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The foundations of human life are under increasing threat from ecological as well as social stresses and failures, and the gap between where we are and where we want to be is getting larger.  Cities are man’s largest creations, so it is not surprising to find that they make the greatest contribution to worsening ecological conditions.  City sustainability programs are working to slow this trend, but the results are mixed and most of these programs may never achieve a sustainable state.  The sustainability paradox contributes to these mixed results.  This research seeks to identify those factors critical to the success of city sustainability programs in order to enable improvements in their effectiveness.

This report covers the first phase of a comprehensive research project. This phase is designed to test the viability of a research approach customized to evaluate this relatively unexamined field.  Using this customized research approach we evaluated air quality, recycling, and water use programs in Albuquerque, Austin, and Santa Monica.  The next phase of our research will test the validity of possible success factors across more cities and more sustainability programs. 

The research suggests that the cities studied constrain their ability to ever become sustainable by setting unsustainable goals, managing for outcomes rather than system health, not supplementing lagging with leading indicators, failing to manage across artificial political boundaries, and not taking advantage of collaborative opportunities to enhance their effectiveness.  If the second phase of this research finds that these constraints are broadly practiced, then we may conclude that city sustainability programs cannot continue pursuing more of the same approaches if they want to become sustainable.  Instead, they will need to do something different.  Real sustainability may require a new way of thinking.  Transformational approaches suggested by this preliminary research include managing for system health rather than for outcomes, setting sustainable goals that can catalyze innovation, intentionally undertaking programs that enable people to act their way into transformed ways of thinking, and adopting an enabling management strategy to leverage the effectiveness of collaborations with grass root organizations.  From a transformed way of thinking, the sustainability paradox dissolves, and true sustainability becomes a realistic possibility.
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Introduction

The foundation of human life is under increasing threat.  Stresses and failures are appearing in the environmental systems that support both our basic biological functioning and the health of our social and economic systems.  These stresses threaten not only the quality of human life but also all other life on earth.  Paul Hawken warned, “If you look at the science that describes what is happening on earth today and aren’t pessimistic, you don’t have the correct data.”
, 

Such problems are not new.  Joseph Tainter
 and Jared Diamond
 document examples throughout history of complex civilizations that faced various combinations of ecological, social, and economic breakdowns.  These civilizations either made significant changes in their culture, values, and ways of life, or they collapsed.  
We have known about, analyzed, and tried to mitigate environmental problems for many decades, with only limited success.  By 1993, 1,670 scientists from around the world, including 104 Nobel laureates (a majority of the living laureates), warned:
“Human beings and the natural world are on a collision course.  Human activities inflict harsh and often irreversible damage on the environment and on critical resources.  If not checked, many of our current practices put at serious risk the future that we wish for human society and the plant and animal kingdoms, and may so alter the living world that it will be unable to sustain life in the manner that we know it.  Fundamental changes are urgent if we are to avoid the collision our present course will bring about.”

Of course, the U.S. has made significant progress in confronting environmental degradation.  Over the past several decades numerous initiatives have made contributions to reducing environmental stresses and damage, including the Clean Water Act, Clean Air Act, Endangered Species Act, Montreal Protocol, hazardous waste management regulations, and the increasing number of communities trying to operate more sustainably.  At the same time, there is a growing concern that environmental problems are getting worse, and that the gap between where we are and where we want to be is widening in spite of all our progress.  
In a prescient article titled “Losing the World, One Environmental Victory at a Time,” Richard Register quotes a speech by Denis Hayes, one of the organizers of the original Earth Day, about his experiences after decades of environmental activism.  In 1990, Denis Hayes said: 

“We’ve won a few victories.  The issues…were air pollution, water pollution, the Los Angeles basin, the Great Lakes dying…. Most of those things have improved somewhat.  But it has been twenty years of fighting heroic battles, expending huge amounts of energy.  Today, if you really take a look at the big, profound, global trends – global warming, rainforest destruction, ocean pollution, vanishing species, human population explosion – you go on with the litany and it is very hard to find one of them in which we are not in far worse shape today than we were twenty years ago.”

Cities are man’s largest creations, so it is not surprising to find that they make a substantial contribution to worsening ecological conditions.  Christopher Flavin reports that cities are now the direct and indirect source of most of the world’s resource destruction and pollution.
  Because of their scale, cities are the key to our sustainability, whether we fail or succeed.  Unfortunately, Tainter’s study of collapsed civilizations found, “people will rarely acknowledge that an accustomed way of life is unsustainable except in the face of prolonged, devastating failure.”
 
The trends in our cities’ environmental impacts could get worse. The American Institute of Architects Research Corporation estimates that in 30 years, 75% of the built environment in the U.S. will consist of buildings constructed or renovated since 2005.
  This volume of new building could also represent an opportunity to change current destructive trends, but only if we change the way we design, build, and operate our communities.
Making cities more sustainable is critical for the recovery of both ecological and social systems.  An increasing number of municipal and other government organizations are implementing programs to reduce city impacts on the environment.  In spite of the growth of these city sustainability programs, Bob Doppelt’s analysis of their effectiveness is sobering.  “None of these organizations or programs can be considered truly sustainable today.... Many are just beginning to comprehend what the paradigm shift at the core of sustainability means for their organizations.  Most still suffer from major inconsistencies.”

Unfortunately, there has been little research on how much these sustainability programs have improved the sustainability of a city, or on why city sustainability programs succeed or fail.  Mazmanian and Kraft observe, “It is remarkable that after thirty years of modern environmental policy we have so little systematic evaluation of the dozens of policies and hundreds of programs being overseen by the EPA and the fifty states.... or of those aspiring to sustainable communities.”
  My review of articles on the evaluation of program effectiveness in the American Journal of Evaluation and in Evaluation and Program Planning revealed no articles about evaluating the effectiveness of sustainable community programs.  Most of the “why” questions that have been asked take a case study approach, focusing on why a particular city or program is successful.
  A few reports exist on change management techniques used in city sustainability programs.
  Yet there has been virtually no effort to differentiate between success factors which are specific to the unique characteristics of a particular city, and those factors which are common to most successful sustainable communities.  
To contribute to filling this gap, this research asks the question:  What are the factors that are critical to the success of sustainable city programs across a representative sample of sustainability programs and cities?  This report covers the first phase of this research. 
Clarifying Sustainability

Webster’s New Collegiate Dictionary defines sustainable as “capable of being sustained,” i.e., “maintained, or caused to continue, in existence or a certain state, or in force or intensity.”
  In practice, the term sustainability has so many definitions that some say the concept has become meaningless.
  Others claim that the term’s ambiguity serves a useful purpose.  For them, the potential for the term sustainability “to engage peoples’ hopes, imagination, and sense of responsibility may depend more on strategic uses of ambiguity than on conceptual precision and clarity.”
  While this ambiguity may have strategic value, it creates difficulties for rigorous research.  And this ambiguity can stand in the way of developing effective city sustainability programs.  Untangling the conceptual jungle around sustainability reveals three primary issues:
1.  Distinguishing “what” from “how”.  One source of confusion in the discussion about sustainability arises from the failure to distinguish between “what” resources or valued conditions should be sustained and “how” to sustain them.  Common usage attributes a positive value to the term sustainability because most people define sustainability in terms of the “what” they desire to sustain.  This requires a value judgment, identifying something we desire or aspire to and want to sustain.  For example, the appropriate balance between individual and community, between environmental and economic viability, between economic growth and social justice, or between quantity and quality are all value judgments on which the community must make decisions.  
This is not to claim that the value portion of sustainability is completely relative.  Some things simply are not sustainable because of structural or biological limits.  Value judgments about what to sustain also change over time.
  What is to be sustained “is not an ecological condition so much as it is the interplay between a continuously evolving state of nature and a constantly changing state of mind.”
  Over the history of land use in the U.S., for example, our values have transitioned from the agricultural use of land as the ideal and as the foundation of Jeffersonian democracy, to today’s concept of wilderness as the ideal for many urbanites and non-governmental organizations (NGOs).

Another way of describing the confounding of sustainability’s “what” and “how” is to note that sustainability is not a thing.  As Newton and Freyfogle point out, “the term (sustainability) is an adjective dressed up as a noun…. (In spite of the way in which it is often used) sustainability is not a freestanding goal so much as an attribute of the means used to achieve a goal.”
  Sustainability is not something in itself (noun), or a “what” that is to be sustained.  Instead it is a characteristic (adjective) of a system whose functionality and interactions are structured in a way that is “capable of being sustained.”    Many city sustainability programs suffer from this confusion, at least in their written materials and on their web sites.  

One of the reasons why there are so many differing definitions of sustainability is that most definitions focus on “what” is to be sustained.  It is not surprising that sustainability is defined in so many different ways since the “what” that is to be sustained is a value choice, and every city or organization is likely to value somewhat different future conditions.  Seattle’s and Santa Monica’s sustainable visions provide good examples of these differing values.
 
Implicit in these “what” oriented definitions of sustainability is also the acknowledgement that the city is not currently sustainable and must change into something that is more valued and that can be sustained.  

For the purposes of this research, I took each city’s definition of the “what” conditions they want to get to and sustain as a given, and focused on the effectiveness of “how” they worked to change their current conditions into a state that is more sustainable.  In this way, our findings should be applicable across cities independent of the valued conditions each city chooses to create and sustain.
2.  Sustaining something that evolves.  The second important issue about “what” is to be sustained is to understand what is meant when we say we want to sustain a particular ecological or social system.  Do we intend to sustain its form or its function?  All natural and social systems evolve over time.  Ecological research shows that trying to operate a natural system to maintain specific conditions (e.g., maximum or optimum yields) reduces system variability and often means the death of the system.  Not allowing a system to change its condition to respond and adapt to disturbances makes the system ultimately unsustainable.
  Responsiveness is an important quality of ecological, social, and economic systems.

What can be sustained is the capability of the system to respond to stresses and adapt, or its capacity to produce system outputs (e.g., clean water, clean air, species diversity, usable resources).  An appropriate focus for sustainability is on the health or functionality of a system, not its physical condition or characteristics in some idealized state.
  As a system adapts and evolves, its functionality can be sustained for a long time.  
3.  Choosing incremental or transformational strategies.  The most fundamental debate around how current conditions can be changed to become sustainable involves whether such a change can be accomplished through incremental steps, or whether it requires a major transformation in our thinking and actions.  These two primary alternatives are based on following logic.  The first position argues that sustainability is a normative concept, like love and peace.  According to this position, we know when we are moving in the right direction, but there is no specific point where conditions shift from “not love” to love, from “not peace” to peace, or from “not sustainable” to sustainable.  
Until we can clarify exactly what we need to do to become completely sustainable, the argument continues, anything we can do to move in the direction of greater sustainability buys us time, putting off until later any natural system tipping points and their unwelcome consequences.  The more we recycle, for example, or conserve water or energy, and the more water or energy we conserve, the more sustainable we will be.  Most city sustainability programs espouse or operate from this position.

The other position on how to become sustainable says that nothing less than a fundamental transformation in our ways of thinking and living is sufficient to achieve a sustainable future.  This position is based on 1) the evidence that natural systems may soon reach tipping points and collapse leaving insufficient time for slow, incremental changes to produce a sustainable state; and 2) the fact that the gap between where we are and where we want to be as a society seems to be getting larger in spite of all the benefits of all our incremental efforts to improve our sustainability.  City sustainability programs based on incrementalism claim success based on such measures as annual reductions in gallons of water used per person per day or improvements in solid waste recycling rates.  Supporters of the need for a fundamental transformation, on the other hand, point out this progress is meaningless if population and total consumption grows faster than conservation gains, and total water consumed or trash landfilled increases every year.  Incremental reductions in environmental or social problems do not make good things happen, they only make things less bad.
 
From this point of view, as long as the foundations of our social and economic systems are based on economic growth and consumption, and the related growth in population, there is no way to reach sustainability in a world of limited resources and absorptive capacity.

Jevon’s Paradox supports the argument for the necessity of transformational change.  Jevon’s Paradox states that increasing efficiency or conservation, without changing minds, can lead to increased, rather than decreased use of a resource.
  Examples include energy conservation which lowers demand, making energy marginally cheaper, which stimulates greater energy use; or engineering greater automobile efficiencies that reduce driving costs per mile, which lead to more drivers with bigger cars driving faster and actually increasing gasoline consumption.  
Jevon’s Paradox is at least partly responsible for the fact that environmental resource use is up in spite of all our conservation successes.  In other words, this argument continues, incremental progress towards sustainability is unlikely to ever achieve sustainability without a fundamental transformation in attitudes towards consumption and ecological responsibility.  Severe resource constraints resulting from passing an ecological tipping point are a painful way of creating the motivation to transform one’s thinking to something fundamentally different than growth and consumption.  Some of those who hold this position argue that a focus on incremental change to buy time is not only inadequate to reach sustainability, but it is also harmful in that it wastes scarce time and resources on activities that will never produce sustainable conditions.

The incremental-change-for-sustainability argument is attractive because it offers something that everyone can begin doing now, and it seems logical that moving in the direction of sustainability would be a good thing.  This makes it easier, for example, to get the various stakeholders in a community to buy into city sustainability programs.  The paradigm-shift-for-sustainability argument claims that doing something incremental for sustainability that makes everyone feel good about themselves but will not produce the results desired is as sterile as sucking on a pacifier.  It satisfies people that they are doing something while allowing them both to avoid the hard work of creating change that matters, and to ignore the risks of looming ecological tipping points like climate change, species loss, water scarcity, and peak oil.

Another argument supporting the need for transformation is the scale of the shift required for us to become sustainable.  One estimate of the scale of the challenge comes from “various authorities (who) share the view of the Business Council on Sustainable Development that ‘industrial world reductions in material throughput, energy use, and environmental degradation of over 90% will be required by 2040 to meet the needs of a growing world population fairly within the planet’s ecological means’.”
  Rees estimates that, on average, cities are currently self sufficient for only about 1% of their resource needs.
  Santa Monica, for example, internally sources approximately 0.3% of its resource and waste disposal needs.
  In this context, the scale of the change to become sustainable requires more than incremental changes, fighting against the effects of Jevon’s Paradox, and being constrained by the artificial political boundaries of the city.
When environmental and social problems are increasing in spite of decades of incremental efforts to become more sustainable, either there is a very long lag time between launching sustainability efforts and evidence of their results (more than 40-60 years), or we need to do something different.  Our sustainability programs, however, are calling for more of the same.  City sustainability programs want increased budgets, more manpower, and additional regulations to expand and institutionalize their programs.  McDonough and Braungart describe this thinking as: “If brute force doesn’t work, you’re not using enough of it.”
  As Daniel Quinn argues, if more effort, and more money, and more of everything else does not solve the problem year after year after year after year after year, the answer is not to invest still more money and effort in the same approach to the problem once again next year.
  Forty years from now, will our sustainability programs resemble the war on drugs or poverty – still using the same basic approach while the problems have only grown larger?  Instead of doing more of the same, the paradigm-change-for-sustainability proponents argue, we need to do something different, such as transforming our thinking about the problem.
The challenge is how to put the recognition of the need to transform our thinking into practice.  How do we change our current thinking when all we have to work with is our current thinking?  As Einstein famously noted, we can not solve our problems from the way of thinking that created them.  This is the sustainability paradox.  Summarizing our comments to this point reveals this paradox.  Life as we know it is threatened by environmental, social, and economic stresses and failures.  We have recognized these threats and have been working to reduce them for decades, but the gap between where we are and where we want to be is growing in spite of all our efforts.  Cities are the key to our sustainability, and an increasing number are working to become more sustainable.  This task is substantial since cities are only minimally self sufficient today.  The scale of the transformation required to make cities sustainable demands we do fundamentally different things, rather than just continue doing more of the same.  This shift requires a transformation in our thinking about sustainability, because we cannot solve our problems from the same way of thinking that created them.  But how do we establish a leverage point to create this transformation beyond the thinking that gives us incremental strategies?  Fortunately, our research reveals some possibilities.
For our purposes Webster’s definition of sustainability is a sufficient default definition for our research because it is value neutral, i.e., it focuses on how to sustain something rather than what is to be sustained.  For our research, it is more important to clarify some of the confusion about sustainability, than it is to chose and defend a particular definition of sustainability.
Research Approach

The complexity of the issues and the lack of previous research led us to divide our research into two phases:  a proof-of-concept phase focused on just a few cities and a few of their sustainability programs, and a second phase that expands the number of cities and programs to test our preliminary findings.  This report covers the first phase of this research.  The complexity of the issues also required a customized research approach, with key decisions in each of the following areas:
 1.    Defining program success.  We defined city sustainability program success as progress in achieving city sustainability goals, i.e., as progress in moving ecological indicators in the direction of greater sustainability in an amount significantly different from no change.  We chose ecological indicators that would be generally accepted by scientists, advocacy groups, program managers, and citizens as contributing to city sustainability.  The decision to focus on ecological indicators was based on: the importance of ecological health as a sine qua non for sustainability; the likelihood that these measures would be quantitative, allowing easier definitions of success; and the assumption that program management principles that worked for ecological systems would also be effective in managing social and economic systems.
2.    Determining the unit of analysis.  Analysts evaluate most sustainability programs at the city level, and companies rank cities based on their level of sustainability.
  This approach ignores the distortions introduced by not being able to adequately weight the components of a city plan,
 and loses important distinctions between city sustainability programs (e.g., water conservation or air quality) that are successful and others that are not.
  We focused on determining the success of city sustainability programs as the unit of analysis because analysis at this level avoids these aggregation problems.  For the proof-of-concept phase we focused on air quality, recycling, and water conservation.
3.    Choosing appropriate research methods.  Because of the lack of research in this area, we did not test hypotheses about the critical success factors for sustainability programs.  Such an approach runs the risk that the hypotheses chosen will miss significant factors contributing to success in unexpected ways.  Instead, we searched inductively for factors significantly correlated with successful programs that were not present in unsuccessful programs.  We defined program success quantitatively, and searched for critical success factors through qualitative interviews of program managers.
4.    Developing appropriate sampling strategies.  For this proof-of-concept phase of our research we selected three cities (Albuquerque, Austin, and Santa Monica), and evaluated three programs in each city (air quality, water conservation, and recycling).  We conducted 21 interviews on these programs (Table 3.1).  We selected the cities, programs, and people interviewed to obtain the greatest variety of information.  This sample was large enough to test the research approach but not large enough to support broad generalizations about the critical success factors for city sustainability programs.  A broader sampling is scheduled for the second phase of our research.
5.    Selecting suitable data analysis approaches.  We used regression analysis on the quantitative data of program performance, and statistical analysis to determine whether each program performed significantly better than no change.  On the interview transcripts, we used open, axial, selective, and process coding techniques based on grounded theory to identify potential critical success factors.  Diagram 3.1 provides an overview of the elements of this research.
Table 3.1:  Summary of interviews conducted

[image: image2.emf]City Program Respondent Title Type

Albuquerque Air Quality John Soladay Sustainability Coordinator ID

Air Quality Chris Albrecht Manager, Air Quality Protection ID

Waste Recycling John Soladay Sustainability Coordinator ID

Waste Recycling Leonard Garcia Director, Solid Waste Management Dept ID

Water Conservation Katherine Yuhas Water Conservation Officer ID

Austin General Austan Librach Senior Sustainability Officer, Austin Energy F

General Fred Blood Sustainability Officer F, ID

Air Quality Deanna Altenhoff Executive Director, Clean Air Force ID

Air Quality Fred Blood Sustainability Officer ID

Waste Recycling Vidal Maldonado Waste Diversion Services Manager ID

Water Quality Mateo Scoggins Environmental Scientist ID

Water Conservation Dan Strub Director, Austin Water Conservation Program ID

Water Conservation Jennifer Walker Water Resource Specialist, Sierra Club ID

Santa Monica General Dean Kubani Environmental Programs Manager F, ID

General Shannon Parry Sustainable City Coordinator F 

Air Quality Luis Morris Transportation Management Coordinator ID

Air Quality Rick Sikes Fleet Management Superintendent ID

Waste Recycling Wes Thompson Solid Waste Supervisor ID

Water Conservation Kimberly O'Cain Water Resources Specialist ID

Water Conservation Shannon Parry Sustainable City Coordinator ID

Scottsdale Green Building Anthony Floyd Green Building Program Manager F

Type:  F = Focusing interview, ID = In Depth interview


Diagram 3.1:  Overview of this research strategy
Transforming City Sustainability Programs

The results from our proof-of-concept phase fall into three categories:

1. What we learned about the effectiveness of city sustainability programs,

2. Observations on potential critical success factors that require more rigorous validating research, and

3. Other observations and speculations about city sustainability programs.
 1.  City Sustainability Program Effectiveness
Our approach to defining success provided a strong quantitative foundation for identifying critical success factors, but it also required some refinement.  Four systemic analytical issues occurred frequently across the nine programs evaluated.  
a. Trend lines vs. the bigger picture:  Sometimes program trend lines told one story while the bigger picture told another.  For example, Albuquerque’s recycling data showed a rapidly declining recycling rate, but total solid waste produced also declined, even in the face of population growth.  While declining recycling implies program failure, another interpretation is that the city is making progress toward sustainability based on the fundamental reason for recycling, i.e., to reduce the total tons of solid waste sent to the landfill (Chart 4.1).
Chart 4.1:  Albuquerque Solid Waste Production and Recycling
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While we must qualify any interpretation in this case because of the limited data available, our interviews with John Soladay, the city’s Sustainability Coordinator based in the Mayor’s office, and Leonard Garcia, Director of the city’s Solid Waste Management Department, acknowledged the historical trends and reported that their recycling programs had not made much progress until recently when Leonard Garcia joined the department.  Based on the historical trend, I chose to call Albuquerque’s solid waste recycling program unsuccessful for recent years because the city was focused on managing recycling, which did not improve, and very little on managing total waste production.  This evaluation is likely to change as new recycling initiatives establish a track record of more positive performance.
Austin water use per capita provides another example of this issue.  Long term per capita water consumption trends are positive, but total water use is increasing.  As a result we called this program unsuccessful because population growth increased water consumption faster than could be offset by the savings from per capita conservation (Table 4.2).

Chart 4.2:  Austin Water Consumption 1980-2006 (gallons per capita per day)

b. Impact of exogenous factors:  We found the interpretation of city program performance must often be modified because of the impacts of exogenous factors not described in the published data.  In Austin, for example, 40% of its water is used for outside watering, so the total water used in any given year is highly volatile because of the impact of varying annual precipitation (Table 4.2).  Air quality is another measure significantly impacted by external factors.  On a bad day in Austin, for example, approximately 70% of Austin’s ozone blows in from Houston,
 and Albuquerque’s particulate matter readings have been affected by large forest fires in Arizona.
 Both cities have few non-attainment days per year (i.e., days on which they do not meet EPA air quality standards), so a relatively small number of non-attainment days due to exogenous factors can make the difference between the appearance of success and failure in their air quality programs.  
c. Choice of the start date for analysis:  When program performance changes over time, the choice of what data to include in the analysis can make a big difference in the resulting picture of program results.  Austin’s recycling program, for example, achieved great results in its early years, but has shown relatively no improvement since 1997 (Chart 4.3).  The fact that the city’s sorting center has reached its capacity is an exogenous factor influencing these recent results.  The city is now seeking approval for a larger facility.
  At the same time the city’s total solid waste production has increased.  The short term flat recycling rate and the increase in total waste landfilled led us to call this program unsuccessful.  Austin’s data on water use per capita shows a similar change in the trend line, and we also called this program unsuccessful because of its relatively little change over the last 12 years, and because total water use is increasing as mentioned earlier (Chart 4.2).
Chart 4.3:  Austin Recycling Rate
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d. Data definitions and quality:  Another problem in interpreting Albuquerque recycling data is that they are probably inaccurate.  Soladay and Garcia reported that when Garcia took over the department in early 2006 they found that materials for recycling were being weighed in at the recycling center then buried in the landfill instead of being recycled and sold.  Their best estimate is that the city’s 2003 actual recycling rate was closer to 9,000 tons than the 25,000 tons per year reported.   It is not yet clear how the pending revisions will change the trend line from 2001 to 2003, but Soladay and Garcia thought it would probably remain a downward trend.  
City reporting can also be incomplete or misleading because of differing data definitions.  Recycling is sometimes measured as a percentage of total waste produced, and sometimes as a percentage of households participating in the program.  In another example, Austin’s water consumption data does not include industrial water use, which makes it hard to compare with Santa Monica or Albuquerque, both of which report total water use by all customers.  Another example is air quality reporting.  By EPA ambient air standards, the measure most directly related to citizen health, Albuquerque’s air quality has deteriorated (Chart 4.4), but the city reports a 64% improvement in air quality based on green house gas emission (GHG) changes between 2000 and 2005.  The city is working to manage both measures: the EPA’s attainment standard for pollutants because the Clean Air Act requires it and non-attainment is linked to highway funding, and GHG emissions because of the 1995 commitment of Mayor Chavez to the Mayors’ Climate Protection Agreement.  We used the EPA’s attainment standards because they are generally available and comparable across all major U.S. cities.  Based on this measure we treated Albuquerque’s air quality management program as unsuccessful.
    Chart 4.4:  Albuquerque’s Air Quality Based on EPA Attainment Levels
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The results of these refinements are summarized in Table 4.1 below.  Our evaluation of critical success factors is based on these results.
Table 4.1: Summary of Evaluation of City Program Success
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The proof-of-concept research effort was successful because it provided many important insights into how to proceed with the second phase of our research.  While the results can not be generalized with a high level of confidence because of the small sample size, the proof-of concept phase also provided some useful observations on potential critical success factors we will investigate further in the next phase of our research.
2.  Preliminary View of Critical Success Factors

We compared the characteristics of the two successful city programs with the unsuccessful programs in the same city, as well as with similar programs in other cities.  These comparisons did not reveal any clear candidates for city sustainability program critical success factors.  The sample size of successful programs was simply too small.  While identifying critical success factors was not the primary purpose of this proof-of-concept phase, we hoped we would see clearer candidates for further testing.
We did, however, observe several themes which might play a role in program success.  These themes also revealed some conflicting beliefs among respondents.  Four of the more significant themes are discussed below.
a. Regulation versus Education:  One major theme from our interviews is the debate about the relative effectiveness of various implementation strategies.  The strategies most often mentioned were regulation, various types of incentives including rebates, and citizen education.  Some respondents reported that regulation was the most effective and least expensive strategy for achieving sustainable program objectives.  In the experience of these managers, education is expensive, time consuming, and inefficient because it requires reaching a wide range of people with different educational needs, then convincing them to change their behavior.  
Others emphasized the importance of educating citizens, and felt it was the most effective strategy for achieving the desired sustainability results.  In the experience of this group, when citizens understand why a program is important and what they can do to participate, they will do the right thing, particularly when provided with some type of incentive.  This minimizes the need for more numerous and expensive initiatives.  This group of managers found that regulation was more expensive because it usually required costly enforcement programs to be effective, it often caused resistance among the citizens affected, and it sometimes had unexpected consequences which cost more to correct.  The ten respondents that talked about this issue were split evenly, with five identifying regulation as most effective, and five reporting that in their experience education strategies worked best.
Most program managers agreed that regulation is most appropriate when they need to achieve a high level of participation, and when they need to be able to count on getting results quickly, such as when the city is out of regulatory compliance or in a severe drought.  Most also agreed that a combination of regulation, incentives, and education are more effective together than singly.  While all cities used a basic command-and-control approach to implementing sustainability programs, Santa Monica program managers were the strongest proponents of regulation among the three cities we evaluated, while Austin managers were generally more oriented toward education.  Albuquerque fell somewhere in between.

Each of these positions appear to be part of a larger set of attitudes.  The preference for regulation was most often associated with strong centralized authority in city management, top-down strategy development and goal setting, standardized measurement and reporting of sustainable progress, and collaborative relationships dominated by the city.  The preference for education was more likely to be associated with greater autonomy in program planning and greater innovation in designing new programs to fit citizen needs.  Where education was preferred, strategies and goals tended to be specific to the people impacted by the programs, and measurement and reporting were also more likely to be designed around the characteristics of each program or initiative than they were to be standardized.  A preference for education was also associated with more collaborative relationships, and those collaborations tended to be more mutually supportive and less centrally controlled by the city.

b. A Context of Support:  Program managers across all cities in our research emphasized how valuable it is that the citizens in their community understand and strongly support sustainability.  Managers pointed out that this context of citizen support, and the support of city leaders who “get it”, has been crucial to their ability to implement sometimes harsh sustainability programs, such as mandatory water conservation measures in Austin, and Santa Monica’s requirement that businesses participate in air-quality improvement programs or risk losing their business license.  
It may be that strong citizen support for sustainability is common to all cities with sustainability programs.  Citizens who are supportive of sustainability principles are more likely to elect city officials who support those goals and will create city sustainability programs.  City officials are also more likely to move aggressively to develop and implement sustainability programs when they have citizen support.  A context of support for sustainability may be a requirement for the existence of a city sustainability program, and it will be interesting to investigate whether there is any correlation between the strength of this support and the level of success a city achieves.  
c. Strong Leadership:  As was the case for the context of support for sustainability, all interviews cited strong leadership as central to their city’s success in implementing sustainability programs.  Each of the three cities evaluated has a strong mayor who has made substantial commitments in support of city sustainability.  Each mayor has signed the Mayors’ Climate Protection Agreement, and has set at least one major stretch goal for the city, such as zero net waste or carbon neutrality.  With control over the city’s own actions, a mayor can require that the city operations are as sustainable as possible.  Beyond city operations, the mayor is also critical to supporting city-wide sustainability initiatives.
d. Decision-Making Style:  Leaders’ decision-making styles are related to their leadership styles, from the mayor down through the management teams for the city’s various sustainability programs.  The interviews provided some intriguing hints on the importance of a manager’s decision-making style, but we were not prepared with an assessment tool to identify a respondent’s approach to decision making, so we could not identify any correlation between sustainability program success and decision-making styles.  We will identify an appropriate decision-making style assessment method so that we can explore possible correlations in the next phase of our research.
3.  Other Observations and Speculations
In the proof-of-concept phase of our research we took a city’s sustainability goals and performance indicators as given, and focused on evaluating how well the city met their own goals.  While this strategy worked well to provide a quantitative foundation for our performance evaluation, we also found that this approach unnecessarily limited our understanding of the data in two respects.  First, when positive performance in one area, such as Albuquerque’s reduction of greenhouse gasses, was contradicted by other data, such as their EPA measured air quality non-attainment data, we had to make a judgment call that went beyond just accepting the city’s own goals and indicators.  The same is true for Austin’s water conservation and recycling efforts, where we chose total water consumption and net waste to the landfill as better indicators of performance than per capita trends.

Second, interview comments revealed that the way cities set their goals and performance indicators constrained their performance and the likelihood they would eventually achieve sustainable operating conditions.  These interview comments took us beyond our strategy of accepting city sustainability goals and indicators as given, and provided us with some important insights on other ways to set sustainability goals.  These alternatives suggested potential critical success factors for city sustainability.  At this point, the following candidates for critical success factors are no more than preliminary consolidations of our analysis of interview comments, and they require further research before we can confirm them as critical success factors.
a. Sustainable Goals.  The first constraint that we observed in the interviews is that most cities set unsustainable goals in their sustainability programs.  For example, most of the city programs we examined set program goals based on benchmarks, or the best practices of other cities, or political expediency.  Program managers explain that this produces goals that are practical and reasonable, and increase the level of political and citizen participation.  Very few of the people we interviewed or other cities we screened set goals based on the level of conservation or performance needed to actually achieve sustainability.  In our research sample, we found one example of a truly sustainable goal in each city: Albuquerque’s goal of zero net solid waste by 2030,
 Austin’s commitment to carbon neutrality by 2020,
 and Santa Monica’s effort to get approval for a goal of zero net solid waste by 2020.
  Seattle is probably the furthest along in this regard, based on its initiative to restructure all its goals and indicators so that they define an end point which represents attaining a sustainable condition.
  Their schedule is to complete this revision by the end of 2007.  City sustainability managers claim that they are pushing sustainability as fast as funding and the politics will allow.  While this may be accurate, it is insufficient to the task of becoming sustainable, and overlooks a major opportunity for innovation to accelerate progress toward sustainability.
The major opportunity missed by focusing on insufficient goals is that concentrating time and resources on incremental goals usually crowds out the ability to do what is really needed to become sustainable.  If the goal of a city’s water conservation program, for example, is a relatively arbitrary benchmark of 160 gallons of water used per capita per day (gpcd), and when that goal is achieved it is moved to 140 gpcd, the focus is on what can be done to reduce water consumption by 20 gpcd.  On the other hand, a sustainable per capita water consumption target could be estimated based on an analysis of watershed capacity, precipitation, and recharge rates compared with total use requirements, including population growth, changing agricultural needs and allowances for the needs of natural systems, projected over the next 30 to 50 years.  This is the position taken by the Lower Colorado Regional Water Planning Group in their recommendations on water conservation goals for Austin.
  Another way of describing the choice of unsustainable goals is to ask the question: are cities working on the right problem?  Using Richard Register’s analogy, are you working to improve the fuel efficiency and emission levels of vehicles, or are you working on ways to eliminate the need to drive?

Clearly establishing truly sustainable goals is harder to do than simply adopting an accepted benchmark, since the science may be incomplete, and the projection of future demands over the next 30 to 50 years can be difficult to estimate.  Sustainable goals also are likely to seem much harder to reach than benchmark-based goals.  Nevertheless, the effort provides many rewards.  Leaders throughout history have learned the benefits of inspiring goals which catalyze innovation.  Jim Collins’ research on companies with the highest sustained performance found that one of the major contributing factors was having what he called big hairy audacious goals (BHAGs).
  Since the investments made in city infrastructure and operations will impact a city’s sustainability performance for decades, it is folly not to project resource demands over the same period and set appropriately sustainable goals, even if it is difficult.

The result of setting sustainable goals is likely to change the questions asked, the sustainability initiatives chosen, the level of education undertaken, and the innovations produced.  These are the kinds of goals that capture people’s minds, inspire their souls, and stimulate action.  Our interviews uncovered a general lack of innovative thinking in the cities we studied.  When asked a question about what they would do if they had unlimited resources, every respondent answered with some variation of “more of the same,” i.e., more people, more programs, more funding, more regulations, more support.   
Real innovation is needed, however, if we are to respond to the full scale of the challenges of becoming sustainable.  The Business Council on Sustainable Development’s estimate that “industrial world reductions in material throughput, energy use, and environmental degradation of over 90% will be required by 2040”
 demands a different level planning, program design, and implementation than an incremental 20 gpcd reduction in water consumption.  Is this unrealistic?  It certainly is a stretch, but I believe it is necessary.  The effectiveness of this type of stretch goal has historical precedents, such as the change of thinking that designed and implemented the Marshall Plan to rebuild the countries of our nation’s friends and enemies after World War II, creating the foundation for post World War II economic prosperity, or the victory gardens which produced up to 40% of the nation’s vegetables in urban and suburban neighborhoods during that war.
  The first candidate for a critical success factor suggested by our interviews is setting truly sustainable goals.
b. Balanced Indicators.  The second constraint that emerged from our interviews is not having enough of the right kind of indicators.  Indicators are important tools in the process of improving a city’s or any organization’s sustainability.  In the existing goal setting process for the sustainable city programs we reviewed, stakeholders identify their vision of what is to be sustained, and set goals for how much change they target by when (e.g., water consumption reductions of 20% from 1990 levels by 2010).  Then the group identifies things that can be measured regularly to provide indicators of progress, or lack of progress, toward that goal (e.g., per capita and total water use).  These indicators usually measure system outcomes.
City sustainability program designers have produced hundreds of such outcome-oriented indicators.  Seattle’s first sustainability plan, for example, had 43 and Santa Monica has 56.  This variety is appropriate because indicators need to be customized to the community’s goals and current conditions.  However, research in the management of complex systems reveals that while outcome indicators provide an effective scorecard of results, they are not a sufficient basis for managing sustainability programs.
  In addition to outcome measures, managers also need predictors of system performance that they can use to intervene intelligently when problems arise in order to effectively influence system outcomes before it is too late.  One of the more common versions of this approach in business organizations is the balanced scorecard.
  Most existing sustainability indicators in the cities we reviewed measure results after the fact, such as a water use, solid waste recycling, air quality, gross domestic product, or teenage suicide rates.  These are lagging indicators, reporting after the fact on system output that has already happened.  

What our interviews revealed is generally missing in city sustainability programs is a set of leading indicators that provide signals of system changes that will ultimately affect the system’s output, and are timely enough to allow intervention that can change the outcomes.  When properly done, these leading indicators provide insight into the state of a system’s health, or functionality, or capability.  A fishery managed for maximum yield, for example, is focused on system outcomes.  This focus was one of the main contributors to the collapse of the North Atlantic cod fishery in 2002.  System health indicators, such as information on the age mix of the fishery, and the age of fish harvested (leading indicators), for example, would have allowed managers to better predict recruitment (a leading indicator) and the capacity of the system to maintain future yields (a lagging indicator).
  Water quality is another example of a lagging indicator.  Leading indicators affecting clean water might include changes in forestry and agriculture practices in the watershed, pesticide sales, and population changes.
Among the cities we reviewed, only Seattle has made an explicit attempt to build a portfolio of leading and lagging indicators, or what their salmon culture calls upstream and downstream indicators.
  “To understand the difference between managing for the outputs of a productive system (lagging indicators), and managing for the integrity (health) of the system (leading indicators),... (results in) an enhanced comprehension of what is needed for a society to be sustainable”.
  The U.S. Forest Service has seen the same results in their land management practices.  They found that using lagging indicators and “managing narrowly for commodities (outputs) has failed to meet expectations empirically, and managing for commodities, as done to date, is clearly not sustainable.  As a result of this empirical finding, the agency proposed turning away from a rejected hypothesis: that managing for commodities would produce sustained yields.  The new hypotheses revolve around … whole ecosystem management.”
 
City sustainability programs can produce greater levels of sustainability if they change their thinking from managing for outcomes (lagging indicators) to managing for system health or functionality (leading indicators).  Then lagging indicators assume their appropriate role of providing the feedback that communicates the effectiveness of interventions based on leading indicators.  
A second consequence of an unbalanced dependence on lagging indicators is to be fooled by early successes, or what is sometimes called the “getting better before it gets worse” phenomenon.  The focus on maximum yield in the North Atlantic Cod fishery, for example, at first produced increasing yields and its managers celebrated their success.  The emphasis on harvesting the largest and most productive fish, however, reduced recruitment, and after a lag time of several successful seasons, yields began dropping until the fishery collapsed.  Program managers could not see this coming because they were focused on an outcome (maximum yield) rather than on leading indicators of fishery health.  Without leading indicators, managers cannot easily distinguish early successes from the early stages of looming failure.  Several authors report that the common cause behind many resource management failures is this focus on managing for a single outcome, which first improves performance, but later leads to system collapse.
  This phenomenon is also a critical component in the collapse of advanced civilizations.

Many city sustainability initiatives may not have been operating long enough for any examples of the “getting better before it gets worse” phenomenon to emerge.  The relatively small sample of programs reviewed in the first phase of this research did not yield any examples of this phenomenon, but the lack of leading indicators of system health provides fertile ground for this problem to develop.  This danger is particularly acute in the more complex situations characterized by cross-system dynamics (e.g., water conservation reduces city energy use, which reduces energy production, which improves air quality; or the interaction of environmental and economic systems).

c. Effective collaboration.  The third constraint we observed in current programs is a relative lack of collaboration.  While most of the programs in our research collaborated with citizen groups, NGOs, schools, businesses, and other city departments to a limited degree, almost all of them indicated they would like to have more collaboration.  Reasons for the less than desired collaboration centered on not enough time and resources.  Where collaboration was not a high priority, the reasons given included the attitude that collaboration is time-consuming, messy, inefficient, and not needed, particularly in programs that relied heavily on regulation and enforcement mechanisms.  The irony is that collaboration has the potential to better distribute the substantial work required to become sustainable, and allow a city to be more sustainable if collaboration is managed properly.  
The growing gap between where we are and where we want to be in terms of sustainability suggests that the task is greater than any city can handle on its own.  One way that city programs seeking to improve city sustainability can expand their effectiveness is to reach beyond city resources and boundaries to collaborate with other organizations, citizen programs, and neighboring cities and counties whenever possible to share the work.  The need for a 90% reduction in “material throughput, energy use, and environmental degradation” by 2040 mentioned earlier, requires far more resources committed to sustainability than any city can hire.
  Effective collaboration on a much larger scale may be a useful strategy for meeting this challenge.
An example of the power of this approach comes from New York City’s efforts to meet the EPA’s 1989 mandate for surface water quality without having to build a new filtration plant.
   Instead of investing between $6 and $8 billion for such a plant,
 and paying an estimated annual operating budget of $300 million,
 the city developed a strategy to maintain its water quality by protecting the upstate New York watersheds which are the source of all its potable water.  This strategy was intended to maintain high quality surface water in order to qualify for a filtration avoidance determination (FAD) from the EPA.  
The city’s first effort to implement its strategy was to use its power of eminent domain to acquire particularly sensitive watershed areas, and to get regulations passed to limit development, agriculture and forestry near upstate waterways.  These efforts were stymied for years by upstate cities and organizations that resented the proposed regulations and the loss of their land, tax base and economic development opportunities.
When the city developed an alternate plan which involved collaborating with upstate cities and groups to meet their needs, they were able to forge an historic Memorandum of Agreement (MOA) with 40 watershed communities, a coalition of watershed organizations, the state of New York, the EPA and 5 conservation organizations operating in the watershed.
  Under MOA terms, the city invested $1.5 billion in conservation easements, community education, and compensation funds to offset lost property values, lost development options, and reduced city tax revenues from forgone economic development in upstate communities.  
This transition from New York City’s traditional command-and-control management of the watershed to the collaborative MOA represented a significant shift in New York City’s attitudes.  First, the city agreed to share with the watershed communities some of its financial benefits from avoiding filtration (i.e., $1.5 billion).  Second, the MOA included local community knowledge of the watershed and its communities’ values in the city’s watershed planning and operations.  Third, the MOA created an historic level of collaboration, effectively transferring responsibilities for local management of watershed resources to local communities and organizations within the general guidelines of New York City’s water supply agency, the Department of Environmental Protection (DEP).
  The MOA also demonstrated the potential of collaborating across artificial political boundaries to manage ecosystems based on their natural boundaries. 
The constraints revealed in our interviews significantly inhibit city sustainability programs.  These constraints may even make current city sustainability programs insufficient to ever achieve real sustainability.  This conclusion is supported by the focus on unsustainable and incremental goals among the city sustainability initiatives we reviewed, by their relative lack of innovative thinking about new possibilities, by their focus on outcomes instead of indicators of system health, by their lack of a balance between leading and lagging indicators, by their limited use of collaborative resources on a scale totally insufficient to the challenge, and by the literature that documents the many ways in which the gap between our desired goals and actual achievements is growing in spite of all the progress of our sustainability efforts.

This does not mean that existing city sustainability programs are wrong headed, or a waste of time, or a failure, or are not working hard enough.  The last 15 years of growing interest in city sustainability, and the investments by many cities to develop effective programs, provide critical first learning steps on implementing sustainability programs.  Some of the best minds in the country, using the best science and thinking available at the time, with the support of many citizens, NGOs and other stakeholders, developed and implemented city sustainability programs which have reduced resource consumption and waste, and improved the quality of life of their citizens.  These are important benefits.  What the constraints that emerged from the interviews suggest is that what is being done is not enough.  Does this mean cities have to do more?  Is this an argument for larger budgets, more staff, and more city programs on behalf of sustainability?  I do not believe so.

What Might Cities Do?

Existing sustainability initiatives suggest we have to add something different to the mix of what we are already doing, rather than doing more of the same thing.  During the course of our interviews and our extended research on what is happening in the field of sustainability in general, I occasionally glimpsed an alternative approach that worked in different and exciting ways.  Although these were only glimpses, and they have not yet been subjected to any rigorous research on their effectiveness in city sustainability programs, there is research from other fields that validates these approaches, and provides intriguing anecdotal evidence of their effectiveness.

These glimpses were of programs not focused explicitly on sustainability issues, but dealing with local problems with implications for sustainability.  They were mostly local neighborhood and non-profit programs solving problems that ranged from pollution in a neighborhood water supply, toxic dumps affecting a local school, nutritional inadequacy in poor neighborhoods, loss of a vacant house or lot to gang and drug activity, stream and watershed degradation, declining school performance and graduation rates, drug use and gang activity, fights against the privatization of water, water use conflicts, range land and other public land use battles, and a host of other environmental and social justice problems.  Once I started looking, I found evidence of millions of such local grass root programs around the world.
  Some of these programs have collaborations with city sustainability programs, but most are independent and hook up with cities only as needed to deal with the problem they are focused on solving (e.g., getting permits).  Paul Hawken describes the collective efforts of these many organizations as a movement, using the words, “No one started this worldview, no one is in charge of it, no orthodoxy is restraining it …. (It is) unrecognizable to the American media because it is not centralized, based on power, or led by charismatic white males.”

What took me so long to see this source of sustainability related programs is that I was focused on city sustainability programs.  Is it possible that cumulatively some of the greatest contributions to city sustainability are not coming from city sustainability programs?  The above referenced studies suggest this is the case.  While many of these grass root, non-profit, local programs are relatively small in size, they have some advantages over city sustainability programs.
  First, each one understands and directly responds to a specific community need, and they get immediate feedback on what works, rather than requiring a mayor and city council approved plan, organized into environmental, social and economic sustainability programs, implemented through literally hundreds of specific initiatives, and monitored by centralized city staff.  In other words, they work bottom up rather than top down, more like natural systems.
  Second, the people involved are often directly impacted by the problem.  They have skin in the game and they are passionately involved.  Third, collectively these groups do not subscribe to one overarching sustainable goal for every neighborhood in a city, or every city in a state, but instead focus on thousands of locally appropriate and practical goals.  They avoid the tendency in Texas, for example, of trying to implement a single water conservation goal for all cities in the state in spite of the fact that cities in Texas are spread across its seven major rivers and an additional seven tributary systems, each with unique weather and hydrological characteristics.  Fourth, these groups have a wide diversity of participants, constructing their working teams out of only the skill sets needed.  Fifth, the laws of natural selection allow the survival of only successful programs that are able to marshal all the elements necessary to solve their problem, from money to motivation and manpower.  Sixth, they compete in a web of collaboration, coming together when their goals align, acting independently when appropriate.  In many respects, these local programs mimic natural systems in their characteristics.  Tapscott and Williams describe the power of these fluid, bottom-up collaborations in their recent book Wikinomics.
  Paul Hawken summarizes the source of the vitality of grass root sustainability collaborations with the words “Healing the wounds of the earth and its people does not require saintliness or a political party, only gumption and persistence.  It is not a liberal or conservative activity; it is a sacred act.  It is a massive enterprise undertaken by ordinary citizens everywhere, not by self-appointed governments or oligarchies.”

Detroit provides a good example of how these grass root programs can actually take the lead and be a catalyst for initiating a city sustainability plan.  Neighborhood initiatives in Detroit include a program on how to deal with the after-effects of lead poisoning in children, community gardens that deny vacant areas to gangs and drug dealers as well as to provide fresh food to local residents and the poor, art projects, programs to beautify important local institutions and clear industrial sites for playgrounds, summer tutoring and mentoring programs, fundraising efforts for local libraries, and many more.  These efforts are supported by the non-profit Committee for Political Resurrection of Detroit.  Another source of support for local problem-solving initiatives in Detroit is the privately funded Boggs Center, which “emphasizes that democratic social change depends upon combining grass root activism with a vision of what contributes to the self-sufficiency of the community.”
  A series of local conferences sponsored by the Boggs Center and incorporating many local organizations, as well as government and international participants, developed Adamah, the overall plan for transforming Detroit and making it more sustainable.

Chicago also has a high level of local sustainability initiatives, with 16 neighborhood (ward) development programs designated the New Communities Program, privately funded by the Local Initiatives Support Corporation, and linked up with Chicago’s sustainability plan when it was formed in 2005.
  Seattle is also rolling out a neighborhood program, now in 10 locations.  Called the Sustainable Urban Neighborhoods Initiative, it provides the vehicle for coordinating city sustainability programs with the needs of neighborhood groups, community councils, chambers of commerce, neighborhood associations, and community-based non-profit organizations.

Even the business community has learned the advantages of creating collaborative support networks with NGOs and community groups to pursue sustainability goals.  “Almost every responsible corporation in the world is moving away from destructive practices and trying to institute more sustainable ones, and all of them have turned to NGOs to assist, teach, inspire, and urge them on.”
  Because of this, businesses can be an important component of a sustainable city’s collaboration strategy.
These programs also have some disadvantages.
  Their size and narrow focus is sometimes a barrier to their knowing about related programs or needed resources, in spite of the major contributions of the internet in facilitating environmental and social program networking.  Funding is usually a problem, although the lack of discretionary funds often makes these programs highly efficient.  They cannot afford not to be.  Also, they can only try to influence change, which puts much of their emphasis on education, whereas city sustainability programs have the option of using regulation and enforcement mechanisms to achieve their sustainability goals.  
Our discussion of the conceptual frameworks of sustainability at the beginning of this report indicated that one of the most effective ways of dealing with the scale of the challenge of becoming sustainable is not by doing more but by doing things differently.  The most powerful of these is to transform our thinking.  Several sustainable city program managers noted that regulation was particularly effective as long as the penalties were high and enforced.  If enforcement lagged, indicator performance gains were often reversed.  As in the case of Jevon’s Paradox, conservation without changed thinking can have perverse effects.  Perhaps if the city spent the same time and resources to educate its citizens about the need and importance of sustainable behavior, people would generally make the right choices and do the right thing without the need for expensive programs broadly enforced.   Half of our program manager interviews reported they felt this was the most effective way to further community sustainability.  
As noted earlier, while some sustainability program managers agreed that a strong citizen commitment to sustainability made program implementation easier, they also stressed the difficulty of getting people to know what to do, and then getting them to change their behavior.  These comments resurface the issue of the sustainability paradox, i.e., how can we change our thinking about sustainability using only our current way of thinking?
Interestingly enough, a valuable clue to unlocking the sustainability paradox can be found in the research of Pascale and Sternin.  They have worked for over 16 years on changing the behavior of individuals in businesses, hospitals, non-profits, social groups, schools, third-world villages, and other organizations.  One of their central observations is that “people are much more likely to act their way into a new way of thinking than to think their way into a new way of acting.”
 This reveals an opportunity to transcending the sustainability paradox.  You do not have to think your way into a new way of thinking. You can get there through action.

This suggests that while the incremental approach in most current city sustainability programs may be inadequate in itself, it may provide a path to the transformation in thinking necessary for cities to see how to start doing things differently.  This is already starting to happen in the sustainability arena.  From the midst of environmental and social activism, a demand is emerging for more sustainable ecosystems, cities, social and economic systems.
  While anecdotal evidence suggests this is the case, it is hard to see or measure precisely because the new paradigm is not yet fully formed, and we are in its midst.  Hundreds of grass root, bottom up organizations are doing work that impacts a city’s sustainability.  Their actions have the potential to transform the way a city thinks about how to become more sustainable.  As noted earlier, the scale of the work necessary for a city to reach sustainable conditions seems beyond its capabilities.  Seeing this, it is not surprising that so many cities take an incremental approach, setting unsustainable goals, and making the best contributions they think they can.  
The opportunity may be for a city to rethink its approach to sustainability.  What if a city leader realized that the city could never get to a fully sustainable condition on its own, and reached out to create hundreds of collaborations with successful and emerging neighborhood initiatives, as well as universities and corporations committed to ecological and social responsibility?  What if those collaborations extended beyond the city’s artificial political boundaries to include neighboring cities, and counties which were involved in the same natural systems?  What if that city leader also realized that the city’s traditional command-and-control approach to managing those collaborative relationships would not be adequate to the task?  What if that leader did some research about what worked for other types of organizations and discovered it might be more effective if the city replaced command-and-control approaches to collaboration with an enabling strategy that defined the role of the city’s sustainability program as managing its own operations to make them more sustainable, and also supporting the city’s grass root organizations and neighboring communities?  The city could provide some of what these organizations needed, such as coordination with other complementary organizations, some funding, and regulation and enforcement mechanisms when those were appropriate.  Some of these organizations might also provide the city with innovative strategies and educational programs that could be replicated by other organizations across the city.  
Such an enabling management strategy is not new.  It is practiced in many of the most innovative and effective businesses and other organizations around the world, where it is called servant leadership.
  Servant leadership focuses on enabling the capabilities of the group to solve problems, rather than using various sources of organizational power and persuasion to get the group to adopt the leader’s solution.  The enabling characteristics of servant leadership are found most often in entrepreneurial and innovative organizations, effective grass root groups, and movements for environmental and social justice.  The presence of a servant leader is often revealed by a group’s feeling that they solved a problem themselves.  Royal Dutch Shell, for example, has its most senior group managers spend the last five years of their careers not directly managing activities, but instead enabling and facilitating the management success of their direct reports.
  Tapscott and Williams provide design principles for enabling a mass collaboration of networks and harnessing them to a specific purpose.
  Cities could use this approach to dramatically expand the scale and scope of their impact on their own sustainability.
Prompted by our interviews, these speculations outline some of the intriguing possibilities for sustainability programs to become more effective in ways that will be investigated further in our ongoing research.  Although only suggested by our research to date, these speculations are consistent with a rich tradition of research on organizational change, the strategic transformation of business groups, the growing movement of grass root environmental and social justice initiatives, and the power of mass collaborations operating under the design principles of natural systems and wikinomics.

The lessons from our interviews and the effectiveness of these phenomena documented in other situations suggest a way in which city sustainability programs can become truly sustainable.  In the process, they could also resolve the sustainability paradox by approaching sustainability in a new way.  To see how this works, start with our earlier description of the sustainability paradox.  Life as we know it is threatened by environmental, social, and economic stresses and failures.  We have recognized these threats and have been working to reduce them for decades, but the gap between where we are and where we want to be is growing in spite of all our efforts.  Cities are the key to our sustainability, and an increasing number are working to become more sustainable.  This task is substantial and anecdotal evidence suggests cities may not be making sufficient progress toward sustainability.  The scale of the transformation required to make cities sustainable requires we do fundamentally different things, rather than just continue doing more of the same.  This shift requires a transformation in our thinking about sustainability because we cannot solve our problems from the same way of thinking that created them.  But how do we establish a leverage point to create this transformation beyond the thinking that gives us incremental strategies?
Our research revealed three critical insights that resolve this paradox.  First, we identified several reasons why current city programs were likely to fail in their efforts to become sustainable.  The cities we evaluated established mostly unsustainable goals without the power to create real innovation; they managed their sustainability programs with unbalanced indicators making their management efforts relatively inefficient; and they pursued a mostly top-down, command-and-control management approach which is likely to be inadequate to the scale of change required.  Second, we identified an opportunity to achieve much greater scale through collaborations with existing grass root, non-profit, and other organizations already making important contributions to community sustainability and social justice, as well as collaborations with related cities and counties.  We also proposed an enabling management strategy that has proven to be a more effective approach to managing a large, diverse and innovative network of groups interested in a common goal.  Third, we discovered research that identifies action as the leverage point that can change our way of thinking about sustainability.  If all the incremental programs of both city and grass root sustainability initiatives were also designed to create a path toward transforming our thinking about sustainability, then we would have a realistic shot at making cities sustainable.
We see the results of transformed thinking when we realize we do not have to think our way to a new way of acting, since it is more effective to act our way to a new way of thinking.  This new way of thinking helps us realize that we can sustain ecological and social systems that are evolving when we understand that all we need to do is think in terms of sustaining a system’s health and functionality rather than its specific form or condition.  This new way of thinking also breaks down the limits of a city-based approach to solving sustainability problems in two ways.  First, it opens up the possibility of multiplying city resources through collaboration.  Second, it recognizes that city limits are artificial political boundaries and we must approach sustainability problems based on a larger and more natural scale, such as a watershed approach.  Seattle, San Francisco, Austin, Santa Monica, and Albuquerque have all run up against these limits and are beginning to forge some more regional approaches to solving sustainability problems.  
Buckminster Fuller described the need for a new way of thinking about sustainability in a very succinct way.  He said, “You never change things by fighting the existing reality.  To change something, build a new model that makes the existing model obsolete.”
  In the next phase of our research we will investigate whether sustainable goals, balanced indicators, and broader collaborations managed based on an enabling strategy are supported by sufficient evidence to validate them as a new model for sustainable cities.
Next Research Steps

The primary challenge for our future research will be to develop ways to investigate the potential effectiveness of implementing some of the candidates for critical success factors arising from our interviews.  There are likely to be only a few examples of cities setting truly sustainable goals; managing based on leading as well as lagging indicators; focusing on system health rather than outcomes; managing and monitoring for synergistic improvements among environmental, social, and economic systems; aggressively creating collaborative networks; and managing them as servant leaders.  One of our more difficult tasks will be to find examples of these alternative approaches so that we can evaluate their effectiveness.  Some of these examples may come from city sustainability programs outside the U.S., or even from outside city sustainability programs.  Local neighborhood and grass root organizations, NGOs and even some businesses may have important lessons to contribute to an understanding of the critical success factors for sustainability programs.
We will also continue our search for critical success factors in existing city sustainability programs, focusing on positive deviants in sustainable goal setting, leadership styles, decision-making approaches, the use of leading and integrative indicators, collaborative programs, plus community involvement and education efforts designed with the intention of using sustainable actions to transform thinking.  We will also expand from our focus on the effectiveness of sustainability program implementation to include the ways in which physical constraints impact sustainable program success.
Using what we have learned, we will expand our research population to include the major sustainable city projects in the U.S., and identify those that have sufficient quantitative data about their performance to justify including them in our ongoing evaluation.  In reviewing these city programs, one of our first tasks will be to carefully analyze their performance data so we can select a balanced sample of successful and unsuccessful programs for investigation.  Based on our observations in the proof-of-concept phase, we will develop several hypotheses about potential critical success factors, including the speculations summarized above.  The next step will be to design surveys to investigate each program’s implementation initiatives, as well as new interview approaches appropriate to test our hypotheses at all levels of a city’s sustainability hierarchy, including their extended networks of collaboration.  Finally we will identify an appropriate assessment tool to identify respondents’ leadership and decision-making styles so that they can be correlated with program effectiveness.
As mentioned earlier, we will also investigate grass root programs that contribute to the sustainability of the cities selected, and develop an efficient method to learn about their effectiveness and how their programs work.  This will allow us to compare city program management of grass root organizations, and develop recommendations to improve the effectiveness of city coordination efforts.  This focus on existing collaborations will also allow us to explore whether a shift from sole reliance on city sustainability programs to an enabling relationship with collaborative networks might be a more efficient and effective way to move cities all the way to a sustainable condition, and finally answer the question of whether “sustainable city” is an oxymoron.
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