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Foreword

It  is  my  distinct  pleasure  to  provide  the  Foreword  to   Green  Project Management.  Having worked in the field of environmental sustainability for most of my government career, I am happy to see publications such as this one that provide useful guidance to assist project managers in advancing the sustainability agenda within their companies as well as across society. 

Project management has been a formally recognized profession since the 1950s. Successful project management has traditionally meant delivering a product or service on time and within budget constraints, using resources  (people  and  materials)  in  an  optimal  way,  and  satisfying  the needs of the customer (and of the boss!). With the increasing attention being given to sustainable development and the overall growing awareness of environmental concerns, especially global climate change, the allure of becoming green is inspiring project managers to include environmental goals in their activities. Nowadays, suggestions for how companies and individuals can “go green” can be found almost everywhere. 

With  the  Pollution  Prevention  Act  of  1990,  the  U.S.  Congress  established pollution prevention as a “national objective” and the most important  component  of  the  environmental  management  hierarchy.  The  U.S. 

Environmental  Protection  Agency  (EPA)  defines  pollution  prevention (P2) as “reducing or eliminating waste at the source by modifying production processes, promoting the use of nontoxic or less-toxic substances, implementing conservation techniques, and reusing materials rather than putting them into the waste stream.” As national policy declares that the creation of potential pollutants should be prevented or reduced during the production cycle whenever feasible, the EPA has been a leader in advancing the adoption of green manufacturing. The United States set about establishing a network of successful efforts to help promote and implement P2 

(cleaner production in Europe and elsewhere) opportunities. After years of controlling pollution at the end of a pipe, or by treating its effects after the fact, the EPA is now operating under the principle that preventing pollution is cleaner, cheaper, and smarter than simply moving contaminants around, from air, to water, to land. 

The term  green project management (GPM) is not used frequently in the guidance that EPA has developed over the years to help show industry xi
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(aiming  mainly  at  small  and  medium-size  enterprises)  how  they  can identify  P2  opportunities  and  take  action.  However,  the  many  efforts under the P2 program, such as green chemistry, green engineering, green products, greening the supply chain, etc., are directly related to GPM. 

Information on these and other efforts can be found at EPA’s P2 Web site (http://www.epa.gov/p2/). 

Successful pollution prevention programs often depend on a single person taking on the green challenge and carrying the message of P2 forward.  Such  “champions”  are  necessary  for  successful  implementation within companies. Project managers, in general, are  perfectly positioned to act as change agents since projects are indeed all about change. GPM is not only about “what” we do; it also requires a change in “who” does it.   Project managers are the essential change agents. 

Everyone is talking about going green. On the surface, it seems like an easy thing to do, but what does it mean to “green” our traditional approach to project management? Mainly it involves changing the way we think about  projects.  GPM  is  a  model  where  we  think  green  throughout  our project and make decisions that take into account the impact on the environment. Including environmental goals in project planning and management encompasses diverse activity, comprised of multiple approaches and based on a range of options for action. The resurgence of the green movement in recent years gave birth to GPM, which combines environmentally friendly standards with project management methodologies and processes. Typically, GPM is guided by an organization’s environmental management system (EMS) and considers various operational elements, such as responsibilities, authorities, procedures, and resources. 

Because GPM is still in its relative infancy, there are many opportunities for learning and growth. There are also many opportunities for mis-use.  Greenwashing is a term that was coined in the 1980s to describe a misleading or deceptive practice of putting a “spin” on activities to make them appear environmentally beneficial when they are not and are usually motivated solely by the potential to increase profit. We are slowly making progress in recognizing superficial green activities and going beyond greenwashing. This book will further that improved understanding.  Green Project Management is aimed at helping project managers:

•  Understand what it means to truly think green

•  Discover the ethical basis for GPM

•  See how environmental choices and profit can have compatible goals
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•  Learn the steps to move toward GPM

•  Identify useful tools and techniques

Case studies are compelling ways to shift people’s thinking (humans are hard-wired for storytelling).  Green Project Management contains numerous case studies and illustrations to demonstrate how successful companies and organizations have effectively approached GPM. Mixed in is very practical step-by-step guidance on how to proceed. 

An  effective  sustainable  product  index  must  go  beyond  the  facility walls.  Project  managers  must  learn  how  to  simultaneously  consider  a broad  spectrum  of  potential  impacts  (energy  and  climate,  nature  and resources,  material  efficiency,  people  and  communities)  throughout the life cycle of their products and services. Take for example Apple’s new  iPad  (http://www.earthpm.com/2010/01/apple-ipads-greenality/). 

Apple’s environmental program considers select life cycle impacts across the  cradle-to-grave  stages  of  their  products.  The  environmental  goals that  they  have  established  include  decreasing  contributions  to  climate change, reduced use of toxic substances, energy and material efficiency, and end-of-life recycling. So then, how green is the iPad? According to Apple CEO Steve Jobs, the iPad is arsenic-free, brominated flame retar-dants (BFR)-free, mercury-free, and polyvinyl chloride (PVC)-free, and is highly recyclable. 

Progress in the next generation of GPM will depend on dealing successfully with several upcoming future challenges. Looking ahead, biotechnol-ogy and nanotechnology offer multiple benefits as they make major shifts in many of the products we make and sell. But they also promise new sources of environmental problems that will require new thinking and new solutions. GPM will be an essential element as these fields evolve. 

GPM is a key component in the sustainability agenda. In the end, it’s the choices that we make on a daily basis that affect our environment now and for generations to come. Remember, it’s about the  planet, projects, profits, and people. 

Mary Ann curran, PhD

 Life Cycle Assessment Research Program Manager

 U.S. Environmental Protection Agency

 Cincinnati, Ohio
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Introduction

In recent years, business seems to understand the message that green is important—or at least that it will help sell products and services. Recently, the authors were booking an online airline ticket on JetBlue. At the close of the purchase, a choice came up. Did we want to offset the carbon we’d be using on our trip by purchasing carbon credits? It would cost only a few dollars. So, even an airline branded  Blue is showing it’s  Green. 

We know, firsthand, then, that business is beginning to appreciate the value  of  green.  That’s  of  course  in  harmony  with  an  increasing  “green wave” of awareness among the general population. In fact, there has been much discussion surrounding the topic of green business but very little about green projects, green project management, and green project managers, and this is interesting to us because we see projects as the “business end” of business. Projects are where  business ideas become  reality,  after all. Projects, by  definition,  use  resources.  Shouldn’t projects, therefore, be a key area of any focus on green business? 

We decided to try to fill what we see as a lack of attention to green project management and focus the energy (excuse the pun), research, and recommendations  regarding   green  business  as  a   microcosm  of  business that is project management,  consolidating it into this book about green project management. 

On our journey to do that, we felt we were literally one word short. We needed a word that would communicate a project’s green-ness, or ecofriendliness, or enviro-efficiency, or earth-awareness, without using those clumsy-sounding  hyphenated  words.  With  our  background  in  project management  training  and  quality,  we  decided  to  coin  our  own  word, greenality.  It’s no coincidence that this word ends the same way as  quality.  

Greenality, like quality or granularity, is something that can be measured along a scale. In the book we will make several parallels between greenality  and  quality.  They  have  some  striking  similarities.  We’ve  chosen  to define greenality this way: “the degree to which an organization has considered environmental (green) factors that affect its projects during the entire project life cycle and beyond. ” It contains two project management processes: (1) creating a plan to minimize the environmental impacts of xxi
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projects (this includes efforts to simply run the project more efficiently and effectively), and (2) the monitoring and controlling of the environmental impacts of the  product of the project. 

In the book we will use the term to define a scale of greenality that can apply to the various project process groups (initiating, planning, executing, monitoring and controlling, and closing) as well as different project-defined phases. 

In our research for the book, as well as in our many decades of project experience, we also realized that “greening a project” is much more than saving the environment (not that that isn’t a noble effort). We know from running hundreds of projects that a project with a high score in greenality is going to be an effective and efficient project—saving resources, which translates to saving money. A project with a high greenality score  is good for the bottom line. 

As  green  business  author  Gil  Friend  says,  “You  don’t  have  to  choose between making money and making sense.”1 In this book we will explore the processes necessary to move your organization and its projects much higher on the scale of greenality, and show how that high score will positively affect the bottom line. We will look at a “rainbow of green,” defining projects that are aimed at conservation or generating energy, those projects that have an immediate impact on the environment, those projects that have a product that will impact the environment, and others, because every project has a green element. We’ll talk about “cycles of sustainability,” and provide a template for defining different cycles. 

We’ll also look at different industries’ best practices and benchmarks for achieving high greenality scores, including use of metrics and benchmarks for your journey up the scale. We will define the green project management process to help guide you through the inputs, tools, techniques, and outputs as well as how those processes can be applied. We’ll provide facts, trends,  and  interviews  with  industries’  “greenality  leaders”  to  help  you gain higher greenality scores. We will help your organization view your projects (as stated by Esty and Winston in  Green to Gold) “through an environmental lens.”2 This will naturally (again, excuse the pun) involve ways to improve individual project managers’ greenality. 

Finally, we will define some of the ways to earn green (cash), through grants, rebates, and tax credits, to take advantage of the “green wave,” as well as find sources for earth-friendly products, and provide a road map for individual credentialing of project managers who have demonstrated knowledge and skills in this area. 
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1.  A project run with green intent is the right thing to do, but it will also help the project team do the right thing. 

2.  Project  managers  must  first  understand  the  green  aspects  of  their  projects, knowing that this will better equip them to identify, manage, and respond to project risks. 

3.  An environmental strategy for a project provides added opportunity for success of both the project and the product of the project. 

4.  Project managers must view their projects through an environmental lens. This increases the project manager’s (and the project team’s) long-term thinking and avails the project of the rising “green wave” of environmentalism. 

5.  Project managers must think of the environment in the same way they think of quality. It must be planned in, and the cost of “greenality,” like the cost of quality, is more than offset by the savings and opportunities it provides. 

Figure i.1

EarthPM assertions. 

As we begin this book, we cannot help but state our assertions. We call them assertions, but they could be called guiding principles, and they comprise the vision and mission for this book. They are listed in Figure I.1. 

Project managers have  always been green—perhaps without knowing it. By definition, we are constantly trying to reduce costs, increase value, and protect scarce resources, and  that is being green. In our eyes, all of the processes to accomplish these noble project management goals have been fragmented and just happen to be missing the environmental label. 

In fact, as in our assertions, sometimes we just need an environmental lens through which to view the saving of resources (for example) as a green effort as well as a project management (PM) effort. 

There was a time when project management was called “the accidental profession” because one didn’t start out being what is now called a 

“project  manager.”  This  didn’t  mean  that  we  didn’t  manage  projects, because that is exactly what we did. However, with the help of organizations like the Project Management Institute, the field and the discipline—and career—of project management have been legitimized. PM 

has evolved, gained recognition by organizations, and continues to grow exponentially into a validated, stimulating profession. Using a set of disciplined  and  integrated  processes,  we  think  that  we  as  PMs  can  turn the “accidental green project manager” into a professional green project manager who always understands the green aspects of their projects and views their projects through an environmental lens. Please join us on this transformation. 
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endnotes

1.  Gil Friend, with Nicholas Kordesch and Benjamin Privitt,  The Truth About Green Business.  (Upper Saddle River, NJ: FT Press, 2009), on the cover. 

2.  Daniel C. Esty, and Andrew S, Winston,  Green to Gold, (Hoboken, NJ: John Wiley & Sons, 2009), pg. 3. 

section i

surfing the green Wave

You’re not a wave, you’re a part of the ocean. 

Mitch Albom


1

 Problem Drivers and Indicators

Climate Change

The  IPCC  was  formed  jointly  in  1988  by  the  United  Nations Environment  Programme  and  the  United  Nations  World 

Meteorological Organization. The IPCC brings together the world’s top  scientists,  economists,  and  other  experts,  synthesizes  peer-reviewed  scientific  literature  on  climate  change  studies,  and  produces authoritative assessments of the current state of knowledge of climate change. 

There  is  a  flood  of  information  available  on  climate  change.  It’s  in  the news, it’s on talk radio, and among the problem drivers we’ll discuss, it’s the one that is most likely to be pushing organizations toward “green,” 

or at least green  messaging. Project  managers, for the most part,  are  a pragmatic lot. We have to be. Although project management is both an art and a science, we rely on the “science part”—and our left brains—for the bigger part of our management of projects. Take earned value management as an example. This is founded on mathematical principles and uses ratios to calculate whether a project is ahead, behind, or right on schedule and budget. As project managers, we crave these methods, which bring order to the chaotic world of projects. Despite this, or perhaps because of it, even the most skeptical left-brain thinker should be able to appreciate the facts about global warming. There may be quite a bit of debate around what the true  causes are, but one only has to look at the Intergovernmental Panel on Climate Change’s (IPCC) Fourth Assessment Report (2007)1 first to answer the question on whether or not there is a significant change in the world’s climate, and second to answer the question, “why is the climate changing?” We use the words  climate change because the National 3
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Academy of Sciences prefers that term over  global warming. The term  climate change has a much broader implication than just a simple warming effect for the planet. It refers to “any distinct change in measures of climate lasting for a long period of time.”2 In other words, climate change means 

“major changes in temperature, rainfall, snow, or wind patterns lasting for decades or longer.”3

The  global  temperature  record  shows  an  average  warming  of  about 1.3°F over the past century. According to the National Oceanic and Atmospheric  Administration  (NOAA),  seven  of  the  eight  warmest years on record have occurred since 2001. Within the past 30 years, the rate of warming across the globe has been approximately three times greater than the rate over the last 100 years. Past climate information suggests the warmth of the last half century is unusual in at least the previous 1,300 years in the Northern Hemisphere. 

There  is the nagging question as to whether the climate changes and warming of our planet are part of a much larger cycle, a warming trend, so to speak, after a period of cooling, or are something much more dramatic, more lethal—and something for which we humans can take the brunt of the blame. Well, IPCC scientists believe that there is a greater than 90% 

chance that most of the warming we have experienced since the 1950s is due to the increase in greenhouse gas emissions from human activities. With the panel, a scientific body made up of thousands of scientists from all over the world, believing so strongly that it is not a natural cycle, but rather that the climate changes are human-made, and will continue to happen unless something is done, we, as pragmatic project managers, might just need to listen. Even if (and we are not advocating this position), but  even if there is an underlying natural warming trend, humankind’s contributions are aggravating the situation. And even if we choose to dis-regard this input from subject matter experts (SMEs) and disavow any belief in climate changes, regardless of their cause, guess what? Even then, we  stil  have to pay attention because huge numbers of people (the Green Wave) do believe this and do believe that individuals and organizations need to be more responsible. Furthermore, these huge numbers of people, dear cynical project managers, are your customers, your subcontractors, your suppliers, your sponsors—and they (like it or not) are changing their 
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spending and vendor selection habits based on those beliefs. You can see that it doesn’t really matter if you agree with them (or the thousands of scientists) or not. 

What  are the statistics showing? And what  are the scientists saying? The National Academies of Sciences in their 2008 brochure “Understanding and Responding to Climate Change, Highlights of National Academies Reports” tell us that “temperatures have already risen 1.4°F since the start of the 20th century—with much of this warming occurring in just the last 30 years—and temperatures will likely rise at least another 2°F, and possibly more than 11°F, over the next 100 years. This warming will cause significant changes in sea level, ecosystems, and ice cover, among other impacts. In the Arctic, where temperatures have increased almost twice as much as the global average, the landscape and ecosystems are already changing rapidly.”4

The National Academies are nongovernment, nonprofit organizations that were set up to provide independent scientific and technological advice to the U.S. government and nation. The National Academies include three honorary societies that elect new members to their ranks each year—the National Academy of Sciences, National Academy of Engineering, and Institute of Medicine—and the National Research Council, the operating arm that conducts the bulk of the institution’s science policy and technical work. The Academies enlist committees of the nation’s top scientists, engineers, and other experts, all of whom volunteer their time to study specific issues and concerns. 

Further, the U.S. Congress has not passed one bill to cut global warming pollution, which may be a good thing. The best type of movement is the grassroots movement, not one that is legislated. As project managers, those of us who are turning ideas into reality, we’re sitting right here at the grass roots. 

There is an interesting article in a recent issue of  Fly Fisherman Magazine 5 

that could be viewed as good news, bad news. The good news is that there is a possibility that new fisheries are opening up in the Arctic Circle. The bad news is that the new fisheries may be caused by certain species of fish, like sockeye and pink Pacific salmon, searching for cooler waters to spawn in because their usual waters are warming. 
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PoPulation inCrease

As  of  July  2009,  the  world  population  was  approximately  6.8  billion people, an increase of 313 million since 2005. That is 78 million people added to the world roll every year! Assuming that this trend will continue, expect  9.1 bil ion people in 2050. As Tom Friedman says in  Hot, Flat, and Crowded,  the  increase in population in the next 40 years is equal to  the earth’s population itself in the year 1950! So in many of our life-times, we will add  another Earth’s worth of population to our planet. And where is this population being added? In the countries that can most easily sustain the growth? No. The population of a majority of  underdeveloped countries—those  least able to sustain the population increase—is growing at the fastest rate, 2.3% per year (see Figure 1.1). With an increase of about 3 billion people in the next 40 years, significant projects will need to be undertaken to provide even the basic necessities, like food, water, and housing. Innovation will be the rule in our shrinking environment, and it will be green innovation needed to protect an already fragile environment. Project managers will need to be skilled in identifying those green innovations and implementing them in their projects. 

World Population (in billions)
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Figure 1.1

World  population.  Data  from  United  Nations,  World  Population  Prospects:  The  2008 

 Revision Population Database,  United Nations, New York, 2009. 
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In 1900, only 13% of the world’s population lived in cities. By 2050, that number will have risen to 70%. We are adding the equivalent of seven New Yorks to the planet every year. 

raPidly develoPing nations 

and resourCe dePletion

With  population  growth  comes  the  need  to  provide  those  basic  needs mentioned previously, and it also places a major strain on the resources available. In the Netherlands, even more so than in other nations,  land,  as a resource, is at a premium. This is a country that is 55% below sea level. 

The sea and, water in general, are ever present. In some countries, filling in wetlands is considered a less than ideal approach to development. 

The Netherlands has started to take a different approach, which is also being used in other parts of the world. Instead of working against the water, this approach works with the water. According to the J. K. (Koen) Olthuis, architect for Waterstudios, NL, “The New Water” (Het Nieuwe Water) is a benchmark project in Dutch water management development. 

The artificially maintained water level of this former polder, (a low-lying tract of land enclosed by embankments known as dikes) which measures approximately 2.5 km by 500 m (70 ha), will be raised to chest level, creating a site that not only will act as a regional contingency water storage area, but also will host a multitude of water-related developments including 1,200 dwellings. The first project of the New Water will be the apart-ment  complex  called  Citadel.  Ecological,  recreational,  and  residential demands are integrated into a landscape that is organized into different thematic compartments, each offering a specific experience of the water, specific building typologies, and a range of different ecological habitats. 

In the ecological zone there will be the stilthouses, which are free from the water’s floor so they don’t affect the zone. Construction started in 2009.  For  futher  information  about  this  project  and  other  innovative projects, go to http://waterstudio.nl/.  This type of green project is being adopted for use in other areas of the world to help with rapidly developing  nations  and  the  associated  issues  of  resource  depletion.  This  is  an example of a project born from an environmentally focused portfolio. See 
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Chapter 4, “Types of Projects: A Rainbow of Green,” to understand that a project does not have to be born this way or provide a green end product to be responsible and green. 

Every year, over 40 million acres of tropical rain forest are destroyed through  burning and  logging. 

environmental degradation 

and loss oF Biodiversity

Environmental degradation and loss of biodiversity go hand in hand. When people decide that the environment takes a backseat to something else, like greed, environmental degradation occurs. Take the rain forest of Brazil for  instance.  Every  year,  there  is  deforestation  of  approximately  77,000 

square miles. That’s in the Amazon basin alone, but there are other South American, African, and Indonesian forests being cut as well. Continuing with that example, consider how many species are being lost because of that deforestation and the resulting loss of flora and fauna habitat. 

Pollution  is  another  cause  of  environmental  degradation.  It  includes air pollution, smog and ozone depletion, and water pollution, including improper or lack of sanitation facilities and industrial-waste dumping. It also includes the by-product of natural disasters. An example of a natural environmental disaster is Hurricane Katrina and its aftermath of flooded sewage treatment plants and the destruction of oil storage facilities. There are also disasters caused directly by the human hand. An example of that is the Chernobyl nuclear power plant failure in 1986. Both of these (natural or human-made) have the potential to adversely and temporarily or permanently negatively affect the biodiversity of an area. 

government agenCies, mandates, and guidelines

The  following  information  is  intended  to  be  a  sample  of  the  mandates and guidelines available for review by project managers. In no way is it intended to be exhaustive. 
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global agencies, mandates, and guidelines

 ISO 14000

ISO  (International  Organization  for  Standardization)  is  the  world’s largest developer and publisher of international standards. 

ISO is a network of the national standards institutes of 162 countries, one member per country, with a Central Secretariat in Geneva, Switzerland, that coordinates the system. 

ISO is a nongovernmental organization that forms a bridge between the public and private sectors. 

ISO 14000, also known as the Global Green Standards, is a set of standards developed by the International Organization for Standardization. 

It  is  essentially  a  family  of  standards  including  14001:2004  and 14004:2004 that address the various aspects of environmental management. As standards or guidelines, they provide a framework for companies to work with to validate that either their processes are green or they  are  in  a  concerted  effort  to  make  them  green.  According  to  the International Organization of Standardization, “ISO 14001:2004 gives the   generic  requirements  for  an  environmental  management  system.” 

Most environmental management systems (EMSs) are built on the age-old plan-do-check-act cycle (see Figure 1.2). Built into that philosophy is the principle that companies will continually improve their processes with regard to environmental impacts. It doesn’t necessarily “certify” 

that a company is green, only that the company is continually working toward improving its greenality. The EMS includes all of the things we talk about in this book—reduce/redesign, reuse, and recycle—to minimize your environmentally impacting footprint, and, just as important, to improve the efficiency of your project. In other words, as project managers, we are continually trying to improve the efficiency of the resources we are utilizing. ISO provides a formidable set of standards that a company needs to meet, similar in rigor to the ISO 9000 standards, which are  focused  on  quality.  This  link  between  quality  and  environmental efficiency is a theme of our book. The ability to prove adherence to the standards can qualify an organization for ISO 14000 certification after an audit of their processes is conducted by an official certification body. 

For further information and certification bodies by economy (county), see http://www.iaf.nu/. 
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PLAN

ACT

DO
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Figure 1.2

PDCA cycle. 

ISO 14004:2004 takes the guidelines a step further and “provides guidance on the establishment, implementation, maintenance and improvement of an environmental management system and its coordination with other management systems.” The guidelines have recently been revised in the hopes that they will be more easily understood, making them more 

“user friendly” and further promoting the use of environmental management systems. 

 Kyoto Protocol

The  Kyoto  Protocol  is  an  international  agreement  linked  to  the  United Nations Framework Convention on Climate Change. The major feature of the Kyoto Protocol is that it sets binding targets for 37 industrialized countries and the European community for reducing greenhouse gas (GHG) emissions. These amount to an average of five per cent against 1990 levels over the five-year period 2008–2012. 

The major distinction between the Protocol and the Convention is that while  the  Convention  encouraged  industrialized  countries  to  stabilize GHG (greenhouse gas) emissions, the Protocol commits them to do so.6

It was adopted in Kyoto, Japan, on December 11, 1997, and went into force on February 16, 2005. In total, 184 “parties of the convention”7 have rati-fied the agreement. While the United States has signed the agreement, it has yet to ratify it and therefore is not bound by the agreement. For complete information on the Kyoto Protocol and how nations can participate, go to http:/ unfccc.int/2860.php. 
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 European Environment Agency (EEA)

The  European  Environment  Agency  (EEA, http:/ www.eea.europa. 

eu/)  is  a  collection  of  the  European  Union  countries  (27)  and  Iceland, Liechtenstein,  Norway,  Switzerland,  and  Turkey.  The  six  West  Balkan countries  are  cooperating  countries:  Albania,  Bosnia  and  Herzegovina, Croatia, the former Yugoslav Republic of Macedonia, Montenegro, and Serbia.  “The  European  environment  information  and  observation  network (Eionet) is a partnership network of the EEA and the countries. The EEA is responsible for developing the network and coordinating its activities. To do so, the EEA works closely together with national focal points, typically national environment agencies or environment ministries. They are responsible for coordinating national networks involving many institutions (about 300 in all).”8

u.s. agencies, mandates, and guidelines

 Environmental Protection Agency (EPA)

The  Environmental  Protection  Agency  (EPA)  was  established  in  1970, under then president Richard Nixon, in response to a growing concern about the need for cleaner water, land, and air in the United States. Prior to that there was no coordinated approach to stemming the tide of environmental damage. Wetlands were being filled at an alarming rate; air quality in some cities had deteriorated to the point that the air was unhealthy. 

Many  rivers  were  contaminated  with  heavy  metals,  polyvinyl  chloride, and sewage wastes, endangering not only the rivers, streams, estuaries, and oceans, but the drinking water supplies as well. Groundwater contamination was a significant problem, rendering private as well as public water supplies deadly, an issue brought to the forefront in the 2000 movie Erin Brockovich, about the title character’s epic fight with Pacific Gas and Electric over hexavalent chromium contamination of the groundwater in Hinkley, California, between 1952 and 1956. 

The EPA’s mission is “is to protect human health and the environment. 

Since 1970, EPA has been working for a cleaner, healthier environment for the American people.”9 In that effort, the EPA develops and has enforce-ment powers over legislation designed to protect the environment. These are not guidelines but rather mandates, and the project manager should be familiar with the particulars of any legislation that can affect their project, including some of the more far-reaching regulations such as:
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•  The Clean Air Act (1970, amended 1977 and 1990)

•  The Clean Water Act (1972, amended 1977)

•  Energy Policy Act (2005)

•  Pollution Protection Act (1990)

For further and extensive information about the EPA and its regulations, go to http:/ www.epa.gov/. 

 California’s AB32

Because this 2006 legislation is the first of its kind, we have included the details here. AB32 is a comprehensive program that uses market and regu-latory mechanisms to “achieve real, quantifiable, cost-effective reductions of  greenhouse  gases  (GHG).”  It  makes  the  Air  Resources  Board  (ARB) responsible for monitoring and reducing GHG emissions and continues the existing Climate Action Team to coordinate statewide efforts. It authorizes the governor to invoke a safety valve in the event of extraordinary circumstances, catastrophic events, or the threat of significant economic harm, for up to 12 months at a time. This requires the ARB to:

•  Establish a statewide GHG emissions cap for 2020, based on 1990 

emissions by January 1, 2008. 

•  Adopt mandatory reporting rules for significant sources of greenhouse gases by January 1, 2008. 

•  Adopt a plan by January 1, 2009, indicating how emission reductions will be achieved from significant GHG sources via regulations, market mechanisms, and other actions. 

•  Adopt regulations by January 1, 2011, to achieve the maximum technologically feasible and cost-effective reductions in GHGs, including provisions for using both market mechanisms and alternative compliance mechanisms. 

•  Convene  an  Environmental  Justice  Advisory  Committee  and  an Economic  and  Technology  Advancement  Advisory  Committee  to advise ARB. 

•  Ensure  public  notice  for  and  opportunity  for  comment  on  all ARB actions. 

•  Prior to imposing any mandates or authorizing market mechanisms, ARB is required to evaluate several factors, including but not limited to  impacts  on  California’s  economy,  the  environment,  and  public 
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health; equity between regulated entities; electricity reliability; conformance with other environmental laws; and ensuring that the rules do not disproportionately impact low-income communities. 

•  Put together a list of discrete, early-action measures by July 1, 2007, that  can  be  implemented  before  January  1,  2010,  and  adopt  such measures.10

 Western Climate Initiative (WCI)

The Western Climate Initiative is a partnership, a commitment between several western U.S. states and Canadian provinces, including Washington, Oregon, California, Montana, New Mexico, Utah, and Arizona, along with British  Columbia,  Manitoba,  Ontario,  and  Quebec.  Observers  include Idaho,  Colorado,  Alaska,  Kansas,  Nevada,  and  Wyoming,  as  well  as Saskatchewan and Nova Scotia, and the Mexican states of Baja California, Sonora, Chihuahua, Coahuila, Nuevo Leon, and Tamaulipas. It is a “cooperative effort to address climate change and implement a joint strategy to reduce greenhouse gas emissions.”11

 The Eastern States Standard

Eleven  eastern  states—Pennsylvania,  Connecticut,  Delaware,  Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, and Vermont—have signed a letter of intent “to reduce greenhouse emissions by developing a regional low fuel standard.”12 As stated, this agreement  commits  the  states  to  seek  alternative-fueled  vehicles  using hydrogen fuel cells, electricity, and biodiesel, for instance. These states are  already  members  of  the  Regional  Greenhouse  Gas  Initiative,  Inc. 

(RGGI, Inc.), “a non-profit corporation created to support development and implementation of the 10 participating states’ CO2 Budget Trading Programs.”13 It is an interesting program in that it is a market-based “cap-and-trade” approach. There will be an established multistate emissions budget (cap). According to RGGI, Inc., that cap will gradually decrease until it is 10% less than at the start. It will require electric power generators to hold allowance covering their CO2 emissions. There will be a market-based auction to support “low-carbon-intensity” solutions (like solar and wind power) and employ offsets to help companies meet their compliance obligations. 
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A gallon of gas burned by our cars contributes 19 pounds of carbon dioxide to the atmosphere. That’s 150 tons a year for a car driving just 15,000 miles. 

 U.S. Conference of Mayors

Douglas H. Palmer, mayor of Trenton, New Jersey, and president of the U.S. 

Conference of Mayors, and Conference Executive Director Tom Cochran officially  launched  the  U.S.  Conference  of  Mayors  Climate  Protection Center on February 20, 2007, in recognition of an increasingly urgent need to provide mayors with the guidance and assistance they need to lead their cities’ efforts to reduce the greenhouse gas emissions that are linked to climate change. Of course the mayors have always been active in promoting policies on a variety of issues, but this center specifically addresses the need for global climate protection. According to their Web site, this initiative is a “giant step beyond advocacy of a stronger federal role in reducing emissions.” It drives it down to the local level, just as we are advocating that the best way to accomplish greenality is to drive the effort down to the project management level. For further information on the U.S. mayors’ efforts, go to http:/ www.usmayors.org/climateprotection. 

Bottom-up demand from Project stakeholders, 

sponsors, and Customers

As important as any mandate or guideline is the demand from the stakeholders, including sponsors and customers. Sometimes it may not be as clear as a mandate or even a guideline, and is further complicated by conflicting goals and objectives. It is an area of primary concentration for the project manager because, after all, project management is all about properly setting project expectations and then meeting or exceeding those expectations. We’ll discuss expectations at length in Section II of the book. 

For now, it is important to understand some of the latest demands from stakeholders, and what influence they have on prospective projects. 

Of the many stakeholders in a project, of prime concern is the sponsor or funding entity, and to a great extent financial institutions are looking for organizations to be environmentally conscientious. It may be that their stakeholders, the people like you and me who supply the money that the banks lend, are being more vigilant about where we want to invest our 
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money. If we see money going to green companies, we may be more likely to use that financial institution. 

Climate change in particular is in the forefront of people’s minds.  Your project  stakeholders  see  it  in  Al  Gore’s   An  Inconvenient  Truth,  14  in  the wildfires of number and scope at a level above historical records in the increasingly dry (U.S.) West, in the unusually heavy and persistent rains in the East, or an inordinate number of tornados in the Midwest. 

The physical conditions causing drought in the United States are increasingly  understood  to  be  linked  to  sea  surface  temperatures  (SSTs)  in  the tropical Pacific Ocean. Studies indicate that cooler-than-average SSTs have been connected to the recent severe western drought, severe droughts of the late 19th century, and pre-colonial North American mega-droughts. Some climate  model  projections  suggest  that  warming  temperatures  resulting from increased greenhouse gases in the atmosphere could return the western United States within decades to more arid baseline conditions similar to those during earlier times.15

More and more people are becoming aware of and concerned about climate change. Given the choice between a company that is trying to reduce its greenhouse effect (GHE) and a company that is not demonstrating a desire to reduce its GHE, and given the “temperature” of consumers, the choice  is  easy.  Consumers  are  voting  with  their  pocketbooks.  “Green” 

companies like Timberland, Patagonia, and Stoneyfield Farms continue to prosper, even in a down economy. In July 2009, when other companies were closing stores, Timberland opened an eco-friendly store in New York City. In a May 8, 2007, article in the  Financial Times,  David Wighton reported that Citigroup, the world’s largest financial services group, would commit $50 billion to environmental projects during the next decade and commit to increase 10-fold to $10 billion its planned investment to reduce its own greenhouse emissions. He also reported that Citigroup has begun to  advise  borrowers  to  make  their  projects  more  environmentally  sustainable to reduce their risks amid concerns about future environmental regulations. Other financial institutions like Bank of America are also committing to greater emphasis on the environment. 

Everywhere  you  look  are  ads  and  more  ads  touting  green.  There  are green  landscaping  companies  using  organic-based  fertilizer;  there  are green cleaning companies advertising the use of products safe for children, pets, and the environment. With all the attention on green advertising 
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of manufacturers and service providers, it is hard to imagine that it isn’t influencing the buying habits of the consumer. 

Consider that, as reported in the column “The Buzz” in the September 2009  edition  of   PM  Network,   the  monthly  magazine  of  the  Project Management Institute, “Nearly two-thirds of U.S. consumers said they’d be willing to pay a 10 percent premium for a home with green features.” 

(That’s not a paltry sum on a home worth $300,000–$500,000 and more.) Keeping all that in mind, the project manager has to ensure that the product for the project will have a high greenality score, to differentiate the product from the competition (or just to stay in competition). Also, the process to  get to the end product must have a high greenality score to differentiate the organization from another. Green is not going away. The project manager needs to be able to take the initiative to do the right thing, and the benefits of a high greenality score will follow. 
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 Green Project Terminology: 

 The Language of the Green Wave

As with every discipline, there are some key terms and fundamental concepts to learn so let’s start with those. Project managers know that being conversant in a practice area is critical, not only to truly perform well, but to increase our personal credibility and to get good results. One cannot succeed in a technical firm dealing, for example, with sophisticated pharmaceutical drug introductions and refer to the products or the process components as “whatchamacallits” and “thingamajiggies.” You may not need to be a full-fledged expert in the technology, but you’d better know how to talk to and understand your subject matter experts and customers. 

The green wave context is no different. The bad news is that the green wave has a large vocabulary and a set of new concepts to understand. The good news is that most of the concepts center around an important few (it’s that Pareto principle at work again), and we can filter that large vocabulary down to a relatively few terms that you’ll need for “green wave” conversancy. For the project manager, the remainder can be acquired as you go through the various processes of green project management. 

CarBon FootPrint and sustainaBility

 Carbon footprint and  sustainability  are two   important terms in the green wave.  Carbon footprint is important for several reasons. It is the residue left behind when using carbon-based fuels, analogous to the footprint you leave behind when walking across a sandy beach. The problem with the carbon footprint is that, unlike your footprint in the sand, it is not easily erased by the tide. Your carbon footprint is made up of two components, a direct 17
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component and an indirect component. Let’s look at your own home’s carbon footprint as an example. The direct component includes such things as the output of your home heating, ventilation, and air conditioning (HVAC) system, or the gas mileage of your car, for instance. The indirect component includes items like the energy it takes to deliver the things you buy, the transportation for your groceries, or the energy it takes to manufacture your television set. It is also important because it can be somewhat mitigated—or at least reduced—by actively reducing energy consumption, by specifying products whose makers have reduced their carbon footprint or, when that isn’t enough, by purchasing or trading carbon offsets, which is something of a controversial subject: “Buying offsets for an energy-wasteful home or business and cal ing it environmental y responsible is akin to buying a Diet Coke to go with your double bacon cheeseburger—and cal ing it a weight-loss program. Efficiency (and calorie reduction!) comes first” (Joel Makower).1

Purchasing carbon offsets is a personal decision. Here are a few companies  that  offer  the  service:  terrapass  (http:/ www.terrapass.com), 

NativeEnergy  (http:/ www.native  energy.com),   Carbonfund  (http:/

www.carbonfund.org),  among others. 

You may not think you have much control over the indirect component of your carbon footprint, but you do. For example, you can mitigate the transportation of your groceries by buying local products when you can, utilizing farmers markets during the summer, or purchasing at an area farm stand. Carbon offsets are another way to mitigate both direct and indirect components of your carbon footprint. But, as mentioned earlier, they are controversial in the fact that they can be perceived as being an excuse to pollute. “I don’t have to reduce my carbon emissions. All I have to do is buy carbon offsets to mitigate those emissions.” As a project manager, your personal code of ethics, even if you are not a member of the Project Management Institute and don’t necessarily adhere to their Code of Ethics and Professional Conduct, would not allow such an argument. 

Carbon offsets are effective when used as intended. It is the responsible thing to do in situations where an organization or individual has a plan for zero emissions, and is working toward that plan. Until they get to zero emissions, the organization or individual can buy carbon offsets to fund equivalent savings, or momentum toward those savings, elsewhere. Once 
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zero emission is achieved, there is no need to continue to purchase offsets. 

When choosing a company from which to purchase offsets, look for one with longevity and a good track record from investors. 

The Project Management Institute is the leading global association for the project management profession. Since its founding in 1969, it has been at the forefront of working with business to create project management standards and techniques that work in all project environments. 

PMI  defines  sustainability. We  wanted  to  know  how  PMI  defines sustainability,  so  we  went  to  the  latest  (2009)  edition  of  the   Combined Standards Glossary (4th ed.)2 and found this definition: “sustainability: a characteristic of a process or state that can be maintained indefinitely.” 

We think that definition does not carry with it the more balanced, more earthly view. It’s accurate, perhaps only because it’s so bland and flat. So what else is there in the way of defining sustainability? 

It is all about balance. We agree with the definition but there is much more to it.  Sustainability is a balance that allows for our continued existence. The most widely quoted definition internationally is the “Brundtland definition” of the 1987 Report of the World Commission on Environment and Development—that sustainability means “meeting the needs of the present without compromising the ability of future generations to meet their own needs.” 

We spoke at length about a project management definition of sustainability with educator Gilbert Silvius, professor at Utrecht University of Applied Sciences. Gilbert is the initiator of that school’s Master of Project Management program—the first accredited Master of Project Management in the Netherlands (see Figure 2.1). 

“Although some aspects of sustainability are found in the various standards of project management,” he said, “it has to be concluded that the impact of sustainability is not really recognized yet. The way projects are managed, measured, and reported doesn’t reflect the different aspects of sustainability that can be derived from the concepts of sustainable development.” Gilbert went on to say, “It is clear that a lot of work still has to be done on the implications of sustainable project management and that there is a growing need for expertise, criteria, and concepts to practically implement the concept in the management of projects.” 
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Figure 2.1

Interrelating life cycles. Adapted from A. J. G. Silvius, J. van der Brink, and A. Köhler, 

“Views  on  Sustainable  Project  Management,”  In   Human  Side  of  Projects  in  Modern Business,   IPMA  Scientific  Research  Paper  Series,  ed.  Kalle  Kähköhnen,  Abdul  Samad Kazi, and Mirkka Rekola, 2009, p. 26 (Helsinki, Finland: IPMA). With permission. 

If  we  agree  that  sustainability  does  have  the  aspect  of  “the  ability  of future generations to meet their own needs,” it begs the question: have we even begun to accomplish—or even properly  consider—that? Politics aside, looking at sustainability in projects, the project manager needs to evaluate the project through the concept of an “environmental lens.” 

the environmental lens

An  assertion  from  EarthPM  is  that  “project  managers  must  view  their projects through an environmental lens. This increases the project manager’s (and the project team’s) long-term thinking and avails the project of  the  rising  green  wave  of  environmentalism.”3  It  is  through  that  lens that the project manager will view the various aspects of the product of the project and the project’s processes as well, to ensure that what  can be done to increase greenality  will be done. The higher the greenality of the project, the lower the impact of the project itself on the environment, and the greater the sustainability of the project’s product. 

the CyCle oF sustainaBility

While we are talking sustainability, there is another concept, called the cycle of sustainability. A perfect cycle of sustainability utilizes everything it 
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produces and in effect has zero emissions, zero waste. This may be impossible to achieve to perfection, but nature comes very close. Consider the earthworm for instance. Its sole purpose or  raison d’être (unless you are a fisherman or a bird, that is) is to process dirt. Dirt goes in one end and comes out the other, improved from its entry point. The worm’s unique anatomy allows for mixing of organic material (dirt) with its own secretions, creating a much richer soil after it passes out of the worm. So the cycle would be dirt, through worm, better dirt, and nothing is wasted. 

And of course, not all trash even makes it to the landfill. The Great Pacific Garbage Patch, which is a swirling vortex of waste and debris in the Pacific Ocean, covers an area twice the size of the continental U.S. 

and is believed to hold almost 100 million tons of garbage. 

—treehugger.com

There are many examples in nature of cycles of sustainability, some simple, some more complex. The real challenge for the project manager comes when he or she has to determine the cycle of sustainability for a project. 

How are they going to show that there will be little or no waste, that everything that can be utilized will be utilized? Further, how will they show that the project (including the product and the process) considered all the possibilities when constructing the cycle of sustainability? They will do it with a new thinking paradigm. That paradigm includes viewing the project through the environmental lens, being aware of the project’s impacts as well as how to mitigate those impacts, whether by design, or when necessary through offsets. It is “green thinking,” and it becomes easier as you gain experience with the new paradigm. 

Cradle to Cradle

Part of green thinking is the cradle-to-cradle (C2C) concept. It used to be that we thought of projects as cradle to grave. William McDonough and  Michael  Braungart4  argue  that  the  conflict  between  industry  and the  environment  is  not  an  indictment  of  commerce  but  an  outgrowth 
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of purely opportunistic design. The design of products and manufacturing systems growing out of the Industrial Revolution reflected the spirit of the day—and yielded a host of unintended yet tragic consequences. 

They  make  the  case  that  an  industrial  system  that  “takes,  makes,  and wastes” can become a creator of goods and services that generate ecological, social, and economic value (see Table 2.1). Mr. McDonough sent us this quote: “Our goal is a delightfully diverse, safe, healthy and just world, with clean water, air, soil, and power, economically, equitably, ecologically, and elegantly enjoyed.”5

the natural steP

The  Natural  Step6  is  one  of  the  founding  concepts  in  green  thinking. 

According to those fundamentals, there are four system conditions and each must be addressed by a principle of sustainability. It includes four conditions of sustainability and then answers each one with a  principle of sustainability (see Table 2.2). 

What it boils down to is that almost all green efforts are centered on these four principles. At first glance, the four conditions and principles may seem overly altruistic and impossible to achieve. However, look more closely at what is being advocated. The conditions and principles point to the fact that something needs to be done to stop our contributions to the buildup of the most toxic by-products of our society, not that we can’t stop using natural resources. We just need to use them in a more responsible way. 

Couple  these  conditions  and  principles  with  the  five  assertions  from EarthPM  (see  Introduction)  and  one  can  easily  see  the  intersection between green and project management. In order to serve the four principles, future projects will need to be coordinated in a disciplined manner.  Who  has  the  better  capabilities  to  support  the  principles  than  the project manager? Recall the definition of project management: “it is the 
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taBle 2.2
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 Note:  Adapted from The Natural Step, http://www.naturalstep.org. 

application of knowledge, skills, tools, and techniques to project activities to meet or exceed stakeholders’ needs and expectations from a project.”7 

We take it one step further and add, “to make any decision necessary to be environmentally responsible.” 

CorPorate soCial resPonsiBility and 

the green ProjeCt manager

How can a project manager influence corporate behavior? Can the project  manager  help  a  corporation  attain  social  responsibility?  Corporate social responsibility (CSR) is directly related to green project management by definition. To define CSR, once again one only has to look to Natural Step’s  four  conditions/principles  for  a  sustainable  society.  The  authors have always asserted that project management is a microcosm of general 

 24  •  Green Project Management

business.  We  just  see  project  management  as  being  a  core  sample  and special case of general business. That special case includes a certain ethical and moral consideration that may not necessarily be a driving force behind general business decisions. Driving forces behind general business decisions are usually bottom line driven. In a lot of cases, leadership does balance the need to make a profit with the need to demonstrate CSR. But business is project driven. No matter how you think about it, business is providing something to a stakeholder or group of stakeholders, whether it  is  sustainable  energy,  legal  services,  or  any  number  of  other  things. 

Everything that is not steady-state operation is a project, and the project is managed by someone, whether or not the person has the specific title of “project manager.” Because everything is a project and every project is managed “somehow” (well or badly), those people (and for the sake of argument we will call them project managers) are the leading edge of the change. So, who better to emphasize CSR, particularly if it isn’t in the corporation’s DNA? Every corporation should be accountable to lead in a way that models responsible behavior. 

What does CSR look like? It comes in many forms. It could be Timberland Corporation’s support of City Year. It is not enough to adopt the “do no harm” mentality. So, CSR may look like Starbucks’ commitment to ethical coffee sourcing.8 According to the Howard Schultz, chairman, president, and CEO of Starbucks, “In fiscal 2007, 65 percent of our coffee was purchased from C.A.F.E. (Coffee and Farmer Equity) Practices–approved suppliers  who  are  integrating  our  rigorous  standards  for  sustainability throughout the coffee supply chain. Our goal is to be purchasing 80 

percent of our coffee through C.A.F.E. practices by 2013, and extending the program’s reach to areas in Africa and Asia.” In addition, CSR could come in the form of DESERTEC as detailed in Chapter 4, or any number of corporations supporting their own energy-reducing efforts. Of course some of those projects may be self-serving, but they are conserving not only their energy, but ours as well, which makes them CSR. The key to remember is that each and every effort undertaken is a project, and each and every project will need someone to manage it. Wouldn’t it be better to have a person (project manager) who is the most familiar with CSR and the greenality effort? 

City Year was founded in 1988 on the belief that young people can change the world. 
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At  City  Year’s  locations  across  the  United  States  and  in  South Africa, young people—called “corps members”—serve full-time for 10 

months. 

City Year’s vision is that one day the most commonly asked question of a young person will be, “Where are you going to do your service year?” 

City Year leverages the talent, energy, and idealism of corps members who serve as tutors, mentors, and role models to help students stay on track—and get back on track—to graduate. 

BiodegradaBle

Biodegradability of products used by project managers and by the products of their projects is another one of the key issues with which PMs must deal.  Biodegradable has a variety of definitions depending on the point of view. The foci of the definition differences have to do with rate of biode-gradability and if the product is really biodegradable. One of the products that is getting a lot of interest is biodegradable diapers. We use this example because it illustrates the definition, not because Green PM is at its infancy. Still, it’s a reminder that, indeed, Green PM is at a very tender age! 

Disposable diapers have always been a problem in landfills. Their tendency to hang around forever has caused a surge in the manufacture of “biodegradable diapers.” While diapers make up only about 3% of the landfill space, they lag behind only newspapers and food/beverage containers, and amount to 10 billion diapers annually in the United States. The energy costs to wash cloth diapers far outweigh the benefits of using cloth diapers. 

Parker Mathusa, program director of the New York State Energy Research and  Development  Authority,  explained  that  cloth  diapers  changed  six times a day use 142 gallons of water a week to launder. Cloth diapers generate 50% more processed solid waste than disposables and consume three times more nonrenewable energy sources, such as oil and natural gas, for heating and pumping water to wash them than do disposables. The controversy now arises with biodegradable diapers in that if they are put into plastic bags and put out for trash collection, they will not be exposed to the elements they need to biodegrade. Some manufacturers, Procter and Gamble being one of them, are recommending that biodegradable diapers be composed to allow the same organisms that are present in compost 
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piles to “eat” the diapers. Additionally, it has been found that biodegradable diapers may contain more plastic than disposable diapers, to make up for their lack of strength. As you can see, the biodegradable controversy continues. One of the best Web sites we have found to help the project manager with biodegradable solutions is that of Biodegradable Products Institute, Inc., out of New York City (http:/ www.bpiworld.org/). 

greenWashing

Greenwashing is a derogatory term for a variety of practices that appear green but in actuality give only lip service to being green. “More than 98% of supposedly natural and environmentally friendly products on U.S. 

supermarket shelves are making potentially false or misleading claims.”9 

The word has been around since 1999, when it was defined as “disinformation disseminated by an organization so as to present an environmentally responsible public image” by the  Oxford English Dictionary.10 While we’ve read definition after definition (with some being rather complex), various “deadly sins of greenwashing,” and much more, for simplicity’s sake we will put it this way—you will know it when you see it. It is decep-tion, making people believe that a company, a product, or a process is green when in actuality it is not. It also has the caveat that it is intentional. 

There will be some instances when there is an honest belief that what is being portrayed is green, when in fact it may not be. That is more of an uninformed disclosure rather than greenwashing. Using the old “duck analogy” backward, “if it doesn’t walk like a duck, quack like a duck, or swim like a duck, it probably isn’t a duck.” So, if it doesn’t feel “green,” it probably isn’t. 

The term  greenwashing was coined by suburban New York environ-mentalist  Jay  Westerveld  in  1986.  He  used  the  word  in  an  essay  in regard to the hotel industry’s practice of placing placards in each room promoting reuse of guest towels to “save the environment.” He argued that the hotel industry was doing little or nothing else to help the environment  and  that  playing  on  guests’  environmental  consciences  to reuse towels was merely a ploy to save money. 
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Every  year,  The  Green  Life  (http:/ www.thegreenlifeonline.org)  has  a campaign called “Take Green Wash to the Cleaners” in which they highlight some of the year’s biggest deceivers. In 2005, they featured Ford Motor Company and its “blue oval” as symbols of environmental commitment. 

However, when you compare the overall fleetwide fuel economy, Ford at the time was the worst of all the major automobile manufacturers. And, to top it off, the company allocated $8 million for lobbying at the state and federal level against mandates to reduce carbon dioxide emissions.11 

In 2006, The Green Life featured Nestlé Company when it introduced its 

“Partner’s Blend” instant coffee, which bears the fair-trade label. However, this coffee represents about only 0.01% of Nestlé’s coffee imports “and with the remaining 99.9 percent, Nestlé continues to use their large market share to keep small coffee farmers in poverty, while reaping huge profits.”12

Here  are  some  “green  tests”  you  can  do  to  help  make  the  decision between green and greenwashing:

•  Labeling is one of the easiest ways to “greenwash.” There are labeling  words  that  are  supported  by  strict  independent  certification, like   organic,   backed  by  the  U.S.  Food  and  Drug  Administration’s (USFDA) National Organic Program, or  green seal,  a certification founded in science-based standards (http:/ www.greenseal.org). 

•  If it seems too good to be true, it probably is. Be skeptical of claims made by notoriously nongreen sources, like oil companies and automobile manufacturers. We are not saying that boycotting these companies is the answer, just that if you are buying because of a “green claim,” you may want to rethink the reasoning. 

•  Don’t just accept, check it out. There are a number of sites that provide information about green or not green. We have included some of those in Chapter 12. 

From the UK’s Department of Environmental and Rural Food Affairs comes their “Green Claims Code.”13 A green claim should be:

•  Truthful, accurate, and able to be substantiated

•  Relevant  to  the  product  and  the  environmental  issues  associated with it

•  Clear about what issue or aspect of the product is in question

•  Explicit about the meaning of any symbol used in the claim

•  In plain language and in line with standard definitions
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triPle Bottom line

Triple  bottom  line  can  be  simply  defined  as  the  business  connection between  people, planet,  and  profit. Not so simple is the balance between those three elements. However, the project manager is no stranger to balance. For a long time it was  cost, time,  and  quality. Most recently it has become balancing all of the project “risks.” If we think about the past, wasn’t it all about profit? What makes you think that it still isn’t about profit?  People,  planet,  and  profit  are  not  necessarily  mutually  exclusive. As a matter of fact, the opposite is true. By using the techniques of greening a project’s processes and product, there should be a positive effect on the planet. By saving energy, for instance, fewer resources are consumed,  meaning  a  cost  savings—increased  profit.  Saving  resources can translate into saving “human resources,” making people more efficient. Managing that  triple bottom line makes sense going forward, and it is not any different from what the project manager has been doing. That’s why we believe that project managers should and will lead future green efforts. (See Figure 2.2 for a representation of the triple bottom line called 

“the triple-P.”)

eCo audit

The term  eco audit is particularly interesting in that it is very ambiguous. 

The way we see it is that it is application based. The industry you are in will dictate the standards against which you are judged during an eco audit. 

At this point those standards seem to be moving targets, and there certainly isn’t one standard that we can point to that is everything to every-body. What we’ve been able to ascertain is that most eco audit offerings are really about carbon dioxide usage analysis. The carbon footprint calcula-tor can be defined as a personal eco audit, at least at the carbon footprint level. However, to take a personal eco audit, extensive survey information must be collected relative to your reduce, reuse, and redesign efforts. We believe that just as a personal eco audit is more than just calculating a carbon footprint, industry-wide eco audits will have to include more than carbon dioxide usage. 

 Green Project Terminology: The Language of the Green Wave  •  29

Project Life Cycle

Pre

Execution

Feasibility

Feasibility

Basic

Develop-

& 

Launch

Hand-over

ment

Testing

Project

Life Cycle

Pre-

Manufac-

turing

Detailed

Con-

Operations/

Decom-

Design

struction

Main-

missioning

tenance

Asset Life Cycle

Product

Usage

Phase-out

& 

Disposal

Figure 2.2

The  triple-P  concept  of  sustainability.  From  California  Academy  of  Sciences,  San Francisco. 

reduCe, redesign, reuse, reCyCle

It is not by accident that the words are listed in this order. The best solution to save valuable resources is to reduce their usage. The project manager, in the forefront of resource usage, has the largest impact. Finding more innovative, efficient, and smarter ways to spend the limited resources is a way to reduce their usage. When all possibilities to reduce resource usage are exhausted, redesign is another possibility. The project manager can ask the following questions:

•  Is there a way to change the project management process so that it is more efficient and use fewer resources? 

•  Is there a way to redesign the product of the project to use less of whatever resources are needed to manufacture, implement, or control the product? 

•  What can I do to help the process and product? 

•  What can the team do to help the process of product—the whole process, from inception to disposal? 
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reneWaBle energy

The sources of renewable energy are more extensive than we thought when we first started to research this book. Not only are they more extensive, but much more intriguing than we thought. 

Wind

Wind is probably one of the more familiar renewable energy sources. The American Wind Energy Association provides this explanation: “In reality, wind energy is a converted form of solar energy. The sun’s radiation heats different parts of the earth at different rates—most notably during the day and night, but also when different surfaces (for example, water and land) absorb or reflect at different rates. This in turn causes portions of the atmosphere to warm differently. Hot air rises, reducing the atmospheric pressure at the earth’s surface, and cooler air is drawn in to replace it. 

The result is wind. Air has mass, and when it is in motion, it contains the energy of that motion (‘kinetic energy’). Some portion of that energy can convert into other forms—mechanical force or electricity—that we can use to perform work.”14

Within 10 years, wind power could provide 20% of America’s power.  

And, offshore wind turbines have the potential to produce as much power as al  of the power plants in the United States. 

—treehugger.com

solar

Speaking  of  solar,  solar  energy  has  been  used  as  long  as  man  has  been around. In ancient Egypt, people worshipped the sun god Ra, and they derived both physical and metaphysical energy from the sun. Solar energy continues to be used for things as simple as line drying clothes. Interestingly, a California government Web site (http:/ www.energyquest.ca.gov) points out that “decaying plants hundreds of millions of years ago produced the coal, oil and natural gas that we use today. So, fossil fuels are technically a form of solar energy stored millions and millions of years ago. Indirectly, 
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the sun or other stars are responsible for ALL our energy. Even nuclear energy  comes  from  a  star  because  the  uranium  atoms  used  in  nuclear energy were created in the fury of a nova—a star exploding.” Solar water heating has been utilized in the United States since the 1890s. “In 1897, 30 

percent of the homes in Pasadena, just east of Los Angeles, were equipped with solar water heaters. As mechanical improvements were made, solar systems were used in Arizona, Florida and many other sunny parts of the United States.”15 We are most interested in the application of the generation of solar thermal electricity. Huge solar panels collect sunlight to heat water, producing steam to run electricity-generating turbines. One of the downsides is that electricity cannot be generated during cloudy days, thus triggering larger projects like DESERTEC, featured in Chapter 4. 

geothermal

Geothermal is using heat from within the earth. Geothermal energy is one of what we consider the more interesting renewable energy sources because one of the authors has a background in geology. There are a couple of ways to utilize earth to produce geothermal energy. One is using deep wells to tap into superheated water or steam and pumping that to the surface for heating purposes or to run turbines to generate power. The second is to use stable temperatures closer to the surface. During the 1950s, we used to “drive” wells to use for watering lawns, rather than using the more expensive town water. What we found was that the water was a consistent 52° in temperature, a nice refreshing temperature in the summer. 

So how does 52° water help save energy? The water is already “heated” 

or “cooled” to 52°, therefore requiring less energy to heat it or cool it to the desired temperature than the winter water, which may be close to 32°, or the summer water, which may be at 80° or more. The method used to heat and cool the water is through a geothermal heat exchanger, in most cases a ground source heat pump that exchanges warmth or cooling from the earth. We will not take up your time detailing how heat exchangers work; just suffice it to say it is a more efficient method than air-sourced heat pumps or electricity. One caution, however, is that the initial start-up costs including the equipment are greater than the more conventional methods. However, it is possible to justify the added cost with a longer payback period and overall energy savings. And remember that geothermal energy does not have only to do with water. By building underground and taking advantage of the constant temperature of about 56°F and the 
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thermal lag of the earth, structures can be made much more energy efficient. An example is the library at Purdue University, in which the ground level is the roof and the library continues downward for five stories. See the article at http:/ www.homes-eco.com/underground-homes/ for more about underground-energy savings. 

sustainable Biomass

Sustainable biomass is probably one of the more interesting of the renewable-energy sources. According to the Biomass Centre (http:/ www.bio-

massenergycentre.org.uk) out of the UK, there are five basic categories of materials used as sustainable biomass fuels: virgin wood, energy crops, agricultural residues, food wastes, and industrial wastes and coproducts. 

Virgin wood includes products from forestry operations. There is a wide swath of land covering the northern parts of Vermont, New Hampshire, and Maine that has been traditionally “logged” for the purposes of paper production and building products. Those lands are also owned by various lumber companies. These operations, while focused on the paper and lumber production, do yield a large amount of by-product from debarking and branch trimming, as well as trees that cannot be used in the actual product production due to poor quality of one sort or another. Additionally, virgin wood can also come from the production process, waste from the lumber mills as an example. The third source of virgin wood is from tree-trimming operations from large Christmas tree farms or other large operations providing ornamental products. 

Energy crops are those crops that are grown specifically for use in the generation  of  energy.  The  best  known  of  these  crops  are  corn  and  soy beans,  used  in  the  production  of  ethanol,  the  additive  in  gasoline.  The Texas State Energy Conservation Office (http:/ www.seco.cpa.state.tx.us) 

is looking at the possibility of other energy crops grown in their area like sugarcane, switchgrass, and sorghum. Agricultural residue differs from energy crops in that it is the by-product of agricultural processes—even the by-product of energy crop production, like corn stalks or straw from grains such as wheat and rice. 

According to the National Science Foundation, “Green gasoline technologies recycle carbon instead of adding net carbon to the atmosphere. 

The same carbon that comes out of a tailpipe when green gasoline is 
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burned is taken out of the atmosphere by the next crop of green gasoline plants. With non-renewable sources of fuel, the source carbon had been isolated within the Earth, but adds to total atmospheric carbon when it burns.” 

 Green gasoline is another product derived from sustainable biomass. The National Science Foundation (NSF) tells us the following. 

There  are  three  main  catalytic  mechanisms  to  convert  plants  into gasoline:

1.  Gasification is one of the oldest mechanisms to make gasoline from non-petroleum  sources,  but  since  it  had  primarily  been  used  to convert coal or natural gas into gasoline, but it is only now finding applications as a green gasoline process. In gasification, extreme heat breaks the plants down to the fundamental components of carbon monoxide (CO) and hydrogen (H2). The gasses are passed over catalysts which grab the CO and H2, and depending on which catalysts are used, recombines them into gasoline. The process is well-established but is currently only feasible at large scales. It is expensive and not efficient when plants are the feedstock. 

2.  Pyrolysis is also a mechanism that uses heat, but it uses less than gasification, and like all of the catalytic approaches (including the method used in George Huber’s laboratory at the University of Massachusetts–

Amherst) it is so efficient that it does not require any external energy source. Researchers even hope to eventually use the heat produced by the pyrolysis process to generate electricity. While new for green gasoline applications, the process has a number of advantages in that it can use any plant starting material, including waste paper and grass clippings, and is efficient. So far, the process can produce components of gasoline, but not yet the full suite of components found in transportation fuels. 

3.  Aqueous phase processing starts with sugar, but sugar is somewhat easily derived from plants. At room temperature, the sugar is mixed with water and passed over specialized catalysts. If the catalysts are properly selected, the end result can be a wide range of substances, from  gasoline  (all  300-plus  chemical  components)  to  diesel  to  jet fuel  to  the  precursors  for  pharmaceuticals  and  plastics.  The  process, under development at Virent Energy Systems, Inc. in Madison, 
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Wisconsin,  and  initially  at  the  University  of  Wisconsin–Madison, in James Dumesic’s laboratory, is currently being scaled up for commercial applications. With buy-in from a number of major industry partners, Virent is hoping to bring this green gasoline process to market within the next 5 to 10 years. 

•  The sugar source for aqueous phase processing can come from such plants as sugar beets and sugarcane, and many researchers are devising ingenious ways to create sugars from all the parts of a plant. Some researchers are also working on growing new plants that are easier to convert into sugars. 

•  Source plants, such as switchgrass, can be grown on marginal lands,  so  neither  food  sources  nor  pristine  forests  need  to  be impacted.16

Food waste, from a variety of sources, is also being considered and in some  cases  is  already  being  used  as  an  alternative  energy  source.  One source is from fast-food and other restaurants that generate grease from the food preparation process, like cooking burgers. The UK seems to be leading this effort, using food wastes from the supermarket. According PDM, a UK 

recycling and processing company, “The collected products go through an innovative process which separates the food material from any packaging. 

The food products are either then re-processed to recover valuable materials that are used in the manufacture of bio-fuels, or are used as a ‘neat’ bio-fuel for direct biomass combustion.” Another source is household garbage. 

There is a project in the Virgin Islands called Wāstaway. The goal of the project is take household garbage and create a product that can be used as an alternative fuel source. They have developed a “process that takes unsorted household garbage and converts it into a product called Fluff®, which can then be easily used in a variety of other ways. Fluff is similar in consistency to wood pulp, and can be processed for use as a growing medium for plants and turf, can be gasified to generate steam, can be converted to synthetic fuels such as ethanol, diesel, and gasoline, or can be compressed and extruded to make products such as construction materials.”17

The  final  alternative  biomass  fuel  source  is  that  derived  from  industrial waste and nonproduct output of manufacturing and other industrial processes. One of the sources of this alternative fuel is municipal wastes. 

However, all of the literature so far points out that while burning municipal waste at high temperature to produce some energy recovery is preferable to burning it and not recovering any energy, according to the EPA, 
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nothing says that this can be done with any cost efficiency. So garbage as an alternative fuel source seems to be many years away. However, tire-derived fuel (TDF) has proven to be an interesting alternative. According to  the  EPA  (http:/ www.epa.gov/waste/conserve/materials/tires),   tires produce about the same amount of energy as oil and 25% more energy than  coal,  and  the  ash  residue  may  contain  lower  heavy-metal  content than some coals. Industries that are particularly suited for TDF are paper and  pulp,  cement,  industrial  boilers,  and  electric  utilities.  The  Rubber Manufacturers Association (http:/ www.rma.org),  as of their 2006 report, shows that there are 188 million tires stockpiled in the United States. This number is continuing to decline, but still presents a significant problem, or a source of fuel depending on how you look at it. 

Wave motion and tides

Wave motion and tides are probably two of the more controversial and least defined of the alternative energy sources. There has been some study of  both  of  these  alternative  energy  sources.  Ocean  Power  Technologies (http:/ www.oceanpowertechnologies.com) among others have designed a buoy that is capable of generating power from wave action. There have been rumors of an attempt to harness the tidal power in northern New England and into Canada where tidal differences can be 9–12 feet and more,  generating  huge  volumes  of  water  moving  in  and  out  of  estuaries and rivers. There is a plant operating in La Rance, France, generating approximately 240 megawatts of power, but issues of impacts on the area fisheries may be insurmountable. 

smarter oBjeCtives

One  way  to  get  smarter  about  green  project  management  is  to  get SMARTER about green project management. What does that mean? Some of the “more seasoned” of us may recall the old TV series,  Get Smart,  and the more youthful readers will certainly know the  Get Smart movie that came out a few years ago (based on that original TV show). The title, and most of the writing, was very clever, and “played with words.” This would figure, since the writers included comics Mel Brooks and Buck Henry, and 
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starred funnyman Don Adams. Smart (played by Adams) was the name of the protagonist agent, and the bad guys were always trying to “get” (as in capture) Smart. But it was of course also a reference to getting smarter—

as in “gaining intelligence or wisdom.” And most of us in the wonderful world of management will recognize the acronym SMART for dealing with goals and objectives. Remember? 

S—specific, significant, stretching

M—measurable, meaningful, motivational

A—agreed upon, attainable, achievable, acceptable, action oriented R—realistic, relevant, reasonable, rewarding, results oriented t—time based, tangible, trackable

The time for getting SMART has passed. It’s gone. It’s fizzled. It’s deceased. 

Would you believe that it is at least getting old? Instead of getting SMART 

these days, we think we need to be SMARTeR. How, you ask, can we be SMARTER? Glad you asked. 

We can be SMARTeR by adding two more letters to SMART. Of course, those two letters are e and R. 

e—Environmentally

R—Responsible

In other words, it’s not just enough to set our project goals and objectives as we said earlier; we also have to consider the effectiveness of the processes of the project itself, its own waste and inefficiencies, and the end product and its disposal or reuse. 

Remember, it is not only the project manager who should be asking these questions, but the entire set of human resources available  throughout  the project should be asking these questions. 

When the reduce/redesign possibilities have been explored, the next step is to ascertain whether or not there is anything in the process or product that could benefit from reuse. Is there anything from an existing project process or product that can be utilized in the new project process or product? The entire focus here is to avoid recycling as much as possible. 

Recycling, although a nice thought, poses its own set of problems. One only has to look to China and their increasing, and illegal, “recycling” stockpile of electronic devices such as CRT screens, old televisions, and computers. 

Attempts to remove precious metals and other valuable components are 
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causing untold damage to the physical environment and thus to the local population. From the method of burning electronic components, there is toxic air, and from the acid baths to remove precious metals, there is water pollution. According to the EPA, more than 2 million tons of electronics are discarded in the United States annually. All of that has to go somewhere. Even when companies like Sony, Dell, Apple, and others have the best intentions by offering recycling programs for their products, the best recycling effort is no recycling. But as we know, that solution is impossible, so utilizing recycling as the least preferred method is the right choice. 

We’d like to close this chapter with an inspirational word from Storm Cunningham. Storm is an always-in-demand keynote speaker and author of the recent books  The Restoration Economy (2002) and  reWealth (2008). 

Storm  is  founder  of  the  Revitalization  Institute,  whose  mission  is  “to advance integrated renewal of communities and natural resources worldwide,” and the CEO of the Resolution Fund, which is focused primarily on training the public and private sectors to be better partners in revitalization, and connecting the right private resources to the right public projects at the right time. He’s also apparently quite a fan of our profession. In his chapter “Global Trends in Project Management” in  Project Management  Circa  2025,  18 Storm says: “Turning our damaged natural, built,  and  socioeconomic  assets  into  revitalization  is  now  the  world’s most complex and urgent challenge. The case can be made … that project  and  program  managers  can  and  should  be  the  lead  profession  for the revitalization of our communities and the restoration of our natural resources.” Storm actually closes the chapter with a direct invitation to PMI members, encouraging project managers by saying that they are best positioned to facilitate the renewal of the planet. “Grand words,” he says, 

“but true nonetheless.” 
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 Understanding Green 

 Project Fundamentals

green, Quality, and greenality

There is an equation and a new word we like to use to show the relationship between green and quality. It’s a simple equation:



Green + Quality = Greenality

Greenality is the new measurement for a project’s green quality. Greenality does not have a long history, nor does it have a set of distinguished people standing behind it, gurus like Philip Crosby, W. Edwards Deming, and Joseph Juran, but those people, whether they realized it or not, laid the foundation for greenality. There are many parallels between greenality and quality. When a company relies 100% on inspection to ensure quality, a certain attitude permeates the working environment, that any 

“mistakes” will be caught by the inspectors. Moreover, inspection is both tedious and monotonous and leads to its own set of issues, such as missed defective product because of boredom. It requires vigilance. So, like quality, greenality must be  designed in—not inspected in. The processes of the project and its outcome should serve sustainability and not require workers to be vigilant at all times. Greenality becomes an up-front and integrated activity for both the product of the project and the process of managing a project. 
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taBle 3.1
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a  Juran Institute. 

What else can we learn about greenality from the quality masters? Take a look at Table 3.1. 

Philip Crosby, sometimes known as the “father” of quality management, asserted one of the most influential statements about quality management—

that “quality is free.” While his 1979 book is titled  Quality Is Free,  it is the subtitle that has more meaning to greenality:  How to Manage Quality—So That It Becomes a Source of Profit for Your Business.  Greenality must be managed the same way, and we say that its project manager leads the management of greenality. In Section II, we’ll discuss in detail what the project manager can do during each project phase to ensure that quality is an innate factor for a project. As an example, in the initiation phase management must proactively insist on quality. To paraphrase Crosby, “management has to get right in there and be active when it comes to greenality.” 

Two of the other relevant messages from Philip Crosby are: “It less expensive to prevent greenality issues than to have to rework, scrap, or service them”; and “It is always cheaper to do the job right the first time.” When you think in terms of greenality or quality, think of the short- and long-
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term ramifications if things are not done right. Quality issues in the form of “cost of noncompliance” are obvious: increased expenses due to having to do that rework of scrapping, added warranty work, legal challenges, and degradation  of  an  organization’s  reputation.  Greenality  issues—though not as obvious—are just as detrimental to an organization. If greenality is not considered in this day and age, will consumers continue to buy those products? If greenality is not considered, in light of newer regulations and standards will the project ever see the light of day, or will it be mired in legal proceeding? And if greenality is not considered, and you buy into the claims of the thousands of scientists regarding climate change, on top of these product and enterprise issues there are the overriding environmental problems you are leaving our children and their children. Even small delays in implementation can cost companies millions in revenues and loss of market share. Two other thoughts that directly relate to greenality from Philip Crosby are: “It is always cheaper to do the job right the first time”; and “Quality is free, but it is not a gift.”1

We  also  see  a  definite  parallel  between  W.  Edwards  Deming’s  quality initiatives and greenality. The first example of this was demonstrated in the initial resistance he received when he first proposed his 14-point business philosophy. For a full definition of that philosophy, go to http:/

www.lii.net/deming.html. During the early 1950s, Deming proposed his philosophy, whose 14 points can be distilled down to three areas: constancy  of  purpose,  continuous  improvement,  and  removing  functional barriers. However, there was a marked resistance by American businesses to Deming’s ideas. The businesses’ attitude was that the United States was making the most superior products on the market, there would not be any competitors, and the businesses knew best for their customer. Deming tried  to  tell  them  that  it  wasn’t  the  case.  U.S.  businesses,  he  said,  were relying too much on the past, competition was on the horizon, and the consumer would drive the market. The superior product position, he said, was temporary. 

Finding  no  place  in  the  United  States  that  would  embrace  his  message, Deming turned to Japan, which became a willing and eager student. 

While it took some time, we all know what happened to the market for U.S.-produced goods like consumer electronics and automobiles. It is a different world than when Deming was trying to “sell” his quality message. We now know how the world is inextricably tied together environmentally. An explosion in population in the Pacific Rim affects Europe and the United States, by taxing already limited worldwide resources like 



 42  •  Green Project Management

300,000

200,000

100,000

0

1992 1994 1996 1998 2000 2002 2004 2006 2008

Figure 3.1

PMI membership growth: 1992 through November 2009. 

energy and food. Isolationism is not an option. However, greenality faces similar adoption issues to those that were faced by the early gurus of quality management such as Deming: misunderstanding of the costs versus the benefits, strong leadership, and the “we’ve been doing it this way for years” attitude among others. One thing we do have going for us is the relatively new field of project management. Certainly, project management has been around a while, as a discipline since the 1950s. The seminal event for the discipline was the formation of the Project Management Institute in 1969. Since that time the field has been growing in both popularity and influence. Today, PMI has hundreds of thousands of members worldwide (see Figure 3.1). 

The critical mass of project managers can provide the strong leadership in  greenality  efforts.  What’s  the  connection?  Project  managers  are  the ones who direct the consumption of resources in a project, and the ones who can instill a life cycle mentality into the project from its inception (see 

Table 3.2). 

Joseph Juran spent more than 70 years in the quality field. His major contribution is the  Quality Control Handbook,  still in use today after 48 

years. He applied statistical methods like the Pareto principle (80% of the problems are caused by 20% of the issues) to help companies understand and improve the way that quality was managed. We feel, however, that his most important parallel to greenality is his view that isolating the human issues  is  the  key  to  solving  quality  (greenality)  problems.  Specifically, human beings are prone to resist change. Greenality thinking, like quality thinking, is a change in culture. Once the resistance to change is understood and addressed, greenality, like quality, becomes second nature. It is designed in, not inspected in. Again, project managers are the logical choice to lead the cultural change, because, by definition, leading projects is leading change (see Table 3.3). 
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taBle 3.2
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a  Based on the quality management ideas of Joseph Juran in his book,  Quality Control Handbook,  ed. 

Frank M. Gryna (New York: McGraw-Hil , 1988). 

b  For further information on SMARTER, see Chapter 2. 

reduCing nonProduCt outPut

Nonproduct  output  (NPO)  is  an  interesting  phrase  used  by  many  to describe production-related wastes that are not part of the final product. 

It is essentially what is left prior to reuse or recycling, yet after all efforts for redesign and reduction have been exhausted. The first step in reducing NPO is to try to redesign the product or process so that all of the raw materials necessary (including human resources) are utilized to their maximum extent, ultimately producing zero wastes. As an example, if the product you are producing requires the use of disposable batteries, perhaps it can be redesigned to use rechargeable batteries. However, driving out all NPO in a product or process is a feat that is nearly impossible. 

There seems to always be some sort of by-product. After all, we humans expel CO2 as a by-product of breathing. 

The second step in reducing NPO is to reduce the usage of the type of raw  materials  that  produce  waste.  Keeping  with  the  previous  example, 
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with new technologies available the product that you are designing to use four AAA batteries may be able to be designed using two AAA batteries instead. This reduction of what appears to be only two batteries is of course multiplied by the number of products you sell—so this could be a reduction of thousands of batteries. And it makes your product more attractive because it is less costly to maintain. 

The third step then is to reuse. There is a distinct difference between reuse and recycle. Reuse indicates that the component to be reused does not have to have anything done to it. Recycling denotes that the component needs to have something done to it before it can be reused. A good example of reuse is in the computer industry. There are times when components, like a motherboard, become useless. Rather than fix the motherboard, it is sometimes more prudent to purchase a new computer. The memory chips and in some cases the removable or hard disk drives remain usable and can be ported to the new computer. The old computer is then recycled, and some components are reused. 

Within every product and process, there are ways to reduce NPO. It becomes obvious that the more we redesign and reuse, the less NPO there will be, thus the less we need to recycle. Project managers can lead the reduction of NPO by including the planning for reducing NPO in their up-front project management processes. 

New-home  construction  consumes  two-fifths  of  all  the  lumber  and plywood used in the United States each year. Two million tons of straw are burned or buried each year by farmers, enough straw to build 5 

million 2,000-square-foot homes. 

the ProjeCt management 

institute and greenality

To further the previous discussion, the authors are proposing some changes to the fifth edition of  A Guide to the Project Management Book of Knowledge ( PMBOK Guide). The fourth edition was released on December 31, 2008, and it likely will be several years before the fifth edition is released. This is the ideal time to get changes in. Those changes include a new subsidiary 
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plan to the project management plan called the environmental management plan (eMP).2 This plan will be specifically focused on the environmental and sustainability aspects of projects. The inputs to the plan will include the environmental objectives, the environmental policy, and the environmental risks of the project. A template will be provided. Like the quality management plan template, the EMP contains considerations for scope, stakeholders, organizational policies, and risk register, and will use tools similar to those in quality management like benchmarking, cost-benefit analysis, the cost of greenality, etc. Additionally, a new measurement, earned environmental value management (EEVM), is being proposed as a tool for monitoring and evaluating environmental performance variance for the project. 

Along with the addition of a new plan, there are other major areas in project  management  relevant  to  greenality.  There  should  be  considerations for the environment and sustainability during the creation of the project charter. Inputs to the statement of work should include environmental considerations as a business need, in the project scope description, and in the strategic plan. While  ecological impacts  and  social needs  are listed in the  PMBOK Guide,3 they are listed only in the aspects of projects undertaken for those purposes. We believe that environmental impacts and social needs are relevant additions to any project. The project manager, as the lead in the green effort, should have a broader application of those project aspects. 

Taking  it  one  step  further,  and  working  to  build  greenality  into  the DNA of project managers, we believe that there should be more consideration for the environmental aspects of projects in the Code of Ethics and  Professional  Conduct.4  Natural  and  environmental  resources  are mentioned briefly in the Code of Ethics and Professional Conduct, but the commitment should be stronger due to the seriousness of the global situation and our own assertions.5 The PMI has put wording in their updated core values (for the first value—project management impact) that states: 

“Project Management is a critical competence that has a positive influence on organization results and society.” It’s vague, but we believe it refers to sustainability and environmental aspects of a project and its product. 

We are proposing that the following be included:

•  Our commitment to sustainability means that we will take efforts on our projects (considering both the project itself and its product) to help eliminate or reduce:
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•  the buildup of compounds and chemicals in the earth’s biosphere

•  the progressive physical degradation and destruction of nature and natural processes

•  conditions that undermine people’s capacity to meet their basic human needs (for example, unsafe working conditions and not enough pay to live on)

Apple’s greenhouse gas emissions are approximately 10.2 million metric tons. According to the Web site, “By reducing our packaging over 40 percent between 2006 and 2009, we ship 50 percent more boxes in each airline shipping container. That saves one 747 flight for every 32,000 units we ship.” Apple also increased the percentage of weight of products recycled per year from 18.4% in 2007 to 41.9% in 2008, and has an estimated goal of 50% for 2010. Finally, Apple reduces the energy use in the facilities by installing specific sensors for saving million of kilowatts. 

—http://www.apple.com

Cost oF greenality

Earlier, we discussed the  cost of greenality. It is similar to the cost of quality in both the construction and, as stated earlier, its sources of opposition. 

In order to drive greenality into a project, it is pertinent to discuss the impacts if one  doesn’t drive greenality into a project. So what is  greenality? 

Greenality could be defined as the conformance to a set of environmental and sustainability objectives set for the project. We would rather think of greenality in terms of stakeholder needs and expectations. Greenality is focused on continually improving the environmental and sustainability of all of the resources consumed on a project. With greenality built into the project from the start (in the earliest planning stages), all of the participants have matching goals and expectations, including the project team. Therefore, greenality is driven internally as well as externally (see the “Stakeholders” section later in the chapter). When we talk internally, we also mean that the executive teams are focused on greenality and will 
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work closely with the project team to continually improve project greenality. Earned environmental value management is part of a common set of objectives tools used to monitor and control project greenality. The “costs” 

of greenality, therefore, are the same as the costs of quality: prevention costs,  appraisal  costs,  and  failure  costs.  There  will  be  up-front  costs  to educate individuals, executives, and project managers alike in the methods of setting environmental and sustainability objectives, as well as the development of tools to help with that process. Additionally, there will probably be greenality reviews, which take time and effort to prepare and participate in. There will be costs associated with monitoring and controlling the aspects of environmental and sustainability objectives. Data collection and analysis to help evaluate both the product of the project and the project management process are included as some of those costs. 

And finally, failure costs are the reason you are investing in all of these aspects of greenality. Some are tangible and immediate; some are harder to enumerate and/or take generations to accrue. With disciplined prevention and appraisal, the cost of what would have been failures, both internal (recycling, reuse, rework) and external (loss of credibility, warranty), will, in most cases, far outweigh the prevention and appraisal costs, and the long-term effect will be addition to the bottom line. So whereas Philip Crosby said quality is free, we say not only is greenality free, but it likely will make money for the organization, a definite positive for the green project manager trying to get this message across to stakeholders. 

ProjeCt liFe CyCle thinking

Effective project managers are very good at looking at the “global” view. 

Their thinking is  life cycle thinking,  from project initiation through closure and beyond. The application of green to life cycle thinking is most important because during every phase of the project the environmental impacts are different. In order to understand project life cycle thinking, it is important to define the project’s life cycle in this context. There are many ways to portray a project life cycle:

•  Plan, organize, control

•  Plan, execute, control

•  Initiate, plan, execute, monitor and control, close6
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•  Concept, requirements, architectural design, detailed design, cod-ing and development, testing and implementation (classic software systems design)

Whatever the set of phases or process groups you use, there is one more piece to the life cycle that significantly affects the environmental impact, and that is the sustainability of the project, the long-term effect beyond traditional  project  thinking,  and  certainly  past  that  date  at  which  the product of the project is handed over to the sponsor. 

ProjeCt CyCle oF sustainaBility

We are all familiar with a project’s life cycle, whether it is defined as:

•  Plan, organize, control

•  Plan, execute, control

•  Initiate, plan, execute, close

•  Plan, design, implement, deploy

We may not be as familiar with what we’ll call the project’s cycle of sustainability. It can be defined as the complete cycle of a project that includes not only the beginning of the project through implementation, but also beyond the defined parameters of a project. Specifically, the true end of the project (or sustainability) is the point where the project no longer exists in any form. As an example, take a polystyrene cup that is relegated to a landfill. Think of that polystyrene cup as the product of a project, which it was. It went through an ideation phase, planning phase, manufacturing phase, and deployment phase, and then the project manager(s) went on to another project. The project to put that cup into production may have reached the end of its project life cycle, but not its cycle of sustainability. The end of the cycle of sustainability may be as long as, well, forever. 

According to a December 1989 article by William Rathie in  The Atlantic,  

“Nothing, not paper, plastic or even food, readily degrades in a landfill—

and it’s not supposed to. Because degradation creates harmful liquid and gaseous by-products that could contaminate groundwater and air, modern landfills are designed to reduce the air, water and sunlight needed for degradation, thereby practically eliminating degradation of waste.” That 
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may be an extreme example, and it is necessary for the project manager to consider the cycle of sustainability as part of “understanding the green aspects of their projects.”7 This aspect of the ideation phase will be covered in more depth in Section II of this book. 

environmental sCoPe

Understanding and controlling the scope of the project is a well-known core of project management responsibility, and PMs who do this well are the ones that succeed. Is there such a thing as “environmental scope”? 

Really  this  equates  to  the  life  cycle  thinking  we  discussed  earlier.  In thinking about the environmental scope of a project, it is important for the project manager (and the team) to use the environmental lens—and the life cycle view—to which we’ve referred before. Thinking about both the project itself and its processes (especially the resources it consumes), and the product of the project in operation and the resources it will consume  during  operation,  the  environmental  scope  can  be  determined. 

Well, not really. We also assert that the PM must expand their view (see Chapters 9 and 10) even to the time at which the product of the project will be disposed of. What environmental considerations from that time in the perhaps distant future (from a PM’s viewpoint, anyway) may work their way back to the present and affect project scope now? For example, even if the project is a wind farm or other green endeavor, has the team thought through to what happens when that wind farm is decommis-sioned? Considerations such as this may “feed back” into project scope because it could change what materials are used in the construction of the turbine towers and blades. 

environmental risks

Recall first and foremost that risks are defined as both  threats and  opportunities—negative risks being considered threats and positive risks being considered  opportunities.  With  that  in  mind,  the  project  manager  can see that many environmental aspects and their impacts on the project are really project risks (threats and opportunities). 

 Understanding Green Project Fundamentals  •  51

It is important, however, not to lose sight of the environmental risks during the project phases. Full definition and the tools and techniques to manage project environmental impacts (risks) will be provided in Section II. It is also important to note at this stage that there is one other “phase,” 

sustainability, which, though traditionally outside the PM’s thinking (see Chapter 9), must be considered in project life cycle thinking. 

Cape  Wind    is  proposing  America’s  first  offshore  wind  farm  on Horseshoe Shoal in Nantucket Sound. Miles from the nearest shore, 130 wind turbines will gracefully harness the wind to produce up to 420 megawatts of clean, renewable energy. 

Save  Our  Sound  is  a  nonprofit  environmental  organization  dedicated to the long-term preservation of Nantucket Sound. It was formed in 2001 in response to Cape Wind’s proposal to build a wind farm in the Sound. 

stakeholders

When  looking  at  a  project  through  an  environmental  lens,  could  that expand the list of project stakeholders? You bet. Might it change the way you  view  the  interests,  power,  and  influence  of  the  stakeholders  you’ve already identified? Yes, we think so. And could it affect the interactions between stakeholders that you’ve identified? Absolutely! Since PMI defines a stakeholder as anyone who is affected in any way by a project, we could now say that “future generations” are a stakeholder to all projects. Some may find that a bit “fluffy,” but it’s actually a good way to keep the green aspects of your projects in focus when you identify stakeholders. 
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4

 Types of Projects: A Rainbow of Green

All projects have some element of “green.” However, projects differ in the amount of environmental or sustainability aspects they contain—and how those aspects manifest themselves. The five assertions of EarthPM apply to all projects (see Figure 4.1), but an especially significant assertion here is 

“An environmental strategy for a project provides added opportunity for success of both the project and the product of the project.” After all, isn’t project success what we are after? And, shouldn’t our vision—or even our common sense—compel us to extend our definition of success to include the product of the project? We’re so focused on the end game being equal to the handoff of the project’s product to the project’s customer that we sometimes lose sight of the fact that true success means that the customer is made successful by that project’s product—in the steady state. 

the green Project

Recycles  15,000  gallons  of  donated  excess  paint  and  1.8  million pounds  of  surplus  building  materials  from  individuals,  businesses, and local governments each year. 

Serves over 15,000 loyal and committed customers annually through their retail store, workshops, and outreach events. 

Prevents approximately three tons of reusable materials from reaching the dump each day, which equals 1.8 million pounds of trash put back into reuse each year. 

Recycles paper, newsprint, aluminum cans, soup cans, household electronics, and corrugated cardboard. 

Operates Recycle for the Arts, providing recycled art supplies 53
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1.  A project run with green intent is the right thing to do, but it will also help the project team do things right. 

2.  Project  managers  must  first  understand  the  green  aspects  of  their  projects, knowing that this will better equip them to identify, manage, and respond to project risks. 

3.  An environmental strategy for a project provides added opportunity for success of both the project and the product of the project. 

4.  Project  managers  must  view  their  projects  through  an  environmental  lens. 

This increases the project manager’s (and the project team’s) long-term thinking and avails the project of the rising “green wave” of environmentalism. 

5.  Project managers must think of the environment in the same way that they think of quality. It must be planned in, and the cost of “greenality,” like the cost of quality, is more than offset by the savings and opportunities. 

Figure 4.1

The five assertions of EarthPM. 

To understand how the project manager manages the greenality of a project, we must first understand the types of projects we manage in terms of their greenality. 

We discovered a  spectrum of green among projects (see Figure 4.2). That spectrum goes from “green by definition” on one side to “green in general” 

projects on the other. Let’s look at these one by one. 

green By deFinition

Green by definition (GBD) projects include those projects whose products or outcomes are “all about” sustainability or the environment. Here we are talking about those projects devoted to saving energy, generating clean energy, protecting natural resources, or preventing loss of species and other outcomes along these lines. Generally, we can say that these projects’ main focus is on the Natural Step1 issues. 

One of the greenest of projects in this GBD category is the Green Project, 

“a nonprofit organization dedicated to creatively promoting and encouraging environmental sustainability in New Orleans.”2 The organization operates a building materials recycling store, with their supplies coming from their own deconstruction and salvage operations, as well as contributions from others in the community. The Green Project, original y the Mid-City Green Project, was conceived as a multipurpose creative recycling center, 
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Green by 

Green by Project 

Green by Product 

Green in 

Definition

Impact

Impact

General

Although there is significant overlap, there is a “spectrum of green” for projects. 

See the text for examples. 

Figure 4.2

The “green” spectrum. 

based on models from Canada and the United States. It was a ful y functioning nonprofit with the appropriate tax status, board of directors, and a rented warehouse (the former Gold Seal Creamery) before a drop of paint was ever accepted, in 1994. The reason the Paint Exchange was started is that no one else was doing it and it needed to be done. It was determined that it would also be a likely candidate to receive one of Entergy’s Environmental Matching Grants of $1,000. They did receive the grant, did the research, and, before opening their first Saturday paint col ection, they sent press releases tied to miniature paint brushes out to the media. They immediately got a huge response, including all of the neighborhood children showing up. So the first Saturday also turned out to be the beginning of the Children’s Art Program—volunteers from Ben Franklin High School’s Green Society found flower pots and old chairs out behind the creamery, and got the children painting. After this, every Saturday that they were open they organized art, and later gardening, projects of some type for neighborhood and customers’ 

children. A short time later, the owners of the creamery gave them the use of the empty land in the middle of the block, and the Green Project started both a community garden and a Green Project garden, and sold herbs and vegetables from the latter at the Crescent City Farmers Market until the organization found a new home in the Marigny. 

The Building Materials Exchange was also started at the creamery after receiving the first of EPA’s sustainability grants, and it soon became the largest component of the Green Project, necessitating the move a few years 
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later. Although the Green Project realizes that material salvage and recycling efforts will have a minor impact when compared to the amount of waste in the area, the organization acts as a model for other organizations and individuals looking to make small changes in their daily actions. By setting an example, and educating members and the public on the importance of proper waste management, the Green Project is able to positively influence the actions of many others—all while preventing thousands of tons of usable building materials from reaching the landfill. 

People frequently ask, “What makes the Green Project different from the Habitat Re-Store, or other for-profit architectural salvage operations?” At the Green Project, they believe that living an environmentally responsible life doesn’t mean self-sacrifice and austerity, or embracing expensive modern technologies; on the contrary, it should bring you a richer, more interesting, longer and healthier life. Toward that end, they offer multiple ways to  promote  creative,  hands-on  recycling.  Their  educational  workshops, Recycle for the Arts program, e-waste recycling, deconstruction fieldwork, latex paint recycling, and community and school outreach events are just as important as the recycled building materials retail store. 

One of the best things about the project is that there was little opposition to it, and they have the support of the community, although financial support from the city of New Orleans has been difficult to come by. 

Another example of a fascinating GBD project, on a small scale, is the collection of the miniature wind farm projects on the rooftops in New York City. It’s not really a new idea. In the mid-1970s, a group installed a serviceable miniature turbine on an East Village rooftop, but it’s now been taken to new heights (excuse the pun). Fast-forward to the present day, and developers are now designing buildings with the  intention of using wind power to supply part of the energy. With high fuel costs and the “green wave,” people are considering alternative energy more and more. Wind farms are constructed in open areas. How to best design rooftop wind farms in vertical, urban environments is a continuing challenge to be met by architects and the wind energy industry. 

The  mini-wind  farm  is  actually  a  part  of  a  bigger  green  effort,  The Eltona,  a  63-unit,  five-story,  low-income  residential  rental  building located in the Bronx. It is constructed entirely of precast concrete and was completed in cooperation with New York State’s Department of Housing and Community Renewal’s Homes for Working Families Program and the New York City Housing and Development Corporation’s Low-Income Affordable  Marketplace  Program  (LAMP).  The  building  will  also  be  a 
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subject of a study by Mt. Sinai School of Medicine on the effects of living in a green building on families who suffer from asthma. 

The building will feature an array of sealed turbine components needing no lubrication, each rated at one kilowatt and having a 40- to 50-year life span. The turbines are mounted on its parapet walls, a system recently approved by Con Edison (New York City’s power company). On the plus side, small wind power projects can produce “clean” power with no harmful  emissions.  If  the  building  has  a  good  wind  source,  the  costs  of  the mini-wind farm may well be offset by the savings in energy off the Con Ed grid. 

As we said before, this is breaking new ground. There hasn’t been much time to evaluate the project, so no one knows how successful a mini-wind farm will be, how many wind power devices will be needed, what is the best way to site a device, how much weight is ultimately involved, or even a good method to measure the wind on top of a building. There is no good process developed, yet. Since the first tours of The Eltona took place in July 2009, it is too early to tell how successful generating needed power to the building will be, although Blue Sea Development Company, responsible for the building’s construction, says it has done enough research to conclude that the effort is worth the investment. It is certainly something to watch. 

A slightly different take on GBD is the Green Allowance (GA) Project, founded and led by Paul Reale. It is a very clever project combining economic incentive with limiting the use of scare resources. It is a human 

“green” project. No, not the Hulk, but rather a project intended to produce a change in behavior. The focus of the project is to encourage children to 

“help” their parents conserve energy and make a deal to participate in the energy savings. Children will be provided with very specific tips and techniques to educate their parents. Those tips and techniques will not be given rapid-fire to the children, but rather, presented in manageable blocks. The first iteration will be on how to help conserve electricity. Later iterations of the project will be focused on conserving water and other limited resources. The reasoning behind giving children a few things at a time is so they are not overwhelmed with the effort, something that all project  managers  should  take  into  consideration,  whether  children  are involved or not. Additionally, the GA Project will provide tracking methods  on  their  Web  site,  http:/ www.greenallowance.org,     so  that  children can record and track their energy-saving efforts. 

The payoff for the children will come in the deal that they make with their parents. As an example, if the monthly electric bill shows a savings 
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of $20 over the previous month when the methods were not implemented, and the children made a deal for 50% of the savings, they would realize a $10 “allowance.” The ability to measure an objective is one of the key fundamentals of project management. The ability to show value from a project is just as important. 

Another advantage to the GA Project is the fact that the energy companies are just as interested in energy savings as the children and their parents—

for the same reason, economics. It is very expensive to upgrade and expand power-producing facilities. In some regulated states, profits are not linked to volume of sales, another incentive for power companies to conserve. Even with the most altruistic intentions, the question “What’s in it for me?” (WIIFM) arises. The subtitle to Gary Hirshberg’s book  Stirring It Up is  How to Make Money and Save the World.3 Money and sound environmental judgment are not mutual y exclusive. As a matter of fact, they are closely linked today. 

Besides  the  product  of  the  project,  creating  the  green  allowance,  the project itself,  is also carefully being kept green. The GA Project is dedicated to becoming carbon neutral. Some of the things that Paul has done to reduce his own carbon footprint are: (1) when anyone has to travel to meet customers, they purchase a carbon offset. As we’ve said before, carbon offsets may be controversial. In Paul’s opinion, “we are living in a world that is carbon intensive. Until that transformation to a carbon neutral society, we have to deal with it. To reach a zero footprint practically, you ultimately have to offset something.”4 It is an opinion the authors share. 

Further, it is the continual evaluation of how resources are being used on this project and others that, again, makes the project manager a leading advocate for green. That’s what project managers have always done—

resource evaluation and efficient usage of the available resources. 

Finally, the Green Allowance Project, in effect, is trying to create millions  of  (budding)  project  managers  among  the  children  it  reaches. 

Each child participates in the mini-project of conserving limited, scarce resources. They will use tools and techniques, manage expectations, look at the actual energy consumption data, and receive feedback in the form of an allowance should the project prove successful. 

Examples of other projects that are GBD are forest reclamation, establishing  a  wildlife  preserve,  increasing  green  awareness  (global  conferences), carbon exchange programs (Jet Blue), carbon offsets (TerraPass), and a commuter rail line. 

One of the granddaddies of projects that fit in this category is one that many Americans have not yet heard about—DESERTEC. “Our Sun offers 
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a way out: Within the space of six hours, the world’s deserts receive more energy than all the people in the world consume in a year.”5 The only question we have to answer is: how can this radiant energy be economically transformed into useful energy and transported to consumers? 

The  DESERTEC  concept  provides  a  solution  to  this.  From  the DESERTEC’s Red Paper6: “In fact it simultaneously tackles efficiently all the global challenges of the upcoming decades mentioned before: shortage of energy, water and food as well as excessive emissions of CO2. At the same time, this concept offers new options for the prosperity and development of regions that have so far, from an economic point of view, been scarcely developed—as well as promising new opportunities for the economically leading countries.” 

Studies by the German Aerospace Center (DLR) show that, within 40 

years, solar thermal power plants in particular will be capable of generating economically more than half of the electricity needs of the EUMENA region (Europe, the Middle East, North Africa) at that time. 

CLEAN  ENERGY  IS  AVAILABLE  IN  ABUNDANCE  IN  THE 

EARTH’S DESERT BELT. 

North and south of the equator, deserts span the earth. Over 90% of the world’s population could be supplied with clean power from deserts by using technologies that are available today. 

In order to meet today’s global power demand of 18,000 TeraWatt hours per year, it would suffice to equip about three-thousandths of the world’s deserts  (about  90,000  square  kilometers)  with  solar  collectors  of  solar thermal power plants. About 20 square meters of desert would be enough to meet the individual power demand of one human being day and night (see later discussion)—all this absolutely CO2 free. Given the political will, it would be possible to achieve a worldwide realization of the DESERTEC 

concept in less than 30 years. 

The DESERTEC concept wil  al ow most people in the world to access solar and wind power from the energy-rich desert areas. This would be a useful addition to the renewable-energy resources of each region. By using high-voltage direct current (HVDC) transmission lines, it is possible to transfer power with losses of no more than 3% per 1,000 kilometers. Given the relatively high intensity of sunlight in desert regions and the relatively small 
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variations between summer and winter, the benefits of generating electricity in desert regions will more than outweigh the cost of long-distance transmission. More than 90% of the people in the world live within 3,000 kilometers of a desert and may be supplied with solar electricity from there.7

green By ProjeCt imPaCt (or the laCk thereoF)

Projects that are green by impact include those that may not have a green outcome, like an electric car, but do have an immediate (positive) impact on their environment. It can be argued that every project has an immediate impact on their environment, and that statement would not be wrong. 

However, what we are referring to here are those projects that have an immediate and significant impact on their environment. These projects may or not be intended to be green, but by nature, they will significantly affect, positively or negatively, the environment. These are also projects in which both the process and the product will have significant and immediate environmental impact. To clarify let’s look closely at a couple of projects—one on the sea and one under the ground. 

on the sea

There is an enormous project being undertaken in the port of Dubai in the United Arab Emirates. The need for the expansion of Dubai’s facilities to accommodate an increasing number of cruise ships visiting their port is the driving force behind the project. There was the option of physically changing the harbor, filling, and relocating businesses, thereby reconfiguring the port, or coming up with a new solution. Either way, the project would involve significant impact to the environment of Dubai. The result was to propose a new solution that would not involve reconfiguring the existing port, but rather building a floating cruise ship terminal. Koen Olthuis of Waterstudio.NL, a Dutch architectural firm, came up with a unique solution. Based on technology used in his native Holland, that of floating houses, Koen proposed a triangular floating terminal 300 × 300 

× 300 meters. The Dubai government responded with a request that he design a floating terminal 700 × 700 × 700 meters with one corner being 35 meters high. Having that corner so high would allow water taxis to pass underneath the raised lip to enter the inner harbor. The outer edges of the 
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triangle would allow the largest cruise ships to dock. The interior of the terminal would contain retail shops, restaurants, hotel, conference rooms, and more. To give you some perspective on the project, it is like having three supertankers rafted together. 

It is easy to see the extent of the immediate environmental impact the project would have. For some environmental activists, this type of development is what Koen calls “scarless.” In other words, there is no real impact to the earth as far as filling wetlands, digging foundations, or demolishing existing buildings along the waterfront to make room for such a huge development. To other environmental activists, it will mean disruption of the natural flow of the life in the water surrounding the project. There would be an increase in boat traffic carrying workers to and from the work site. 

Anchoring mechanisms would have to be secured to the bottom of the sea. 

There are both positive and negative environmental impacts depending on your point of view. Either way, the project is green by direct impact. 

going underground

Another  infrastructure  project  that  certainly  wasn’t  green  focused,  but had significant impact to the environment is the Big Dig Project in Boston, Massachusetts. The purpose of the Big Dig was to mitigate the traffic situation in downtown Boston. In 1959, the Central Artery was opened and could comfortably carry about 75,000 vehicles a day. By the early 1990s, it was carrying 200,000 vehicles a day, and by 2010, it was expected to be a stop-and-go traffic jam for 16 hours a day.8 There was no doubt that a new solution (a project) was needed. 

The project had a two-pronged approach: (1) replace the six-lane elevated highway with an 8- to 10-lane underground expressway directly beneath the existing road, and (2) extend the Massachusetts Turnpike through a tunnel beneath South Boston and Boston Harbor to Logan Airport. The first link in the new connection, the Ted Williams Tunnel, was completed under the harbor in 1995. 

One can only imagine the environmental impact the project would have, in both immediacy and significance. The southern end of the underground highway was completely rebuilt on six levels, including two subterranean. 

In South Boston, a mostly underground interchange carries traffic between the Mass Pike and the developing Boston waterfront. Heavy equipment was deployed throughout the project, adding to air quality issues; sedi-ment protection from the digging needed to be put in place, to say nothing 
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of the dredging spoils. However, because a project is green by direct impact doesn’t mean it doesn’t have significant green accomplishments. 

Big dig Facts

The  project  placed  3.8  million  cubic  yards  of  concrete,  enough to build a sidewalk three feet wide and four inches thick from Boston to San Francisco and back three times. 

The underground Central Artery will carry about 245,000 vehicles a day by 2010 versus 75,000 a day before. 

The  project  excavated  a  total  of  16  million  cubic  yards  of  dirt, enough to fill Foxboro Stadium (where the Patriots football team and Revolution soccer team play) to the rim 15 times. 

With the Big Dig, Spectacle Island in Boston Harbor was created when project dirt was used to cap an abandoned landfil . Additional y, clay and dirt from the project was used to cap other abandoned landfil s in the area. 

According to the Massachusetts Transportation Agency (MTA), there was a 12% reduction in carbon monoxide in downtown Boston directly attributed to the project. Additional y, open space was created when the old elevated highway was demolished, and there was an emphasis during the project to keep Boston open for business, protecting the livelihood of the city’s mer-chants. No matter what type of project it is, it is incumbent on the project manager to understand the green aspects of their projects, provide an environmental  strategy,  view  their  project  through  an  “environmental  lens,” 

and build in “greenality.” Like the Big Dig, projects with immediate and significant environmental impacts can result in a positive if properly project managed. The Big Dig has many other interesting project management aspects  along  the  lines  of  scope  control,  communications,  and  contract management—but it would take a separate book (or two) for that. We’ve limited our coverage to where the Big Dig fits on the spectrum of green. 

green By ProduCt imPaCt

Projects that are green by product impact are those whose main focus is not green but would have impact not in the project itself, but mainly in 
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the  steady-state operation of the end product. The product of the project’s purpose is not directly related to energy saving, resource protection, and habitat preservation among other things. The main focus of the outcome of  these  projects  is  not  sustainability  or  reduction  in  the  Natural  Step9 

issues (i.e., biodiversity). However, built in to that operation handoff is the process beyond the project’s end. It sounds like a contradiction to the definition of a project, a temporary endeavor with a definitive beginning and end, but we feel that being environmentally responsible means going that extra step to ensure that long-term impacts for the project are considered. 

A great example of a project that is “green by indirect impact” is the Beloit Casino Project. The Bad River Band of the Lake Superior Tribe of Chippewa Indians and the St. Croix Chippewa Indians of Wisconsin are proposing a casino complex to be located in the city of Beloit, Wisconsin. 

Proposed is a casino hotel entertainment complex. Along with the casino itself, the proposal includes a convention center, theater, and year-round water park. One of the more obvious indirect impacts of the project is the fact that it would produce 1,500 jobs during the building of the casino, and 3,000 permanent jobs when it was in operation. Additionally, it would generate hundreds of millions of dollars in economic growth for the area, an area with a demonstrated economic need to both improve and support a better quality of life. That is an effort to improve people’s lives, or at  the  least,  “eliminate  our  contribution  to  conditions  that  undermine people’s capacity to meet their basic human needs (for example, unsafe working conditions and not enough pay to live on).”10 Additionally, the tribes’ application included a full environmental impact statement based on years of public hearings and archeological surveys in an effort to protect the environment and any cultural heritage that may be disrupted. 

Other green by indirect impact projects include projects like the major expansion of a factory or building new facilities, as well as the introduction of a new disposable razor. In fact, one good example, which we’ve discussed on our EarthPM Web site, is that of the single-serve disposable-pod coffeemakers, such as Tassimo and Keurig—the little nonrecyclable pods or cups that go inside them and then are discarded after seconds of use. 

In an article by Scott Kirsner in the  Boston Globe,  11 the subject of the Keurig  coffeemaker  and  the  “K-cups”  is  discussed.  Green  Mountain Coffee owns Keurig (they bought it in 2005; to read more go to http:/

boston.bizjournals.com/boston/stories/2006/05/01/daily33.html). 

The 

article discussed the quandary Green Mountain finds itself in as a “respon-
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sible” company with a conscience. In fact, they do work hard on fair trade for the coffee itself. 

But the K-cups are another story. They are made from nonrecyclable materials. And although the cups themselves are small, their numbers are huge. Last year alone, over 1.6 billion (yes,  billion!) cups were used. 

My calculations say that this is  enough K-cups to circle the earth one and a quarter times.  And they all go into landfills after their seconds of use and stay there for hundreds or thousands of years. And that’s just Keurig. 

There is also Tassimo, Senseo, and others. Further, the forecast for K-cup sales is 3 billion in 2010 and 5 billion in 2011.  So now we are talking about a chain of K-cups from 2009, 2010, and 2011 made up of 9 or 10 bil ion units and circling the earth eight times! 

This has prompted Keurig to make this environmental statement: Keurig’s environmental Statement:

 Sharing Our Commitment for a Better Planet

 All of us at Keurig are citizens first and employees second! We are committed as a company to responsible business practices that sustain our environment for al . 

 In fact, our parent company Green Mountain Coffee Roasters, Inc. (GMCR) is a leader in developing Fair Trade/Organic coffee blends that are great for coffee lovers, coffee growers, and our planet. Also GMCR is repeatedly cited for best practices in business ethics. 

 As such, we’d like to share what we are doing at Keurig and what we are doing in cooperation with GMCR to build a better world for both gourmet coffee lovers … and lovers of best practices in corporate responsibility. 

 Sustainable Packaging

 K-Cup Portion Pack Packaging is an area of major environmental concern for all consumer product companies. As the single-cup coffee market and our Keurig brewing systems grow in popularity, we understand that the impact of the K-Cup Portion Pack waste stream is one of our most significant environmental chal enges. The K-Cup package is made up of three main elements—

 the cup itself, a filter and an aluminum foil top. The polyethylene coating of the foil—as well as the process of heat-sealing the various elements—makes recycling difficult. 

 However,  this  packaging  approach  prevents  oxygen,  light  and  moisture from degrading the coffee. Without the barrier the packaging materials provide, we could not maintain the quality and freshness of the coffee, which means that all the resources and effort put into growing and roasting great coffee would be wasted. Finding a more environmental y-friendly approach 
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 to this packaging chal enge is a big priority for us. We are working on a few different fronts to improve the environmental characteristics of the K-Cup system, as well as to mitigate its impact. 

 Here’s what we are doing

 We are actively researching alternatives to the K-Cup Portion Pack’s petroleum-based materials. 

 We are conducting a Life Cycle Analysis to help us understand the overall environmental impact of the K-Cup Portion Pack as compared to the use of a typical drip-brewer. There are environmental considerations at every step on the road from “tree to cup”. By studying the K-Cup over its entire life cycle, we can more clearly understand how and where we can reduce its footprint. 

 We  are  working  to  identify  the  right  definition  of  “environmental y friendly” for all our packaging, including the K-Cup Portion Pack. For example it could mean carbon-neutral, made with renewable materials, recyclable, biodegradable, compostable, petroleum-free, all of the above, or something entirely different. We are researching what is possible today and tomorrow, taking  into  account  the  current  state  of  packaging  technology,  consumer preferences, community infrastructure, performance requirements, and the demands of the marketplace. 

 We also continue to offer the My K-Cup, a reusable filter cartridge assembly that can be refilled by the consumer, is easily cleaned, and is compatible with all Keurig home brewers sold today. 

So we can see that it’s the operation (or more succinctly put, the use) of the single-serve coffeemakers that is causing the impact. 

green—general

There are a multitude of projects that we all can name that would seem to be devoid of any green at all: developing a new software release, developing a new curriculum at college, or producing a movie. Even though we don’t see them as green projects, we assert that every project has an opportunity to improve its greenality. The project team can still gain insight from this spectrum. Let’s take a new software release, for example. They can think of their project as green in general, because the project itself will not have such a tremendous impact, nor will the product. But both will have some impact. The project team can collaborate virtually to save paper and travel, the information technology (IT) departments involved 
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Impact
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Green role of PM 

As the project’s focus is less and less green, the PM must assert a stronger and stronger role in order to have a positive effect on the sustainability of the project. 

Figure 4.3

Role of the PM as greenality focus changes. 

can  “green”  their  servers,  and  in  general,  the  team  can  promote  green practices. For their product, they can increase the attractiveness of electronic downloading versus physical distribution, and in physical distribution they can improve the sustainability of the packaging. This is what we mean by green in general. 

In Section II, we will explore the tools and techniques first to help identify these opportunities, and second to take advantage of them. 

a rainBoW oF green

We’ve  presented  examples  along  our  “Rainbow  of  Green.”  What’s  also important to know is that  the role of the project manager changes as the focus on green changes. In Figure 4.3, we can see that as the focus on green goes down and the projects move from “Green by Definition” to “Green in General,” the project manager will need to take a stronger and stronger role in order to make a difference on these projects. The connection to sustainability will not be as obvious and prevalent in the project, so it will require that increased effort on the part of the project manager. 
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section ii

hiking the Project

In every walk with nature one receives far more than he seeks. 

John Muir


5

 Project Ideation

Every  journey  begins  with  the  first  step.  “Hiking”  through  any  project is always a journey, an adventure.  Webster’s  New Col egiate Dictionary 1 

defines   adventure  as  “an  undertaking  involving  danger  and  unknown risks.” It also defines  adventure as “an exciting or remarkable experience.” 

Sound  familiar?  Whether  projects  involve  danger  or  unknown  risks depends on the type of project undertaken and the environment in which it’s executed, but we can all agree that projects involve risks and they can be an exciting experience. No matter how many projects you have run before, by nature and definition, every project will be different. Sometimes it may be only that the project is taking place in a different time frame than a similar successful project—and even that makes it an adventure. Green project  management  adds  another  dimension,  greenality,   to  an  already complex discipline. One could argue that the greenality of a project adds additional risks, particular challenges, and excitement to the project along with the possibility for an enhanced sense of accomplishment. We think that it’s fundamental for PMs to think of this work not as a burden but as an integrated part of their work. If we keep the analogy we often hear of “having too much on our plate,” well, we suggest that you think of the green aspect of projects as adding only extra vitamins and minerals to the  existing  nourishment,  and  not  adding  anything  bulky  to  the  plate. 

To reiterate, it is our contention that  all projects have some green aspect to them; therefore, the greenality of a project is one of the fundamental project characteristics that will be prevalent throughout the project life cycle (see Figure 5.1). 
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Project Ideation 

Implement the Project 

Develop the Project 

Control the Project 

Finish the Project 

 Long-Term Considerations 

Figure 5.1

Hiking the project life cycle. 

Why are ProjeCts initiated? 

The  most  compelling  reason  that  a  project  is  initiated  is   customer demand.  Customer  demand,  however,  may  include  the  demands  of  a particular organization’s large group of customers. An example of that type of demand may be that a group of customers of Sony’s PlayStation wanted  a  better  joystick  to  add  to  the  PlayStation  3,  a  green-general (G-G) project. It may also be at the suggestion of one customer that an organization responds. An example of that would be the following. A customer  of  Stonewall  Kitchen,  a  specialty-food  manufacturer,  enjoys the raspberry jam, but is now intolerant to seeds. The company takes 
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that suggestion, does some market research to see if there is a need for a product like that, and then decides to produce a seedless raspberry jam, the launch of which would be another example of a G-G project. While the project is G-G, the company continues its green efforts. According to Laura Duncan, director of marketing for Stonewall Kitchen, “Stonewall recycled  65%  of  our  wastes,  over  2  tons  in  2009,”  including  recycling cardboard, metal, plastic, fiber drums, office paper, glass bottles, vegetable oil, and ink cartridges. 

 Market demand is another of the principal reasons projects are initiated. 

Something in the market has changed. Market demand is a broader application of customer demand. It differs from customer demand in that it is more of an aggregate demand from all (or most) participants in a market segment. One only has to look at the demand for more-efficient automobiles (hybrids) to see the effect of market demand on car makers. First introduced as a concept car in 1995, Toyota began delivering them to the U.S. market in January 2002, but couldn’t fulfill all the Internet orders until mid-2002. As this book goes to press, the demand for the Prius continues to outpace production.2 The Prius, in addition to being an example of a market-demanded product, is also an example of a project that is Green by Product Impact. And now, we’re on the verge of the introduction of the first fully electric cars such as the Chevrolet Volt and the Nissan Leaf. 

Projects can be initiated within the business environment: the company’s product is obsolete, competition has forced a change, a new “visionary” 

has taken over the company and wishes to take it in a different direction, or the business is being restructured by merger or acquisition. 

Projects can also be initiated because technological advances  force the company to react, just to keep up. Alternatively, the company may want to be on an industry’s leading edge and proactively initiate a new technology. 

New regulations may be a driving force behind project initiation. New funding may be available for certain new products or services (this is actually the case for many thousands of green projects as we write this book). 

With the advent of the Health Insurance Portability and Accountability Act of 1996 (HIPAA), the health care industry has had to initiate many projects.  In  the  telecom  business,  local  number  portability  (LNP)—the FCC ruling that as a consumer you had the right to keep your same phone number  even  if  you  changed  carriers—was  a  stimulus  for  hundreds  of infrastructure projects. No matter what the impetus, organizations must respond to them with projects if they are to survive. 
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hoW are ProjeCts Chosen? 

Now that we’ve briefly discussed the “why,” we need to look at the “how.” 

Not all identified projects within any organization can be chosen. “All projects  should  support  the  organization’s  strategic  goals.  The  strategic plan of the performing organization should be considered as a factor when making project selection decisions and prioritization.”3 If the company has (as many now do) strategic goals that are tied to climate change and social responsibility, this is a key linkage of which the project manager and team must be aware. Economics, resource availability, timeliness, or ability to execute may influence whether or not a project is accepted. The process of picking a project in some organizations, in spite of all of the great ideas and reasoning, can be complex, vague, inequitable, and downright mysterious. To put it in perspective, however, a project should be chosen for very specific reasons, such as: it satisfies a business or human need, it fits with the strategic plan of the organization, and it has been determined doable (financially, technically). However, there is one more criterion that should be considered: that is, the environmental responsibility of the project, or its ability to satisfy a greenality component, because “a project run with green intent is the right thing to do.”4 

As asserted previously and supported by the  PMBOK Guide, the project should link with the strategic plan of the organization. Any project manager should be able to point “up” to reference their team as to how their particular project contributes to the enterprise vision. Without that, not only will the team be undermotivated, but even if they  are motivated, they are producing a deliverable that doesn’t make a contribution to the organization’s   raison  d’être.  We  assert  that  greenality  must  be  part  of the decision-making process. It is part of the SMARTER (see Figure 5.2) 

objectives and the stakeholder analysis. It was previously mentioned that stakeholders are becoming increasingly aware of green components in every project undertaken. If consideration of green components is not in the criteria for decision making, then that decision alone could lead to project failure—the inability of the project to meet or exceed customer expectations. Here we include those expectations as outlined in “Surfing the Green Wave” (Section I). Customers increasingly expect your project, and the product of the project, to be green. Decision making is a mental process in which individual project fundamentals are discussed in the context of the project’s purpose, and then a selection or selections is/are 
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Figure 5.2

SMARTER. 

made from among those alternatives. So, how do we add a green component to decision-making tools? 

deCision-making tools and 

the green ComPonent

Because it is a relatively new field, selecting and managing projects with green components throughout the project can require a different—or at least  enhanced—decision-making  process.  The  sensitivity  around  the 

“conflicting” information about global warming, for instance, creates a different meeting dynamic. To avoid getting bogged down with extrane-ous information, or baggage, associated with green issues, a particularly constructive decision-making environment must be created. 

Creating the “green”-Friendly 

deCision-making environment

The first effort to establishing a “green”-friendly environment is to make sure  that  the  objectives  are  clearly  articulated.  Being  SMARTER  (see Figure 5.2) will certainly help that. The objectives should be all of that, and particularly environmentally responsible (ER). Once the objectives, with their ER components, are clearly defined, then the process used to make the decision should be defined and approved by the body. For instance, how will the decisions be made? Via committee, by one designated individual, 
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by an executive? Who else needs to be involved in the decision-making process? Have we identified any one (or more) stakeholder as critical to the decision-making process? Have all those who should be heard in the process been heard? These questions are all considered with the ER in mind. 

The environmental policy of the enterprise, if it exists, should be ever-present in this process as well. 

Changing the Way PeoPle think aBout green

Part of creating a green-friendly decision-making environment is helping the people in the process understand that there is a new way to think about green. Once people realize the truth in that statement, the more creative they wil  be around green issues, thus the friendlier the environment wil  be. 

One way to do that is to have the facts available to be able to chal enge those who may have made uniformed or misinformed assumptions. See Chapter 14, “Resource Information,” for information on where to find the facts. 

Another technique to use to help change the way people think is to reengineer the issue. To decide whether or not a green component exists in the project, assume the scenario that it doesn’t and explore the issues caused by not including it in the project. This scenario-based thinking exercise can be an eye opener. Let’s use the implementation of a new video game as an example. Again, this is a thinking exercise too. Go to an extreme. 

Assume that there is  no green planning or consideration for the project, no thought given to green packaging, the product will be deployed in a standard way, and there is no greening of the process. What effect will it have, just on the environment? Start a list of the consequences. On the top of the list will be the thousands or millions, if it is a very popular game, of pounds of plastic packaging, tons of CO2 generated by the trucks delivering the product, to say nothing of the wasted electricity by the developers leaving lights and computers on over weekends, holidays, overnight. 

Also, important to note, have we thought about the disposal of the project resources when the project is complete? How about the disposal of the materials of the product itself? The list can be exhaustive, and it will be plain that there certainly  is a green component (or, more likely, a bunch of them) to the project. Once the green-friendly environment is created, it is time to get into the actual decision-making process. What tools will be most effective for green issues? 
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It takes about 20 billion barrels of oil to make 5 trillion plastic bags. 

Americans  alone  use  more  than  380  billion  polyethylene  bags  and throw away approximately 100 billion of them per year. Only about 1% 

of these plastic bags are recycled. 

Scientists estimate that it takes 1,000 years for a polyethylene bag to break down, and as polyethylene breaks down, toxic substances leach into the soil and enter the food chain. 

—From ABc.com,  Good Morning America

deCision-making tools

Most  of  the  decision-making  tools—Pareto  analysis,  decision  tree,  six thinking hats, etc.—can be adapted to include green components in the process. We have listed just a few of our favorites. 

Brainstorming

The foundation of  brainstorming is a free exchange of ideas that are then 

“boarded”  with  virtually  no  screening  or  judgment.  No  matter  how strange ideas may seem at the time, they should all be boarded for later discussion and screening. 

One of our favorite stories we like to tell about brainstorming is “The Polar Bear Story.” 

A northern Canadian electric utility company was having problems with lines coming down because of icing. Ice coating the lines made them too heavy  and  they  would  collapse,  interrupting  service  and  possibly  causing harm (fire, shock). So they decided to brainstorm ways to prevent or remove the ice. People in the team started to list ideas, and the moderator recorded them:

•  “Teflon coating of wires” 

•  “Heating elements around the outside of the cables” 

•  And so on

 Jim, one of the team members, shouts out, “Polar bears.” 

 The moderator initial y didn’t write this down, but then remembered that the rules of brainstorming call for NO ELIMINATION at the EARLY STAGE. 
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 So she dutiful y wrote down “polar bears” on the flip chart. “Next?” she says. 

 A few more ideas come out, and they move to the next state. 

 The next stage of brainstorming is to go through the ideas and one by one, fol owing them through with “how to implement.” 

 When they got to “polar bears,” the moderator dutiful y said, “OK, Jim, you had this one, how are polar bears going to help?” Jim shrugs and says, “I dunno, we have polar bears shake the towers, knocking the ice off the wires.” 

 The moderator says, “Okaaaay, how do we get the polar bears to be attracted to the towers, Jim?” He shrugs again and says, “Um, how about we, just put big pots of honey at the top of the towers, I guess.” So the moderator says, 

 “And how are we supposed to fill those pots of honey, Jim?” Jim says, “Hmmm, I guess just fly some helicopters out and they can . .” Suddenly, an engineer named Tom interrupts. “Wait!” he exclaims. “Don’t helicopters have a huge, vibrating downdraft from their blades?” Everyone stopped to consider this point, because they realized that  this  was the solution to the problem. To this day, this company clears their lines by flying helicopters over the lines—not to fill honey pots, but to directly solve the problem—via a downdraft that shakes the ice free. 

What is the moral of the story? You  want people like Jim in your meeting, and if you are brainstorming, write down  all of the ideas. 

It is therefore important that the group participating in the exercise have a “green advocate” who will represent green thinking. Those ideas generated by the advocate will inevitably lead to others in the group considering and voicing additional green ideas. Until green thinking becomes ingrained, an advocate will have to be used. 

reverse Brainstorming

Because it is sometimes difficult to make decisions on green components for a variety of reasons,  reverse brainstorming is a good alternative to regular brainstorming. It is similar to reengineering in that instead of solving the problem, you determine how to create the problem. Once all of the ideas are generated as to how to create the problem, or make it worse, then the effort begins as to how to mitigate or reverse the damage. In this case, we would try to come up with all of the ideas that would make the project or its project create as much environmental havoc as possible—and then use that to come up with ideas of how to prevent those things. Influence diagrams are very helpful tools when doing any type of brainstorming (see 

Figure 5.3). 
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Influence diagram example. 

Force Field analysis

One of the best tools used to make decisions on green projects is force field analysis, developed by Kurt Lewin, an American social scientist. The reason that it is so effective as a decision-making tool for green projects is that the basis of the force field analysis is that the forces opposed to the project are measured against those that support the project. All forces should be considered including environmental responsibility (see Figure 5.4). 

There are also ways to weight or numerically prioritize the forces to be able to make a better decision. It is also a better decision because all of the forces, for and against, are identified. So aside from the high-level project description, how the project fits in with the business strategy of the organization, and any other information collected in relationship to past projects,  green intent is considered as an input to project ideation. The output, then, would be a project charter that includes the green component. 

Cost-Benefit analysis

Probably one of the more important decision-making tools for including green components is the cost-benefit analysis. The reason that it is such an important tool is within the structure of the analysis—green benefits as well as green costs can be documented. In March 2009, Sheila Blake of the city of Houston presented a cost-benefit analysis for Cool Roof to the EPA 
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Sensitivity Analysis for wind farm
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Sensitivity analysis for wind farm. 

Sustainable  Communities  Conference  in  Dallas,  Texas.  The  purpose  of the cost-benefit analysis was to show that the additional effort required to install new or retrofit existing roofs to make them cooler (therefore more energy efficient) would be offset by savings. Along with adding insulation, the recommendation included the installation of light-colored roofs. 

According to the presentation, light-colored roofs keep buildings cooler, thereby  reducing  air-conditioning  costs,  reducing  the  need  for  carbon-based  fuels  for  electrical  generation,  inhibiting  the  formation  of  smog, reducing Urban Heat Island,5 and also reducing the thermal cycling effect on the life span of the roof. The cost-benefit analysis took into consideration four scenarios: strip retail, three- to five-story office building, apart-ment building, and a typical unconditioned warehouse space. Two cost aspects were considered, capital investment (comparison of roof costs versus life expectancy) and operational (energy) costs. The resulting analysis showed that, assuming a 15-year life for the roof, a 20% premium in cost, R-11 insulation for a retrofit, and R-19 for a new installation, the savings would be as shown in Table 5.1. 

The cost-benefit analysis was an ideal place to include all of the green components. However, only one of the three components was actually 
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taBle 5.1

Comparison of Savings by Insulating

Building type

new

Retrofit

Apartment

$132

$425

Unconditioned warehouse

$0

$0

Strip-retail

$1,077

$1,789

Office

$219

$482

used in the calculations—the energy savings. The other two, the inhibiting  of  the  smog  and  the  reduction  of  the  Urban  Heat  Island  effect, were not quantified as far as we can tell. By putting a price tag on the other two green components, the savings would have been significantly greater. For a complete picture then, all of the green components should be quantified. 

 Please  note  that  all  of  this  analysis  did  not  even  take  into  consideration the intangibles of marketing advantage, employee morale, and the 

“right thing to do” aspects of greenality. These may not be visible, and we acknowledge that they are difficult to measure, but they are very much present and real. 

Whatever the technique used in making decisions, there are a couple of additional considerations. With every decision there are risks, so a risk analysis should be conducted to ensure that not only project risks are considered, but also the likelihood that they will occur and the consequences. 

At this stage of the project, it is not a complete risk analysis as that will come later, but it is a consideration. Sources relative to decision-making tools can be found in Chapter 13. 

validation oF the deCision

A sanity check for both the decision and the decision-making process is needed. It is a double check to ensure the process used and the decision made to pursue the project were done objectively. For instance, did we consider resources with regard to availability and competency, especially considering the green components of the project? When we considered SMARTER objectives, does this solution match with the considerations, particularly the ER? Looking toward sustainability, does this project meet that objective? Have we evaluated all the alternative project ideas to validate 

 82  •  Green Project Management

whether or not this project is the best one, again, considering the ER in our objectives as one criterion? Have we tested our assumptions, explored any doubts, and looked to see if we have any blind spots? There are many tools used by project managers to validate decisions: paired comparison, decision trees, multivoting, and Delphi, for instance.  At this point there has been no detailed planning, but there should be validation of decisions based on available information during the decision-making (ideation) stage of the project. 

It is also good to seek out “expert judgment” to help validate the project decision. However, because greenality is a relatively new phenomenon in project management, it may be difficult to find someone who has direct experience. In one sense, project managers are “green” by nature, in that conservation of resource usage and aversion to waste is ingrained in our culture as PMs. Most of our literature, training, and practice is focused on the need to reduce resource usage when we can, to reduce project costs or schedule, while keeping the quality high to meet or exceed stakeholder requirements. So asking another project manager to review your information can help validate (or not) your project decision. 

Finally,  a  good  decision-making  process,  at  the  least,  increases  the chances of making the right decision on a project, which increases the chances of project success. 

Creating a green Charter

What makes a green charter green? How does it differ from the traditional project charter and how is it the same? The last question is probably easiest to answer because a green charter contains all of the information a traditional charter includes. While there are differing opinions as to exactly what should be included in the project charter, we believe that the traditional project charter should include the following:

•  The need (opportunity or threat) the project is addressing

•  Business



− Strategic



− Competitive



− Customer

•  Legal

 Project Ideation  •  83

•  Safety

•  Technological

•  Goal and objectives of the project

•  Pro forma time frame

•  Pro forma budget

•  Project manager’s authorization

•  Project assumptions and constraints

•  Sponsor’s signature

The project charter is not (nor should it be) a complex document. In keeping with the simplicity of the document, to make a project charter green all one has to do is add a “green statement” to the document. Examples of green statements to include in a project charter are:

•  We are fully committed to include green components when making project decisions. 

•  A project run with green intent is the right thing to do.6

•  Begin with the end in mind. But which end? Most project managers think of the “end” of their project as that time when the deliverable is delivered and the customer is happy with that deliverable. In this case, the end is the final disposal of the deliverable as well as the project resources. 

Another green statement that has powerful implications is a commitment to spending money on making the project’s  process and product as green as possible. There could be a line item in the pro forma budget allowing for a certain percentage of the final budget to be set aside for  greening  the  project.  For  example,  there  could  be  a  line  item  for greenality  assurance  testing  or  consulting  for  the  project  product  or process.  There  are  a  plethora  of  reputable  consulting  companies  that can assist in providing this type of assurance. We provide some references in Chapter 14. 

the initial ProjeCt kiCkoFF meeting

Once the ideation phase is just about complete, there needs to be a way to “get the word out.” The best way to do that is a project kickoff meeting. 
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That meeting will include a subset of the project stakeholders. It is primarily an internal meeting to ensure that the key internal project stakeholders are all aware of the project, the decision-making process involved in choosing the project, the contents of its charter, including the pro forma budget and schedule, and the identified project manager. Also, introducing the greenality commitment is one of the most important functions of the project manager during the initial kickoff meeting. 

The initial project kickoff meeting is part of the project process, and therefore should be as green as possible. There are many templates available for a project kickoff meeting, so we will not provide one here; however, we will provide a template to use to ensure that the initial project kickoff meeting is as green as possible. 

aCting on the idea

Now that the project has been chosen and the charter has been written, it is time for action. It’s not that the project can now be executed, because there hasn’t been a detailed planning effort. However, now is the time to communicate your decision so that your stakeholders can have a chance to review the project information. Even though the information has been thoroughly reviewed by the team during the decision-making process, it is always a good idea to check with key stakeholders. Their input can be invaluable to the success or failure of a project. Remember, the definition of a stakeholder is anyone who may be affected, positively or negatively, by the project. While that may be an exhaustive list, it is important at this point in the project, to identify those who are key to project success or failure, and have them review the decision as appropriate. Reviewers should include anyone who will be affected by the green components of the project. 

tools and teChniQues

During the project ideation phase, the following tools and techniques may be used to ensure that the project stays focused on greenality:
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1. The project charter should include a commitment statement from management  and  the  project  sponsor:  for  example,  “[The  named project manager], as project manager, shall take all measures available to ensure that the project product as well as the processes used to manage the project meet or exceed the greenality standards established by the environment policy statement of the organization and in particular for this project.” 

2. The  project  charter  may  also  include,  in  the  high-level  budget,  a monetary commitment to greenality: for example, “The organization commits 10% of the total project budget to offset the cost of any greenality efforts.” 

3. Follow the SMARTeR objectives. 

greenality oF ProjeCt CommuniCations

Project communications is one area where the project manager has direct influence. Marshall McLuhan, best known for his phrase turned into a book, “The medium is the message,” is said to have meant that the message is greatly impacted by the medium. Whether or not that is truly what he meant, we project managers know that the actual words are only a small fraction of the message to be conveyed. The way the message is conveyed is much more important that the words themselves. We believe that the old adage “It’s not what you say, but how you say it,” holds true when it comes to the greenality of communications. We approach the greenality of communications in two ways: the “spirit” of the way the message is conveyed and the physical medium of the message. 

the sPirit oF the CommuniCation

We are not sure which is most important, but we certainly understand that if the message is conveyed in a spirit that is not acceptable to the receiver, the  message  is  lost.  This  can  be  especially  true  with  project  greenality communications. The subject of “green” can be polarizing, so it is up to the project manager to communicate in ways that allow the message to be heard. What we are saying is because of the sensitivity surrounding 
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“green,”  the  project  manager  should  take  additional  time  and  thought when communicating information about the greenality of a project. One simple example is to use the words  climate change rather than the words global warming. 

The physical medium of communications is a matter of “walking the walk.” If the project manager intends to convey a high sense of greenality in the project, then one of the key processes, communications, should be green. For instance, instead of generating paper reports, use an internal shared drive to hold and update data. Allow access to that drive to all project team members. For the most part, it will be on a read-only basis, but those who need to keep the files updated can have special permission to do so. Those changes must be tracked, however. Another example would be to supply all key team members with an e-reader, allowing them to download and view the latest files without carrying a lot of paper. For more examples of greenality in communications, see Chapter 13, “Tips, Tools, and Techniques to Green.” 

jeoPardy and esCalation ProCesses

We are including a brief section on these two processes because we feel that while they are important to any project, they will be critical to the green project manager. Because green project management is so new, and at times controversial, these processes may be used more frequently. Both of these processes are related, so we have included them under the same heading. A jeopardy process is a process that is put in place at the ideation phase that allows everyone associated with the project to know how a project jeopardy is communicated. A very simple one that we have used before requires three colors to be used for your electronic alert: red, yellow, and green. When an issue arises that will directly affect the project’s timeline, costs, quality, or greenality, an alert in red type is used to convey the jeopardy information to upper management. The information in the alert includes: the description of the jeopardy, what area of the project is affected, and possible solutions (if known). The reason for it to be in red is because that alerts upper management that it is an issue that requires immediate attention, usually within 24 hours. An alert in yellow type has the same information as the red alert, except that the issue defined is not immediately  affecting  the  project  constraints,  but  rather  is  a  potential 
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problem, and the response to it can be delayed, usually 48 hours. A message in green type again has the same information as the red and yellow alerts, except it contains an additional piece of information—the solution to the red or yellow jeopardy. So an issue may have two electronic files, one in red type and one in green type; two electronic files, one in yellow type and one in green type; or three electronic files, one in red type, one in yellow type, and one in green type. Always remember that if there isn’t a file with green type associated with the electronic files, then the issue hasn’t been resolved, or someone forgot to document the resolution, and documenting the resolution is one of the more important project artifacts. 

The escalation process contains information as to who to go to in the project when a decision cannot be made at the project manager level. The process, while related to the jeopardy process, can be a multifaceted one. 

For example, the project manager may be working with a customer who has their own project manager. When the two project managers cannot agree on the disposition of an issue, the escalation process will proceed to the next level of decision maker. Not only that, but it should include all levels above the project manager, even as far as the president of the companies, if that is the ultimate decision maker. It allows the project teams to have a process of escalation in place if needed. 

greenality oF suPPliers

The final aspect of the ideation phase is to consider the greenality of your suppliers. This is probably one of the areas where the project manager needs to watch out for greenwashing. Suppliers may portray their green efforts differently than they actually are in order to get your business. So how do you avoid that? One of the more expensive ways is through inspection. If the project requires significant investment with “green” businesses, then the project manager may need to budget money to ensure the greenality of suppliers. Another way to secure information about your suppliers is through expert judgment. Find someone who has used that particular supplier before and learn from them what you can about the greenality. 

As we become more and more green, greater amounts of information will become available to and through project managers as to the greenality of suppliers. For more on where to find green suppliers, see Chapters 13, 

“Tips, Tools, and Techniques to Green,”    and 14, “Resource Information.” 
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 Developing the Project

The next stop along the project path is the development of the project plan. 

There are three separate but interconnected elements: project planning, organizing the plan into a cohesive undertaking, and the generation of supporting documentation. These elements are sequential in nature, and each successive element should be thoroughly investigated using the available tools and techniques prior to stepping to the next element. Developing the project plan is where the detailed project definition is accomplished, and without a complete detailed definition, the project is doomed for failure. Remember, like many of the processes in project management, the elements should be iterated and elaborated as necessary as new information about the project or its environment becomes available. And as we know, the environment can be a very changeable thing. 

ProjeCt Planning

This is the important first step in the development of a “green” project plan. As with any project-planning effort, the first action required is to fully understand the nature of the project. Defining scope—what the project does and does not include—sets the stage for all future project decisions. If something is defined as out of scope, it would have to be accepted formally into the project via the project’s change control processes. If that 

“something” is sustainability, that may easily be enough of a hurdle to dis-courage its addition later on. That’s why we urge you to put it into the project’s scope at this early stage. Just as other business needs are incorporated into the scope of the project, so is the green business need. That is why it is so important to connect the company’s commitment to sustainability 89
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to the project charter. As we briefly discussed in the Introduction to this book, connecting sustainability to the business needs means going beyond simply  paying  “lip  service”  to  the  environment,  or  being  an  “also-ran” 

part of the Green Wave. It is  good business,  and the green project manager is in the best position to provide that information to the organization, should further convincing be needed. As the  PM Network article of November 2009, “Green Out,” says, “Sustainable IT projects make your company look good, but it’s probably the lower energy bills that will get them approved.” In that same article, it’s pointed out that “six out of seven corporate officers say that the adoption of green technology is more likely a result of escalating energy costs than ecological altruism.”1 The green project manager has at his or her disposal the many books and articles written that say not only that “greenality is free,” but that a high greenality score equates to significant cost savings and enhanced bottom line. 

For the sake of the rest of this discussion, we’l  make an assumption here, and it is a big one. We’ll assume that the organization—for either altruistic or economic reasons, or more likely, both—has committed to its projects being green, ostensibly with an environmental management policy that says this definitively. The work isn’t done with that declaration. Now it is a matter of assessing what goes into a planning effort for a project and inserting the correct green elements in the appropriate spots. What information wil  the project manager need to do that? We’ve already discussed the project charter. 

Within the charter is a greenality commitment, either commitment verbiage, budgetary commitment, or ideal y, both. Additional y, from the project charter, the goals and objectives are defined, a pro forma time frame and budget are communicated, and the project’s assumptions and constraints are specified. For project goals and objectives, the environmental responsibility of each has been defined using the SMARTeR technique. Those responsibilities are a  direct input to the project’s scope, as supporting detail. 

This information, referred to as inputs to define scope (see Section 5.2 

of the  PMBOK Guide), is analyzed using any number of available tools, as well as seeking out technical experts and other green project managers to provide historical information from similar projects and processes to be utilized. Remember, the field of green project management is relatively new; therefore, some of the information used will be based on green  business practices and will have to be adapted for project management. This is not at all unlike the adaptation PMs make in the realm of quality, where much of the wisdom comes from pioneers of manufacturing and operations and is adapted for project management. 
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Once the goals and objectives, assumptions and constraints, and high-level budget and schedule are identified, the next step in the process is the detailed planning. Unequivocally, the most important planning tool for the green project manager is the work breakdown schedule (WBS). There are no guarantees for project success or failure. For most projects, especially the more complex projects (and indeed greenality does add a new level of complexity), there are a whole host of issues that will positively and negatively affect the project’s objectives. But we can guarantee one thing, and that is: if a complete and thorough WBS is not identified, failure is probably assured. And, the green aspects that must be included in the WBS are part of a complete and thorough WBS. So what is different about a green WBS? 

It may help to have a short tutorial of a WBS and how it is constructed. 

For simplicity, we’ll think about a WBS in the form of a top-down flow-chart. Thinking about any WBS requires that the top levels of effort be identified first, and then those levels are “decomposed” further and further until there is a level at which work can be assigned in the form of manageable chunks, or “tasks.” 

Here is a typical recipe for baking a “standard white cake.” 

standard White Cake recipe

1 package of white cake mix

1¼ cups of water

3 eggs

2 tablespoons of vegetable oil

1 teaspoon of vanilla

½ teaspoon of almond extract

Creamy White Frosting

1 cup milk

3 tablespoons of all-purpose flour

1 cup of butter

1 cup of powdered sugar

1 teaspoon of vanilla

Cake PreParation:

Preheat oven to 350°F. Grease and flour two 8- or 9-inch round cake pans. 

Combine cake mix, water, eggs, and oil in large bowl. Beat at medium speed with electric mixer until well blended. Add vanilla and almond extract; mix until well blended. Divide batter evenly between prepared pans. 
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Bake 30 to 35 minutes or until toothpicks inserted into centers come out clean. Cool in pans on wire racks 10 minutes. Remove cakes from pans to racks; cool completely. 

Prepare Creamy White Frosting. Fill and frost cake with frosting. 

Frosting PreParation:



1. Combine milk and flour in medium saucepan; cook and stir over low heat until thickened. Cool. 



2. Beat  butter  in  large  bowl  until  creamy.  Add  powdered  sugar;  beat until fluffy. Blend in vanilla. Add flour mixture; beat until thick and smooth. 

As you can see in Figure 6.1,  the traditional project “Baking a Cake” 

is decomposed into its “recipe,” ingredients, and equipment. We should think about projects no longer in the traditional sense, but in an expanded green sensibility. The WBS in Figure 6.2 represents a recipe that includes this green sensibility. It is not just a matter of substituting organic ingredients to make the project’s product green, but also assessing the project’s processes, including the aspects of disposal, to ensure that these processes are  also green. 

Project managers have traditionally (subconsciously, perhaps) considered some of the green aspects of a project’s product, because project managers are usually task oriented and focused on preserving scarce project resources. But now we must also be concerned with the greening of the project’s processes. Throughout this book, we will be providing tools and techniques for the project manager to use during the greening of a project. 

There are more included in Chapter 14. 

Once the WBS is complete, the “real” reason for a complete and thorough WBS becomes evident. This is the basis for planning the rest of the project. Within the WBS are all of the tasks that have to be performed to ensure that the project meets or exceeds customer expectations. The next steps in the project-planning effort are iterative and cumulative. Each task can now be detailed as to:

•  What resources will be required to execute those tasks? 

•  Who will do the task? 

•  How much will each task cost? 

•  How much time will the task require? 
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1.0  Ingredients



1.1  Procure eggs



1.2  Procure flavoring





1.2.1  Vanil a extract





1.2.2  Almond extract



1.3  Procure oils & butter



1.4  Procure flour



1.5  Procure sugar



1.6  Water

2.0  Equipment



2.1  Procure pans and dishes





2.1.1  Cake pans





2.1.2  Mixing bowl





2.1.3  Medium sauce pan



2.2  Procure electric mixer



2.3  Preheat oven





2.3.1  350 degrees

3.0  Recipe



3.1  Cake





3.1.1  Grease and flour cake pans





3.1.2  Combine cake mix, water, eggs & oil in large bowl 3.1.2.1  Beat at medium speed with electric mixer







3.1.2.2  Add vanil a and almond extract; mix





3.1.3  Divide evenly into cake pans





3.1.4  Bake at 350 degrees for 30-35 minutes until done



3.2  Icing





3.2.1  Combine milk  and flour in medium sauce pan







3.2.1.1  Cook and stir over low heat until thickened







3.2.1.2  Cool





3.2.2  Beat butter in large bowl until creamy





3.2.3  Add powdered sugar and beat until fluffy





3.2.4  Blend in vanil a





3.2.5  Add flour mixture and beat until thick and creamy





3.2.6  Ice cake

Figure 6.1

Baking a cake (standard). 
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1.0  Ingredients



1.1  Investigate organic eggs





1.1.1  Procure organic eggs



1.2  Investigate fair traded flavorings





1.2.1  Procure fair traded flavoring







1.2.1.1  Vanil a extract







1.2.1.2  Almond extract



1.3  Procure oils & butter



1.4  Procure flour



1.5  Procure sugar

} See“ScratchCakeMix”3.1.1



1.6  Water

below for “greeen” ingredients

2.0  Equipment



2.1  Procure pans and dishes





2.1.1  Cake pans





2.1.2  Mixing bowl





2.1.3  Medium sauce pan



2.2  Procure electric mixer



2.3  Preheat oven





2.3.1  350 degrees

3.0  Recipe



3.1  Scratch cake mix





3.1.1  Procure organic flour, sugar, organic butter, organical y fed cow milk, alum free baking powder, sea salt, free trade vanil a, and 3 organic eggs





3.1.2  Grease and flour cake pans





3.1.3  Mix together the flour, baking powder and salt; set aside. 





3.1.4  In a large bowl, cream sugar and shortening until light and fluffy 3.1.5  Add eggs one at a time, beating thoroughly after each addition 3.1.6  Add flour mixture alternately with milk, beating just to combine 3.1.7  Stir in vanil a and almond extract





3.1.8  Divide evenly into cake pans





3.1.9  Bake at 350 degrees for 40-45 minutes until done



3.2  Icing





3.2.1  Combine milk  and flour in medium sauce pan







3.2.1.1  Cook and stir over low heat until thickened







3.2.1.2  Cool





3.2.2  Beat butter in large bowl until creamy





3.2.3  Add powdered sugar and beat until fluffy





3.2.4  Blend in vanil a





3.2.5  Add flour mixture and beat until thick and creamy





3.2.6  Ice cake

Figure 6.2

Baking a “green” cake. 
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•  What tasks are affected by other tasks and what tasks can stand alone? 

•  In what order will the tasks be executed? 

•  Are  there  other  dependencies  besides  the  obvious  between tasks? 

We can’t stress enough that greenality must be planned into the project. 

We’ve said how important it is to get the greenality in the project’s scope. 

However, getting it in is only the first step. The WBS is the place to find the green tasks a home and the proper owners. Once the WBS is defined, while not impossible, it is more difficult to “add” task to the project without impacting the overall schedule, cost, or quality of the project. Let’s look in detail at the major planning areas and how they are affected by planning for project greenality. 

sustainaBility and the WBs

We’d  like  to  formally  introduce  sustainability  into  the  disciplined approach of project management. As we defined in Chapter 2, sustainability is not sacrificing the future for the present. It is not only that, but in project management it is the  planning for sustainability that makes our contribution so important. Therefore, as well as thinking about the WBS 

in terms of all the tasks necessary to complete the project, we need to take our traditional thinking one step further. There is life after project closeout, and that life makes the difference whether or not the project is truly green or not. Without that further step, green planning of the project could be considered greenwashing, as defined in Chapter 2. A project manager will be able to defend a project from accusations of greenwashing  by  virtue  of  a  WBS  with  green  intent  threaded  throughout,  rather than glued on at the end. 

What does the WBS look like when sustainability is  planned in? Let’s take our simple example of baking a green cake (Figure 6.2) and make sure that sustainability is included in the “recipe.” Reviewing the modified recipe for baking a green cake, we can see that there are sustainability issues that should be addressed. Let’s look at the pan used to bake the cake. When we purchased the pan, planning to bake a cake in it, what did we consider? Did we consider whether or not we would reuse it? Did we consider what type of materials it was made out of, so it either had a 
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long life or could be recycled? Even if it had a long life, was it recyclable? 

Did we consider the packaging of the eggs and the vanilla, as well as their manufacturers’ commitments to sustainability? Did we buy just enough ingredients to bake the cake or are there waste or storage issues? Did we consider the product? Will it get eaten in the first sitting, or will we have to store it? How will we store it? What kind of material is the storage container  made  from?  Might  this  require  us  to  power  up  a  refrigerator  to 

“keep” it? It sounds like a lot of things to think about for “just baking a cake,” and you’re right, it  is. However, once it is ingrained in our thinking, those issues and decisions we make will become second nature, just as for our experienced readers, the use of a WBS and a Gantt chart have become second nature. And what good will this green planning do? Only time will tell, but economist David Friedman once said, “I’m trying to have everything that I put into the world be something that makes a difference in the way I want to make a difference.” Here’s our chance as project managers to make that difference. 

Who and What are reQuired For the ProjeCt

Depending on the nature of the project, resource planning includes three major aspects; (1) the people required to do the work, (2) the equipment needed to support the people or the project needs, and (3) the cost of the people and equipment required. There is a direct connection between the resources required and the quality of the project and we’ll talk about that aspect, too, in Chapter 7. 

greening the PeoPle

 One of the purposes of this book is to instill green into project management so that there is no longer a difference between how we have done projects and how we will provide greenality to projects.  It will be one and the same. 

Planning for greenality will become the “new” project planning. In order to do this, the people you choose for projects need to have some background in green. What we mean by that is that all contributors (stakeholders) to the project are aware of the universality of green, including all 
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of the awareness of the information of the type we provided in Chapter 1. Whether the people agree with the information or not, there must be an understanding that in order to preserve scarce resources, the philosophy of greenality must be seriously considered in project planning and by the people on the project. One of the compelling arguments for greenality is that it is good for the organization’s bottom line. As an example, Bristol-Myers-Squibb’s IT team found that removing screensavers from all employees’ computers in the United States saves about 1.9 million kilowatts of energy and $266,000 annually,2 a simple fix that saved a significant amount of money. It’s that type of green thinking that will improve the bottom line and ensure that greenality is considered when planning a project. Money talks! So, step one in the process of  greening the people is to have people who are “green aware” on the project. In some instances, the people who need to work on a project are not green aware. One option is to provide some training. Of course, that may affect the project’s timeline and costs, a planning consideration and potential addition to the project’s WBS. Another option is to hire a green consultant to work with the team during the project, thus potentially increasing the project’s cost, and, of course, another addition to the WBS. 

greening the sChedule

At this point, the WBS and resource planning are complete. The WBS 

includes all of the tasks required to properly plan, execute, control, close, and  sustain  the  project.  Completing  the  resources  planning  allows  the project manager to be able to account for the personnel needed to do the tasks. The next step is considering the duration of the defined activities and the order in which those activities are completed in light of both the WBS  and  the  resources  needed.  Once  again,  green  thinking  should  be used in determining the duration and sequence, particularly with regard to resource usage. 

There are questions to be asked and answered with consideration to the nature of the project, the nature of the resources needed, and the social aspect of the answers to the first two issues. The nature of the project may determine the criticality or urgency of the project. Criticality and urgency may be more prevalent in projects that are green by intent. Not wanting to beat a dead horse, but one of the assertions that we work from says that 
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“project managers must first understand the green aspects of their projects, knowing that knowing that this will better equip them to identify, manage, and respond to project risks.”3 If a project has been identified as green by intent, perhaps there is some urgency to protect a limited, fragile, or critical resource in imminent danger. An example of that would be an environmental project such as the ones that are being prompted by the severe drought conditions in Kenya, Africa. 

According to IRIN News, “Humanitarian News and Analysis, a Project of  the  UN  Office  of  Coordination  of  Humanitarian  Affairs  (http://

www.irinnews.org/Report.aspx?ReportId=82683),  scarce water resources is the reason for escalating violence among the people of northeastern Kenya. It is about gaining access to the limited water and pasture areas. 

Because of the drought, people are struggling to find water for themselves and  their  livestock.  Consequently,  without  the  water,  there  will  be  no food, either.” An article on  National Geographic’s Web site on September 21,  2009  (http://news.nationalgeographic.com/news/2009/09/090921-

kenya-animals-drought-water.html), says, “More than sixty African elephants and hundreds of other animals have died so far in Kenya amid the worst drought to hit the country in over a decade. In addition, 30 baby elephants have been reported dead so far this year in Amboseli National Park, farther south. So-called ‘long rains’ that usually fall in March and April failed this year, and some areas have now been in drought conditions for almost three years. No one knows why the drought has been so bad. Many attribute it to global warming, but others say it is simply part of the long-term weather cycle in East Africa.” The need for a water project is critical. 

Some of the projects that are going on now and some that we anticipate will start soon are deep-water well construction, irrigation projects, water-processing and -holding facilities, low-water-impact sanitation projects, among others. The green aspects of these projects are obvious. What isn’t obvious is their effect on the project management schedule and resources. 

Project managers will have to make decisions on the project calendars and ask questions like: Will there be any holidays or weekends considered? 

Will project execution take place 24/7 because of the criticality of the solutions? If it does require 24/7 execution, what will be needed—generators, fuel, lighting, to say nothing of the personnel requirements to both manage and work on the project? One of the authors recently noted that a large highway construction project did much of its work at night, to avoid shut-ting down the highway during busy times. Makes sense. For night work, 
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large banks of lights were set up to allow the workers to break up pave-ment, move equipment, and so on. So far so good. However, the banks of lights were observed to be on for long periods of time over several nights where there was no activity—the lights were more of a hazard to oncom-ing traffic than anything. This same effect—tens of thousands of kilowatt hours of electricity wasted as well as lights burning out because they were lighting up unused equipment—could have been easily avoided with green thinking. What will be the environmental impact of the projects themselves? What are the sustainability issues for the projects? 

Returning to the earlier drought issue, it is obvious that these solutions must be permanent, as the long-term forecasts for drought areas are not good. Therefore they have to be planned, designed, and executed with sustainability in mind. Keeping all that in mind, the green project manager also has to focus on making sure that the process around the projects is as green as possible. It now becomes a balancing act to ensure that the necessary tasks are performed with greenality, but yet satisfy the urgency of the project’s scheduled tasks. 

One  doesn’t  need  to  consider  a  project  with  the  sweeping  change  of addressing drought conditions in Africa. A project like the construction of a wind farm in Maui, still green by intent, is an example that doesn’t have the same constraints as the previous example. There are still green schedule techniques to apply. First Wind is a company whose motto is 

“Clean energy, made here.” According to David Ertz, director of project management–east, First Wind likes the challenge of areas where it is more difficult to build wind farms, like the top of a ridge in Maui or the top of a ridge in Maine, rather than the plains of the Midwest, whether or not placing a wind generator on a ridgetop in Maui or in Maine makes it very visible in areas that are noted for their beauty and remoteness. We’re saying that wind generators can be attractive but that the attractiveness will be in the eye of the beholder. We can see some green schedule issues that need to be considered when working in challenging areas on projects that are green by intent. With wind energy, the best places to put the generators are places with sustained winds. Those can also be the places where the environment can work against you. One cannot place the blades on top of the tower in windy conditions. It is too dangerous. 

Project  managers  have  the  opportunity  to  consider  the  schedule  and application of resources to save money and energy. Even the application of common sense when it comes to working when air conditioning or heating does not need to be used, or handing off work between time zones to 
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remote offices—these things and more can play into the project manager’s hand for a greener project. 

greening the ProjeCt PurChasing 

(ProCurement) ProCess

In most cases, the project will require resources other than people. Those resources sometimes include items to be purchased , like equipment and services,  or  raw  materials.  Here  is  an  opportunity  for  green  thinking about the suppliers (vendors) supplying the equipment resources. The U.S. 

Environmental Protection Agency has produced significant guidelines for green purchasing. We provide information in Chapter 14. The European Union  has  an  extensive  eco-labeling  program—details  are  available  at 

http:/ www.eco-label.com/default.htm. 

Again, this is also an opportunity for management to validate their commitment to project greenality. Management should encourage the project manager and the project team to seek out the greener vendors. That commitment may mean that the cost of the purchasing equipment and services from greener vendors may be higher in dollars, but when considering the value of corporate social responsibility (CSR) and how that is viewed by the stakeholders, the benefit may offset the additional cost. Green thinking instilled in management, the project manager, and the project team means that these kinds of offsets will always be considered. 

There are several areas of the purchasing process where green thinking can be applied. The first instance is during purchase planning. Using the scope statement, the work breakdown definition, and the schedule, the project manager will have a good idea as to what needs to be purchased  and  when  those  purchases  need  to  be  made.  Looking  through their environmental lens, the project manager and team can determine the green alternatives for the project purchases by further defining the project needs, seeking green purchasing experts when appropriate, and particularly  using  the  experience  and  knowledge  of  the  project  team, selected for those very reasons. Something to keep in mind, though, is that even with the best plans of what will be needed for the project, if the vendor cannot supply it when needed, there is a good possibility that the project will not succeed. So again, price and greenality may not be the only determinants. At this point, the project manager and team will have 
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assessed the purchasing alternatives and identified the various sources of equipment and services needed. The results of the purchasing needs definition will be a purchasing requirements document that then can be used for the next step. 

The next step is to take the output of the purchase planning—the relevant purchasing documents—and transmit those documents to potential suppliers. As green becomes a way of doing business, suppliers of greener products will become numerous, and prices will become more competitive, as saving in energy costs, for example, are realized by the suppliers. But we assert that this should not be left to chance. This is actually somewhat of a communications issue. Your vendors and suppliers should be very clear on your intent. They should know that green is important to your project. 

Knowing this, they will proactively offer you green options—or should, if they know their business. Some of the typical documents used to obtain purchase information from suppliers are the invitation to bid, request for proposal, and request for quote. (See Table 6.1 for the differences between each.) Included in the information sent to potential suppliers will be: (1) what will be purchased, (2) when it will be needed, and (3) questions as to what the potential supplier is doing to green their processes and products or services. The project manager and team can request the information from the supplier either via written documentation sent to potential suppliers or with written documentation furnished at a face-to-face meeting. 

Either way, detailed documents have to be prepared. The level of detail and how much time is spent on those documents depends on the purchase. A purchase that is expensive, has a high degree of technicality, has only a few suppliers, is needed at a specific time in the project schedule, or has taBle 6.1

Solicitation Documents

type


explanation

Invitation to bid (IFB)

Invitation to participate in sealed bid procurement. 

It is the initiation of the process. The IFB contains all 

the information required by a bidder to submit a 

responsive bid. 

Request for quote (RFQ)

Original y there was a technical difference between RFQ 

Request for proposal (RFP)

and RFP. An RFP was used to solicit firm offers and upon 

acceptance became a contract. The difference between the 

two has become blurred. Both are used in negotiated 

acquisitions to communicate requirements to selected 

contractors to solicit proposals or quotes. 
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a high environmental impact requires much more time to plan than one that doesn’t have the same requirements. 

One  Sunday  edition  of  the   New  York  Times  consumes  as  many  as 75,000  trees—projects  include  reducing  paper  usage  by  moving toward electronic media online, electronic document readers, and new technologies. 

After considering the information from the various suppliers, the project manager and team can make an informed decision. As a result of that decision  there  is  generally  a  contract.  We  are  advocating  a  “greenality clause” in the contract. Should the project manager and team decide to go with a company that has responded with the outline of their green efforts, we believe not only that the green efforts should be captured in the contact body, but that somehow the supplier should be held accountable for the efforts they purported to make. While we will not give legal advice or suggest greenality wording for a contract to make a company accountable for their green efforts, a damage clause may be added in case the company does not fulfill the green part of the contract. 

greening ProjeCt Costs

We have frequently mentioned cost as a factor to managing projects. It is certainly  an  important  factor  in  the  company’s  decision  to  undertake  a project. The only caution we have is that at first glance, costs may appear to be much higher when the greenality factor is considered. However, green savings may not be fully realized during these project-planning processes. 

As we said in Chapter 1, a project with a high greenality score is good for the bottom line. It may require a “deeper dive” into the financials of the project and the project’s sustainability to fully realize the real cost savings to the company. There are ways to add greenality to the project costs, and some will be included in Chapter 7, “Executing the Project.” However, they are several green costing methods that can be used in the cost-planning stage. In general, moving communications from written on paper to electronic form can save a significant amount of resources. Additionally, doing 
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as much research as possible on the products and services needed to be procured prior to generating any cost figures can save rework and the back-and-forth  that  sometimes  accompanies  requests  for  money,  saving  time and effort on the project and further reducing limited resource usage. 

greening ProjeCt Quality

In Joseph Juran’s book  Leadership for Quality,  4 he talked about “life behind the quality dikes.” Among other quality drivers Juran was talking about behind the dikes was a growing concern about damage to the environment and fear of major disasters. This book was published in March 1989 

and was a prophecy of what concerns were growing. Frederick Taylor’s management  system  emphasizes  a  pure  science  approach  to  quality, including scientific selection and education of workers. However, today we have a world that, while it is still somewhat science driven, is trying a softer view, giving workers more self-control, self-inspection, and self-directing teams. Much of this can be exemplified by the “Toyota Way” (see 

Table 6.2). Perhaps not coincidentally, Toyota consistently shows up at or near the top of environmentally minded companies. 

This is an advantage to the green project manager who is trying to use the  more  unempirical  approach,  like  the  Natural  Step  method,  as  well as  the  more  scientific  approach.  And,  unlike  the  quality  efforts  of  the 1950s–1990s, the United States can lead rather than follow green quality efforts. To help us understand the future, we need to look at the past. 

While  the  United  States  led  the  development  of  quality  control  and improvement, most of the quality gurus did not have an audience in the United States. Both Juran and Deming spent considerable time in Japan where  their  efforts  were  not  only  accepted,  but  rewarded.  The  Deming Prize for quality excellence was established in Japan in 1951. In contrast, the Malcolm Baldrige National Quality Award was established in 1987. 

The easiest way to explain green quality is to use Deming’s 14 points as a starting place (see Table 6.3). 

Again, using another one of the quality guru’s approaches, we’ll define green  quality.  David  Garvin,  in  his  1988  book   Managing  Quality:  The Strategic and Competitive Edge,  defines quality in five dimensions; transcendent,  product  based,  user  based,  manufacturing  based,  and  value based. We’ll use those same criteria to define green quality. 
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taBle 6.2

The Toyota Way Illustrated

The toyota Way

1. Base your management decisions on a long-term philosophy, even at the expense of short-term financial goals. 

2. Create a continuous process flow to bring problems to the surface. 

3. Use “pul ” systems to avoid overproduction. 

4. Level out the workload (heijunka). 

5. Build a culture of stopping to fix problems, to get quality right the first time. 

6. Standardized tasks and processes are the foundation for continuous improvement and employee empowerment. 

7. Use visual control so no problems are hidden. 

8. Use only reliable, thoroughly tested technology that serves your people and processes. 

9. Grow leaders who thoroughly understand the work, live the philosophy, and teach it to others. 

10. Develop exceptional people and teams who follow your company’s philosophy. 

11. Respect your extended network of partners and suppliers by challenging them and helping them improve. 

12. Go and see for yourself to thoroughly understand the situation (genchi genbutsu). 

13. Make decisions slowly by consensus, thoroughly considering all options; implement decisions rapidly (nemawashi). 

14. Become a learning organization through relentless reflection (hansei) and continuous improvement (kaizen). 

 Note:  Adapted from Jeffrey Liker,  The Toyota Way (New York: McGraw-Hil , 2004). 

transcendent greenality

Transcendent greenality is something that is not easy to put your finger on, and therefore is difficult to define. However, when you see this particular type of greenality, it becomes apparent. I am going to paraphrase one of my favorite definitions of transcendent quality: “Greenality is neither mind nor matter, but a third entity independent of the two … even though Greenality cannot be defined, you know what it is.”5 Because a particular company has a reputation of achieving greenality, that achievement is sometimes translated to all products of that company. In other words, the view of the company’s greenality transcends the more fundamental definitions of greenality. If a company has a stellar reputation of being sustainable, including a cute eco-friendly logo, that company may be perceived to have high greenality. We are not saying that the company does not have high greenality, based on other greenality dimensions, just that 
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taBle 6.3

Deming and Green Quality

Deming Quality

Green Quality

Create constancy of purpose for 

Continual y look for ways to green the 

improvement of products and services. 

products and the services of the project. 

Adopt a new philosophy. 

Adopt a new green philosophy and avoid 

“greenwashing.” 

Cease dependence on mass inspection. 

Plan greenality into the project. 

End the practice of awarding business on 

Look at more than the cost when awarding 

price tag alone. 

business as the true cost considers all of 

the greenality factors as wel . 

Improve constantly and forever the system 

Improve the greenality of the project’s 

of production and service. 

processes. 

Institute training. 

Institute training on greening subjects. 

Institute leadership. 

True leadership going forward wil  include 

a commitment to greenality. 

Drive out fear. 

It is OK to suggest areas to improve the 

greenality of a project’s product or 

process. 

Break down barriers between staff areas. 

Encourage all areas of an organization to 

pitch in with greenality. 

Eliminate slogans, exhortations, and targets  Have greenality be part of the project for the workforce. 

manager’s DNA. 

Eliminate numerical quotas. 

Do not limit the extent of greenality of a 

project—green should be in the mind-set 

of the project team, not a quota to be 

accomplished. 

Remove barriers to pride of workmanship. 

There is pride in demonstrating personal 

commitment to the environment and 

sustainability. 

Institute a vigorous program of education 

Move from the traditional discipline of 

and retraining. 

project management through the 

“accidently green” project management to 

a disciplined green project management. 

Take action to accomplish the 

Be part of the green project management 

transformation. 

movement. 

 Note:  Adapted from W. Edwards Deming,  Out of Crisis,  9th ed. (Cambridge, MA: MIT Press, 1982), 18–96. 
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the greenality in this case is based solely on reputation and perhaps the aesthetics of the logo. While transcendent is a dimension of greenality, it may not be prudent to use it as the only measure. 

Product-Based greenality

This is a much more concrete measurement of greenality. It is based on a particular green element contained in the project’s product or process. For the project’s product, the attribute could be, in the case of an automobile, the ability to switch from electric mode for short-term driving to fossil fuel for longer distances, thereby reducing the fossil fuel component and the carbon footprint of the vehicle. The project manager may have instituted a paperless project policy and is able to measure the cost savings to the project, thus greening the project process. 

user-Based greenality

User-based greenality comes at greenality from a different direction, from the user stakeholder. It is the stakeholder’s expectations that drive user-based greenality. It is becoming more and more apparent that greenality will be a differentiator for some users. Similar to transcendent greenality, user-based greenality is in the “eye of the beholder.” Stakeholders will look to different products of projects and eventually the processes of the project for greenality efforts before choosing the product. Further, the stakeholders as leaders of the corporation will look to the greenality of the project process before choosing a project. 

manufacturing-Based greenality

No longer something that has to be inspected in, greenality will become inherent  in  the  entire  product  life  cycle  from  the  planning  and  design phase, to the manufacturing phase and beyond. The manufacturing process itself will have its own high-greenality measurements. In the design phase, the product specifications will include greenality standards that will be required during the manufacturing phase of the project. Therefore the project product greenality will be measured against those design specifications. Applying the same principle to the project’s processes, the process will be designed to include greenality components, and will be measured against those specifications. 
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value-Based greenality

We are already experiencing value-based greenality with organic products from yogurts to cleaning solutions. Consumers are making a choice based on the greenality attributes of certain products and using the cost of those attributes to calculate their own cost-benefit ratios. Granted, some of the attributes that consumers are basing their calculations on may not be clear, but will be refined further and further as more consumers become greenality conscious and more competing companies enter the market place. 

risk and greenality

What is risk and how does it affect the greenality of the project? Risks are inherent in projects because of the uncertainty that defines a project: a unique undertaking, using and possibly abusing limited resources, an effort being done for the first time, untried and untested. Harold Kerzner, author of dozens of project management books, writes, “Since risk actually constitutes a lack of knowledge of future events, we can define risk as the cumulative effect that these adverse events could have on a project’s objectives. Future events (or outcomes) that are favorable are called opportunities; whereas unfavorable events are called risks.”6

We would like to accomplish two things: identify the potential greenality risks (negative risks), and identify areas for the green project manager to take advantage of opportunities or positive outcomes of risk situations (positive risks). Every day, more and more information is offered relative to green risks in business and then by definition, in projects. We certainly won’t be able to cover all of them, so we will highlight some of the green risk and opportunity conditions we feel are of top priority. 

As with all project risks, the project manager has to consider both the consequences of the risk occurring and the likelihood of the event. With negative risks, the purpose is to reduce the likelihood of their happening, while with positive risks it is to increase the likelihood of occurrence. Just so we are clear, it is our assertion that not considering the green risks and opportunities of a project is a mistake. Risks can cause havoc in a project, delaying finish dates, using or abusing limited resources, and forcing a change in the project plan. Risk taking can also help to accelerate the schedule, protect the limited resources, and achieve higher greenality. 
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Recycling one ton of paper saves 17 trees, two barrels of oil, 4,100 kilowatts of energy, 3.2 cubic yards of landfill space, and 60 pounds of air pollution. 

The first place to look for project risks is in the objectives and goal of the project. Has the SMARTER technique been used to develop the project objectives? Particularly, has the  environmental responsibility of those objectives been fully identified? That will go a long way to identifying project green risks. Offshore oil drilling has long been a target for envi-ronmentalists. But let’s look at it as a project. Until we are independent of fossil fuel, oil and oil exploration will continue. A complete worldwide independence will be highly unlikely. So the demand for oil continues, and offshore drilling will continue. One of the objectives of offshore oil drilling is to distribute the oil. Looking at it from SMARTER, that is specific. We consume approximately 80 million gallons of oil per day, we’ve been distributing oil from offshore drilling enterprises, and the goal is to supply oil; so we can put a measure on how much we can supply from one offshore rig. It is doable, it is related to the goal, and we know that it has to be done as quickly as possible. That covers SMART, but how about the environmental responsibility? How reliable is the delivery system with respect  to  environmental  damage?  What  indigenous  species  could  be affected? What type of environmental damage can occur from the piping needed to transport the oil from offshore to a shore-based storage facility? These are just a few of the risks that can affect the greenality of the project, in this case the product of the project. However, these are just the negative risks. 

Here are some examples of opportunity (positive risk):

•  A vendor offers you a substitute material that is not only cheaper but greener and yet provides exactly the characteristics you need. 

•  Funding becomes available from the government for your wind turbine development idea. 

•  You  make  an  altruistic  decision  to  use  electric  vehicles  for  your project and at the same time, the manufacturer, based on stimulus money received, offers $1,000-per-vehicle rebates. 

Negative risks to the project in its early stages include lack of management commitment, or overt opposition to greenality, lack of an organization-
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wide environmental policy, and lack of greenality support statement or funding for greenality in the project’s charter. One could lead to the other, but the bottom line is that without some sort of commitment, the greenality effort on a project will be greatly inhibited, even if the project manager is an advocate. This is a  huge risk to project greenality. As goes the management, so goes the project! 

Looking at further potential risks on the project, have green techniques as outlined in this chapter been applied to the scheduling and costing estimation process, resource planning, and other aspects of the project management? Have we taken the time to identify, quantify, plan risk responses, and plan the necessary monitoring and controlling process for greenality risks? It used to be that one of the project manager’s objectives was to protect the stakeholder’s monetary investment in the project. That is now not enough. To paraphrase one of our assertions,7 “an environmental strategy, including environmental risk management, provides added opportunity for the success of both the project and the project’s product.” 

greenality outPuts

environmental management Plan

One of the outputs of developing the project is the environmental management plan (EMP). The EMP is similar in perspective to the quality management plan (QMP), but is specifical y focused on the environmental and sustainability aspects of the project. The inputs to that plan are the environmental  objectives,  environmental  policy,  and  environmental  risks. 

These inputs may be incorporated into other plans, and they are significant enough, given the future of green project management, that they be included in a stand-alone document that serves as an input to the project management plan (PMP). Additional y, like the QMP, the EMP template wil  include scope,  stakeholders,  EEVM  (earned  environmental  value  management), organizational policies, and risk register, and will use tools similar to those in  quality  management:  benchmarking,  cost-benefit  analysis,  the  cost  of greenality, etc. The output then would be an EMP that dovetails into al  the appropriate other plans, like the QMP, risk management plan, and others. 

Another area that is impacted by environmental considerations is the monitoring and controlling of the project. One of the inputs to that area 
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is the PMP, of which the EMP is a part. One of the purposes of monitoring and controlling a project is to compare the environmental objectives/

requirements listed in the project statement of work with actual regulations and when necessary take corrective action to ensure compliance. Another purpose  of  monitoring  and  controlling  a  project  is  “implementing  risk response plans, tracking identified risks, monitoring residual risks, identifying new risks, and evaluating risk process effectiveness throughout the project,”8 including environmental risks identified earlier in the project development. Nothing would be different for the EMP. It is just that EMP 

would have to be one of the inputs. EMP may have its own change control process, and is part of the project-integrated change control process, or it may be included only as part of the integrated change control process. 
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 Executing the Project

Now that the project has been planned, it is time to implement it. If you’re familiar  with  the  S-shaped  curve  (Figure  7.1)  that  describes  a  project’s progress over time, we’re now at the part of the curve with the steepest slope—where we are expending resources at the fastest rate. There are some additional aspects to consider now that your project has been greened, at least in the planning stages. This is the time when your good intentions are put to the test. A good place to start project implementation is with the project team and the kickoff meeting. Many of the project stakeholders have been involved in the project-planning process, but it is unlikely that they have a view of the entire project. To this point, they have been primarily involved with—and had the limited perspective of—their  own piece. Not only does the kickoff meeting help the stakeholders with the broader view of the project, it is also a key time to reemphasize the green aspects of the project and how they will be woven through the project’s execution, especially considering that we are just at the “incline” of this steep slope. 

the ProjeCt team

A core subset of project team members, or in some cases the project manager alone, has been working diligently so far to plan the project. That plan includes identifying all of the tasks needed to accomplish the project’s goal and objectives, understanding the dependencies of those tasks and scheduling them, defining the resources and time needed to accomplish the tasks, and costing those tasks resulting in the project’s budget and schedule baselines. Now is the time to secure the needed resources, 111
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Classic S-curve: Cumulative project investment over time. 

known as the full project team, to ensure that the right people will be available at the right time, within the specified budget, and that they know what they’re contributing and how their contribution fits into the overall project’s objectives—not only from a green perspective but from an overall project perspective. It would be helpful (but not imperative) for the members of the full team to have some knowledge of greenality and what it takes to green the project and the project processes. It is, however, crucial that the core project team be fully cognizant of the effort to green the project and fully committed to those aspects so that they can help the full team understand the issues. The project team will likely and almost necessarily include a variety of individuals with differing skill sets and differing viewpoints. While the core team may be able to help coach them through some of the greenality issues during the project’s implementation, additional education may need to be provided to acquaint the full team with the greenality aspects of the project. There needs to be particular emphasis on how those factors will contribute not only to the success of the project, but to the success of the organization. See Chapter 2 for information regarding the contributions of greenality to success. Additional education will cost more in resources, so additional monies and time should have been set aside during the planning process. 

Once the team has been selected (and it may be an iterative process as personnel could change for a variety of reasons during the course of a project), a kickoff meeting should be scheduled. 
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the kiCkoFF meeting (imPlementation)

The kickoff meeting for a new project is your best opportunity to energize the group and establish a common purpose toward completing the work. 

We’ve found that a great kickoff is the result of good planning. In fact, the authors have planned and run dozens of kickoff meetings like this all over the globe. It’s all about good preparation. After you’ve done your project preparation work, you need to plan for an effective meeting.  The kickoff meeting will establish whether or not your efforts to green the project and the project’s product will be successful.  The project kickoff meeting is the best chance for the project manager to educate project participants in the green aspects of the project and to gain acceptance of those green aspects. 

In addition to the traditional project management functions of a project kickoff meeting, it is an opportunity for the project manager to establish leadership in and gain buy-in for green methodology. 

It is important to establish an agenda with the green aspects of the project clearly articulated, to give attendees a clear understanding of what is to be accomplished and to show a commitment to greenality. Because it is a relatively new concept, greenality needs to be introduced carefully so that the participants are comfortable with the concept. Greenality can be off-putting to some, but our assertion is that “a project run with green intent is the right thing to do, but it also helps the project team do things right.”1 Because greenality may be (falsely) connected to views about climate change and in other ways be considered controversial, the project manager needs to take immediate charge of the meeting to prevent it from getting derailed on a tangent related to climate change. Stakeholders may have strong opinions of both sides of the green issue, and those opinions could easily distract the meeting participants. The fact that the project is considering green issues will energize and motivate a number of people. 

Walk everyone through the agenda, and explain that there will be time at the end of the meeting to discuss any issues from individual contributors. 

Stress that this meeting is about making the  project more efficient. Focus on the fact that this is not about politics or even buying into the assertions of climate change. More than anything this is about running the project more efficiently and considering what affects the project’s processes, and that the final outcome will have an “extended family” of stakeholders. 

As you walk through the agenda, look for cues to identify possible allies and contributors, and also people who may have been “turned off” by these 
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efforts. By doing this you will be able to better identify those individuals who may need some additional, and perhaps off-line, coaching. 

Explicitly define the project goal and objectives referring to SMARTER 

if necessary. It is also important to introduce the project team, letting each discuss their roles. Ask them each to talk about their expectations of their contributions to greenality. Note that although we focus here on greenality, we realize that this is a general meeting to discuss the project’s execution. Still, we insist that this will be the right time to introduce and get buy-in on greenality. There will be additional meetings with individual team members to discuss the contributions of each.  In this meeting, you need to keep the team focused on the project. 

This  meeting  is  the  first  time  many  of  the  team  have  seen  the  project in its full context, especially with respect to greenality. The purpose is to establish a baseline project plan, to make sure all of the tasks are included, the right people are assigned, the costs and schedule are reasonable, and that risks are represented. Input requested at this time should be confined to those attributes of the project. Since this is the first time the plan is shared with the entire team, expect changes, controversy, and some pushback. Realize that greenality will be a new concept to some, and therefore may appear to be riskier than prior projects without the greenality component. The project information shared during this meeting is the road map for the project and for project tracking, so it is important to capture all team members’ concerns. Other aspects of the project are probably well understood; carefully emphasize greenality, the newest component of the project’s plan. There will be a tendency here to wander off track, but again, it is very important to stay focused. Remember to stress that greenality, like quality, must be built in and not “sprayed on” 

after the project is complete. One technique to keep the team focused is to document greenality concerns in the project’s action register. Make sure that you have a category for greenality action items, with some sort of identifier. That way, the project manager can quickly identify those issues related  to  greenality  that  need  to  be  addressed.  Remember  the  visual cues you gained earlier during the meeting? Use these to help you assign action items for greenality-related tasks of the project. Using your judgment you could choose to assign a task that has some green focus to the more cynical contributors, thus challenging them and perhaps gaining buy-in through their involvement. Or, you could tap into the energy you noted earlier, and assign a greenality task to one of the most fervent sup-porters. Depending on the types of issues that arise during the meeting, 
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the project manager may need to convene a separate follow-on greenality educational meeting. 

Emphasize that achieving a high level of greenality will be one of the key success factors. Show your enthusiasm for greenality—keeping a good balance between cheerleader and impartial, but well-informed facilitator. 

Successfully completing a project is a team effort, and the project manager will need the help and commitment from each and every team member. 

Factors affecting the project’s greenality must be communicated by the team members as quickly and effectively as are changes to cost, schedule, or any other of the project’s constraints. 

After any walk-on items are dealt with, the next agenda item is feedback. 

The PM will have documented issues and concerns throughout the meeting, and now the meeting is opened up for questions and answers. Make sure that there is time on the agenda for this discussion. If not, the PM 

may need a follow-up meeting, or staying true to greening the project processes, by greening the project processes themselves, perhaps using shared media tools, such as Sosius, PSODA, SharePoint, Google Groups, wikis, and/or blogs, for continued project discussions. Finally, summarize the meeting, including action items and any follow-up information. The closing should also include when the PM expects to have the first meeting to evaluate the project’s progress. 

greenality assuranCe

Greenality assurance (GA) is treated similarly to ensuring the quality of the project. The PM is trying to ascertain whether or not the defined greenality aspects of the project are being implemented, the greenality of both the project’s outcome and project’s processes. The first step in the process is to assess the greenality aspects of the project by comparing and mapping these to the organization’s environmental management plan. Using the project’s sustainability/environmental objectives and risks, along with the organization’s environmental policy, the project team can access their effectiveness at any point in time. Along with that, GA could include measurements like earned environmental value management, looking at the specific earned value of the greenality efforts as compared to the actual costs of the green efforts, and the earned value of the greenality efforts as  compared  to  the  planned  contribution  of  the  greenality  effort.  It  is 
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unlikely that there will be much historical data to review or benchmarks to compare. As the field of green project management matures, that type of data—and improved tools to handle them—will surely become more readily available. 

The GA of the project’s product can be assessed by comparing the product’s green functionality at the various waypoints of the project. 

Thinking of the hiking analogy of this part of the book, we can imagine a hiker using a handheld global positioning system (GPS) with programmed waypoints and checking progress along the way as he or she hikes  through  the  project.  In  this  way,  it  will  be  easy  to  check  on  the success  of  the  hike  by  comparing  progress  against  the  waypoints  as well as reconciling supplies and health status as the hiker moves along. 

Assessing the greenality of the project is relatively the same. At each of the project’s milestones set during the planning process, the project manager can assess whether or not the project has reached that point and whether or not it is healthy (on time, in scope, with greenality, and within budget). However, assessing the project’s process greenality may not be as easy, because the focus will be on the other, more traditional project constraints of scope, time, and budget. As we’ve said before, greenality is just as important as any other project constraint, and in fact should already be included in the scope. Because it is a new concept it will be easy to lose focus, and that would be a mistake, as greenality can affect the project’s success just as would going over budget or being behind schedule. 

Without the vigilance of GA, it will be easy to miss the signs that could adversely affect the project. 

traCking ProjeCt ProCess

In addition to the GA process, there are other, complementary processes that need to be considered. The method to generate the data should have been defined during the planning stage of the project. It is now time to generate data showing that, relative to time, cost, scope, and other project  constraints,  the  project  components  are  being  effectively  managed. 

Standard methodology applies to project tracking. The greenality component of the project is one of the many project components that need to be tracked on a regular basis, and should be included as such. No distinction needs to be made, or should be made, between tracking a greenality 
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milestone and a “regular” project milestone.  It is important that greenality be accepted as a natural, excuse the pun, aspect of a project. 

Establishing a good communications plan that includes the greenality aspects is critical. Greenality tracking needs to be included in the progress-reporting mechanisms. 

status and Progress reporting

Status reporting is reporting on the project’s work at a specific point in time. Progress reporting is reporting on the project’s work during a specified time period. There are two areas of project status reporting that need to be addressed, the  immediate  and the  timed reporting. Immediate reporting is communicating to the right people on issues that have an imminent effect on the project’s schedule, cost, scope, and/or greenality. In the communication management plan, there is a road map that indicates which stakeholders need to be involved with immediate, critical communications. 

This  should  be  part  of  the  escalation  process  and  the  jeopardy  process identified in the planning stage of the project (see Chapter 5), and also spelled out in the project’s communications plan. While the information provided can be expanded, the minimum that is needed is

1. Who is receiving the issue and why

2. The issue

3. Who needs to be responded to

4. Which area(s) it is affecting: schedule, scope, cost, greenality 5. Extent of the potential damage to the project

6. Proposed  solution  (if  available)  and  requested  action,  including required time to respond

7. If no proposed solution, then what the requested action is Timed reporting refers to reports that are distributed during a specified time—weekly, monthly, etc.—and is used for both status and progress reporting. A timed report includes information on the project’s schedule, cost, scope, and greenality, but we recommend that it be generated to include information on the status and progress of the project’s process greenality. Because of the nature of that report, the audience should be limited to the project team and sponsor. The primary purpose for tracking  the  effect  of  the  greenality  efforts  of  the  project’s  processes  is  for the project team and sponsor to evaluate whether or not the efforts are 
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achieving the anticipated benefits and exactly what are those benefits. It also gives the team and the project sponsor information that will help to fine-tune the greenality of the project processes to gain maximum value for the efforts. 

The nature of the status and progress information and the point in the project’s life cycle will determine the frequency of the information distribution. Early in the planning phase of a project and early in the implementation phase of a project more frequent interaction may be required than in later stages of those phases as the planning effort stabilizes and the implementation efforts stabilize. Each project will be different in the frequency of information distribution, but they will all need status and progress information and a communications plan that accounts for all the variables. Because the project progress greenality report (PPGR) is a new reporting mechanism and greenality is a new reporting subject, we recommend that it be done frequently, at least once every two weeks. 

using soCial media to green 

CommuniCations

One of the fastest-growing and best ways to maintain a “team” flavor to your project—even if the team is geographically dispersed—is social networking. How does social networking help a project manager add greenality to the project? For that answer, we’ll look briefly at a few of the more popular  general,  business-specific,  project  management–specific,  and green project management–specific sites. 

Sharing video is one popular means of social networking, and the most popular  site  by  far  on  which  to  post  videos  is  YouTube.  There  are  several ways to use this video site to enhance project communications. One way is to use videos of the project to track its progress. If it happens to be a construction project, it would be appropriate to post a video as the major milestones are achieved, the foundation completion as an example. 

If a picture’s worth a thousand words, then a video is worth an order of magnitude more. It will not only keep stakeholders informed, but save an untold number of resource hours having to use traditional communication methods, as well as using a free electronic medium to save financial resources. With a YouTube video, while there is some time used to prepare the message, the total time to prepare and deliver the message will be 
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considerably less than some other communications means, like developing a written report for instance. 

Twitter has been characterized as social networking on steroids. It is being used by emergency responders, the president of the United States, NASA, and other organizations. Twitter may seem like overkill, but those organizations are using it to get out their message, so why not the project manager? The 140-character limit to Twitter makes it ideal, in our opinion, for quick communications between project team members. Should the message need to be longer, e-mail is always a good follow-up method, but the “tweet” can alert the team to the issue and that a follow-up is coming. The resulting green savings is obvious. 

Probably  the  best  known  of  the  business  social  networking  sites  is LinkedIn®. It is one of the oldest, founded in 2002, and widest-reaching social networking sites, due to the variety of groups defined within the site. There are LinkedIn groups and subgroups for almost all relevant business groups. Some examples are:

•  Writing—Writing  Mafia,  Green  Communicators,  GWEEN  (Green Writers Ever Evolving Network)

•  Project Management—PMI® Certified PMPs®, Project Management Link, Green PM (subgroup), EarthPM™

How project managers use a communications channel is limited only by their own creativity. It can be used to inform a targeted community about the efforts during the execution of a project. It could be used to find subject matter experts to use to enhance  expert judgment,  a necessary and effective tool for the project manager. 

Specifically targeted groups like Gantthead.com (400,000+ members) are additional resources for the project manager. Communications on these types of sites can again enhance the common set of project management tools, and give the project manager further insight into potential  issues  and  opportunities.  It  can  also  give  the  project  manager  a 

“sounding board” to discuss potential issues and opportunities within their own project. One of the key tasks during directing and managing the project’s execution is training and managing of project staff. Targeted groups can provide additional direction to specific resources designed to help the project manager accomplish those tasks. White papers, helpful Web sites, and online educational opportunities are all part of that direction provided. 
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Finally, there are sites like Monster.com that can save project management  resources.  These  sites  provide  immediate  information  to  allow  a project manager to screen potential candidates (whether permanent staff or  consultants)  quickly  and  effectively.  Staffing  is  another  one  of  those processes that go on during the execution phase of the project plan. 

A search of the literature reveals that project managers spend between 60 and 80% of their time doing some sort of communications activity. If using social media can save 20% or more of a project manager’s time (a limited project resource), on a large project that could mean a savings of tens of thousands of dollars. Additionally, the use of social networking is taking advantage of electronic media to get out the project’s messages, rather than generating paper or traveling to meetings, which reduces the project’s carbon footprint. And a side benefit of using social networking to reach out to a variety of people quickly and easily can do one other thing that is very important to the project manager,  reduce risk! 

exeCution oF greenality eFForts

During this phase of the project, it is important that the greenality efforts outlined and defined in the planning phase are properly executed. This part of the project has much of the excitement and energy on the project. 

All of the planning efforts are now coming to fruition. It is also a time when the project team’s primary focus is on the “product” of the project, that is, more of the functionality of the project, and aspects such as quality assurance and greenality (product or process) tend to get less attention. However, it is a critical time for greenality. Since it is a relatively new concept in a project, if the attention is not put on greenality at this point, the  message  will  be  clear  that  “greenality  is  not  that  important.”  That certainly is not the message that we want to convey. Managing the project’s greenality is a necessary part of project management function and must be considered.  As a matter of fact, more emphasis must be placed on greenality for just that reason. Because it is a relatively new function as we’ve defined it, it isn’t well understood. Special attention has to be placed on greenality so that it is understood and so that the commitment to it remains strong in order for it to succeed. The question then is how to continue to create a strong sense of commitment to greenality for the project’s product and processes. 
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A point to remember when communicating is that there is a variety of social networking sites that can enhance the experience. 

For real estate agents, it’s “location, location, location.” Similarly, for project managers it’s “communications, communications, communications”—

with the intraproject team, interproject team, and external stakeholders. 

The alert mechanisms such as the jeopardy and escalation processes are one area of communications that has to be monitored for any changes in the greenality requirements of the project. The immediacy of intrateam communications is crucial to maintaining the focus on the green aspects of the projects. The project team is the first line of defense for protecting the project’s greenality. Any issues that arise affecting the project’s greenality must  immediately be brought to the attention of the project manager. 

Because of the sensitivity of the greenality efforts, failure to immediately report, acknowledge, and resolve such issues could result in the perception that there is a lack of commitment to the effort on the part of the project team. If the team is perceived to lack the commitment, then the project’s green efforts can be viewed as insignificant. Here, actions speak louder than words, and your project team is sending “messages,” intentionally or not, by their apparent commitment as judged by the larger organization. 

It’s your job as PM to be aware of that implication and to lead the team not only as a project team but as an example. 

For the same reason, regular status meetings should be held and will be more frequent during the critical deployments of the greenality aspects of the project. The reason is to closely monitor the greenality efforts of the project to avoid a situation as described earlier. We all know about scope creep. Here we are talking about avoiding  hope creep,  when individuals get behind on their deliverable and “hope” to catch up, and  effort creep,  where individuals are working as hard as they can but cannot get any traction, endangering their deliverable. This is what we’re trying to avoid with earlier detection of any issue. Another technique to use when encouraging  project  communications  within  the  team  is  to  develop  an environment where it’s okay to pass along bad news. The project manager needs to  always create a team environment that says it is fine to raise your hand if you are having an issue, but especially with the deployment of any green aspects of the project. It may be a little easier to do that with green issues because they are relatively new and may not be well understood, so questions are natural. Remember, we don’t mean to assert that greenality 
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efforts of a project are any more important than the other project execution factors; it is just that we are concentrating on greenality aspects of the project in this book. 

Warning signs oF greenality ProBlems

1. Resource Instability: A review of the project’s greenality resources can yield an abundance of information about the effectiveness of the project’s greenality effort. Attitudes of team members are directly proportional to the project’s chances of success. When team members become concerned with the direction of the project, particularly the efforts to green the project’s product and processes, they may react in several ways. If the reaction is frustration, that attitude will be transferred to team members’ actions and manifest itself in requests by team members to be transferred from the project, absenteeism, and change in mood. Another indication of resource instability is the reduction of funding for project green efforts. A third indicator is a lack of follow-through of the commitments from suppliers. 

Excuses will be offered for suppliers that do not meet the greenality standards in original agreements. 

2. Changes in Strategic Direction: The original commitment by management  becomes  diminished  as  the  project  progresses,  especially when the project experiences other difficulties, with cost or schedule for instance. Greenality, because it is a newer effort and therefore doesn’t  have  the  longevity  of  commitment  as  other  aspects  of  the project, is the first to be cut. 

3. Risk versus Reward: Some of the issues of greenality may appear to come at a higher cost. This is particularly evident when the project is viewed from a microlevel. Without considering all of the aspects of the project, the risk of undertaking green efforts in both the project and the project processes may appear not to be an advantage to the organization’s return on investment. As a result, greenality may be sacrificed, a mistake in our opinion. 

4. Workload Queues: This is covered in detail in Chapter 10, but for now we just want you to be aware of the concept of waste and work piling up in front of one resource on the project as an indicator that the project itself may be experiencing waste (and a lack of greenality). 
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Project decisions are made in a “global” environment, including emotions and politics. Green efforts are a political hot potato. Arguments are being made by both sides. Although the progreen efforts seem to be succeeding, we think that it is not for the obvious reasons. Green efforts will prove to be good for everyone, the environment, the social responsibility aspect, and because they will save money in the long run. The project manager, therefore, must be vigilant, especial y during the execution phase of the project, and be aware of the problems that may arise from greenality efforts. 

greenality oF suPPliers

During the implementation of the project, the project team will have a chance  to  monitor  the  greenality  of  suppliers  of  project  needs.  Project managers  don’t  expend  a  lot  of  energy  on  supplier  management.  The general thinking is that once the commitment has been made, and contracts and agreements signed, the suppliers will follow the requirements and the project team will track those milestones, deliverables, and quality specified. Greenality efforts are different. As was outlined in the planning process, the depth of a supplier’s greenality requirements is limited only by the influence of the project. The more influence the project has to the supplier—monetarily, fit with the supplier’s mission, or other reasons—

the more influence the project manager will have in requesting that the supplier adhere to greenality efforts defined during the project-planning process. Those requirements were conveyed to the suppliers during the project-planning effort. 

The complexity of the greenality request will dictate the depth of monitoring the project team will have to complete. As an example, if the supplier has agreed to electronic invoices, it is very easy to check to see if the  supplier  is  meeting  that  requirement.  However,  if  the  supplier  has agreed to reduce its electrical usage, thereby reduce its carbon footprint, the team may need to request a formal report, electronically of course, of their energy reduction efforts. Remember, every project, no matter what its intended goal, and every supplier to the project, although not obvious, has some green aspects. This is one area of the project where greenality efforts may include some additional costs. These costs should be planned in during the supplier selection process, as well as added to the greenality commitments during the budgeting process. 
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There is a significant body of knowledge in the area of green procurement. See the resources listed in Chapter 14. 

CaPturing greenality lessons learned

All project managers know that lessons learned is one of the best ways to avoid problems with future projects. With greenality efforts, lessons learned become even more important, because it is not just about the project  product,  but  also  about  potential  changes  to  the  fundamental methods  of  managing  a  project.  It  is  therefore  crucial  that  the  project team accurately record lessons learned during the execution of the greenality effort as well as the execution of the project itself. This will be  especially  important  when  it  is  the  first  time  greenality  efforts  are included in the project. 

endnote

1.  EarthPM,  EarthPM’s Five Assertions of Green Project Management,  part of mission statement, 2007 ©, http://www.earthpm.com. 
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 Taking the Watch (Monitoring 

 and Controlling)

One of the primary duties of the project manager and project management team is to monitor and control the project to ensure that the project plan is being effectively executed. Monitoring includes the processes used to gather, document, and inform about project progress, and controlling is about using that data to make project decisions. 

the dikW Pyramid

We like to say that it is the job of the project manager to  advance data into  information,  knowledge,  and  even  wisdom.  This  is  called  the knowledge or DIKW pyramid. 

Data means bits of project information not organized in any particular way. I picture a phone number, a test measurement, a temperature, and a Web site address thrown haphazardly together in an e-mail. 

Information is a state in which there is order to that madness. Now I picture a stakeholder contact list, organized and sorted by internal and external stakeholders, and whether they have high or low risk tolerance, and are in favor of or opposed to the project, associated with all of their contact numbers. 

Knowledge is that information leveraged to convey some important meaning. So we may have the information on our stakeholders organized so that we know not only phone numbers and e-mail addresses, but also key behaviors of stakeholders. For instance, we know that when a certain stakeholder calls us, we are dealing 125
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with someone whose birthday is tomorrow. A shallow example, perhaps, but it gives you the idea. 

Wisdom could be defined as applying  intel igence (data, information, and knowledge) and  experience toward the attainment of a common good. We see the PM as gathering all of the intelligence possible, combining it with experience, to get to this stage (at the top of the knowledge pyramid) of wisdom. 

The  execution  of  the  project  plan  is  now  under  way  as  specified  in Chapter 7. The project needs to be monitored and controlled, including the green aspects defined in Chapter 6:

•  We will be monitoring and control ing the project greenality aspects of:

•  Scope

•  Schedule

•  Costs

•  Quality

•  Risks

•  Performance reporting

•  Procurements

•  Taking appropriate action



− Corrective



− Preventative



− First aid

Without the proper and disciplined monitoring of the project’s “health,” 

it would be impossible to ensure that, in fact, the project was on track to successfully meet or exceed stakeholders’ expectations. The commitment to greenality is one of those success criteria. Project managers are used to monitoring and controlling traditional project components. We are concentrating on monitoring and controlling the green aspects of the project because the inclusion of green considerations in the project plan is relatively new and therefore could add a layer of complexity. We also feel that this is just another characteristic of viewing the project through an environmental lens. Regardless of how familiar the project manager is with monitoring and controlling the traditional project components, the execution of the project plan including green aspects will be unfamiliar at first. It will take some additional effort beyond that of fundamental project 
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monitoring and controlling. The project management team will be even less familiar with the monitoring and controlling of the project’s green aspects. As a result of these uncertainties, a good monitoring and controlling program must be set up and should integrate these green aspects as determined by the project manager and team. 

Being educators, we’re always pleased when students (experienced project managers  themselves) bring their own (sometimes comical) views of project management to our courses. One student, for example, shared the 

“Six REAL Phases of a Project” with our class. This is a tongue-in-cheek look at project management. There are many variations on this “theme,” 

but we like this one. 

Phase 1: Enthusiasm

Phase 2: Disillusionment

Phase 3: Panic

Phase 4: Search for the Guilty

Phase 5: Punishment of the Innocent

Phase 6: Praise and Honors for the Nonparticipants

Funny, yes. But it does contain a kernel of truth. Learn a little from this comedy—watch for your project falling into the traps identified by this humorous view—that captures a little bit of truth. 

Monitoring and controlling the project’s output and processes will certainly help you avoid Phases 2 through 6, at least as just described. 

greenality data ColleCtion and analysis

There are many effective ways to collect data on a project and they all start with  observation. Simply put, observation is about watching (hopefully previously identified) project indicators. One of those indicators is the set of key project  milestones. Milestones are those places in the project, single points in time, when the execution of a planned task is complete. 

Sometimes we call them “anchors” because they hold the schedule to a fixed point, such as the end of a quarter or a date by which proposals are due. From a green perspective, if we were doing a software project, and the recyclable-packaging design was due on the first day of a given month, then that is a milestone, and one of the many milestones the project manager 
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is assessing. As the milestone approaches, the project manager can use a metric of completion to give an indication of project progress. And if it gets to the point where the milestone is not met, it gives the project team a chance to look at all of the constraints and consider replanning. In our example, the team may want to revisit the cost and quality of the packaging at that point in time. The more critical the task, the more frequent and well-publicized  the milestones  should  be.  This  is  particularly  true  with the green aspects of the project. Because they are relatively new tasks to the project, they should be monitored more closely. Any trade-offs of the green aspect of the packaging to gain time or reduce costs should be vetted against the environmental management plan. Here’s where the vigilance piece  comes  in  for  greenality—it’s  the  difference  between  monitor  and control versus monitor and  sigh. Another observation tool is the Earned Environmental Management System, a system outlined in the following paragraphs that can help to determine if there are any variances in particular aspects of the project’s greenality. The observation of the health of the project’s green aspects, as well as the health of other project aspects, is critical to the success of the project. The aim of conscientious observation is to catch issues that arise  while there is still time to do something about them,  even if it means terminating the project. Those familiar with large government  projects  are  probably  aware  of  the  macabre  statistics  that indicate that even with only 20% of the project complete, if you are behind schedule or above budget, those aspects will likely never recover. 

The process of greenality data analysis involves collecting relevant data about the project’s greenality efforts and then analyzing it, seeking some reference point as to how effective the efforts have been, if they are being maintained, and deciding whether or not any “course corrections” need to be completed. The data supplied in the process can come from a variety of qualitative and quantitative techniques. Some of the data inputs are relatively accessible. The project’s planned schedule and budget are used in the variance analysis process of earned value management (EVM). EVM 

is not intended to provide detail as to what actions should be taken on a project, but is designed to provide a measurement of whether or not there are any variances in schedule and costs at any point in project execution. 

Remember what we said earlier about advancing data into information, knowledge, and wisdom? Earned value is a way to do that. See the vignette 

“A Case for Earned Value” at the end of this chapter for an example of why you’d want to use it. In any case, the earned value technique uses as variables earned value (EV) and actual costs (AC) to determine if there is 
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a cost variance, and EV and planned value (PV) to determine if there is a schedule variance. The formula for determining if there is a variance in schedule is SV = EV – PV. A positive or negative SV indicates there is a schedule variance. The formula for determining if there is a budget variance is CV = EV – AC. A positive or negative CV indicates that there is a budget variance. These numbers are not meant to be definitive, but only to alert the project manager that there is a variance and that further study is needed to determine the cause. 

Earned environmental value (EEV) is used specifically to determine if there is any variance in the greenality aspects of the project. Why should greenality have its own measurement? It doesn’t, not really. Using EEV, the project manager looks at a specific greenality aspect of the project as if looking at a specific task within the work breakdown structure. With the Earned Value Management System (using EV), it is advisable to look at a group of tasks across the project to determine an overall variance view of either schedule or costs. For instance, looking at a group of six tasks at a single point in time shows that some are ahead of schedule, some behind, with a net gain of 0 perhaps. Earned environmental value management (EEVM) is different because of the nature of the tasks involved. Although green must be “built in,” many of the green aspects of the task can be separated out, and for monitoring purposes should be managed as such. Also, since they are markedly fewer in number than the rest of the project tasks, analyzing them individually will not be an issue. 

Other  methods  to  collect  data  on  projects  include  interviewing  team members to see if there is any effort, feature, or hope   creep.1 Do all team members have traction on their tasks, or are they working as hard as they can and not making any progress (effort creep)? Are there team members who are behind on their tasks and are hoping to catch up (hope creep)? Are there team members who have “gold plated” project requirements, adding features that were not included in the scope of the project (feature creep)? 

Watch for attitude issues here, on both sides of the spectrum. That is, there may be those who are highly motivated, green-focused individuals (so-called “tree huggers”) who may go overboard on the green aspects of the project, and there may be those who are cynical and hesitant to work on these aspects. Each presents their own set of problems. Be sure that the team has bought into the green aspects of the project and are putting com-mensurate effort—neither  boycotting nor  overemphasizing this work. 

Other types of effective methods data for collecting qualitative data on the green aspects of projects are interviews and focus groups. Interviewing 
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and focus groups are most effective because the project manager will be able to evaluate the “sense” by the stakeholders of the effectiveness of the greenality efforts. This is important because initially, there will be resistance to green efforts, accusations of greenwashing and tree-hugging, and a reluctance to institute anything new. Interviews and focus groups will be able to provide data related to the “softer” side of the issues. “How do you really feel about greenality?” Remember, green project management is in its infancy. Perceptions will have to be managed with the same intensity as when project management itself was in its infancy. We found over and over again in our interviews even with project leaders overseeing projects that were green by project intent that they were not always clear on or fully aware of the green aspects of their projects. This surprised us, but in retrospect often this surprised  them even more! With respect to the project team and other contributors, remember that people have a natural distrust of change, and hesitancy to adopt anything that is new. Initially, the field of project management and project managers themselves were viewed with skepticism, as an added burden, with no value added. That perception has been proven very wrong, as will the current perception of greening a project. 

measuring the PerFormanCe oF greenality

In order to understand the complexity of measuring greenality efforts on a project, it is necessary to look in detail at one of the greenality elements. 

Nonproduct output (NPO) is one of the elements of greenality the project manager needs to monitor and control. NPO is defined in Chapter 3 as 

“essentially what is left prior to reuse or recycling, yet after all efforts for redesign and reduction have been exhausted.” However, the NPOs we are talking about here are those that have been defined. One example of NPO 

is the carbon emissions of the project. Once the efforts identified in the project-planning process are implemented, they are monitored via performance measurements. For instance, have the efforts been implemented so that the anticipated remediation has been realized? How does the project manager measure success of that effort? One of the ways is to look at the energy use of the project itself. For instance, how much savings have been realized  by  the  efforts  instituted  by  the  project  team?  Have  computers and other power-consuming equipment been turned off at night and on 
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weekends? Have motion-sensing lights been installed in common areas, turning off desk lighting when not needed? Has the office been using natural light when available? Have programmable thermostats been installed in offices (home offices included)? 

To do this, one must start somewhere—and that somewhere is an established baseline. If you do nothing else in this area of greenality, at least take the opportunity to baseline a typical project (assuming that there is some kind of vague theme from project to project in your programs and portfolios). We need to have a basis for comparison, so this idea of baselin-ing is extremely important. From that baseline, you can look at your organization’s environmental management plan (EMP) or other benchmark and target improvements. You will at least be able to say that you have achieved energy savings of X%, for example, because you can compare it to this baseline. 

Controlling the issues

Should issues arise, and it is inevitable that they will, there has to be some way to control them. It is all about reducing the differences between what is actually occurring with the project and that which has been planned for the project. As outlined previously, there are methods for evaluating the greenality of the project at any one point in time, as well as establishing progress and trends. Some of the issues that will arise can be categorized as being related to the human resources (including effort and hope creep), supplier and equipment needed, costs and budgets, and changes to the project, whether planned scope changes or unplanned scope changes (scope creep and feature creep). All must be identified and controlled in a way to minimize the impact on the project. 

Because of the sensitivity of greenality efforts, being new and for the most part sailing in uncharted waters, the project manager must be careful to work to correct the errors in the project, and to avoid going on a “witch hunt.” It is very easy for a project manager who is emotionally invested in the greenality of the project to try to single out individuals who are not  as invested. This may inadvertently cause problems. By doing this, the focus of correcting issues in a process-oriented way, so they do not occur again, is  diminished.  Also,  singling  out  individuals  (or  organizations  for  that matter) will divert from the real issues involved. People have a tendency 
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to grab onto emotional issues. Once that happens, that becomes the only focus, or at least a distracter from the true issues. As a result, innovation and creativity, so important to greenality, become stifled. There is a loss of the “global picture,” and short-term results take precedent over long-term gains. Once those issues become public, there is a chance that, while the project may be heading for a successful conclusion, it may be derailed because  of  emotional  issues.  This  is  especially  true  with  the  greenality efforts on the project. It is therefore imperative that the issues be separated from the people. Always focus the project team (and  refocus them if necessary) on their end goal, and the way that this end goal fits into the organization’s overall portfolio and mission. 

keePing on an even keel

As we’ve said many times, there are two aspects to green project management: the  product of the project and the  process of the project.  Both need to be controlled in order to keep the project on an even keel, or at least not keeling over too far one way or the other. Remember, dealing with greenality means sailing in heavy winds. One of the ways to manage and control the project’s processes is to have periodic process reviews. How are we doing with the process greenality efforts including reducing energy use, using digital information transfer, electronic meetings, and others? As much as is possible, these should be quantifiable measurements, not eso-teric assessments. Recall the need for benchmarking mentioned earlier. 

Using  the  data  collected  during  the  interview  (with  team  members), review the personnel assignments, how people are feeling, and whether or not there is any hope or effort creep. More frequent reviews should be done early in the project because of uncertainty surrounding project greenality. 

The project manager will be able not only to assess the team’s abilities to execute on project greenality, but also to provide additional coaching to help them understand what is expected. Gaining a better understanding by team members of the greenality efforts on the project will help to get their buy-in. Without the buy-in, the project is likely not to succeed. It is important to note that there are advantages to the individual team members in understanding and committing to the project’s greenality efforts. 

There is a “green wave.” Understanding the issues around the wave can give the team members additional insight for the next project, making 
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them better and more competent candidates. Some team members care deeply about the commitment to sustainability. Evaluation of the EEVM 

data can lead to valuable information relative to how the resources are being utilized. Variations in the schedule and costs of greenality efforts could lead to reallocation of resources. For instance, if the costs of the resources are running below estimates, and the schedule is behind, additional resources could be acquired to help bring the greenality efforts back on schedule. The use of milestones to track green efforts can be a powerful tool to monitor variances and look for future trends. 

Here are some examples of green milestones:

•  Link from project to organization’s EMP established

•  External audit(s) of project or product completed

•  Periodic review of greenality measurements

•  Individual  and  team  recognition  of  achieving  greenality  goals/

objectives

Change Control and greenality

Overall change control is very important to the management of a project. 

Additionally, there may be other specific change control processes needed on a project depending on its complexity, such as schedule, budget, quality, risk, or other processes. We are advising that, because greenality aspects of project represent a new facet of project management, a specific greenality change control process (GCCP) be adopted for the project (although it needs to be integrated into the project’s overall change control process, of course). By defining the GCCP, the project manager has the ability to “set the standard” of control, specifically addressing the issues of how changes are requested, who has the authority to review and recommend changes, and how those changes will be implemented. The purpose of the GCCP is to have a mechanism to record, review, and decide on changes to the project’s greenality efforts in a disciplined (project management) manner. 

Greenality scope creep can occur if there is overenthusiasm for sustainability or green aspects of the project. Unlike normal scope creep, this may be allowable if the benefit fits with the environmental management policy of the organization. However, the more likely scenario is that there will be a tendency to  reduce the scope of greenality. “Despite altruistic 
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statements to the contrary, green could be the first to go,” says Bas de Baar of Project Shrink (http://softwareprojects.org), “so watch out!” The misconception is that by reducing the scope of greenality, project costs will  decrease.  As  we  have  pointed  out,  greenality  is  free;  or  rather,  by practicing good greenality management, costs to the project, not only for greenality, but for resources in general, will be reduced. Bas also points out that green project management is more “about project  managers than project   management.”  By  this,  he  means  that  the  control  of  greenality really is a human thing and not just a project thing. It is going to come down to whether or not the project manager—the  person—takes control in situations where greenality is slipping. 

A  change  control  system  specifically  targeted  to  greenality  is  essential, more to protect the project’s greenality than anything else at this point. We are also aware, however, that the view of greenality is going to change. More and more project managers will embrace the concept as it is shown to save and enhance scarce project resources. So, for both reasons, a change control system for greenality should be established. The project manager should require that all changes to greenality follow the change request process. That process provides a written record, and we recommend that an electronic method be established. The change request process includes escalation guidelines, which will tell us, depending on criteria, who in the organization has to approve the request. For instance, there could be a principle in the change request process that states that if there is a limited impact on schedule or cost (less than 5%), then the project manager can approve that request. The system will include a mechanism  for  recording  change  requests,  and  processes  for  reviewing  the change, communicating results of the request, tracking changes that are accepted or put on hold, as well as amending the project plan to include the changes (see Figure 8.1).  The mechanism to record the change request will include the following information:

•  An information section (requester responsibility)

•  Tracking number

•  Name of requester (could be any stakeholder)

•  Description of change

•  Impact  (including  criticality)  of  change  as  viewed  by  the requester



− Also connect the change to the organization’s EMP assertions

•  Any alternatives to change that may have been considered
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Change control process. 

•  Initial  review  section  (project  manager  or  designated  agent responsibility)

•  Impact of change as viewed by the project manager (or other designated agent)

•  Recommendations  to  change  committee  if  there  is  a  change committee

•  Final review section (responsibility of final authority on changes)

•  Approval/rejection/hold for further study

•  Reasoning for approval, rejection, or hold

•  If accepted—time frame and priority of implementation

 One thing to note here: the change control for greenality could be integrated into the overall change process if that works better for the project team. In either case, be sure that greenality changes are indeed tracked with at least the same intensity as all other project changes. 

Using the example of nonproduct output, one corrective measure that could be put in place is to add stack scrubbers on smoke stacks to reduce or eliminate harmful substances being released into the atmosphere. 
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eFFeCtive aCtions to aBate greenality issues

Corrective

Sometimes  it  is  necessary,  if  not  mandatory,  to  take  corrective  action should the project’s greenality be jeopardized. Unfortunately, the impact of  that  strategy  may  include  additional  costs,  schedule  and  quality impacts, as well as a potential to compromise the project’s greenality. As we’ve mentioned before, when push comes to shove, greenality is an easy target. Because it is a relatively new process, stakeholders may not have the same priority set for greenality as they do for other aspects of the project, especially cost. Because of that lower priority, it will be easier for them to sacrifice, or at least recommend sacrificing, the project’s greenality. It will be up to the project manager to continually emphasize the need (and perhaps legal requirement) for project greenality, and the positive effects greenality has on the project, both product and process. The reason for the emphasis on both is because, while the stakeholders may not be as familiar with greenality, they will relate to the product before they will relate to the process. But for the project manager, it is a balance of both that will make the project successful in terms of results and resource savings. It will be especially discouraging to successfully manage the green aspects of the project to a point, only to have the savings and success compromised during project execution. One other criterion for corrective action is that it should be done in a procedural way. One of the best ways to ensure that happens is to use an abbreviated plan-do-check-act cycle (sometimes called  the  Deming  cycle  or  Shewhart  cycle;  see  Figure  8.2).  Corrective actions should be planned with a disciplined process, then implemented on a trial basis, evaluated to make sure they solve the problem, and then standardized into the project. 

Proactively building greenality into a project is an example of a preventative strategy. 

Preventative

A much better alternative is to conscientiously monitor the project so that the issues that need to be controlled are identified early enough to use a 
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PDCA cycle. 

preventative strategy. While the planning effort is the best place for anticipating greenality issues (greenality risks), the environment in which the project is being executed can and probably will change as the project progresses. The longer the implementation period for the project, the greater the chance the  project’s environment will change. It is helpful to remember that the project is being planned, executed, monitored, and controlled in a dynamic environment, made even more dynamic by the new process of greenality. One important sphere within that dynamic environment is the social aspect, one of the issues of sustainability. The balancing act includes all of those aspects—social, technical, and environmental. 

Here are some tips for working in a dynamic environment from NASA:2

PLANNING & CONTROL

1. Plan and Control to Accommodate Change



1.1 Adopt  a  learning-based  planning  mind-set:  start  by  defining project objectives that are dictated by customer’s needs, however, don’t finalize them before you quickly explore the means and the solutions. 



1.2 Start  planning  early  and  employ  an  evolving  planning  and control  process:  continuously  and  throughout  project  life  collect  feedback  on  changes  in  the  environment  and  in  planning assumptions, and on project performance. 
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1.3 Use an appropriate amount of redundancy to contain the impact of uncertainty and enhance the stability of the plan: add reserves; loosen the connections between uncertain tasks; prepare contingency plans for extremely uncertain and crucial tasks. 

IMPLEMENTATION

2. Create a Results-Oriented Focus



2.1 Create and maintain a focus; decide what NOT to do. 



2.2 Right from the beginning and throughout, focus on results—both long-term and short-term. In particular, prepare tangible interme-diate products (e.g., prototypes) that provide you rich and quick feedback and that the customer can easily understand and assess. 



2.3 Develop a pragmatic mode of operation: invest in planning yet be ready to respond swiftly to frequent, unanticipated events; identify areas where the search for optimal solutions is worthwhile, but for the rest of the project be ready to embrace “good enough” 

solutions;  for  repetitive  activities  or  critical  areas  (i.e.,  safety), employ  formal/standard  work  processes;  otherwise,  employ those that are informal or ad hoc. 

ATTITUDE

3. Develop a Will to Win



3.1 Develop  a  sense  of  a  mission  and  “own”  the  project.  (When needed, engage in politics and work hard to sell your project.) 3.2 When necessary, challenge the status quo and be willing to take calculated risks. 



3.3 Persevere; keep trying until you get it right. Yet, know when it is time to change course or retreat. 

PEOPLE & ORGANIZATION

4. Collaborate through Interdependence and Trust



4.1 Take recruiting very seriously and spend as much energy as possible on getting the right people. 



4.2 Develop trust-based teamwork and make sure that team members feel dependent upon each other and share the conviction that they are mutually responsible for project results. 



4.3 Throughout project life, assess team functioning, ensure its align-ment on project objectives, and renew its energy. 
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COMMUNICATION

5. Pull and Push Information Intensively



5.1 Frequently and vigorously pull and push (ask for and provide) information within and across functions and teams, including all project stakeholders. 



5.2 Employ multiple communication mediums; in particular, extensive frequent face-to-face communication and modern information technology. 



5.3 Adopt a moving about mode of communication. (Moving about helps  you  affect  project  performance  by  better  understanding what is going on and by influencing people’s behavior in a timely, natural, and subtle way.)

Purchasing carbon offsets is an example of a Band-Aid. It can be used, not as a substitute for reducing emissions, but as a measure with continuing efforts to reduce carbon emissions. 

Band-aid

Stop the bleeding! The least desirable solution to any project issue is  first aid. The reason is that this solution is meant to be a stopgap, temporary, sometimes called a work-around. It is not meant to be a permanent solution that goes to the heart of the matter. However, once these “fixes” are in place and the bleeding has stopped, unless there is a conscious effort to return to the scene of the crime, these fixes will remain until they break again. Rather than using this strategy, it is better to take the time to fix it right. Inevitably these temporary measures will fail in the future. A warn-ing about the project’s greenality—it is even easier to ignore the permanent solution and let the temporary solution stand, because there will be few stakeholders who will have the same urgency about greenality issues as the green project manager and project team. 

a Case for earned value

How “DONE” are we? 

•  Let’s say you have a task in a project that involves modifying the boilers  in  10  production  facilities  to  make  them  more  energy 
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efficient. You have four weeks to modify these identical boilers. 

Each boiler is planned to take 20 staff hours—for a total of 200 

staff hours, at $50 per hour. In other words you have an overall $10,000 budget for labor. Materials are provided by government stimulus grant money (in the form of boiler upgrade kits) so there are no expected material costs. 

•  At the halfway point of your schedule (two weeks elapsed), your site managers report the following:

•  Labor use: 120 staff hours, plus $500 in material costs (unexpected purchase of special tools and fittings). 

•  Number of boilers installed: 4

•  So … how done are we? 

•  Are  we  40%  done  because  we  have  4  out  of  10  boilers completed? 

•  Are  we  50%  done  because  we  have  spent  two  of  our  four weeks? 

•  Are we 60% done because we have spent 120 of our 200 staff hours? 

•  Are we 65% done because we have spent $6,500 of our budget of $10,000? 

•   You can see that there is ambiguity in the way progress is reported here.  The earned value technique is meant to avoid that ambiguity and report progress in a standardized way, geared toward monetized units. 

In this case, we can calculate earned value (EV) as follows:

•  Our total budget is 200 staff hours × $50 per hour, or $10,000, or $1,000 per boiler. 

•  EV = 4 (boilers done) × $1,000 (planned expenditure per boiler) 

= $4,000

•  AC = labor + material costs (which is 120 hours × $50/hr) + $500, or $6,500

•  PV = The amount we planned to have spent by the second week 

= $10,000/2 or $5,000

With these three basic numbers, we can calculate the variances and indices:
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•  Cost variance (CV) = EV – AC = $4,000 – $6,500 = –$2,500

 We are over budget by $2,500! 

•  Schedule variance (SV) = EV – PV = $4,000 – $5,000 = –$1,000

 We are behind schedule by $1,000 (a peculiar way to state schedule, but a standard one). 

•  Cost performance index (CPI) = EV/AC = $4,000/$6,500 = 0.6153

 For each dol ar we spent, we are getting only about 62 cents worth of accomplishment. 

•  Schedule performance index (SPI) = EV/PV = $4,000/$5,000 = 0.8

 For each hour we put in, we are completing only 80% of what we had planned. 

It’s beyond the scope of this book, but we can also use these figures to forecast the completion figures for the project. In this case, for example,  we  can  take  our  budget  at  completion  (BAC)  of  $10,000 

and divide by the CPI to get our estimate at completion (EAC) to predict our final project cost, given the data at our halfway point. 

That would be:

•  EAC = BAC/CPI = $10,000/0.6153 = $16,252

endnotes

1.  Robert K. Wysocki, Robert Beck Jr., and David Beck,  Effective Project Management, 2nd ed., (New York: Wiley, 2000). 

2.  Alexander Laufer, “Managing Projects in a Dynamic Environment: Results-Focused Leadership,”  http://askmagazine.nasa.gov/pdf/pdf19/105553main_19_resources_

letterfromeditor.pdf. 


section iii

approaching the Finish line

It is good to have an end to journey toward, but it is the journey that matters in the end. 

Ursula K. LeGuin


9

 The Beginning and the End? 

Famous Dutch author Harry Mulisch organized one of his more lengthy books,  The Discovery of Heaven,  1 into four big chunks. He titled them: The Beginning of the Beginning

 The End of the Beginning

 The Beginning of the End

 The End of the End

heaven on earth

Mulisch provides an interesting way for us to think about his book (which, by the way, has been made into an excellent movie), but it also gives us a way to think about the projects on which we work. Even more important, it’s a good way to look at the  products of the projects on which we work. 

In fact, we could take a lesson from  The Discovery of Heaven and apply it to  Earth. We could say that our projects usually involve only the first two chunks. We take an idea from its inception to the point to which it can be deployed  en masse—put into operation or the  steady state. Whether it’s a bridge, a sales-training program, a new piece of software, or a wind farm, we, the project manager, get that idea to the steady state. So ironically, we tend to focus  not on that steady state, but rather on the beginning of the beginning and the end of the beginning—the  getting to the steady state. 

Here, in the first two chunks, there are indeed green considerations, but they are focused on the project  itself and the resources the project team itself uses. They are not focused on longer-term issues like what happens to the product as it is manufactured, used, and disposed of. 
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“Think about it: you may be referred to as a consumer, but there is very little you actually consume—some food, some liquids. Everything else is designed for you to throw away when you are finished with it. But where is 

“away”? Of course, “away” does not exist. “Away” has gone away.2

—William McDonough and Michael Braungart (2002)

But although we do that out of necessity (focus on  getting to the steady state), the product of the project does  not stop when we hand it over. The wind farm, or bridge, or even the software release, was made from materials from the earth, has a life, and has an end of life. Its creation has an impact on our surroundings, it has a useful period of operation (during which there are side effects such as consumables and waste), and the final disposal of the product itself has to be considered as well. We assert that the project manager, though not traditionally tasked with doing so, should also be thinking about the last two of Harry Mulisch’s chunks: the  beginning of the end and the  end of the end. 

liFe CyCle thinking BasiCs

One man’s floor is another man’s ceiling …

Figure 9.1 (EPA, 1993) will help get us oriented. In fact, to project managers this chart should look strikingly familiar. It is reflected in the  PMBOK 

 Guide diagram for any of its 42 processes—inputs, tools and techniques, and outputs. In this case, inputs are raw materials and energy; tools and techniques are the acquisition of those items, manufacturing processes, use/reuse and maintenance, and recycle and waste management. Outputs (other than the product itself, of course) are atmospheric emissions, waterborne and solid wastes, coproducts, and other releases. Perhaps the most important part of this drawing is at the bottom: the system boundary. This will be discussed later when we get into the details of a life cycle assessment (LCA). 

At times, there is confusion between LCA and other approaches that are life cycle based (but that someone may also be calling LCA). Simplifications to LCA have been necessary mainly due to the lack of readily available life cycle inventory data, which is needed to model the entire product system. 

Sometimes it is driven by specific interests. 
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Inputs and outputs. 

•   Life  cycle–based  approaches  use  the  life  cycle  concept  to  view  a product system from cradle to grave but limit the study to a prede-termined area of concern, such as energy use, global warming, or material use. 

•   Using  the  life  cycle  concept,  or  life  cycle  thinking,  considers  all  the interconnected activities within an industrial system from cradle to grave; i.e., it considers the entire product life. The information may be qualitative, or very general quantitative data may be used. The benefit of using life cycle thinking is to help understand the entire life cycle of the product. 

•   Life cycle assessment  is a standardized approach to quantifying natural resources used and wastes released to the environment from cradle to grave; to assessing the impact of quantities; and to identifying opportunities to affect environmental improvements. 

•   Screening/streamlined LCA  is a simplified application of the LCA methodology in that it is typical y a first attempt to col ect data and information, e.g., by using generic data, standard modules for transportation or energy production, etc., fol owed by a simplified assessment. 

•   Detailed LCA is an application of the LCA methodology that uses more  comprehensive,  quantitative  data  and  incorporates  life  cycle impact assessment of all relevant environmental aspects. A detailed assessment  usually  involves  multiple  iterations  of  data  collection, impact assessment, and scope definition. 
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Of necessity, all LCA studies are streamlined. Industrial processes are so extensively interconnected globally that complete consideration of all these interdependencies is impractical. So shortcuts are taken. It is not a question of whether or not streamlining is feasible; it is simply a matter of how much streamlining is appropriate while still leading to meaningful results. 

•   Life  cycle–based  approaches  (other  than  LCA)  apply  the  life  cycle concept by viewing a product system from cradle to grave but limit the study to a preselected area of concern. An example is life cycle greenhouse  gas  analysis,  which  accounts  for  potential  greenhouse gas emissions from cradle to grave with the goal of assessing potential  global  climate  change  effects.  Carbon  footprinting  is  similar. 

These types of life cycle–based studies consider the entire life cycle activities but account only for inputs and outputs of interest. 

•   Life cycle management (LCM)   integrates information that is generated by different tools, of which LCA is one. LCA captures environmental  information,  but  information  covering  other  factors,  such as costs, performance, risk, community, etc., is also needed. LCM 

will be covered again later in the discussion. LCA is an effective tool to  capture  environmental  information,  but  information  on  other aspects, such as economics and societal needs, is also required. LCM 

is a term that is growing in popularity and captures the notion of broadening  a  study’s  boundaries  to  help  decision  makers  achieve sustainability goals. The goal of LCM is to integrate information that is generated by different tools to address risk, economics, technological, and social aspects of products, services, and organizations, as well as the environmental aspects. LCM, as with any other project management tool, is applied on a voluntary basis and can be adapted to the specific needs and characteristics of the individual projects and their organizations. 

The holistic approach of LCA is the cornerstone of sustainability. LCA is an effective tool for identifying opportunities for continual improvement within industrial operations and for moving us in the right strategic direction. 

History is full of stories of notorious cases where “good intentions” 

have gone wrong (see text box). To keep organizations from choosing practices  that  might  ultimately  become  environmentally  ruinous,  a holistic tool is needed. 
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The Road to (Environmental) Hell Is Paved with Good Intentions. 

We have a long history of “solving” one problem by unwittingly creating another—often with even worse long-term consequences. For example, kudzu, an Asian vine, was introduced as a way of preventing erosion in earthworks in the southeastern part of the United States. 

It now grows unchecked and is considered an invasive pest. In the 1930s and 1940s, many cities thought streetcar tracks and overhead wires were “unsightly.” They rushed to replace “old and inefficient” 

means of transport with fossil-fueled vehicles. Some claim it was all a “Great Streetcar Conspiracy” by carmakers, oil companies, and tire manufacturers  seeking  a  bigger  market  for  their  products.  Today, the same cities are spending mil ions to re-establish rail lines in an effort to minimize traffic congestion, reduce air pol ution, and curb urban sprawl. Scores of drugs meant to cure il s were later found to cause horrible harm. Thalidomide is the most infamous (and tragic) example. But even medicines as familiar as aspirin have been linked to serious health problems (for example, Reye’s syndrome in children). 

The debate continues over the potential long-term effects of pharmaceuticals in the environment (PIE), while the list of drugs with dubi-ous risk-to-benefit profiles expands each year. Similarly, the long-term risks and benefits of genetical y modified (GM) foods and crop-based ethanol fuels continue to be hotly debated.3

liFe CyCle assessment

The basic tool that can be used for holistic life cycle thinking is an LCA (life cycle assessment). LCA enables the estimation of the cumulative environmental impacts, often including impacts that go beyond the boundaries of traditional analyses. By including the impacts throughout the product life cycle, LCA provides a comprehensive view of a product’s environmental aspects. It is also valuable in evaluating the many interdependent processes that are involved in a product system. A change to one part of this system may have unintended consequences elsewhere. LCA identifies the potential transfer of environmental impacts from one medium to another (e.g., eliminating air emissions by creating a wastewater effluent instead) and/or from one life cycle stage to another (e.g., from use and reuse of the 
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product to the raw-material acquisition stage). If an LCA were not performed, the transfer might not be recognized and properly included in the analysis because it is outside of the typical scope or focus of product design and selection processes. 

In connecting the different parts of the system, many LCAs have led to unexpected and nonintuitive results. This is especial y true for products that are sourced from natural, bio-based feed stocks, such as the various products that are being made from corn, including packaging, cups and plates, and bioethanol, to name just a few. These products are often perceived as environmental y superior to comparable products that are made from nonrenewable petroleum feed stocks. However, if we look more broadly at the product life cycle, it becomes clear that large amounts of pesticides and fertilizers and land are needed to grow corn. Figure 9.2 shows how fertilizers that are applied to cropland runoff into waterways and end up in the Gulf of Mexico, contributing to the hypoxic Dead Zone (fertilizers cause algae to bloom, then as the algae die, their decay depletes the water of oxygen causing a condition of hypoxia). Yet it is not immediately obvious to connect corn from the upper Midwest of the United States with water pol ution problems in the Gulf of Mexico, a thousand miles away. Using a holistic approach to these kinds of analyses highlights how the environmental impacts of alternative products may lead to unanticipated consequences. 
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an example of how one Company has used a life 

Cycle Perspective in Product improvement

The Procter & Gamble Company uses the life cycle perspective to improve the  environmental  profile  of  their  products  through  holistic  innovation. 

Limiting the analysis to energy usage, a study of their product lines revealed a previously underappreciated value for energy in the use phase (i.e., the heating of water) for the laundry detergents they produce. 

According to their calculations, if every U.S. household used cold water for laundry, the energy savings would be 70 to 90 billion kilowatt-hours per year, which is 3% of the nation’s total household energy consumption. 

These savings would translate into 34 million tons of carbon dioxide per year not released into the environment, which is nearly 8% of the Kyoto target for the United States. 

LCA was recognized by  Time magazine as the method behind calculating “Ecological Intelligence,” one of “10 Ideas Changing the World Right Now” (March 23, 2009). LCA is the tool that is used to understand the environmental impacts of the products we make and sell. The article says that  we  can  use  LCA  to  “understand  the  global  environmental  consequences of our local choices.” 

So, what is behind this recent growing interest in LCA? 

Growing global interest in the life cycle concept can be attributed to four main drivers:

1. Global climate change concerns (or the “Al Gore Effect,” popularized by his 2006 documentary  An Inconvenient Truth)

2. Walmart’s  planned  development  of  a  sustainability  index  for  the products they sell that is intended to include life cycle data 3. The building industry’s focus on green buildings and green products (such as the U.S. Green Building Council’s LEED standard)

4. General interest by product manufacturers to be considered “green” 

by their consumers

a BrieF history

LCA had its beginnings in the 1960s. Concerns over the limitations of raw materials and energy resources sparked interest in finding ways to 
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account for total energy use and to project future resource supplies and use.  In  1969,  researchers  initiated  an  internal  study  for  the  Coca-Cola Company that laid the foundation for the current methods of life cycle inventory analysis in the United States. In a comparison of different beverage containers to determine which container had the lowest releases to the environment and least affected the supply of natural resources, this study quantified the raw materials and fuels used and the environmental loadings from the manufacturing processes for each container. Other companies in both the United States and Europe performed similar comparative life cycle inventory analyses in the early 1970s. 

The process of quantifying the resource use and environmental releases of products became known in the United States as a resource and environmental  profile  analysis  (REPA),  while  in  Europe  it  was  called  an Ecobalance.  With  the  formation  of  public  interest  groups  encouraging industry to ensure the accuracy of information in the public domain, and spurred on by the oil shortages in the early 1970s, a protocol methodology for conducting these studies was developed and further evolved. 

From  1975  through  the  early  1980s,  as  interest  in  these  comprehensive studies waned because of the fading influence of the oil crisis, environmental concerns shifted to issues of hazardous and household waste management. However, throughout this time, REPAs and Ecoblances continued to be conducted, and the methodology improved through a slow stream of about two studies per year, most of which focused on energy requirements. 

When solid waste became a worldwide issue in 1988, LCA again emerged as a tool for analyzing environmental problems. As interest in all areas affecting resources and the environment grew, as with the growing awareness of sustainable development, the methodology for LCA is again being improved. A broad base of consultants and researchers across the globe has been further refining and expanding the methodology. The need to move beyond quantifying, or simply inventorying, resource use and environmental emissions, as is done in a REPA, brought LCA methodology to another point of evolution with the development of life cycle impact assessment methodology. 

LCA became popular again in the early 1990s, at first mainly to help support environmental claims that could be directly used by companies in  the  marketing  of  their  products  or  services,  and  indeed  this  is  one use of an LCA. By the same token, a 1999 survey by Rubik and Frankl4 

showed that LCA is most often used for internal purposes such as product 
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improvement, support for strategic choices, and benchmarking. In fact, the best description of an LCA (from the Carnegie-Mellon University site 

[http:/ www.eiolca.net/],  which provides a free LCA tool) is: Life cycle assessment (LCA) is a way to investigate, estimate, and evaluate the environmental burdens caused by a material, product, process, or service throughout its life span. Environmental burdens include the materials and energy resources required to create the product, as well as the wastes and emissions generated during the process. By examining the entire life cycle, one gets a more complete picture of the environmental impact created and the trade-offs in impact from one period of the life cycle to another. 

Results of LCAs can be useful for identifying areas with high environmental impact, and for evaluating and improving product designs. 

standards For lCa

The key organizations working this area are the Society of Environmental Toxicology  and  Chemistry  (SETAC),  the  United  Nations  Environment Program (UNEP), and the International Organization for Standardization (ISO). SETAC is an academic society that organizes regular conferences on LCA, particularly on LCA methodology, and it sponsors work groups on unresolved issues. It provides a forum where researchers and industry rep-resentatives discuss and exchange ideas on methods development. SETAC 

published its Code of Practice in 1993. This described the components of the  traditional  LCA,  which  we  discuss  later:  goal  and  scope  definition, inventory  analysis,  impact  assessment,  and  improvement  assessment. 

Starting around 1996, the ISO started to develop LCA standards. They published a series of LCA standards between 1997 and 2000. 

ISO established that LCA stands for “life cycle assessment” not “analysis,” based on the definition of  analysis as a strictly quantitative exercise, while an “assessment” also allows for qualitative information in the process. 

In 2002, UNEP joined forces with SETAC to launch Life Cycle Initiative, an international partnership. The Life Cycle Initiative’s aims consist in 
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putting life cycle thinking into practice and in improving the supporting tools through better data and indicators (see http://lcinitiative.unep.fr/). 

The European Commission’s Joint Research Centre is supporting the development  of  recommended  international  methods,  indicators,  reference  data,  and  pilot  studies  to  facilitate  life  cycle  thinking  in  business and public administrations. The focus of the  European Platform on Life Cycle  Assessment  is  on  increased  awareness  and  use  through  scientific robustness, quality assurance, and consensus building (see http:/ lct.jrc. 

ec.europa.eu/eplca). 

In  2006,  ISO  published  a  second  edition  of  the  LCA  standards.  ISO 

14040,  Environmental  Management—Life-cycle  Assessment—Principles and Framework,  together with ISO 14044,  Environmental Management—

 Life-cycle Assessment—Requirements and Guidelines,  cancels and replaces the previous LCA standards. The 2006 editions of ISO 14040 and 14044 

are mainly focused on readability and consistency; the technical document remains nearly identical to the 1997 editions. ISO standard 14040 

describes basic principles and the framework for LCA. Your organization can use it as an overview of the LCA and its applications and limitations. 

Like the  PMBOK Guide, these documents do not prescribe methodologies for goal and scope definition, inventory, impact assessment, and interpretation; rather, they provide the framework and clarify the terminology. 

Also, since these standards must be applicable to a variety of practice areas, they are necessarily rather general in nature. Still, they provide a thorough collection of terms and definitions, the methodological basis, and excellent  recommendations  for  reporting  considerations  and  approaches  for critical review. They also provide an appendix describing the application of an example LCA. 

CarBon FootPrinting Based on lCa

Very recently introduced by Carbon Trust and the BSI (British Standards Institute) is the PAS 2050. The PAS 2050:2008 is a publicly available specification for assessing product life cycle GHG emissions. It is an independent standard, developed with significant input from international stakeholders and experts across academia, business, government, and nongovernmental  organizations  (NGOs)  through  two  formal  consultations  and multiple technical working groups. At the time of writing, this standard 
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taBle 9.1

Society of Environmental Toxicology and Chemistry Code of Practice Planning

Statement of objectives

Definition of the product and its alternatives

Choice of system boundaries

Choice of environmental parameters

Choice of aggregation and evaluation method

Strategy for data collection

Screening

Preliminary execution of the LCA

Adjustment of plan

Data collection and data 

Measurements, interviews, literature search, theoretical 

treatment

calculations, database search, qualified guessing

Computation of the inventory table

Evaluation

Classification of the inventory table into impact categories Aggregation within the category (characterization)

Normalization

Weighting of different categories (valuation)

Improvement assessment

Sensitivity analysis

Improvement priority and feasibility assessment

was available for free at the following Web site: http:/ shop.bsigroup.com/

en/Browse-by-Sector/Energy--Utilities/PAS-2050/. 

PerForming an lCa

As a project manager, you will likely not be the individual performing the LCA, but if possible you should promote its use and get involved. When performing an LCA, take into account the guidelines in Table 9.1, which come from the aforementioned SETAC Code of Practice. 

hoW to Promote the use oF an lCa

If you want to push for an LCA with your sponsors, it’s advantageous to know how they can be used and what information and impact it will have on the development of the product or service. Table 9.2,  taken from  The Hitch Hiker’s Guide to LCA,  5 can come in handy for “selling” the LCA to your development team. 
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taBle 9.2

Promoting Use of LCA

Application

Requirement on Methodology

Decision making, choice between 

Reflection of consequences of 

alternative actions/products

contemplated actions

Market communication, e.g., 

Creditability and review process require 

environmental product declaration

high transparency

Product development and purchasing 

Results presented with high level of 

(little time on competence of user results)

aggregation

Decisions on national level, e.g., on waste 

Data representing national averages

treatment strategies

Identification of improvement possibilities,  Site-specific data own product

 Note:  From H. Baumann and A.-M. Tillman,  The Hitch Hiker’s Guide to LCA: An Orientation in the Life Cycle Assessment Methodology and Application (Lund, Sweden: Studentlitteratur AB, 2004). 

With permission. 

Material extraction

Material processing

Manufacturing

Use

Waste management

Recycle

Re-manufacturing

Re-use

Figure 9.3

Environmental impacts. 

the liFe CyCle oF the ProduCt oF your ProjeCt

The product of your project will have different impacts on the environment during different stages of its life. Consider Figure 9.3. The products of some projects will use materials that will have adverse environmental effects when extracted or processed, but when the product is deployed, it may have relatively little effect in its use and may be very easy to recycle or reuse. Aluminum products are an example of this scenario. However, a printer or product powered by disposable batteries will create the bulk of its environmental impact while it is being used by the customer because of its “consumables” (cartridges or batteries). 

Let’s take the example of a washing machine:
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Environmental  impact.  From  Kadamus,  C.,  Eco-Design  or  Greenwashing  (Cambridge, England: Cambridge Consulting, 2009). With permission. 

It will be obvious to our readers that a washing machine uses energy and water. There is also, however, solid waste (packaging, end-of-life disposal, and  of  course  the  ubiquitous  disappearing  sock).  Most  of  the  environmental  impact  is  during  its  use  (see  Figure  9.4).  Most  of  the  solid-waste impact comes from the two stages of delivery—first, when the packaging is removed and disposed of, and second, the eventual end-of-life disposal of the machine. The solid-waste levels are indeed significantly higher than other contributors at these stages, but notice that they total less than 15% 

of the solid waste produced by the washing machine. If this surprises you, a detailed LCA would reveal the packaging for laundry detergents and other consumables  that  are  discarded  as  the  machine  is  used.  This  illustrates how careful we must be to consider every aspect of use, and to draw the 

“system  boundary”  broadly  enough  to  cover  this  aspect  of  the  washing machine’s use. 

lCa Fundamentals

Let’s restate the definition of an LCA, this time taking input from ISO 14040: LCA is a technique for assessing the environmental aspects and potential impacts associated with a product by:

•  compiling an inventory of relevant inputs and outputs of a product system; 

•  evaluating  the  potential  environmental  impacts  associated  with those inputs and outputs; 
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•  interpreting the results of the inventory analysis and impact assessment phases in relation to the objectives of the study. 

LCA studies the environmental aspects and potential impacts throughout the product’s life (i.e. cradle to grave) from raw materials acquisition through production,  use,  and  disposal.  The  general  categories  of  environmental impacts needing consideration include resource use, human health, and ecological consequences. 

 ISO 14040

The LCA is itself a project, and should be managed as such. The stages of an LCA project are as follows:

1.  Goal Definition and Scoping: Define and describe the product, process or activity. Establish the context in which the assessment is to be made and identify the boundaries and environmental effects to be reviewed for the assessment. 

2.  Inventory Analysis: Identify and quantify energy, water, and materials usage and environmental releases (e.g., air emissions, solid-waste disposal, wastewater discharges). 

3.  Impact Assessment: Assess the potential human and ecological effects of energy, water, and material usage and the environmental releases identified in the inventory analysis. 

4.  Interpretation:  Evaluate  the  results  of  the  inventory  analysis  and impact assessment to select the preferred product, process, or service with a clear understanding of the uncertainty and the assumptions used to generate the results. 

Let’s go over each of these in some detail. A great source for a full treatment of this subject, and on which much of this text is based, is the EPA’s LCAccess Web site (http:/ www.epa.gov/nrmrl/lcaccess/). 

goal definition and scoping

The objectives of an LCA are to examine systemwide effects on a cradle-to-grave basis, in order to assess all potential impacts to all media. 

Only through the consideration of the entire suite of issues can potential trade-offs be identified when systems are changed or a selection is made between choices. 
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LCA has several possible uses, including establishing a baseline of environmental impacts and forming the basis of eco-labeling, but identifying opportunities for improvement is a key application. Used with other information, the results of an LCA can be used to support decision making and provide the basis for achieving sustainability. This is the “begin with the end in mind” philosophy as promoted by Steven Covey. What do you want to get out of the LCA? Following are example outcomes taken from the U.S. EPA, which can help define the goals and scope of an LCA project:

•   Support  broad  environmental  assessments:   The  results  of  an  LCA are valuable in understanding the relative environmental burdens resulting from evolutionary changes in given processes, products, or packaging over time; in understanding the relative environmental burdens  between  alternative  processes  or  materials  used  to  make, distribute, or use the same product; and in comparing the environmental aspects of alternative products that serve the same use. 

•   Establish baseline information for a process:  A key application of an LCA is to establish a baseline of information on an entire system given current or predicted practices in the manufacture, use, and disposal  of  the  product  or  category  of  products.  In  some  cases,  it may suffice to establish a baseline for certain processes associated with a product or package. This baseline would consist of the energy and resource requirements and the environmental loadings from the product or process systems that are analyzed. The baseline information is valuable for initiating improvement analysis by applying specific changes to the baseline system. 

•   Rank  the  relative  contribution  of  individual  steps  or  processes:   The LCA results provide detailed data regarding the individual contributions of each step in the system studied to the total system. The data can provide direction to efforts for change by showing which steps require the most energy or other resources, or which steps contribute the most pollutants. This application is especially relevant for internal industry studies to support decisions on pollution prevention, resource conservation, and waste minimization opportunities. 

•   Identify data gaps:  The performance of an LCA for a particular system reveals areas in which data for particular processes are lacking or are of uncertain or questionable quality. Inventory followed by impact assessment aids in identifying areas where data augmenta-tion is appropriate for both stages. 
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•   Support  public  policy:   For  the  public-policy  maker,  LCA  can  help broaden the range of environmental issues considered in developing regulations or setting policies. 

•   Support product certification:  Product certifications have tended to focus on relatively few criteria. LCA, only when applied using appropriate impact assessment, can provide information on the individual, simultaneous effects of many product attributes. 

•   Provide information and direction to decision makers:  LCA can be used to inform industry, government, and consumers on the trade-offs of alternative processes, products, and materials. The data can give industry direction in decisions regarding production materials and processes and create a better-informed public regarding environmental issues and consumer choices. 

•   Guide product and process development:  LCA can help guide manufacturers in the development of new products and processes. 

Like any project, it’s important to identify which of these—or other—goals and outcomes will define success. 

Cradle-to-gate boundaries—excluding downstream activities past product manufacture—have been called, and are being called, an LCA. Such cradle-to-gate studies draw the boundary after the product manufacture (see Figure 9.5) stage,  but claims must relate to what was studied and not be overstated. Such studies are helpful in improving the product supply chain but may miss important impacts that occur at end of life. 

inventory analysis

The next step is an inventory analysis, or LCI (life cycle inventory), defined by the EPA as a process of quantifying energy and raw material requirements,  atmospheric  emissions,  waterborne  emissions,  solid  wastes,  and other releases for the entire life cycle of a product, process, or activity. 

The steps for an LCI are as follows:

1. Develop a flow diagram of the processes being evaluated. 

2. Develop a data collection plan. 

3. Collect data. 

4. Evaluate and report results. 

The LCI is compiled from a variety of data sources, including:
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Cradle-to-gate boundaries. 

•  National LCI databases (http:/ www.nrel.gov/lci) and the Ecoinvent database (http:/ www.ecoinvent.org)

•  Proprietary company data through surveys

•  Published data from research by labs and universities

•  Public databases, e.g., EPA’s Toxics Release Inventory (TRI) and E-Grid

•  Estimated data for new products

•  LCA practitioner’s databases, such as SimaPro and GaBi

Using data that are made available through a public or private database greatly simplifies the inventory process. But the trade-off is the loss of transparency in how the data were collected and modeled. 

a “Bar Chart” 

Without going into details but in an effort to show how this process can be enlightening, we provide the example flow diagram (Figure 9.6) for a bar of soap (so it’s  that kind of bar chart). 

Note the extensive considerations that fall far outside of the normal view of “bar of soap,” such as the harvesting and processing of silage, grains, 
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Flowchart of a bar of soap. 
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and hay for the livestock that produces the tallow for the soap, and the seedlings that provide the trees, which provide the pulp, which provide the cardboard for the packaging of the soap. 

the life Cycle of a Bar of soap

A typical bar of soap may seem quite small and insignificant. What impacts can it have? It can have quite a few. 

the soap itself:

•  Soap tallow: derived from animal fat (farm operations, corn and soy-bean production, and processing, shipping, meat packing, rendering, etc.)

•  Lye: typically from electrochemical treatment of salt (sodium hydrox-ide, caustic, electricity)

•  Perfumes and other chemicals from petroleum and other sources

•  Energy: global warming gases, regional pollution impacts

•  Water: use and contamination

the packaging:

•  Paper and cardboard: trees and logging operations, chipping, shipping; clay for paper, water, energy, and chemicals (chlorine)

•  Plastic wrap: petroleum, energy, water, and additives

•  Paints and inks: petroleum, dyes, pigments, and inks

transportation:

•  Mining, processing, manufacturing, maintenance, and use of equipment to make and use trucks

•  Consumer car to travel to and from store

•  Consumer water transfer

disposal: Most of soap ends up in the sewage water. The paper, plastic, and other wastes end up in landfills; some might be recycled. 

These impacts are offset by health benefits and improved longevity of clothes  and  other  products.  But  the  goal  should  always  be  to  minimize costs and increase benefits from use. 

impact assessment

This is the  stage most associated with an LCA and indeed it is the heart of the project. However, without the prior work the project will not have the consideration and thoughtfulness to be effective; it would be like jump-
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ing into the Gantt chart for your project without first understanding the objectives and having a charter. 

The  EPA  defines  this  phase  as  follows:  the  impact  assessment  “is  the evaluation of potential human health and environmental impacts of the environmental resources and releases identified during the LCI.” Impact assessment should address ecological and human health effects; it should also address resource depletion. Life cycle impact assessment (LCIA) differs from a traditional or “classical” risk assessment. The focus given to risk assessment is a logical one considering it is the bread and butter of the EPA and is a well-established approach to evaluating pollutant and site-specific risk to human health and the environment. 

While risk assessment modeling is at the ground level, impact modeling for LCIA is at a higher level of aggregation. For example, emissions of 24,200 pounds of CO2 and 6.26 pounds of methane would be modeled as follows:



CO2 GWP (global warming potential) impact factor value = 1



Methane GWP impact factor value = 21

(i.e., methane is 21 times more potent than CO2 as a global warmer) CO2 GWP = 24,200 lb × 0.454 kg/lb × 1 = 10,900 kg CO2-eq



Methane GWP = 6.26 lb × 0.454 kg/lb × 23 = 65.4 kg CO2-eq

If CO2 and methane are the only contributors to GWP, then



Total GWP = 10,965 CO2-eq

This type of calculation is applied for each impact category. Each life cycle stage as well as the entire life cycle is modeled. 

The steps of an LCI, per the EPA, are as follows:

1.  Selection  and  Definition  of  Impact  Categories:  identifying  relevant environmental impact categories (e.g., global warming, acidification, terrestrial toxicity) (see Table 9.3)

2.  Classification:  assigning  LCI  results  to  the  impact  categories  (e.g., classifying carbon dioxide emissions to global warming)

taBle 9.3

Commonly Used Life Cycle Impact Categories

examples of LcI Data (i.e., 

common Possible 

Impact category

Scale

classification)

characterization Factor

Description of characterization Factor

Global warming

Global

Carbon dioxide (CO2)

Global warming 

Converts LCI data to carbon dioxide (CO2) 

Nitrogen dioxide (NO2)

potential

equivalents

Methane (CH4)

Note: global warming potentials can be 50-, 

Chlorofluorocarbons (CFCs)

100-, or 500-year potentials. 

Hydrochlorofluorocarbons (HCFCs)

Halons

Methyl bromide (CH3Br)

Stratospheric ozone 

Global

Chlorofluorocarbons (CFCs)

Ozone-depleting 

Converts LCI data to 

depletion

Hydrochlorofluorocarbons (HCFCs)

potential


trichlorofluoromethane (CFC-11) 

Halons

equivalents. 

 Th

Methyl bromide (CH3Br)

 e B

Acidification

Regional

Sulfur oxides (SOX)

Acidification potential

Converts LCI data to hydrogen (H+) 

 eg

Local

Nitrogen Oxides (NOX)

equivalents. 

 in

Hydrochloric acid (HCL)

 nin

Hydrofluoric acid (HF)

 g an

Nitrates

 d

Ammonia (NH4)

  th

Eutrophication

Local

Phosphates (PO4)

Eutrophication potential

Converts LCI data to phosphate (PO4) 

 e 

Nitrogen oxide (NO)

equivalents. 

 En

Nitrogen dioxide (NO

 d

2)

 ? 

Nitrates

 • 

Ammonia (NH4)

 16
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taBle 9.3 ( Continued )

 Gre

Commonly Used Life Cycle Impact Categories

 en P

examples of LcI Data (i.e., 

common Possible 

 ro

Impact category

Scale

classification)

characterization Factor

Description of characterization Factor

 ject 

Photochemical smog

Local

Non-methane hydrocarbon (NMHC)

Photochemical oxidant 

Converts LCI data to ethane (C2H6) 

 M

creation potential

equivalents. 

 ana

Terrestrial toxicity

Local

Toxic chemicals with a reported 

LC50

Converts LC50 data to equivalents; uses 

 ge

lethal concentration to rodents

multimedia modeling, exposure pathways. 

 me

Aquatic toxicity

Local

Toxic chemicals with a reported lethal  LC50

Converts LC50 data to equivalents; uses 

 nt

concentration to fish

multimedia modeling, exposure pathways. 

Human health

Global

Total releases to air, water, and soil

LC50

Converts LC50 data to equivalents; uses 

Regional

multimedia modeling, exposure pathways. 

Local

Resource depletion

Global

Quantity of minerals used

Resource depletion

Converts LCI data to phosphate (PO4) 

Regional

Quantity of fossil fuels used

equivalents. 

Local

Land use

Global

Quantity disposed of in a landfill or 

Land availability

Converts mass of solid waste into volume 

Regional

other land modifications

using an estimated density. 

Local

Water use

Regional

Water used or consumed

Water shortage potential

Converts LCI data to a ratio of quantity of 

Local

water used versus quantity of resources 

left in reserve. 
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3.  Characterization:  modeling  LCI  impacts  within  impact  categories using science-based conversion factors (e.g., modeling the potential impact of carbon dioxide and methane on global warming)

4.  Normalization:  expressing  potential  impacts  in  ways  that  can  be compared  (e.g.,  comparing  the  global-warming  impact  of  carbon dioxide and methane for the two options)

5.  Grouping: sorting or ranking the indicators (e.g., sorting the indicators by location: local, regional, and global)

6.  Weighting: emphasizing the most important potential impacts 7.  Evaluating and Reporting LCIA Results: gaining a better understanding of the reliability of the LCIA results

interpretation

Now it’s time to take the  carefully researched and categorized information and convert it  careful y into knowledge and wisdom. Attempting to “collapse” indicator values to a single score must be done with extreme caution. One could not, for example, easily come up with a way to combine the attributes of Hillsville (see Figure 9.7) into one single score, as shown in the figure, by adding dates to elevation to population to get a total! You would have a number, but it wouldn’t have useful meaning or wisdom associated with it. This is why we stress “carefully.” 

Moving from the results of the impact assessment to a final decision requires additional considerations:

Entering

Hillsville

Founded

1808

Elevation

365’

Population

3,700

Total

5,873

Figure 9.7

Welcome to Hillsville. 
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•  Normalization (assessing the relevant potency of the impact)

•  Valuation (applying the importance of each impact based on a set of values)

•  Uncertainty management (reflecting the variation in the data) And then, the results apply only to the decision maker who applied the weighting scheme. 

Figure 9.8 is a specialized version of the LCA process with a focus on the interpretation portion. The steps in the interpretation are: 1. Identification of the significant issues based on the LCI and LCIA 2. Evaluation that considers completeness, sensitivity, and consistency checks

3. Conclusions, recommendations, and reporting

Step  1  is  straightforward  and  involves  highlighting  the  main  issues found in the previous LCA project phases. Step 2 is a “reflection” on the Life Cycle Assessment Framework

Interpretation phase

Goal and

scope

1.  Identification of

definition

significant issues

2.  Evaluation by:

Direct applications:

• completeness check

• product development

Inventory

• sensitivity check

and improvement

Analysis

• consistency check

• strategic planning

• other checks

• marketing

• other

Impact

Assessment

• Conclusions

• Recommendations

• Reporting

Figure 9.8

Life cycle assessment framework. Adapted from ISO® 14040: 2006. 
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taBle 9.4

Examples of Checklist Categories and Potential Inconsistencies category

example of Inconsistencies

Data source

Alternative A is based on literature and Alternative B is 

based on measured data. 

Data accuracy

For Alternative A, a detailed process flow diagram is used 

to develop the LCI data. For Alternative B, limited 

process information was available and the LCI data was 

developed for a process that was not described or 

analyzed in detail. 

Data age

Alternative A uses 1980s-era raw materials manufacturing 

data. Alternative B uses a one-year-old study. 

Technical representation

Alternative A is a bench-scale laboratory model. 

Alternative B is a full-scale production plant operation. 

Temporal representation

Data for Alternative A describe a recently developed 

technology. Alternative B describes a technology mix, 

including recently built and old plants. 

Geographical representation Data for Alternative A were data from technology employed under European environmental standards. 

Alternative B used the data from technology employed 

under U.S. environmental standards. 

System boundaries, 

Alternative A uses a global warming potential model 

assumptions, and models

based on 50-year potential. Alternative B uses a global 

warming potential model based on 100-year potential. 

work and information that went into the LCA. This is done for full transparency, and identifies areas where there could be inconsistencies in the analysis. 

It should include the following checks:

1. Completeness Check: examining the completeness of the study 2. Sensitivity Check: assessing the sensitivity of the significant data elements that influence the results most greatly

3. Consistency  Check:  evaluating  the  consistency  used  to  set  system boundaries,  collect  data,  make  assumptions,  and  allocate  data  to impact categories for each alternative. A checklist of potential inconsistencies is provided in Table 9.4. 

Step 3 comprises conclusions, recommendations, and reporting. Here the focus is on impartiality and clear communication of the discoveries of the LCA. 
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As to drawing conclusions, the EPA has this to say:

A few words of caution should be noted. It is important to draw conclusions and provide recommendations based only on the facts. Understanding and communicating the uncertainties and limitations in the results is equally as  important  as  the  final  recommendations.  In  some  instances,  it  may not be clear which product or process is better because of the underlying uncertainties and limitations in the methods used to conduct the LCA or the availability of good data, time, or resources. In this situation, the results of the LCA are still valuable. They can be used to help inform decision-makers about the human health and environmental pros and cons, understanding the significant impacts of each, where they are occurring (locally, regionally, or globally), and the relative magnitude of each type of impact in comparison to each of the proposed alternatives included in the study.6

And with respect to making recommendations and reporting, the following recommendation comes from the EPA and ISO:

LCAs can produce different results even if the same product seems to be the focus of the study. Differences can be caused by a number of factors, including:

•  Different goal statements

•  Different functional units

•  Different boundaries

•  Different assumptions used to model the data

Because of these possible variations, maintaining transparency in how the study was conducted is a critical element in reporting the results. 

reporting the results

Now that the LCA has been completed, the materials must be assembled into a comprehensive report documenting the study in a clear and organized manner. This will help communicate the results of the assessment fairly, completely, and accurately to others interested in the results. The report presents the results, data, methods, assumptions, and limitations in sufficient detail to allow the reader to comprehend the complexities and trade-offs inherent in the LCA study. 

If  the  results  will  be  reported  to  someone  who  was  not  involved  in the LCA study, e.g., third-party stakeholders, this report will serve as a 
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reference document and should be provided to them to help prevent any misrepresentation of the results. 

The reference document should consist of the following elements: 1. Administrative information



a.  Name and address of LCA practitioner (person who conducted the LCA study)



b.  Date of report



c.  Other contact information or release information

2. Definition of goal and scope

3. Life  cycle  inventory  analysis  (data  col ection  and  calculation procedures)

4. Life cycle impact assessment (methodology and results of the impact assessment that was performed)

5. Life cycle interpretation



a.  Results



b.  Assumptions and limitations



c.  Data quality assessment

6. Critical review (internal and external)



a.  Name and affiliation of reviewers



b.  Critical review reports



c.  Responses to recommendations

 Note the “critical review.”  This is an important part of the report. It accommodates the multiple views of peers within and outside the organization to help ensure impartiality and completeness of the analysis. 

lCa soFtWare tools

A number of commercial software programs and consultants are available to help with conducting an LCA. The two LCA tools most often used are SimaPro and GaBi (see Chapter 14). Almost all of these sources provide life cycle inventory and, with a little practice in using the software, they can make conducting an LCA a fairly straightforward process. The trade-off is that how the data were modeled is not transparent, so the user must trust the modeler. This also makes system comparisons problematic if different data sources are used since it is not easy to determine what 
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assumptions were applied. Still, these LCA tools are very popular, especially among grad students, and the companies are being kept very busy with the demands for their products. 

limitations to Conducting an lCa

•  LCA can be very resource and time intensive. As more LCAs are conducted, more data are becoming available, but gathering reliable inventory data can still be difficult. 

•  Life cycle impact assessment models vary. 

•  Additional impact data are needed, especially for new frontiers, such as nanotechnology. 

•  Converting impact results to a single score is a subjective process requiring value judgments. It cannot be done based solely on natural science. 

•  An LCA study should be used as one component of a more comprehensive decision-making process for assessing the trade-offs with cost and performance facets. 

•  All assumptions or decisions made throughout the study must be reported.  If  not,  the  final  results  may  be  taken  out  of  context  or misinterpreted. 

maintaining transparency

It is very important to maintain transparency in reporting an LCA study. 

This is necessary because it is not a single, prescriptive process. Rather, it involves multiple decision points that can greatly influence the outcome of the LCI and the LCIA. Although it would be best to achieve consensus on the methodology, thereby reducing or eliminating variations in the practice, at this time, the best solution is to maintain transparency and to fully document how the data were calculated. That way, even if others may not agree with the approach, it is at least clear what was done. 

Most project managers, by nature, are skeptics. It is not that we do not trust; we do. It is that the accountability of a project lies with us, so we check and check again. Table 9.4 illustrates some of the potential issues that can arise with data, not just LCI data because, with minor alterations, it can be used for the evaluation of any data. 

note: See Chapter 14 for further reading on life cycle assessment. Also, the  authors  would  like  to  acknowledge  and  thank  Mary  Ann  Curran, Program Manager, Life Cycle Research, U.S. Environmental Protection 
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Agency. Mary Ann collaborated with us on this chapter, contributing an important part of the material in it. 
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 Lean Thinking, Muda, and the Four Ls

lean thinking and your ProjeCt

The overarching principle for this section is that Lean thinking can and should be applied to the project itself as well as be folded into the planning for the product of the project. The PM can be a change agent not only for the project but for the long-term effects of the project (the operation of the project’s product). In other words, you, the PM, can make a lasting difference for the organization, and even beyond, to the population outside your organization and even beyond this generation. 

One of the concepts threaded through Lean thinking is the theory of constraints, which should not be a foreign concept to project managers because it has found its way into project management in the form of critical chain project management and is at the heart of agile methodologies, such as those used in software development (Scrum, XP, DSDM). 

As PMs we know that to use the critical chain, we revise the critical path project plan with resource constraints to get the critical chain project plan. Where the critical path is based on task dependencies, the critical chain is based on the additional (and important) information we get when we look at resource dependencies. The critical chain method (as illustrated by Herbie, the slow hiker in Eliyahu Goldratt’s  The Goal 1) allows us to identify the bottleneck or constrained resource. 

For those of you not familiar with  The Goal,  here is a summary of that portion of the book:

The protagonist of the book, Alex Rogo, takes his son and his son’s Boy Scout troop on a hike. The slowest hiker, Herbie, keeps falling behind the rest of the hikers, and the queue in front of him keeps stretching out because the leaders (by definition) are walking much more quickly. The quickest hikers generally have no space between them and the Scout in front of them. Rogo realizes that even if the quickest hikers slow down or stop (to take a breath, 175
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have a snack, or to tie their shoes), they catch up because their average pace is faster than that of the kid in front of them. However, if a Scout who is slower than the hiker in front of him pauses, he never regains his original spacing and the line of hikers continues to expand. Herbie is slowing down the whole group because Rogo (as the responsible adult) has to keep all of the kids in viewing distance and has to call ahead for them to wait. Rogo gets the inspired idea to place Herbie at the front of the line, which solves the problem of keeping the group together, since everyone has to walk as slowly as Herbie does. But he doesn’t stop there. To increase the group’s rate of speed, he redistributes what Herbie is carrying in his pack (cans of soda, a collaps-ible steel shovel, and a jar of pickles) into the quickest hikers’ backpacks (as well as his own). The lighter load allows Herbie to walk more quickly. Rogo realizes that really, this is  a system of hikers,  hiking the trail  together,  and that any individual hiker’s speed is dependent on the hiker’s speed in front of him. He further realizes that the changes in pace are statistical fluctuations, and Herbie is the system  constraint. He has slowed down his speediest hikers, and this intuitively seems quite wrong. However, the  system is moving at its fastest  col ective rate  because it is moving at the constraint’s fastest speed. 

So, even though hikers are not individually efficient,  the system’s constraint is efficient and therefore  the system is running at its highest possible efficiency.  2 

In critical chain project management, we do not have individual safety buffers at each  individual task;  we instead move the buffering to the overall project date, to protect that  team goal. Progress is measured by the use (or lack thereof) of buffers. 

Let’s translate this into action. 

Here are the “five focusing steps” of the theory of constraints: 1. Identify  the  system’s  constraints.   What’s  slowing  things  down? 

Where is the bottleneck? Here are some triggers that help us identify a constrained resource:



a.   The resource is overloaded. 



b.   Work piles up in front of the resource. 



c.  Resources  downstream  from  the  resource  under  investigation are idle some of the time. 

2. Decide how to exploit the system’s constraints.  Make sure there is always work for the constraint to do. Don’t let it fall idle because of lack of resources. This can be accomplished with a (small) “feeding” 

buffer of work for the constraint. The responsibility of the resources in front of the constraint is to make sure this buffer is always filled with “just enough” work. Make sure that the constraint works only 
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on tasks that improve the process throughput.  Cut all unnecessary, nonproductive work from the constraint. 

3. Subordinate everything else to the constraint conclusions from Step 2.  Since the constraints are keeping us from moving toward our goal, all the resources are applied that can assist in breaking them. Here are some examples of subordinating the constraint conclusions:



a.  Resources in front of the constraint can divert some of their excess time reviewing the work in progress they hand off to the constraint, so that the constraint doesn’t work on faulty material. 



b.  Resources following the constraint should use their slack time to ensure they don’t introduce problems that could cause waste from  the  constraint’s  output.  Remember,  wasting  output  from the constraint, by definition, means wasting throughput of the entire system. 



c.   Resources that are nonconstrained can assume some of the constraint’s work or alternatively provide assistance that allows the constraint to focus on their throughput—creating work. 

4. elevate  the  system’s  constraints.   If  we  continue  to  work  toward breaking  a  constraint  (also  called  elevating  a  constraint),  at  some point the constraint will no longer be a constraint. We have broken the constraint. Ways to elevate the system’s constraints are: a.   Improve  the  system  tools,  so  that  resources  can  work  more quickly and accurately. 



b.   Improve  the  training,  coaching,  mentoring,  and  community building of the human resources. 



c.   Carefully and selectively add new resources. 

5. If the constraint is broken, return to Step 1.  When that happens, there will be another constraint, somewhere else in the system that is limiting progress to the goal. Don’t let “inertia” become another constraint.  When  you  solve  your  worst  problem,  your  next-worst problem gets a promotion, of sorts, and becomes the next big thing you’ll work on. The key here is that this is a continuous process. 

lean methods

There are a variety of Lean methods that can be adapted by organizations to become Lean. 
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What is lean? 

The following comes from James Womack:3

The core idea is to maximize  customer value while minimizing waste. Simply, Lean means creating more value for customers with less resources. 

A  Lean  organization  understands  customer  value  and  focuses  its  key processes to continuously increase it. The ultimate goal is to provide perfect value to the customer through a perfect value creation process that has zero waste. 

To accomplish this, Lean thinking changes the focus of management from optimizing separate technologies, assets, and vertical departments to  optimizing  the  flow  of  products  and  services  through  entire  value streams  that  flow  horizontally  across  technologies,  assets,  and  departments to customers. 

Eliminating  waste  along  entire  value  streams,  instead  of  at  isolated points, creates processes that need less human effort, less space, less capital, and less time to make products and services at far less costs and with much fewer defects, compared with traditional business systems. Companies are able to respond to changing customer desires with high variety, high quality, low cost, and with very fast throughput times. Also, information management becomes much simpler and more accurate. 

In summary, like the theory of constraints, Lean thinking4 is about:

•  Continuous flow of value

•  Value defined by customer

•  Value pulled from provider by customer

•  All done in search of perfection

a Case study in lean thinking (an illustration 

of lean thinking Beyond a “Project”)

A company we are familiar with uses the world’s most advanced technologies  for  the  manufacturing  of  infrared  optics  elements  including: spherical, aspherical and diffracted optical components; mirrors; metallic optics; and windows. These products are used in electro-optical systems, military, homeland security, commercial, and industrial applications, ranging from night vision equipment to industrial metal processing. The demand for this type of optics is increasing, and the company wanted to increase its production capabilities as quickly as 
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possible. As you know, the setup of a new or improved manufacturing line is a  project. The ongoing running of the manufacturing line is an operation. As the pieces of major manufacturing equipment started to arrive, they were installed at the most convenient location available at that time. The location of the machines themselves was not considered part of the original project, and handover to operations occurred. At the time, the team was considering applying Lean thinking to revise their  manufacturing  process.  Lean  thinking  design  called  for  the equipment to be relocated for reduced waste and improved efficiency and throughput. Had the project delivery considered this up front, the savings could have been instituted a year earlier at minimum. 

This case helps illustrate the importance of connecting the project team’s thinking with the long-term operation of the deliverable of the product, in this case, a manufacturing line. 

Wastes

What are these wastes? The idea of the importance of eliminating waste was popularized as part of the Toyota Production System (TPS), and the identification of “The Seven Wastes.” Muda is Japanese for waste—you will sometimes find this information referred to as the Seven Mudas. 

Here, in general, are the Seven Wastes. 

1. Overproduction: Simply put, overproduction means producing an item for a process before it is actually required. Overproduction is highly costly to a process because it prohibits the smooth flow of materials or services and will tend to degrade quality and productivity.  This  is  why  the  Toyota  Production  System  is  referred  to  as 

“just in time” (JIT), because every item is made just as it is needed. 

Overproduction is sometimes referred to as “just in case.” Working on a just-in-case basis creates unnecessarily long lead times, results in unneeded storage costs, and makes it more difficult for the process to detect defects. One way to find out where overproduction is “hid-ing” is to turn off the supply to the system and see where the inventory is built up. 

2. Waiting: If goods are not moving or being processed by the system, the waste of waiting occurs. Amazingly, the vast majority of a product’s life in traditional batch-and-queue manufacture will be spent 
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waiting to be processed in some way. Waiting can be caused by bad material flow, or production runs that are too long, or long distances between operations. A cure to this is to link the processes together (à la Goldratt) so that one process feeds directly into another. 

3. Transporting:  Moving  product  between  processes  incurs  cost  and adds  no  value  to  the  operation.  Excessive  movement  and  handling may cause damage or decay in quality. This can be difficult to reduce, but  mapping  product  or  operations  flows  can  make  this  easier  to visualize. 

4. Inappropriate  Processing:  In  some  cases,  systems  use  expensive  or unnecessarily high-precision equipment where simpler equipment or operations would be sufficient. In some cases, investing in smal er, more flexible equipment or operations, or creating manufacturing cel s and combining steps can reduce the waste of inappropriate processing. 

5. Unnecessary  Inventory:  Excess  inventory—which  makes  us  feel safe—tends to hide problems with a system. These problems should be  identified  and  resolved  in  order  to  improve  operating  performance. Work in process (WIP), as stated previously, is a direct result of overproduction and waiting. This WIP takes up floor space and can  interfere  with  good  communications  by  “numbing”  the  real problems of the system. 

6. Unnecessary  or  Excess  Motion:  The  classic  industrial  engineers will be familiar with this form of muda. This waste is related to the human-machine interface and is seen in bending, lifting, stretching, reaching, and walking. Activities with excessive motion should be analyzed and redesigned for improvement—and this should be done with the system personnel for ideal effectiveness and buy-in. 

7. Defects: Having a direct impact on the bottom line, defects have a high cost to organizations. We know this as project managers when we study the cost of quality. These costs come from rework or scrap, lost customers, and even lawsuits. There is, of course, opportunity to reduce defects at many facilities through involvement of employees, and continuous process improvement (kaizen). 

a new Waste? 

One  further  Muda  has  been  added  in  some  treatments  of  this  subject. 

For example, current Lean thinking is that underutilization of employees is the eighth waste. This waste refers to not capitalizing on employees’ 
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creativity—and proposes that organizations can eliminate the other seven wastes more effectively if they better utilize their employees. 

These wastes apply mainly to manufacturing. How might they apply to, say, software development? Mary Poppendieck translates this for us next. 

the Basic Principles of lean development5

•  Add nothing but value (eliminate waste)

•  Center on the people who add value

•  Flow value from demand (delay commitment)

•  Optimize across organizations

the seven Wastes of software development

•  Overproduction = Extra Features

•  Inventory = Requirements

•  Extra Processing Steps = Extra Steps

•  Motion = Finding Information

•  Defects = Defects Not Caught by Tests

•  Waiting = Waiting, Including Customers

•  Transportation = Handoffs

What  do  we  do  about  these  wastes  in  software  development?  Agile methods, such as extreme programming, address these wastes as shown in Table 10.1.6

taBle 10.1

Wastes in Software Development

Waste in Software Development

How extreme Programming Addresses Wastes

Extra features

Develop only for today’s stories. 

Requirements

Story cards are detailed only for the current iteration. 

Extra steps

Code directly from stories: get verbal clarification 

directly from customers. 

Finding information

Have everyone in the same room, customers 

included. 

Defects not caught by tests

Test first, both developer tests and customer tests. 

Waiting, including customers

Deliver in smaller increments. 

Handoffs

Developers work directly with customers. 

 Note:   Adapted from Mary Poppendieck,  Principles of Lean Thinking,  http://www.poppendieck.com/

papers, 2002. With permission. 
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taBle 10.2

Manufacturing and Service Wastes

Waste type

Manufacturing Section Wastes

Service Sector Wastes

Defects

Scrap, rework, replacement 

Order entry, design, engineering 

production, reinspection

errors

Waiting

Stock-outs, lot processing 

System downtime, response time, 

delays, equipment downtime, 

approvals

capacity bottlenecks

Overproduction

Manufacturing items for which 

Printing paperwork, purchasing 

there are no orders

items before they are needed, 

processing paperwork before the 

next person is ready for it

Transportation

Transporting WIP long 

Multiple sites outside of walking 

distances, tracking to and from 

distance, off-site training

an off-site storage facility

Inventory

Excess raw material, WIP, or 

Office supplies, sales literature, 

unfinished goods

and reports

Complexity

More parts, process steps, or 

Reentry of data, extra copies, 

time than necessary to meet 

excessive reporting, etc. 

customer needs

Unused creativity Lost time, ideas, skil s, 

Limited tools or authority 

improvements, and 

available to employees to carry 

suggestions from employees

out basic tasks

 Note:  Courtesy of the U.S. EPA. 

What about the service sector? The EPA has looked at the seven wastes and produced the listing in Table 10.2, which shows them for both the manufacturing and service sectors. 

Table 10.3 from the EPA summarizes many of these methods and tools. 

Remember,  these  are  typically  applied  to  operations—the  steady-state application of your project’s product. However you should still consider applying them in your project for the direct environmental impact and benefit,  and  you’ll  want  to  understand  these  to  have  better  connection points to your handoff to operations when that occurs. 
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taBle 10.3

Environmental Benefits of Lean

Lean Method

Potential environmental Benefits

 Kaizan rapid improvement  Continued improvement culture focused on eliminating events

wastes

Uncovering and eliminating hidden wastes and waste-

generating activities

Quick, sustained results without significant capital 

investment

5S or 6S

Decreased lighting, energy needs when windows are 

cleaned and equipment is painted light colors

Spil s, leaks noticed quickly

Decreased potential for accidents and spil s with clearly 

marked and obstacle-free thoroughfares

Reduced contamination of product, resulting in fewer 

product defects (which reduces energy and resource 

needs; avoids waste)

Reduced floor space needed for operations storage; 

potential decrease in energy needs

Less unneeded consumption of materials and chemicals 

when equipment, parts, and materials are organized, easy 

to find; less need for disposal of expired chemicals

Visual clues that can raise awareness of waste-handling/

management procedures, workplace hazards, and 

emergency response procedures

Cel ular manufacturing

Elimination of overproduction, thereby reducing wastes 

and the use of energy and raw materials

Fewer defects from processing and product changeovers, 

which reduces energy and resource needs and avoids waste

Noticing defects earlier, preventing wastes

Less use of materials and energy (per unit of production) 

with right-sized equipment

Less floor space needed; potential decrease in energy use 

and less need to construct new facilities

Easier to focus on equipment maintenance, pol ution 

prevention

Just-in-time/ kanban

Eliminates overproduction, thereby reducing wastes and 

the use of energy and raw materials

Less in-process and postprocess inventory needed; avoids 

potential waste from damaged, spoiled, or deteriorated 

products

Frequent inventory turns, which can eliminate need to 

degrease metal parts

 Continued
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taBle 10.3 ( Continued )

Environmental Benefits of Lean

Lean Method

Potential environmental Benefits

Less floor space needed; potential decrease in energy use 

and less need to construct new facilities

Can facilitate worker-led process improvements

Less excess inventory, which reduces energy use associated 

with transport and reorganization of unsold inventory

Total production 

Fewer defects, which reduces energy and resources needed 

maintenance (TPM)

and avoids waste

Increased longevity of equipment, which decreases need for 

replacement equipment and associated environmental 

impacts (energy, raw materials, etc.)

Decreased number and severity of spil s, leaks, and upset 

conditions; less solid and hazardous wastes

Six Sigma

Fewer defects, which reduces energy and resources needed 

and avoids wastes

Focusing attention on reducing the conditions that result in accidents, spil s, and malfunctions, thereby reducing solid and hazardous wastes

Improving product durability and reliability, which can 

increase product life span, reducing environmental impact 

of meeting customer needs

Preproduction planning 

Eliminating waste at product and process design stage, 

(3P)

similar to “design for environment” methods

Using nature (inherently waste free) as a design model

Right-sized equipment, which lowers material and energy 

requirements for production

Reducing the complexity of the production process (“design 

for manufacturability”), which can eliminate or streamline 

process steps; targeting environmental y sensitive 

processes elimination, since they are often time, resource, and capital intense

Less-complex product designs, which can use fewer parts 

and fewer types of material, increasing the ease of 

disassembly and recycling

Lean enterprise supplier 

Magnification of environmental benefits of Lean 

networks

production (reduced waste through fewer defects, less 

scrap, less energy usage, etc.) across the network

Environmental benefits are more broadly realized by 

introducing Lean to existing suppliers rather than finding 

new, already Lean suppliers

 Note:  Courtesy of the U.S. EPA. 
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a Case study in Waste (an illustration of Waste 

involved in the Production of Cola Cans in the uk)

First of all, note that a beverage can is more expensive than the beverage. 

Here’s what happens on its journey to deliver your beverage to you: 1. Bauxite is mined in Australia. 



2. Bauxite is trucked to chemical reduction mill; each ton of bauxite becomes half a ton of aluminum oxide. 



3. Aluminum  oxide  is  loaded  on  an  ore  carrier  and  shipped  to Scandinavia (where there is cheap hydroelectric power). 



4. A smelter in Scandinavia turns each ton of aluminum oxide into a quarter ton of aluminum ingots. 



5. Ingots are shipped to Germany, heated to 900°F and rol ed to ⅛ 

inch. 



6. Sheets of aluminum are shipped to another factory (in Germany or another country) and cold-rol ed to become 1/10 original thickness. 



7. This aluminum is sent to England where sheets are punched and rolled into cans. 



8. Cans are washed, dried, and painted with a base coat. 



9. Cans are painted with specific product branding and labeling. 

10. Cans are lacquered, flanged, sprayed inside with protective coating, and inspected. 

11. Cans are palletized, fork lifted, and warehoused until needed. 

12. When needed, they are shipped to a bottler, washed and cleaned, and finally filled with beverage (this involves the mixing of syrup, water, carbon dioxide, phosphorous, and caffeine). 

13. Filled cans are sealed with a pop-top and inserted into cardboard cartons, with matching color and proper promotional labeling. 

14. Cartons are palletized again and shipped to regional warehouses and then to supermarkets. 

15. A typical can is purchased within three days, consumed within minutes, and discarded in about one second. 

The  cartons  come  from  forest  pulp  that  may  have  originated  anywhere from Sweden or Siberia to the old-growth, virgin forests of British Columbia that are the home of grizzly bears, wolverines, otters, and eagles. Beet fields in France provide the sugar, which undergoes significant trucking, milling, refining, and shipping. The phosphorus comes 
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from the U.S. state of Idaho, where it is excavated from deep open-pit mines—a process that also unearths cadmium and radioactive thorium. 

Round-the-clock, the mining company in Idaho uses the same amount of electricity as a city of 100,000 people in order produce food-grade phosphorous. The caffeine is shipped from a chemical manufacturer to the syrup manufacturer in England. In England, consumers discard 84% of all cans, which means that the overall rate of aluminum waste, after counting production losses, is 88%. The United States still gets three-fifths of its aluminum from virgin ore, at twenty times the energy intensity of recycled aluminum, and throws away enough aluminum to replace its entire commercial aircraft fleet every three months. 

We realize that this is a manufacturing process—an  operation,  and not a project—but we think it illustrates where a PM may be able to have a say in the reduction of waste, if the PM can become a change agent in the creation of the manufacturing process or if the PM can set an example in their projects that can be emulated by operations planning people in the organization. 

5s7

Let’s look at one of these Lean methods, “5S.” This method actually focuses on a well-lit, well-labeled, well-cleaned workplace. We all sense that we’d work  more  efficiently  (and  have  less  waste)  if  our  activities  were  more effective because, for example, we can see what we’re doing, know where all of the components for the work are located, and don’t have to look for documents or other items that are buried under other documents or items. 

The 5S method, which is Japanese in origin, uses these 5 “S” words (starting with S in Japanese and in loosely translated English):

Seiri → Sort

Seiton → Straighten

Seiso → Shine

Seiketsu → Standardize

Shitsuke → Sustain

Let’s look at these in some detail (Figure 10.1):
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Sort

Straighten

(Seiri)

(Seiton)

 Figure out what you

 Create an orderly

 need.  Eliminate

 arrangement of

 the rest

Sustain

 needed items

(Shitsuke)

Standardize

Shine

(Seiketsu)

(Seiso)

 Make the process

 Keep a clean

 into a habit

 work place

Figure 10.1

The five Ss. 

Sort:  Clearly  distinguish  between  components  that  are  needed  in  a work area and components that are not, thereby eliminating sources of clutter and unwanted items. 

Straighten: Place items in the work area in a logical arrangement, and establish intuitive use guidelines; make the location visible and self-explanatory, so everyone knows what goes where. 

Shine: This refers literally to the cleanliness of floors, tools, machines, and equipment in the workplace, and incorporates cleanliness into regular work duties. 

Standardize: Defines the standard activities, procedures, schedules, and persons responsible for keeping the workplace clean and organized. 

As project managers, we’re familiar with our tools for this, such as a work breakdown schedule (WBS), a schedule, and a responsibility assignment matrix (RAM). 

Sustain: Make 5S an ingrained habit, spread the program to other functional and physical areas, and make it a company-wide routine. 

Again, 5S is one of the many Lean methods favored by organizations. 

Refer  to  Table  10.3  for  a  survey  of  the  many  others,  and  we  urge  you to understand how your organization uses these in the larger sense for operations. 
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The 4L Approach

Lean – Be aware of your operational

counterparts and their efforts to reduce waste

and make operations more efficient.  Apply

this to the project and its product. 

Learn – Collect project artifacts, lessons

4L learned, and share benefits from the

community of project managers with respect

to environmental/sustainability.  Grow

organizationally. 

Lasting

Linked – Connect with your organization’s

Environmental Management Plan and break

Linked

down organizational walls. 

Lasting – Think long-term, and of the lasting

Learn

effects of your actions as project manager, not

only for this and future projects, but also in

Lean

terms of the product of your project. 

Figure 10.2

The 4L approach. 

summary—the 4l approach

To wrap up this section as well as to integrate other portions of our book, we provide the 4L approach. The 4 Ls (lean, learn, linked, and lasting) describe how these aspects generally associated with operations can indeed be linked to the project and to the project managers and their team. 

See Figure 10.2—this is self-explanatory. 
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 At the Top of Their Game

Who are the companies that have planned and are achieving their goals of greenality?  How are they achieving those goals? What lessons in greenality can the project manager take away from the efforts of business—at the organizational and project level? We’ve always asserted that project management is a microcosm of business. Running a project is like running a business. There is a mission, goals, budgets, and other constraints that both “business leaders” managing a business and project managers running projects have to take into account. Projects can be small or can cost hundreds of millions of dollars and anywhere in between. Project managers have the responsibilities that corporate leaders of big business have; as a matter of fact, project managers of large-scale, costly projects have bigger budgets than many  countries. The parallels are both significant and obvious to us. As mentioned before, it has always been our assertion that project management is a microcosm of business; and to take it one step further, project management is a breeding ground for good corporate leadership because of the parallels of managing a business and running a project. 

When we look at companies that model the best of green behavior, we look at all of the aspects of the triple bottom line—people, profit, as well as the environment. We believe the companies that we are highlighting are examples of the best of the best, and have successfully  balanced profit with their commitment to their employees and customers, and the environment. 

We should point out that in our research, we came across dozens and dozens of excellent projects at scores of companies, but it’s beyond the scope of the book—and less productive for the reader—to simply survey their green projects. Again, focusing on the assertion that projects are a microcosm of business, by modeling projects after these green business leaders PMs will get the biggest “bang” for their green efforts. 
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Patagonia

One of the companies that immediately comes to mind when we think of green is Patagonia. Patagonia is a $316 million-a-year, privately owned company based in Ventura, California. We’ve worn their “plastic” fleeces for many years. But it’s certainly not all about recycling with Patagonia. 

Their mission statement says: “Build the best product, cause no unnecessary harm, use business to inspire and implement solutions to the environmental crisis.”  1   That mission statement tells only part of Patagonia’s story. 

Principle 4 of the Natural Step2 states that in response to the conditions that  undermine  the  capacity  of  people  to  meet  their  needs,  companies need to eliminate their contribution to those conditions. As an example, companies must eliminate unsafe working conditions.Through their social responsibility manager, presently Nicolle Bassett, Patagonia does just that. 

In an industry know for unsavory practices like subpar wages, extremely long workweeks, unsafe working conditions, and even child labor (does the word sweatshop come to mind?), Patagonia has seized the initiative and instituted its own set of rules. 

Fair Labor Association is a nonprofit organization dedicated to ending sweatshop conditions in factories worldwide. Their mission is to protect workers’ rights and improve working conditions. 

In the late 1990s, Patagonia instituted social auditing, where third-party auditors  under  the  direction  of  the  social  responsibility  manager  audit Patagonia’s foreign and domestic production facilities to assure compliance with the Fair Labor Association’s3 recommendations. Their code of conduct requires their contractors to comply with local law, but even if the local law allows, they will work with no factory that employs workers  under  15,  the  minimum  age  acceptable  to  the  International  Labor Organization. Patagonia even goes as far as to publish their list of factories so that they can be scrutinized by any agency, stakeholder, or customer who wants information. 

It is clear that environmentalism is in Patagonia’s DNA just as it should be in a project manager’s DNA. Using some of the methods that Patagonia uses  can  enhance  the  project  manager’s  ability  to  view  their  projects 
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through an environmental lens. According to their Web site, “Our definition of quality includes a mandate for building products and working with processes that cause the least harm to the environment. We evaluate raw materials, invest in innovative technologies, rigorously police our waste and use a portion of our sales to support groups working to make a real difference. We acknowledge that the wild world we love best is disappearing. That is why those of us who work here share a strong commitment to protecting undomesticated lands and waters. We believe in using business to inspire solutions to the environmental crisis.”4 Patagonia has an active recycling program for their worn-out clothing, either at Patagonia retailers or through a mail-order program. Patagonia is a cofounder of the Conservation Alliance, which is dedicated to encouraging other companies in the outdoor industry to give money to environmental organizations and to become more involved in environmental work. There are now 155 members of the Alliance. Twice yearly the Alliance donates 100% of its membership dues to grassroots environmental groups working to protect threatened wild lands and biodiversity. In 2009 it disbursed $900,000, and since its founding in 1989, the Alliance has contributed more than $8 million to conservation projects throughout North America. 

Patagonia also strives to make their buildings as green as possible. Their Reno Service Center was built in 1996 at a cost of $19 million. According to the company, while it costs more to build, the 30–35% energy savings accomplished with the new building will pay for the green innovations within three to five years. Some of the innovations are insulation and window  glass  made  of  recycled  material,  motion-sensing  lighting  systems, radiant heating systems, and a bio-filtration system that separates oil from water runoff from roofs and parking lots. The carpeting and countertops are made from 100% recycled material, and the building is old growth free. In 1998, Patagonia became the first California company to buy all of its electric power from newly constructed renewable energy sources and utilize solar panels in some of their stores to generate electricity. These green initiatives can enhance the project manager’s long-term thinking and avail themselves of the rising “green wave.” 

Also,  and  not  unimportant,  Patagonia  has  done  a  good  job  of  making their environmental lessons learned available. As we covered on our EarthPM  blog  (http:/ www.earthpm.com),  the  “Footprint  Chronicles” 

provide extensive video and text content about Patagonia’s supply chain and are not shy about pointing out the shortcomings of either their projects or products with respect to sustainability issues. 
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timBerland

Timberland, established in 1955 as the Abington Shoe Company, became the  Timberland  Company  in  1978,  headquartered  in  Stratham,  New Hampshire.  Its  revenues  in  2009  were  $1.4  billion.  The  Timberland Company  designs,  engineers,  markets,  distributes,  and  sells  premium-quality  footwear,  apparel,  and  accessories  for  men,  women,  and  children, and the products are sold worldwide through independent retailers, department stores, and sports stores as well as their own Timberland retail locations. Timberland committed to “Doing Well and Doing Good” by delivering world-class products, making a difference in the world community, and creating value for shareholders, employees, and consumers around the world. Their mission is “to equip people to make a difference in their world, and to make it better.” They have a four-pronged approach:

•  People

•  Values

•  Humanity

•  Humility

•  Integrity

•  Excellence

•  Purpose

•  Passion

Operating by these principles is a good way to have a cohesive and productive project team. 

In  November  2009,  Timberland  launched  a  global  campaign  called 

“Don’t Tell Us It Can’t Be Done,” in an effort to encourage the establishment of meaningful emissions standards from the UN Climate Change Conference.  Known  for  their  environmental  stewardship,  Timberland encouraged the citizens of the world to challenge their leaders to set standards for emissions. Unfortunately, that was far from accomplished. But Timberland continues to do what it can to reduce its own carbon footprint by improving lighting designs, using renewable energy resources, and building to LEED (Leadership in Energy and Environmental Design; see Chapter 14 for more detail on LEED) specifications. 

As a direct correlation between profits and the environment, Timberland relies on outdoor activity; therefore climate change will adversely affect 
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their business. So what specifically are they doing to understand their own carbon footprint? 

•  Timberland is partnering with factories to help them reduce emissions that come from the manufacturing of products. 

•  Timberland has designed a tool called the Green Index® that gives consumers information about the environmental footprint of footwear. This tool also allows designers to choose less-carbon-intensive materials. 

•  Timberland is working closely with transportation vendors to make changes in how and where product is shipped. 

•  And, while it’s not easy to quantify how this fits in to its footprint, even  indirectly,  Timberland  also  takes  seriously  the  opportunity to advocate for public policy changes that benefit the environment and  to  engage  consumers  through  online  conversations  at  http:/

www.earthkeeper.com. 

Timberland has achieved a 27% reduction in emissions (attributable to its owned and operated facilities and employee travel) since 2006 due to efficiency  improvements,  renewable-energy  development,  and  employee engagement. In this time, Timberland has built three renewable-energy systems  including  transitioning  one  of  its  largest  and  most  polluting facilities over to renewable energy, a comprehensive program for engaging employees in reducing individual emissions, and the first certified LEED 

retail store in the world. A key part of Timberland’s strategy is setting boundaries for its own carbon footprint by laying out a comprehensive reduction  plan,  which  will  include  verifying  greenhouse  gas  inventory through  a  third-party  vendor,  reducing  energy  demand  through  efficiency improvements, purchasing clean, renewable energy whenever possible, generating its own renewable energy on-site, and when necessary, purchasing renewable-energy credits and offsets to offset emissions and develop local renewable-energy projects. 

Probably one of the more interesting of the initiatives, the Green Index, deserves a closer look. Timberland’s Green Index score provides information to the consumer similar to that provided on food labels. Consumers, once they understand what they are looking at, will easily be able to distinguish which products are better suited for the environmentally conscious. 

The Green Index scoring is based on areas within their design and manufacturing. What it also does is allow the company to view their products 
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Green Index®

3*

Factors

Lower Impact

Higher Impact

Climate Impact

0-------2------------------------10 

Greenhouse Gas Emissions

Chemicals Used

0---------------------------------10 

Hazardous, PVCs, etc

Resource Consumption

0-------------------------8------10 

Reduced by recycled, organic, renewable 

*  2+0+8/3 = 3 (average)

Figure 11.1

Sample of Green Index card. 

through an environmental lens and determine what projects can be instituted to improve the score. Take the example from their Web site;5 their product would have a Green Index tag, similar to the one in Figure 11.1. 

Project managers could use something similar to what we call “greenality” in order to rate how their projects are using the green tools and techniques available to them. See Chapter 13 for greenality measurement and more tips, tools, and techniques for greening your projects. 

interFaCe

While  some  people  sweep  environmental  issues  under  the  carpet,  one flooring company has been highly regarded in its environmental efforts. 

That company is Interface. Ray Anderson, leader of Interface and a  Time magazine “Hero of the Environment,”6 works with a strict sense of what sustainability means. It’s all about “taking nothing from the earth that is not rapidly and naturally renewable, and doing no harm to the biosphere,” 

says Anderson in an article in  Inc.  magazine.7

Interface provides a great example of EarthPM’s8 and Green to Gold’s9 

assertions about doing the right thing being good not only for the planet but  also  for  the  company’s  bottom  line.  Although  originally  working on  sustainability  as  part  of  its  “policy”  only  to  comply  with  the  law, 
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Anderson began to ask questions about Interface’s overall impact—and when he heard it, he became alarmed. He challenged his engineers to initiate projects to reduce impact, reduce waste, and improve the bottom line. 

The company started with projects focused on waste reduction, considering the reuse of everything from carpet scraps to industrial effluent, which immediately led to savings—more than $60 million in the first three years. 

So the projects have yielded green as well as improvements in sustainability. According to the article, from a standing start in 1994 Interface is on track to be sustainable by 2020. And even though that article is from 2006, a more recent interview10 from November 2009 has Anderson not only saying that they are still on target for 2020, but reaffirming the connection of environmental green and income green: “Over fifteen years we’ve demonstrated that sustainability is a better way to a bigger and more legitimate profit.” He goes on to talk about four major points regarding his environmental efforts at Interface, which we paraphrase here:

1. Products are the best they’ve ever been. Sustainability is a wellspring of innovation. 

2. Our people are galvanized around our mission, owing to a sense of higher purpose and self-actualization that comes when you focus on something bigger than yourself. 

3. The goodwill of the marketplace is tremendous, winning business for Interface because customers align with a company that is trying to do the right thing by our environment. 

4. Interface serves as a good example of a company that “gets” sustainability. You can see it in their mission statement:

Vision

To be the first company that, by its deeds, shows the entire industrial world what sustainability is in all its dimensions: People, process, product, place and profits—by 2020—and in doing so we will become restorative through the power of influence. 

Interface is so well-admired in this area that they have established a consulting arm to help others understand the issues and start their journey toward sustainability, and has started a nonprofit community online. 

See http:/ missionzero.org/about. 
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google

When we think of Google, we think first of a search engine but shortly realize that it is more than that. But even thinking of it as “only” a search engine, the question comes to mind, how can  that be green? First of all, Google—founded in 1998 by Stanford PhD students Larry Page and Sergey Brin, and headquartered in Mountain View, California—is a business jug-gernaut with first-quarter revenues in 2010 at almost $7 billion. They have offices around the world developing a variety of applications including pat-ent searches, news, maps, trends, instant messaging, and YouTube, among others. So with all of this technology (some of which, such as providing directions and maps, clearly has a green impact of its own) what else are they doing to  be green? 

One of the applications that could be of immediate use to project managers is Google’s PowerMeter application. It is a free electrical monitoring application  that  can  utilize  information  from  a  “smart  meter”  or  consumer-owned electricity management device and provides visual information about electrical usage directly to the consumer’s personalized Google home page. Consumers will have access to this personal-use data to better be able to manage, monitor, and control their electrical usage. Using these data, project managers can help to lead projects to more effectively and efficiently use electricity, a limited resource. 

Another initiative (we’ll call it a project) Google has undertaken is “efficient computing”:

In the time it takes to do a Google search, your own personal computer will likely use more energy than we will use to answer your query. (We [at Google] care about that too, and in 2007 co-founded the Climate Savers Computing Initiative, a non-profit organization committed to making all computers more energy efficient.)11

Google is obviously computer intensive, like many of us have come to be, except on a much, much larger scale. However, we can use lessons learned from their efforts and apply them, with scalability, to our efforts. Google is using a five-step approach to their “initiative”: (1) making their servers more efficient, (2) making their data centers more efficient, (3) managing their water usage, (4) retiring their servers in a sustainable manner, and (5) working with other members of their community for an “efficient and clean energy future.” 
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Annual Savings Per Server

Electricity

500 kWh saved 

$30 saved 

Carbon Dioxide 

per server 

300 kg saved 

per year! 

:ater

1000 gal saved 

Figure 11.2

Annual savings per server (courtesy of Google). 

According to Google’s Web site, “Up to a third of total energy consumed by a typical server is wasted before reaching the computing components. 

The majority of these losses occur when converting electricity from one kind to another. The power supply, which converts the AC voltage coming from a standard outlet to a set of low DC voltages, is where most of the energy is lost.”12 Therefore, scrutiny of the efficiencies of their servers is paramount. The goal is to either increase the efficiency of their present servers or replace them with more-efficient ones (see Figure 11.2). For the project manager, if servers are part of the project, or even the process, efficiency may be a key part of saving scarce resources. 

“Reducing  the  environmental  footprint  of  our  data  centers  starts  with reducing their electricity consumption.”13 Power and cooling are the major factors in energy use of data centers. In a 2007 report, the U.S. EPA confirmed this sad state and estimated the average energy overhead of current data centers at 96%.14 Google’s data centers are now using the evaporation process, similar to nuclear power plant cooling towers, to provide additional cooling. 

By using cooling towers, Google’s goal is to reduce the time the chil ers have to run, thereby reducing the energy consumption of the chillers. Figure 11.3 

shows a simple representation of how a cooling tower works. 

The third step in their initiative is to look at water usage in their facilities. “On average, two gallons of water is consumed for every kilowatt-hour  of  electricity  produced  in  the  U.S.”15  When  you  think  about  how many data centers there are and how much energy they produce, that is a lot of water. To reduce water usage, Google is instituting water-recycling efforts. Their goal is to provide recycled water in 80% of their facilities by this year (2010). 
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Hot water from the data center is brought to the

top of the cooling  tower and released onto a

material inside the tower designed to improve the

evaporation performance. 

As the water flows down the tower, some of the

water evaporates.  The evaporation draws energy

out of the remaining water causing it  to cool down. 

Air is drawn through the tower by the fan on the top. 

The air enters relatively dry and exits at the top

carrying away the humidity from the evaporation. 

The cooled-down water is collected at the base of the

tower and returned to the data center. 

Figure 11.3

Representation of cooling tower (courtesy of Google). 

The fourth effort for Google is sustainability around their disposal of electronics (see Figure 11.4). Their goal is that 100% of their servers are either reused or recycled. As we have stated before, there is a huge problem in this country, and spilling over to other countries, with the disposal of electronic equipment. With Google’s efforts along with their fifth step in Electronic Waste Disposal

Google
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Landfill, incineration, or storage

Figure 11.4

Electronic waste disposal (courtesy of Google). 
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the process, there is hope that we all can be more conscious and conscientious with our electronic disposal. 

Google’s last effort, and one of the most important, is to partner with their  community  and  translate  their  efforts  into  a  broader  application, industry wide. They realize, as we do, that one company can make a difference, but the real reward will come when those efforts are applied in a broader sense. We believe that project managers, thinking of the greenality of their projects and processes, will be the leaders of that effort. 

oFFiCe dePot

Does Office Depot immediately come to mind when you think about green initiatives? It didn’t to us either. However, their motto is “Buy Green, Be Green, Sell Green.” So how do they intend to live up to their motto? 

Buying green

When Office Depot talks about buying green they are looking at three aspects: (1) sourcing greener office products, (2) buying paper from certified “responsibly managed forests,” and (3) buying greener office products for their own internal use. You see, there is a parallel to our assertions about projects. Here, the internally used office products are akin to the project itself being as green as possible. 

The  company  has  produced  a  Green  Buyer’s  Guide  (http://

www.officedepot.com/promo.do?file=/guides/buygreen/buygreen.jsp) 

that  covers  products  from  paper  with  recycled  content,  to  green  desk accessories made from recycled material, to products using nontoxic glues and inks, to nontoxic cleaning supplies, to HEPA air cleaners. The guide contains a plethora of information on how to green a project. We particularly like this quote from their Web site: “But while we know bold moves are sometimes necessary, we believe the long-term path to sustainability is through more companies, including our own, making small every day purchasing decisions with the environment as a consideration. As discussed in our Green Buyer’s Guide, we think an incremental approach to  green  purchasing  will  grow  markets  for  sustainable  products  more successfully than a purist one, where only greenest products are seen as 

‘good enough.’” 

 200  •  Green Project Management

Being green

Again,  Office  Depot  has  three  aspects  to  their  program:  (1)  reducing wastes  and  recycling,  (2)  reducing  energy  and  greenhouse  gases  from their  facilities  and  greening  their  building,  and  (3)  reducing  fuel  and greenhouse gases from their transportation. They also realize that while some efforts require initial investment, there is payoff at the back end, like reduced energy costs that, in the long run, can significantly increase their bottom line. 

As a major retailer, Office Depot generates an abundance of paper and corrugated cardboard. They have put significant effort into their recycling efforts and achieved the following:

•  Increased recycling of paper and cardboard by 21% from 19,000 tons to 23,000 tons

•  Implemented  basic  paper  recycling  at  all  stores  where  they  have back haul to cross-dock (the ability to unload incoming materials and  directly  load  them  on  outgoing  transport  without  storage  in between)

•  Rolled out an innovative fixture refurbishment and reuse program through which, they estimate, they reused over 1,800 tons of store fixtures; also started buying refurbished shopping carts for use in their stores

What accomplished these results? Is it the driving vision of leadership? 

Yes. But also, important to note, projects, and of course, project managers  who  were  able  to  draw  their  authority  from  that  enterprise  vision. 

Not counting their fixture reuse program, Office Depot has recycled over 26,000 tons of material and continues to find ways to increase that effort. 

There are two ways to improve the greenness of one’s facilities: reduce energy and GHGE from existing buildings, and build greener new buildings.  Office  Depot  has  done  both.  In  2007  they  joined  the  U.S.  Green Building Council (USGBC), the first office supply products company to do so, and also joined the LEED for Retail Prototype pilot, a program for retailers who plan to pursue certification across multiple locations, not just one. In 2008 they opened their first LEED Gold–certified retail operation in Austin, Texas, which was designed to use less energy and water in the daily operations and leave a much smaller environmental footprint. 
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Figure 11.5

Certified SmartWay®. 

According to Office Depot, more than half of their annual revenue in North  America,  their  primary  market,  is  generated  through  deliveries. 

Therefore a huge impact on their bottom line can be made by more-efficient vehicles. By the end of 2007, they had calculated their carbon emissions from deliveries, reduced their carbon emissions for two consecutive years (11.8% reduction in 2006 and 9.6% reduction in 2007), and had a substantial fleet of fuel-efficient Sprinter vans. Sprinter vans are designed and  powered  by  Mercedes-Benz  and  assembled  in  the  United  States by Freightliner. Office Depot is also an active partner in the U.S. EPA’s SmartWay  Transportation  Partnership,  and  based  on  their  leadership efforts  in  2007,  Office  Depot  was  awarded  a  SmartWay  Environmental Excellence Award (see Figure 11.5). 

selling green

Office  Depot  has  approached  selling  green  by  delivering  innovative green solutions to their contract customer, direct customer, and retail customers, and by selling greener paper. For those innovative solutions, they provide a Green Book catalog and their designated green Web site at http://www.officedepot.com/yourgreeneroffice. 

Corporate social responsibility

To round out their green efforts, one only has to look to their core values: inclusion, innovation, and customer focus. Office Depot is committed to recruiting a workforce that reflects the communities in which they do business and providing a work environment based on honesty and mutual respect. Further, they want to ensure that all people-related decisions are made objectively, based on merit, and they will utilize a base of diverse suppliers.  As  incentive,  their  managers  at  all  levels  are  accountable  for implementing those core values. 
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miCrosoFt®

What they do for us

It  goes  without  saying  that  Microsoft  through  its  founder  has  shown an ultimate commitment to corporate social responsibility. Using their significant resources, founder Bill Gates and his wife, Melinda, created a foundation to help all people lead healthy, productive lives. From the foundation’s Web site: “In developing countries, we focus on improving people’s health and giving them the chance to lift themselves out of hun-ger and extreme poverty. In the United States, we seek to ensure that all people—especially  those  with  the  fewest  resources—have  access  to  the opportunities they need to succeed in school and life.” 

Microsoft’s commitment to corporate citizenship is to be accountable to their millions of customers and stakeholders around the world. While working to meet the needs of their customers and stakeholders, Microsoft is committed to creating value for their partners, employees, and wider society, and to managing their business sustainably. 

In addition to corporate citizenship, business sustainability is a focus for their green project managers. According to Microsoft, they “are committed to software and technology innovation that helps people and organizations around the world improve the environment. Our goals are to reduce the impact of our operations and products and to drive responsible  environmental  leadership.”  So,  like  Google,  Microsoft  is  information technologically driven and also active in the global community, as indicated by their participation in the UN’s Climate Change Conference in  Copenhagen  (COP15).  Arguably,  different  people  received  different messages from COP15, but the issue here is not the outcome but rather the participation by Microsoft. They were clearly in support of the effort, addressing issues and providing technology experts. Microsoft envisions a scenario where technology can offer software tools to help increase energy efficiency, used to accelerate the research and development of clean-energy sources, and provides decision-making tools to better predict the impact of climate change. All noble efforts, but what concrete green measures are they undertaking? 

One of their efforts is to reduce energy consumption and carbon emissions. As mentioned previously, virtualization can save energy. Microsoft’s virtualization enables multiple operating systems to run on a single server 
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with the potential to reduce energy costs as much as 90%. Their Windows Vista and Windows 7 have built-in power management systems that can be  used  to  reduce  power  consumption.  In  Windows  7,  power  management is on by default. Microsoft Dynamics AX is a powerful comprehensive business management solution software package that now includes an  “Environmental  Sustainability  Dashboard”  to  help  customers  track their  carbon  footprint  (energy  usage  and  GHGE).  By  having  that  data, companies can better monitoring and controlling their capabilities. For more information on this, you can read “Microsoft Dynamics AX Helps Businesses Track Their ‘Green’ Performance—Today and Tomorrow”    at 

http:/ download.microsoft.com/download/1/f/c/1fc5528b-70cc-4b74-aff0-

582af019c9d2/EMA and Dashboard Article.docx. 

What they are doing for themselves (and us)

That’s what they can do for us. What are they doing to green themselves? 

One  of  their  major  initiatives  is  to  reduce  waste  on  their  campus  in Redmond, Washington. One of the innovations was to move to use compostable materials as much as possible. Doing that, according to Francois Ajenstat,  environmental  sustainability  manager,  “reduced  our  waste  on campus by 50%.” The prime ingredients for their compostable materials are corn and potatoes. Microsoft was the first corporate account in North America to receive the Green Restaurant Certification (http:/ www.dine-

green.com).  Additionally, they are recycling their kitchen grease for use as biodiesel for their on-campus vehicles. One of the unique ways Microsoft is reducing their carbon footprint is by using what they call “connector buses.” The connector buses pick up employees from their neighborhoods and deliver them to a transportation center where hybrid cars take them to their buildings, thus eliminating the need to use individual cars and also reducing the need to cover over large areas of green space for parking lots. 

And the buildings that the employees are delivered to are LEED Certified and use approximately “20% of the energy of traditional building,” says Rob Bernard, chief environmental strategist. 

As  mentioned  before,  data  centers  are  both  huge  power  drains  and areas for the largest improvement in energy savings through consolida-tion and virtualization. Just to give you some perspective on usage, Arne Josefsberg,  general  manager  of  infrastructure  services,  says  “half  a  billion unique customers access our data centers every month.” In Ireland, for example, Microsoft’s data center is using what Michael Manos, senior 
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director of data services, calls “air-side economization.” The data center utilizes Ireland’s unique cool climate by using outside air to cool their data center. 

We have provided information on a very few of the many companies who  are  looking  at  their  projects  through  an  environmental  lens  and more. The information is intended to give you examples of ways to help green your projects and organizations, and to be able to view your projects through the environmental lens that makes these companies so effective in their efforts. 

general eleCtriC

A discussion of companies that are at the top of their “green” game would not be complete without a discussion of GE and ecomagination. Who can forget the catchy ads and imbedded messages? But it is certainly more than just catchy ads; ecomagination is a program that is consistent with GE’s mission “to earn the best possible returns for our shareowners by solving big problems like improving energy efficiency and reducing environmental impact.”16 With its roots in the Edison General Electric Company, founded in 1890 by Thomas Edison, GE is today a company with revenues for the first quarter of 2010 of $36.8 billion, with a worldwide workforce of more than 300,000 employees. 

So how are they “greening” themselves? As we’ve said before, greening is about sustainability, and sustainability includes the triple bottom line—

people, profits, and planet. Solar energy plays a large role in the reduction  of  GE’s  energy  costs  (profits)  and  reducing  their  carbon  footprint (planet). According to their Web site (http:/ www.ge.com/innovation/ghg/

index.html),  GE has invested more than $2 billion to date in an effort to reduce greenhouse gas emissions (GHGE). Their solar project, beginning at their world headquarters in Fairfield, Connecticut, is slated to advance to 30 worldwide locations. At the headquarters, GE installed 168 kilowatts of solar generating capability. Since they are deploying their own technology, it is also an example of a company “walking the walk.” 

In addition to the solar initiative, GE has more than 84 projects scheduled to change out their old lighting with new, more energy-efficient T5 

and T8 bulbs (LED tube lights). These projects will reduce energy costs (profits), reduce their carbon footprint (planet), and where they have been 

 At the Top of Their Game  •  205

installed so far, provide better lighting for employees (people). The third major project that GE has undertaken for the last 15 years has been their support of a “Pollution Prevention/Energy Efficiency Team” that includes six  engineers  and  chemists  focused  on  cost-effective  reduction  of  GE’s 

“environmental releases and greenhouse gases.” 

So what is GE doing for us? 

Good citizenship is our way of life. A natural part of what we do at GE. 

Bob corcoran

 Vice President—Corporate Citizenship

They are being good corporate citizens with green projects like:

•  They are helping in health care in Cambodia by donating critical medical equipment. 

•  In 2008, GE and the GE Foundation donated $1.2 mil ion to address the crisis in Darfur and more than $5 mil ion in assistance to the region. 

Africa is a continent where we can help people with some of our most innovative products. 

Brackett Dennison III

 Senior Vice President and General Counsel

An  important  part  of  the  commitment  was  $500,000  in  health  care equipment to support International Medical Corps’s efforts in Darfur, the Central African Republic (CAR), and Chad. Learn firsthand the difference these donations are having on a population in the middle of a humanitar-

ian  crisis  by  going  to  http:/ gereports.com/ges-medical-equipment-hits-

the-ground-in-africa. 

GE  certainly  is  a  diverse  company.  One  of  their  products,  Centricity Electronic  Medical  Records  (EMR),  is  helping  hospitals  and  physicians provide better health care by being able to quickly and accurately access patients’ medical records (people). For the planet, GE produces emission-monitoring equipment and emission control technology. It is also one of the largest suppliers of wind turbines in the world. According to a December 2009 press release, “GE Receives $1.4 Billion Contract to Supply Turbines for Largest Wind Farm Ever Built in the US—Caithness Energy’s Oregon Wind Farm to Use GE’s Advanced 2.5xl Machines.”17   The project, to be 
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taBle 11.1

Ecomagination Goals

2008

2010

2012

Reduce GHG intensity 30% 

Double R&D to $1.5 

Reduce water usage 20% 

(goal achieved)

billion

(absolute)

Strive to grow revenues 

Reduce GHG 1% (absolute)

$25 billion

 Note:  Courtesy of General Electric. 

constructed in Shepherds Flats, Oregon, approximately 140 miles east of Portland, Oregon, is scheduled to begin in the second half of 2010 and be completed two years later. The project is definitely “green by intent.” 

There is no doubt that GE has a green focus. It has not always been that way, but there are few companies that have been around as long as GE that can say they have always had a green focus. 

ecomagination

Ecomagination is a business strategy designed to drive innovation and the growth of profitable environmental solutions while engaging stakeholders. 

We invest in innovation through both our own R&D efforts and outside venture  capital  investments.  The  resulting  products  enable  GE  and  our customers to reduce emissions while generating revenue from their sale. 

Combining profits and energy savings, we continue to invest in environmental solutions, perpetuating the cycle.18

See Table 11.1 for a list of the ecomagination goals. 

steWard advanCed materials—home 

oF “the toxin terminator” 

Green is not just about making or saving energy; it’s also about toxicity—

reducing it, preventing it, and even  removing it. And here’s a story about a powerful powder that can help remove toxicity. Imagine a powder that has been engineered for extreme absorption. This powder—not imagined but real,  produced by Steward Advanced Materials, and winner of the Grand Award  in  Green  Technology  from   Popular  Science  magazine—can  get mercury-contaminated water 100 times as clean as any other method at 
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about half the cost. A  single teaspoon of this powder has the  same surface area as a football field. Yes, that’s extreme absorbency. The silica-based powder is further engineered with sulfur atoms so that when a mercury-tainted liquid is encountered by the powder (or the other way around), the mercury bonds with the sulfur to form a stable powder that is safe for landfills. Normally, mercury has to go through an expensive separate step to be neutralized. 

This  product,  called  SAMMS,  has  successfully  cleaned  wastewater  at coal plants, an offshore oil rig, and a chemical manufacturer. The product holds promise for other materials, including the possibility of cleaning up radioactive wastes by swapping out the sulfur with other atoms to do that type of work. 

We’d like to end this chapter with a story about SunChips snacks from their Web site (http:/ sunchips.com/). While they are a part of a large con-glomerate, Frito-Lay PepsiCo, they do live up to their name. 

sun ChiPs

SunChips snacks  are  now  being  made  with  the  help  of  solar  energy  at their manufacturing facility in Modesto, California, one of eight locations where SunChips snacks are made. To capture this solar energy, a solar collector field was built by American Energy Assets for Frito-Lay covering four acres of land and accommodating 57,969 square feet of net collector aperture area. Prior to construction, the installation design was reviewed and confirmed to be sound by the National Renewable Energy Laboratory. 

The solar collector system is up and running with a total generating capacity of 14,700MM BTU/yr. 

solar Collector technology

This ecofriendly process is explained further on the SunChips Web site: A  solar  collector  field  is  comprised  of  a  huge  array  of  concave  mirrors. 

These mirrors track the position of the sun throughout the day, focusing the sun’s energy on a black tube that runs along the focus of the array. This black tube is surrounded by a second glass tube that protects it from the air, allowing it to absorb solar energy more effectively. As super heated water 
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passes through the black tube, the solar energy heats it up even more to an incredible 450°F. This water then runs through a boiler system that uses its heat to generate steam, which helps to cook the wheat and heat the cooking oil used in our SunChips manufacturing process. Cooled water then flows back through the tube to the solar concentrator field to repeat the process. 

The amount of thermal energy produced by our solar field is significant relative to the amount of energy needed to make SunChips snacks. Thermal energy is one form of energy needed to run a SunChips manufacturing line demanding 2.4MM BTU/hr. The annual thermal energy demand is approximately 14,600MM BTU. This is the approximate annual thermal energy output of the solar collector field at Modesto.19

summary

From air carriers who provide a means for passengers to negate their carbon use on each trip (and back that up with their own corporate greenality), to large organizations that make the environment a priority, to snack manufacturers who power their entire factories on solar panels, to companies that focus on toxic cleanups, these organizations are all at the top of their game. 
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