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                                                                                  Design Frontiers 
How Voice, Sound, Wearables, Sustainability,
 and Other Factors Will Shape Experiences  Tim Frick Designing for Sustainability A  GUIDE  TO  BUILDING  GREENER DIGITAL  PRODUCTS  &amp;  SERVICES
  FR EE  DO W N LO AD
  Design Frontiers  
How voice, sound, wearables, sustainability, and other factors will 
 shape experiences What’s the one major hurdle in the design of wearable technologies? How
 do we create technologies to maximize happiness and well-being? With this free collection of chapters from O’Reilly Design Library, you’ll take a
 trip to today’s design frontier, where innovators are creating voice user interfaces, and building sustainable websites and apps that consume far less energy.  
Whether you want to know how storytelling plays a role in multi-device
 design, or guide people through your digital product by using patterns from urban architecture, this Design sampler has the answers. You’ll discover that the O’Reilly Design Library delivers the knowledge and advice you need to expand your skillset and remain up-to-date with today’s best design practices.  This collection includes:

  Designing for Sustainability  
  
Chapter 1. Sustainability and the Internet
 Designing for Wearables   Chapter 6. An Architectural Lens  [  1  ] Sustainability and the Internet What You Will Learn in This Chapter In this chapter, we will cover: • A definition for sustainability and the role it plays in business.
  How organizations use sustainability principles to innovate, dif- • ferentiate themselves, reduce waste, and function more efficiently. How sustainability applies to the Internet. • How virtual life cycle assessments might help web teams devise • more sustainable solutions.
  A Greener Internet 
“The Internet is the single biggest thing we’re going to build as a spe-
 1 cies,” says Greenpeace’s Gary Cook in an article from The Atlantic.
  
“This is something that if we build it the right way, with the right
 sources of energy, could really help power our transition to renewables.

 If we build it the wrong way, it could actually exacerbate the problem.”
 This is a book about designing the Internet the right way: efficient,
 accessible, future-friendly, and powered by renewables.BUILDING SUSTAINABLE SOLUTIONS
  
Throughout this book, we’re going to dive into great detail about all the
 checkpoints we can put into place to help us make better digital prod-
 ucts and services that not only keep users happy and engaged but that
  1 Ingrid Burrington, “The Environmental Toll of a Netflix Binge”, The Atlantic, December 16, 2015. ( http://www.theatlantic.com/technology/archive/2015/12/there-are-no-clean-
  ) clouds/420744
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are also more efficient and save energy, as well. We will discuss how to
 translate these checkpoints into an easy-to-understand framework that
 will help you and your clients make more sustainable design and devel-
 opment decisions.  
Rarely are the things that we set out to build the things that actually get
 built. In the maelstrom of changing opinions, validated learning, con-
 tractual obligations, and shifting stakeholder requests, we are expected
 to produce magic. To stay on time, on budget, or on good terms with
 the person signing our checks, we cut corners. We give in to impracti-
 cal requests. We let the client autoplay their 30 MB video on the home

 page. We add an image carousel that over time becomes filled with a
 dozen photos of generic business people shaking hands. And in turn
 the  average web page size—according to the HTTP Archive, which
 2 tracks how the Web is built—rises to more than 2.3 MB.  FIGURE 1-1.
  The average web page size hit 2.3 MB in early 2016
2 HTTP Archive, “Interesting Stats”. ( http://httparchive.org/interesting.
  ) php?a=All&amp;l=Apr%201%202016
  2      
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All that data bouncing back and forth through our networks requires

 electricity. Energy is used to host our content, serve our content, and
 interact with our content. Unfortunately, very little of that energy
 comes from clean or renewable resources. Hence, the Internet, which
 many people might think is a “green” medium due to the simple fact
 that it often replaces paper, isn’t as clean as we might think it is. In fact
 3 it produces more greenhouse gases (GHGs) than the airline industry,
 4 which produced 770 million tons of emissions in 2015. With more
 than three billion active Internet users in early 2015 and more than half
 5 the world’s population predicted to be online by the end of 2016, it is
 well on track to produce more than a billion tons of GHGs any day now,

 if it isn’t doing so already by the time you read this.  
We don’t mean to build bloated websites that clog networks, waste elec-
 tricity, and frustrate users. Somehow—be it a desire to try out the latest
 design bell or programming whistle or the need to keep demanding
 stakeholders happy—it just turns out that way. If design and develop-
 ment teams could check themselves every step of the way by simply
 asking “Is this the most sustainable, efficient solution?”, many of these
 bad decisions—which have detrimental consequences like lost revenue
 and frustrated customers—could be headed off at the pass. And the
 Internet would be a cleaner, greener, happier place for all. But first, let’s offer a bit of context.
  3 American Chemical Society, “Toward Reducing the Greenhouse Gas Emissions of the Internet and Telecommunications”, January 23, 2013. ( http://www.acs.org/content/acs/en/ 
pressroom/presspacs/2013/acs-presspac-january-23-2013/toward-reducing-the-greenhouse-
  ) gas-emissions-of-the-internet-and-telecommunications.html
  4 Air Transport Action Group (ATAG), “Facts and Figures”. ( http://www.atag.org/facts-and-
  ) figures.html
5 Internet Live Stats, “Internet Users”. ( )
  http://www.internetlivestats.com/internet-users
  3
1. SUSTAINABILITY AND THE INTErNET    
  | Sustainability Defined 
The word “sustainability” and its variations are thrown around often,
 maybe not as much as the term “green,” but still quite a lot. Marketers
 love using it to describe their products’ virtues. Environmentalists

 espouse a more hopeful future in its promise. In certain circles, its
 overuse has perhaps watered down the word’s meaning and trivialized
 the fact that few things are truly sustainable.  
The most commonly quoted definition of sustainability comes from a
 paper called Our Common Future, released in 1987 by an organization
 6 known as the Brundtland Commission, named by the United Nations
 after the former prime minister of Norway and tasked with the mission
 of rallying countries to slow deterioration of our environment and nat-
 ural resources:  Sustainable development…meets the needs of the present without compromising the ability of future generations to meet their own needs.

  
At the time, the hope of this organization was to reconcile economic
 development with environmental damage. Nearly 30 years later, this
 dream of reconciliation between people and planet remains elusive. As
 Naomi Klein points out in her book This Changes Everything: Capitalism 
 vs. The Climate (Simon &amp; Schuster, 2014):  Our economic system and our planetary system are now at war. Or, more accurately, our economy is at war with many forms of life on earth, including human life. What the climate needs to avoid collapse is a contraction in humanity’s use of resources; what our economic model demands to avoid collapse is unfettered expansion. Only one of these sets of rules can be changed, and it’s not the laws of nature.
  
Those of us who create the digital future are smack-dab in the cross-
 hairs of this fight between economic expansion and environmental col-
 lapse. The rise of the Internet has fueled our increasing demand for
 products of all shapes and sizes, each of which requires substantial

6 Wikipedia, “Brundtland Commission”. (
  https://en.wikipedia.org/wiki/Brundtland_ )
  Commission
  4      
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resources to create, transport, use, and dispose of. As we shall see in
 upcoming chapters, although physical products might require the
 lion’s share of these resources, digital products and services have their
 own role to play, as well.  FIGURE 1-2.

  With so many doom-n-gloom environmental messages out there (some of questionable motivation) it is easy to see why people feel burnt out or overwhelmed and don’t think they can make a difference
SYSTEMS THINKING AND SUSTAINABILITY
  
Progress has been made since the definition of sustainability was
 coined. Sustainability is now its own industry, driven by data and chock
 full of consultants, analysts, corporate social responsibility (CSR) man-
 agers, and scientists. Many sustainability professionals have adopted a
 systems-thinking approach to sustainability rather than view it simply
 as a compliance or regulation issue, which is common. These people
 focus on how a company’s systems and its constituent parts interrelate
 within the larger system of the environment over time.  5
1. SUSTAINABILITY AND THE INTErNET    
  |
  
In describing the definition of sustainability put forth by the Brundtland
 Commission, the International Institute for Sustainable Development
 7 notes that:  All definitions of sustainable development require that we see the world as a system—a system that connects space; and a system that connects time. When you think of the world as a system over space, you grow to understand that air pollution from North America affects air quality in Asia, and that pesticides sprayed in Argentina could harm fish stocks off the coast of Australia. And when you think of the world as a system over time, you start to realize that the decisions our grand- parents made about how to farm the land continue to affect agricul- tural practice today; and the economic policies we endorse today will have an impact on urban poverty when our children are adults.
  
Using this systems-thinking approach (and others), the sustainability
 industry has helped many businesses adopt more sustainable practices,
 resulting in reduced GHG emissions, less waste, more efficiency, and
 8 often higher profitability.  
Author Nathan Shedroff also covers this extensively in his book Design 
 9 Is the Problem (Rosenfeld, 2009):  The essence of this definition [of sustainability], which may not be obvious immediately, is that needs aren’t just human, they’re systemic. Even if you only care about humans, in order to care for humans, you need to take care of the system—(the environment) that you live in. And this environment doesn’t include just the closed system we call the planet Earth. It also includes the human systems we live in—our societies—and the forming, changing, and constantly evolving val- ues, ethics, religion, and culture that encompass these societies. We aren’t separable from each other, and we can’t ignore the effects of the whole—nor should we.
  7 International Institute for Sustainable Development (IISD), “Sustainable Development”.
  ( ) https://www.iisd.org/sd
  8 Sunmin Kim, “Can Systems Thinking Actually Solve Sustainability Challenges?
  Part 1, The Diagnosis”, Erb Perspective Blog, Jun 4, 2012. ( http://erb.umich.edu/
  ) erbperspective/2012/06/04/systems-thinking-part-1 9 Nathan Shedroff, Design Is the Problem (Brooklyn, NY: Rosenfeld Media, 2011).
  6      
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  7 To date, few people have applied this same type of thinking to dig- 
ital products and services. With all of its figures, metrics, and sys-
 tems-based thinking, the field of sustainability should be a natural
 fit for those of us who create the nervous system of the 21st century
 known as the Internet. But what does it really mean to be sustainable?
 The reality is it’s next to impossible. Few things we humans create are
 truly sustainable. In a 2004  Grist interview, Patagonia founder Yvon
 Chouinard noted: 10 There’s no such thing as sustainability. There are just levels of it. It’s a  process, not a real goal. All you can do is work toward it. There’s no such thing as any sustainable economy. The only thing I know that’s even close to sustainable economic activity would be organic farming on a very small scale or hunting and gathering on a very small scale. And manufacturing, you end up with way more waste than you end up with finished product. It’s totally unsustainable. It’s just the way it is.
  
In the green building movement, some have suggested that we move
 beyond thinking about sustaining an already degraded planet and more
 toward regenerative design rather than simply sustainable design. In
 other words, defining success simply by being impact-neutral is not
 enough. As a species, we need to renew and regenerate, to change
 things for the better. According to the folks at Thrive Design: 11 This entails going even deeper than the leading edge of systems think-  ing (the uncovering of the interconnected and complex nature of the world) and into the realm of systems being. It recognizes that we are the system, that there is and can never be any separation of humans from the web of life that we wholly depend upon. When we release toxins into the environment, we quickly discover them infiltrating our own bodies through the food we eat, the water we drink, and the air we breathe. In essence, what we do to nature, we do to ourselves. This perspective can help us come to see the planet and its life sup- porting systems as part of our ‘extended body’. A natural response to
  
10 Amanda Little, “An Interview with Patagonia Founder Yvon Chouinard”, Grist, October 23,
 2004. ( http://grist.org/article/little-chouinard  
)
11 Joshua Foss, “What is Regenerative Development?”, Thrive Design Studio. ( http://www.
  urbanthriving.com/news/what-is-regenerative-development ) this understanding is of care and compassion as it becomes our own self-interest to actively manage the health and integrity of the living systems that we rely upon.
  
This switch from focusing on outcomes to focusing on process is one
 that fits well within the context of this book. Startups, digital agen-
 cies, and software companies are consistently moving toward mod-
 els of continuous deployment, where the features and functions of
 product releases are ongoing and the systems built are actively man-
 aged much like those mentioned before. When we talk about design-
 ing greener digital products and services, we do so with the idea that
 the Internet will never be a truly sustainable place. It will always use
 resources. There will always be work to do. If you have ever designed a
 website or mobile app, you know that meeting the needs of the present
 without compromising those of the future is a monumental challenge
 indeed. After all, when was the last time you played a Flash game on
 your phone? FIGURE 1-3.  Systems thinking requires that we see the world as a system that connects space and time
  8      
  | Sustainability in Business 
Designing greener digital products and services requires us to better
 understand the role of sustainability in business as a whole, for it is
 into these systems and processes where we will plug our own work.
 Although it might not be the norm today, assessing the impact of a
 company’s digital products and services will hopefully be just one com-
 mon future component of greater sustainability initiatives in business.
 The ways in which sustainability concepts are used in business are so
 broad they can be hard to encapsulate in a single chapter overview.
  
Different companies take different approaches, use different tools, and
 focus on different things based on the resources available to them and
 what they want to achieve from their efforts. Each organization tends
 to chart its own course using its resources, tools, and goals as drivers.
 Some focus on energy efficiency, others on waste reduction. Some com-
 panies are driven by marketing goals, whereas others use principles of
 sustainability to drive innovation and disrupt industries. Some focus
 on a triple bottom line that pays equal attention to people, planet, and
 profit. The best-in-class do all of the above. Cradle to cradle (C2C), for instance, is a biometric approach to the
 aspiration of waste-free products and systems design. It models busi-
 ness and manufacturing practices on natural processes and suggests
 that industry must protect and enrich ecosystems and nature’s biolog-
 ical metabolism while also maintaining a safe, productive, technical
 metabolism for the high-quality use and circulation of organic and
 12 technical nutrients. In other words, rather than producing waste, the
 traditional waste products at the end of a product’s life cycle are reused
 to give life to something new or are reintroduced to the life cycle of the
 original product, creating what is commonly known as a “closed loop”
 system, where outputs are reintroduced as inputs. Fairphone, a Dutch
 company that sources e-waste from Ghana for use in its smartphone
 devices, is a great example of C2C in practice. More on Fairphone in
 later chapters.12 Michael Braungart and William McDonough, Cradle to Cradle: Remaking the Way We Make Things (New York: North Point Press, 2002).
  9
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  FIGURE 1-4.
  Data drives sustainability principles at many businesses 
Cradle to grave, on the other hand, refers to a company taking respon-
 sibility for the disposal of goods it has produced and is most commonly
 associated with life cycle assessments, which we cover in the following
 13 section. C2C approaches are generally more favorable than cradle to
 grave due to the closed loop system concept mentioned above. Some companies use a helix of sustainability, another systems-based
 approach which also maps models of raw material use onto those
 of nature. The helix guides six categories of key business functions
 (governance,  operations, corporate culture, process, marketing, and
13 The Dictionary of Sustainable Management, “Cradle-to-Cradle”. ( http://www.
  
)
 sustainabilitydictionary.com/cradle-to-cradle  10      
  |
  
stakeholders) through five levels of commitment to sustainable prin-
 ciples (no commitment, exploration, experimentation, leadership, and
 14 restoration).  FIGURE 1-5.
  The helix of sustainability 
Factors such as number of employees, size of supply chain, financial
 resources, company mission, and product and service types also play
 important roles. Some have internal departments to manage these
 affairs while others hire consultants or firms to assess impact and
 make recommendations for them. Because reducing an organization’s existing environmental impact and
 devising processes for minimizing future environmental impact can
 take so many forms, let’s explore some of the ways in which this can
 play out:
	Identifying (and, later, implementing) efficiencies

  Life cycle assessments (LCAs) •

	Benchmarking

  Marketing, branding, and greenwashing •

	Innovation and disruption

  
Although some of these processes do include assessments of electricity
 used by internal data centers and employee workstations, they rarely
 take into account energy used by websites, mobile apps, cloud-based
 services, or other digital products and services. This offers unique chal-
 lenges and opportunities.14 The Dictionary of Sustainable Management, “Sustainability Helix”. ( http://www.
  ) sustainabilitydictionary.com/sustainability-helix
  11
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IDENTIFYING EFFICIENCIES
  
Many companies start down the road to greater sustainability by iden-
 tifying efficiencies that let the organization reduce waste of any form
 while also saving money. This is the low-hanging fruit to sustainabil-
 ity professionals. These could be efficiencies in electricity use, produc-
 tivity, process improvements, and so on. This is a practice particularly
 common in larger organizations, as saving money is an easy sell to
 shareholders and decision makers. Unfortunately, when organizations
 just care about cost, they might only identify the lowest-hanging fruit
 and not do more because the payback is longer for higher-hanging fruit
 (instead of bundling a mixture of both).  
Identifying efficiencies is often part of the larger goal and scope pro-
 cess of a life cycle assessment, discussed in more detail a bit later. To
 accurately identify efficiencies, companies must first accurately iden-
 tify sources of waste. Companies need good (and ongoing) measure-
 ment for this, which might be easier for energy but more expensive
 and/or challenging for physical waste.  
By assessing the entire life cycle of their products and services, from
 cradle to cradle, as noted earlier, companies can identify sources of
 waste, and in turn, identify corresponding efficiencies to improve
 performance. This is a common workflow in sustainability practices,
 yet to date very few companies that offer sustainability services or life
 cycle assessments apply this process to digital products and services. A
 framework for doing so will be presented later in this chapter and dis-
 cussed throughout the book.LIFE CYCLE ASSESSMENTS
  
Life cycle assessments (LCAs) are commonly used to calculate the
 environmental impact of a product or service during its entire lifetime.
 Also sometimes referred to as cradle-to-grave, or more recently, cradle-
 to- cradle assessments, as noted earlier, they entail multiple steps: 1.   Goal and scope definition (What are we trying to accomplish?) 2.  Inventory analysis (What are we trying to assess?) 3.  Impact assessment (What is the impact of our inventory?) 4.  Interpretation (What does the data tell us?)
  12      
  |
  
After these steps have been defined, a rigorous process begins to help
 the company or organization better understand its environmental
 impact and then devise a plan to do something about it. To apply these concepts to digital products and services you might
 answer the preceding questions as follows: Goal and scope definition   Define the environmental impact of our online properties and implement a plan for mitigating that impact.
  Inventory analysis Web, apps, cloud services, social media, and so on—what is included and what isn’t?
  Impact assessment How much CO e is generated by these properties? Is there other 2 waste, as well?
  Interpretation Create a plan to reduce impact—renewable energy, carbon offsets, 
increases in product/service efficiency, e-recycling, and so on.
  FIGURE 1-6.
  Life cycle assessments take a product or service’s impacts into account from cradle to grave, or better yet, from cradle to cradle
  13
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  Setting goals and scope 
It is important with any complex project to set specific goals, timeline,
 budget, scope of work, and so on. However, enough flexibility should
 be built into a project’s scope to allow for iteration, experimentation,
 and the ability to pivot from a specific process should it not yield fruit-
 ful results.  
We will talk about Agile workflows in later chapters, because they
 relate to creating more sustainable digital products and services, but it
 is important to note that building iteration and collaboration into the
 process of any project is often a more sustainable approach that bears
 better results than those that require extensive scoping up front with
 little room for flexibility after a project is in process.  
If, for example, the focus of your efforts is solely on greenhouse gases,
 15 your scope might look like this: Set boundaries  Define an inventory’s physical, virtual, organizational, and opera- tional boundaries. Traditional LCAs are rarely full scope (cradle to cradle) and the assessment can only begin when materials arrive at a company’s gate. Power use for designer workstations, for exam- ple, would fall under the scope of a traditional LCA, but if apply- ing this to digital, are you including website or social media, too? If it is in the cloud, is it your problem? How much do you care about frontend, user-driven electricity during product use? For additional considerations, see the sideba.
  Define scope Decide  which emissions source and/or activity categories should be included in the inventory. Does the scope include both physical and virtual properties? The details you define here will drive the level of effort required.
  15 US Environmental Protection Agency, “Climate and Energy Resources for State, Local, and Tribal Governments”. ( http://www3.epa.gov/statelocalclimate/state/activities/ghg-
  ) inventory.html
  14      
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  15 Choose quantification approach Depending on the data available and the purposes of the inven- tory, define how you will approach collecting data and where it will come from. In a traditional LCA, this might be identifying a source 
for emissions factors (EFs) and a formula for measuring them.
  Set a baseline When  choosing a baseline—the point that marks the beginning of your measurement efforts—to benchmark progress going for- ward, consider the following: { 
Whether the data is available for the time you’ve chosen
 { Whether the chosen timeframe is representative { Whether the baseline is coordinated to the extent possible with baseline years used in other inventories (if they exist)
  Engage stakeholders Bring  stakeholders into the inventory development process early on to provide valuable input on establishing a baseline. If a specific department or position will be affected by the data derived from this process, it will help to have them on board from the beginning.
  Consider certification Consider a third-party certification such as ISO 17024, EPt(GHG), or those offered by CSA Group. This will ensure quality and that your inventory is complete, consistent, and transparent.
  The Power of Users
  Although you can’t control what end users put on their phone, how they treat their battery, or whether they keep their laptops running at peak efficiency, you can make sure you’re not part of the problem. As we’ll see throughout this book, slow-loading digital products and services that are unreliable have a real impact on the bottom line as well as on your reputa- tion with customers. But is their power use something you should measure? Isn’t that their problem? If you can measure how much use your application gets across devices and platforms, you can estimate how much electricity it needs. This is a stan- dard LCA concept that can be applied to digital. If you can measure it, you can reduce it by using many of the optimization techniques we’ll discuss in the chapters ahead. You can also offset it, which we’ll discuss momentarily.
1. SUSTAINABILITY AND THE INTErNET  
  Inventory Analysis 
This is where data collection happens. Life cycle inventories (LCIs) can
 be complex affairs. Analysts track all of the inputs and outputs to a
 business system, including (but not limited to) raw materials; energy
 use; emissions to air, water, and soil (tracked by substance); and so on.
  
The complexity of a company’s supply chain is one of many factors that
 will dictate the complexity of the inventory. In Internet parlance, this would be what is commonly referred to as
 analytics. A popular tool like Google Analytics, for example, offers you
 all the things you can measure—with the notable exception of electric-
 ity use. In the name of efficiency, it is up to you to take an inventory of
 the metrics you should measure.  FIGURE 1-7.
  Life cycle assessments can help you measure what really matters in your organization 
For reference, common components of standard (i.e., physical prod-
 ucts) LCIs include materials, manufacturing, packaging, distribution,
 usage, and disposal. We’ll discuss how to apply these components to
 digital products and services later in this chapter. For each of these
 components, consider the following questions:  16      
  |
  Materials What are the materials used to make the product? Where are they sourced from? How much energy is used in that process? How much emissions are produced in both sourcing and creating the materials? How can they be made or sourced in a more sustainable manner?
  Manufacturing How  much energy does the manufacturing process use? How much waste does it produce? Where can you reduce emissions in the process?
  Packaging What  materials are used in the product’s packaging? Does the product use soy-based inks or compostable materials, for example, versus a less sustainable equivalent? How much energy is used in the packaging process? What about waste? Can that be reduced at all?
  Distribution How much energy is used in the process of distributing the prod- uct? Does it need to be shipped in a cargo container from China or can it be walked down the street to the store where it is sold? How much waste or emissions are produced when distributing the product?
  Usage Does the product require energy when being used? Is waste pro- duced? How can product usage be more efficient in energy con- sumption? How can it produce less waste?
  Disposal When  the product is disposed, can its materials be reused? Are there ways in which it can produce no waste at the end of its life cycle?
  17
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  Impact assessment 
This process, also part of a full LCA, is where the data collected is ana-
 lyzed and the impact of a company’s product or service assessed. In
 other words, a certain manufacturing process might require a specific
 amount of oil or natural gas, something that is typically included as
 part of the inventory that we just discussed. The impact assessment
 will decipher the environmental effect of that process. For digital prod-
 ucts and services, an assessment will use data pulled from analytics
 tools to gauge a product or service’s environmental impact.  Interpretation  
Finally, all that data needs to be interpreted and a plan of action put into
 place to decrease environmental impact. This includes sourcing renew-
 able power, increasing energy efficiency, reducing waste, and in gen-
 eral making the company’s supply chain—including its digital prod-
 ucts and services—more sustainable.  The Greenhouse Gas Protocol 
An important part of an LCA is calculating GHG emissions. As emis-
 sions from electricity use can comprise the majority of a digital product
 or service’s waste, this is critical to successfully analyzing their impact.
 The Greenhouse Gas Protocol from the World Resources Institute
 serves as the foundation for nearly every GHG standard and program
 in the world. It is the most widely used international accounting tool for
 government and business leaders to understand, quantify, and manage
 greenhouse gas emissions across a product’s life cycle.  
Product life cycle emissions are all the emissions associated with the
 production and use of a specific product, from cradle to grave, includ-
 ing emissions from raw materials, manufacture, transport, storage,
 sale, use, and disposal. 16 The Greenhouse Gas Protocol can help organizations do the following:
	• Determine and understand risks and opportunities associated
 with value chain emissions.
	• Identify GHG reduction opportunities, set reduction targets, and
 track performance.

16 Greenhouse Gas Protocol, “FAQ”. ( )
  http://www.ghgprotocol.org/files/ghgp/public/FAQ.pdf
  18      
  | Engage suppliers and other value chain partners in GHG manage- • ment and sustainability. Enhance stakeholder information and corporate reputation • through public reporting. 
It is also important to note that the GHG Protocol only focuses on
 greenhouse gases. It is not meant to show an indication of a prod-
 uct’s entire environmental impact, which could include other kinds of
 waste. Because electricity powers everything on the Internet, its big-
 gest source of waste is GHG emissions, but as we will cover in later
 chapters, the hardware used to create, serve, and interact with web con-
 tent produces other forms of waste, too. Although the Greenhouse Gas Protocol is currently the gold standard,
 it is also worth noting that the Sustainability Accounting Standards
 Board (SASB) has a mission to devise sustainability standards for
 different industries based on accounting standards but for environ-
 mental, social, and governance (ESG) issues as opposed to financial
 performance.  BENCHMARKING 
It should be noted, too, that an important component of sustainability
 in business is benchmarking improvement. How do you know if you’re
 improving if you aren’t continuously measuring results and comparing
 them against the last time measurements were taken as well as against
 competitors? It is important that companies dedicate resources to these
 endeavors in amounts appropriate for the organization. Otherwise, ini-
 tial efforts are wasted and improvement is minimal.  
Given the similarity in process between this and many digital endeav-
 ors—such as Agile and iterative design strategies, website performance
 optimization, or digital marketing campaign measurement—one
 might think there would be more synergy between technology, design,
 marketing and sustainability departments, but with few exceptions
 this isn’t often the case.  Which brings us to our next section.
  19
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  FIGURE 1-8.
  Benchmark it: an important concept in this book.
MARKETING, BRANDING, AND GREENWASHING
  
Some  companies pursue sustainability initiatives to meet marketing
 objectives or to appease shareholders, customers, suppliers, and so on.
 If the company doesn’t take its environmental initiatives seriously, this
 can offer opportunities for what is commonly referred to as greenwash-
 ing (discussed i). Fossil fuel
 companies might, for example, spend large sums of money on cam-
 paigns about how they’re “going green” even though the product they
 sell is the biggest contributor of GHG emissions. Examples include
 “clean coal,” “clean natural gas,” and Volkswagen’s “Dieselgate” emis-
 sions scandal (VW engineers intentionally programmed diesel engines
 to activate certain emissions controls only when the vehicle was under-
 going emissions testing, while in real-world driving, the vehicles’
 nitrogen oxide output was up to 40 times higher than during tests and
 were less efficient on performance and fuel efficiency than what the
  20      
  |
  17 
company claimed). Coca-Cola, Air France, BP, and many others have
 come under fire from environmentalists for touting their commitment
 to the planet while also polluting or putting people and communities
 18 at risk.  
“In reality, every company with a green claim is greenwashing,” says
 sustainability consultant JD Capuano. “Our current economic system
 is based on unlimited growth, but our resources are limited. Even a
 company that makes the most responsible products can still have sig-
 nificant environmental impact.” This is often a design problem as well. Because marketing campaigns
 are so heavily reliant on good design to communicate their message,
 designers are often hired to greenwash, and in some cases they might
 even consider themselves “green” because of their work when in reality
 that is not the case.  
It is up to the individual designer to define where he draws the line in
 the sand, and for many—especially those who freelance for a living,
 where a single project could make or break your monthly finances—
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