electricity generating power plants, but also the full supply chains 
enabling these power plants to operate.  In the case of oil-fired generation, for 
example, the footprint includes the emissions from combusting the oil, but also 
the impacts from extracting crude oil from the earth, transporting it to a refinery, 
refining it into fuel oil, and transporting it from the refinery to the electric power 
plant.  Therefore, the generation of electricity creates impacts on a full set of impact 
categories, including water consumption, energy consumption, and greenhouse gas 
emissions.  This multi-dimensional nature of the impacts of electricity generation 
means that the PV arrays have the potential to create climate and energy handprints, 
and also water consumption handprints. The total cradle to gate impacts of providing 
one kilowatt-hour (kWh) from the grid in Chile are shown in Table 1.

Table 1: Impacts for providing one kWh of electricity to a low-voltage user in Chile

  Chile mix Units

Climate change 0.570 kg CO2 eq

Fossil depletion 0.168 kg oil eq

Water depletion 0.035 m3

Alternative Footprint
The project involves installation of a solar panel array on a school in Santiago, Chile.  
The mounting system is on an inclined roof.  The complete set of 12 panels are 
expected to generate 5,184 kWh of electricity per year. The full system includes the 
panels, the mounting hardware, and a Fronius Symo 3kW 3 phase power inverter. 

The cradle to gate impacts of producing the panels and mounting hardware and 
inverter are shown in Table 2.

Table 2: Impacts for providing the 12 panels, mounting hardware and inverter

PV system Units

Climate change 2,931 kg CO2 eq

Fossil depletion 831 kg oil eq

Water depletion 282 m3
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Handprint Calculation
The handprint of the action is given by subtracting the Alternative Footprint from the 
Base Case Footprint.  The Alternative Footprint in turn is provided by the results in Table 
2. The Base Case footprint is obtained by multiplying the life time expected electricity 
generation of the array (12 years * 5,184 kWh per year = 62,208 kWh) times the impacts 
of grid-supplied electricity in the project location.  The impacts of this grid-supplied 
electricity were provided in Table 1.  The results of the Handprint calculation are shown 
in Table 3, illustrating that there is a positive handprint associated with the action, for 
each of the three impact categories. 

Table 3: Handprint of the Action

Base Case 
Footprint

Alternative 
Footprint Handprint Units

Climate change 35,473 2,931 32,542 kg CO2 eq

Fossil depletion 10,428 831 9,598 kg oil eq

Water depletion 2174 282 1,893 m3
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NET POSITIVE CLIMATE

REQUIREMENT
Manufacturers must demonstrate that they have a three-year plan to achieve Handprints 
that will be bigger than the full greenhouse gas (GHG) Footprint of producing the 
product.

The manufacturer must use ILFI Footprint Calculator to assess and document the 
carbon Footprint of producing the product, identifying the five processes that make the 
largest contributions to the product’s cradle-to-gate carbon Footprint. The Footprint 
assessment can be based on a Life Cycle Analysis (LCA) for the product, performed by 
or for the manufacturer, or use ILFI Footprint Calculator. If a prior LCA is used, the LCA 
should follow the ISO 14044 standard for a Life Cycle Assessment being used in a third-
party communication. 

The manufacturer must develop and publicly share a plan to reduce the product’s cradle-
to-gate climate Footprint and then create a climate Handprint greater than the Footprint 
through one or more of the following strategies:

• Innovate within the supply chain of the product to reduce GHG emissions.

• Innovate within the manufacturing process of the product to generate fewer GHG 
emissions.

• Engage with users to reduce GHG emissions through improved use of the product.

• Purchase a carbon offset equivalent to the cradle-to-gate GHG Footprint of the 
product after other options have been depleted.

CLARIFICATIONS

GHG REDUCTIONS 
For example, by reducing the energy use throughout the product’s life cycle.

ACCEPTABLE OFFSETS 
Carbon offsets must be CERs or VERs and be certified through an approved carbon 
offset program. 

GHG FOOTPRINT CALCULATION 
Calculated from the prior year sales, less the Positive Handprint Impacts.
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POSITIVE HANDPRINTING

REQUIREMENT
The manufacturer must demonstrate that the product gives more than it takes over its 
entire life cycle, meaning that its Handprint is larger than its Footprint in relation to one 
or more sustainability impact categories: human health, climate, energy, water, waste 
or ecological impacts.

The Positive Handprinting Imperative is achieved when the manufacturer demonstrates 
that it is currently achieving a Handprint that actually exceeds the cradle-to-gate 
Footprint of its product for at least one impact category. Unlike the other Handprinting 
Imperatives, this Imperative requires that the product be Net Positive at the time of 
certification, therefore there is no requirement for a three-year plan.
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GLOSSARY

Certified Emission Reduction (CER)
“Certified Emission Reductions (CERs) are a type of emissions unit (or carbon 
credits) issued by the Clean Development Mechanism (CDM) Executive 
Board for emission reductions achieved by CDM projects and verified by a 
DOE (Designated Operational Entity) under the rules of the Kyoto Protocol.” 
(CarbonPlanet.com)

Voluntary Emissions Reduction, or Verified Emissions Reductions (VER)
“Emission credits which are generated outside of the Kyoto protocol and cannot 
be used within the Kyoto Protocol or the EU ETS (European Union Emissions 
Trading Scheme), yet still represent a reduction of 1 ton of CO2e.” (Carbon350.
co.uk)

Cradle-to-Gate  
A manufacturer’s “gate-to-gate” impacts are those of its own operations. The 
first “gate” is the in-gate, while the second gate is the out-gate. The “upstream” 
impacts are those of the entire supply chains of all the inputs the manufacturer 
needs to use to make a product. In life cycle analysis, “Cradle-to-gate” is the 
sum of the upstream and gate-to-gate impacts.

Life Cycle Analysis 
ISO 14044:2006 covers life cycle assessment (LCA) studies and life cycle 
inventory (LCI) studies. The ISO 14044:2006 specifies requirements and 
provides guidelines for life cycle assessment (LCA) including: definition of the 
goal and scope of the LCA; the life cycle inventory analysis (LCI) phase; the 
life cycle impact assessment (LCIA) phase; the life cycle interpretation phase; 
reporting and critical review of the LCA; limitations of the LCA; relationship 
between the LCA phases; conditions for use of value choices and optional 
elements. 

Life Cycle Phases
Life Cycles of products include at least the production phase, the use phase, and 
the end-of-use phase.  The production phase includes the final manufacturing 
step, plus all the processes and activities occurring across the supply chain to 
final manufacturing.  In some representations of the Life Cycle, the production 
phase may be subdivided into two or more phases, such as raw material 
acquisition, final manufacturing, and everything else in between. 

The use phase includes the impacts of the actual usage of the product, across its 
useful life.  For example, if the product requires electricity in order to function, 
the use phase impacts will include the impacts caused by providing the required 
amount of electricity to the user over the product’s expected life. 

The End-of-use phase (sometimes called the end-of-life phase) includes 
the impacts of final disposition, whether to landfill, incineration, recycling, 
composting, or other. Impacts of this phase also include those from transporting 
the product from point of use to the reprocessing or disposal activities. 
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Sales-Year Handprint Timing
If a product has a multi-year Life Cycle, and if the product use phase is involved 
in achievement of the Handprint (as was the case in the example of the innovated 
toilet discussed in the section on Net Positive Water) then the Handprint impacts, 
strictly speaking, occur during each year of the product life, and for products sold 
in each of the sales years within the IRTH.   Sales-Year Handprint Timing sums the 
impacts that occur across a given product’s life, and assigns these impacts to the 
year in which the product is sold. 

Impact-Year Handprint Timing
If a product has a multi-year Life Cycle, and if the product use phase is involved 
in achievement of the Handprint (as was the case in the example of the innovated 
toilet discussed in the section on Net Positive Water) then the Handprint impacts, 
strictly speaking, occur during each year of the product life, and for products sold 
in each of the sales years within the IRTH.   Impact-Year Handprint Timing leaves 
this timing explicit, assigning the Handprinting impacts of each year of product 
use to the year in which that use (and those impacts) occur.  

IRTH (Innovation-Relevant Time Horizon)
The IRTH is a parameter that reflects typical reasonable design cycle times for 
the relevant product category.  For example, if a significant new version of the 
product tends to be released every 5 years, then the IRTH would be 5 years.
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