CHAPTER

3

Structuring the Problem

A problem is by definition a situation that one desires to change.  Moving a system toward a desired alternate state (or goal-state, for short) is the goal of problem solving.  In other words, participation in a problem solving activity presupposes a belief in possibility (the ability to change the system) and purpose (the desire to improve the system) coupled with criteria for distinguishing better from worse.  But to solve a problem, you need to know where you are, where you want to go, and your options for getting there.  We call this “structuring the problem.”

In well-structured problems, the initial situation is clearly defined, there is one desirable goal, and while there may be more than one way to attain that goal, a clearly dominant approach emerges in the end by following a clear system of reasoning.  Such problems may be difficult to solve, but the approach one takes to solve them is generally straightforward – if the goal is big then pick the biggest, if the goal is cheap then pick the cheapest, if the goal is near then pick the closest, etc., etc.

Unfortunately, it is difficult to formulate an ecological economic problem in terms of biggest, cheapest, or closest.  In fact, there is rarely a “best” solution.  In an ill-structured problem, an undesirable situation exists, but it is generally unclear exactly what outcome is desired.  Goal-states may be complex, and there may be numerous desirable goals among which it is difficult to choose.  Different goals may be based on different values, in which case ethical judgments may play an important role.  Working towards different goals will require different approaches.  It is rarely clear what those approaches should be, and the approaches do not often converge.  Different goals will also require different descriptions of the problem with different boundaries. 

Effective problem solving requires us to formulate difficult, complex problems in as well-structured a way as possible; that is we must “describe explicitly the initial situation which is to be changed, the goal which is to be achieved, the problem-space which is to be explored, [and] the operators which are to be used.”
  This is not a straightforward, linear process.  Typically we find that learning more about a problem will lead us to change our goals, which in turn requires a new description of the problem, and an examination of different policy levers.  Even after the problem is described, goals are decided upon, and policies implemented to achieve the desired goals, it is quite likely the policies will not completely achieve those goals, or will cause unintended impacts that might become the source of new problems.  Formulating a problem and developing and pursuing goals is a highly iterative process likely to continue throughout and beyond the problem solving exercise.
 

Our goal in this chapter is to help you give structure to your problem.  You cannot give meaningful structure to a problem by ignoring complexity, so we’ll ask you to think about your problem in the context of the system in which it occurs.  You’ll also have to think about the origins of your problem.  Systems thinking can give critical insights into how problems arise, and how to avoid creating new problems as we work towards the solution of a current one.  You’ll then need to come up with some potential goal-states that represent successful solutions to your problem.  We present additional insights into the underlying principles of complex systems that will help you find the leverage points necessary to effect positive change, so that the goal states you envision can be possible as well as desirable.  Throughout the process, we must include and rely upon the wisdom of stakeholders, those ultimately who affect or are affected by the problem.  Given the importance and difficulty of structuring a problem, we use examples from urban sprawl – a pretty messy problem – to illustrate the points made throughout this chapter.  

The project step laid out for you at the end of this chapter is a literature review, which requires you to read the most important material written about your problem topic.  You should be working on this review as you read this chapter, so you might want to skip ahead for an overview of the task.  Information from even a cursory literature review will help you carry out the exercises and think effectively about the concepts and techniques that follow. 

[BOX 3-1: Urban Sprawl as an Ill-Structured Problem (including Figure 3.1)]
■
WHAT IS THE CONTEXT OF THE PROBLEM?

As a first step in structuring your problem, you need to explicitly describe the initial situation you hope to change.  To help you do this, you should create a list of the undesirable conditions created by your problem, a task we elaborate on in Exercise 3.1.  For example, Box 3-1 introduces the problem of urban sprawl which contributes to a number of undesirable conditions.  A partial compilation from web sites and articles addressing sprawl describes some of these conditions as:

· Loss of sense of place. Sprawl destroys the unique character of urban and rural areas creating miles of undifferentiated new development. 
· Loss of farmland.  Counties in and around urban areas generate more than half the value of U.S. farm production, and population growth in counties with the highest agricultural productivity are more than twice the national average.

· High costs to taxpayers. Sprawl requires more new infrastructure than denser growth, and infrastructure such as roads, schools, utilities, fire departments, police stations and the like are generally publicly funded.  

· Increased dependence on automobiles.  This directly results in pollution, congestion, and dependence on foreign oil imports.  Sprawl also creates longer commutes, and greater distances between workplaces, residences, commercial centers and recreation.

· Negative social and financial impacts on cities.  Diversion of government taxes towards suburban infrastructure drains resources that could be spent maintaining the urban core.  Wealthier city residents moving to the suburbs this further drains the urban tax base and increases disparities in educational opportunities.  Urban industries follow people to the suburbs, draining the tax base, removing a source of jobs, and increasing unemployment.  Wealth and political influence are correlated and together increase the share of government revenue going to the suburbs, reducing political attention to urban problems.  These changes result in socio-economic (and racial) segregation, and by reducing the tax base for urban schools deprive the urban poor of a quality education.

· Numerous environmental impacts.  Infrastructure increases impervious areas, causing problems with water runoff and consequent pollution, erosion, and flooding.  Expanding urban space also encroaches on wildlife habitat and other ecosystem functions through conversion of forests and other wild lands.  Other environmental impacts include global warming and other pollutants from cars; increased fertilizer use on suburban lawns and associated run-off and eutrophication of water bodies; light pollution, so that new generations grow up without ever seeing the full beauty of the night sky.

· Resource consumption.  Sprawl is far more resource intensive than compact growth. 

· Health problems.  Sprawl has been tied to the obesity problem due to greater dependence on automobiles, and asthma and other chronic respiratory diseases due to automobile pollution.  Studies have also linked sprawl to a variety of stress-related effects, such as elevated blood pressure and increased muscle tension.  Health also depends on access to emergency services.  Sprawl can increase response times for police, ambulances, and fire departments.

· Undermining community and family life.  Sprawl changes the culture of small villages, leading to a gradual decline in community life and values.  By creating conditions where people work, shop and live in separate areas, it deprives people of an important source of social interaction.  Sprawl can also promote racial segregation (“white flight”).  And by increasing the time spent commuting, it promotes social isolation and undermines family life.

As in this example from urban sprawl, you may well find that your problem is really a complex system of interrelated problems.  In such circumstances, it can be extremely difficult to know where to begin. It may be tempting to start by tossing away all the messy clutter, to focus on only one subset of the problem and strip it down to its bare essentials – a few key activities or actors.  The challenge is that specific problems cannot be separated from the social, political, cultural, ethical, ecological and economic contexts in which they are found.  Urban sprawl, resource depletion, excessive pollution, and global warming are not caused by evil individuals or industries, but rather are the result of typically decent people acting within the rules of the dominant economic system, and its ideology, values, and worldview.  If we focus too much on just a small subset of the problem, we are unlikely to come up with lasting solutions.

Often, it appears that the dominant worldview behind so many of the problems we face is the result of an effort to strip away complexity and find a simple solution to ‘the economic problem’.  Casting off the clutter of the laws of thermodynamics, many economists claim that specialization and trade can increase output with no change in resource inputs, and the circular economy turns outputs back into inputs in an endless cycle.  Casting off the inherent complexity of human nature, such economists assume humans to be Homo economicus – the rational maximizer of self-interest who desires only ever greater material consumption.  Casting off the moral and ethical complexities of just distribution, they settle for Pareto efficiency.

[SIDE BAR:  Pareto efficiency is a resource allocation in which no one can be made better off without making someone else worse off, and is often taken as an end in and of itself in economics.  See Ch. 1, p. 4 in the textbook.]
The result is a well-structured mathematical system in which market prices provide the negative feedback loops necessary for a welfare maximizing economic equilibrium.  While the simplicity of the system is compelling, such a narrow view of the system can blind us to many of the problems it causes.  When we cannot possibly ignore the problems, we too often end up seeking solutions along the same paths that led to the problems in the first place.  

Similarly, if we strip down our problem to only those actors, institutions and infrastructures most directly involved, our efforts to understand the larger problem and propose effective solutions are likely to fail.  What happens if we take a subset of the urban sprawl problem, say transportation, and focus on only a subset of its associated problems?  For example, you could start by focusing on air pollution, and concentrate your blame on sport utility vehicle (SUV) drivers.  Aside from alienating many potential allies on environmental issues (many SUV owners do actually care about the environment) what does this accomplish?  If SUVs are the problem, then the best possible solution might be to replace them all with hydrogen powered hypercars.  Unfortunately, this could actually lower the costs of sprawl (especially if we count guilt as a cost).  The subsequent proliferation of highways and suburban housing tracts could impose more environmental, economic and social costs than the SUVs themselves.  Similarly, we could focus on the associated problems of traffic, long commute times, and the road rage this induces.  Cars stuck in traffic spew pollution, commute times keep people away from friends and families, and road rage is dangerous.  The solution here might be to widen highways and add new roads to speed the flow of traffic.  Yet empirical studies show that improving the highway system simply induces more people to commute, and all the same problems return.  If we take a problem out of context, our efforts to solve it often create new problems.

The case for this chapter emerged from a problem-based course in ecological economics, and addresses a key element of the urban sprawl problem: transportation.  Even though this addresses one element of the larger problem, the challenge to coming up with lasting, effective solutions is to wrap your mind around the big picture.  This does not mean that you need to understand every subtlety of the system, and it certainly doesn’t mean that you will be able to develop effective solutions on your first try.  In fact, to get anything done, you will almost certainly have to focus on a small subset of the problem, but must always understand how that subset relates to the broader context, which defines your problem space.  However, if you are aware of potential feedback loops between different components of the system, you are much better prepared when solutions you do pursue do not perform as desired, or cause other problems elsewhere.  

[CASE 3: Transportation in Burlington, Vermont (including Figure 3.2)]
Unfortunately, there is no simple recipe for understanding your problem within its larger context.  It requires systems thinking and a transdisciplinary approach.  While we have no magic bullet for enabling you to do this, Exercise 3.1 is designed to help you grasp the big picture. Paradoxically, it does so by asking you to view it from a number of different disciplinary perspectives, then from the viewpoint of different stakeholders.  The trick is to use this approach both to understand the contributions of different disciplines as well as to identify the gaps in analysis not well-covered by any disciplines.  It is not the disciplinary analysis that gives you the big picture, but rather the synthesis of these elements into a more complete whole.

EXERCISE 3.1

VIEWING A PROBLEM FROM DIFFERENT PERSPECTIVES 

Giving structure to an ill-structured problem by stripping away complexity is a very attractive approach, but one that rarely leads to effective solutions and often creates additional problems.  Instead, we must strive to structure a problem by understanding it within the context of the system in which it is embedded.  To do this, it helps to look at the problem from a variety of different and often unfamiliar perspectives. 

While we have repeatedly emphasized the dangers of taking a narrow disciplinary focus, we now ask you to do just that.  Think of all the disciplines that could possibly contribute to the understanding and/or solution of your problem.  Flex your mind.  Be creative.  What could a psychologist contribute?  An engineer?  A historian?  An ecologist, philosopher, economist, lawyer?  Choose a representative sample of these disciplines, and from the perspective of each: 

1. Restate the problem.

2. Define the most important elements of the problem.

3. State the assumptions underlying the problem.

4. Decide what information is necessary to resolve the problem.

A few sentences for each item should suffice.  Once you have done this from the viewpoint of different disciplines, try it from different stakeholder perspectives.  How would a developer view the problem?  A politician, environmentalist, unemployed person, retiree, or teenager, a resident of the neighboring state, country or continent?  

As you repeat this process over and over, you should begin to see your problem in a broader context.  In the process, the restrictions of each perspective should be revealed and gaps in knowledge identified.  Is there ground between the disciplinary silos that none of the disciplines address?  Are there positive roles that could be played by people who do not consider themselves stakeholders in the problem?  
Now, from each of your disciplinary and stakeholder perspectives, propose a solution to the problem.  Which of these solutions are mutually reinforcing?  Which are likely to worsen the problem as defined from a different perspective?
Having thought about the problem carefully from a number of different perspectives, create a list of the undesirable conditions created by your problem, those things that need changing to arrive at a desirable end state.    

Keep a copy of this work for yourself. You will be asked to build on it in future exercises.  
■
HOW DID THE PROBLEM BECOME A PROBLEM?

To understand a problem, give it structure, and conceive of ways to solve it, we must also understand its origins, and why it has not previously been resolved.  Understanding the driving forces that caused your problem should give you some insight into leverage points where you can apply pressure to help solve it. 

The best way to learn how your problem became a problem is through a literature review, which we recommend as Project Step 3 at the end of this chapter.  You may also get valuable information from your sponsor and various stakeholders.  You are likely to find that your problem originated in one or more of the following ways:

· As the result of numerous individual decisions, each of which seemed a logical choice when taken alone, but when taken together, or from the perspective of society, had negative impacts (an example of inefficient allocation resulting from a market failure);

· As the result of an unequal distribution of wealth and power, where those who caused the problem simply did not concern themselves with negative impacts on a weaker group (distribution);

· As the result of changes elsewhere in the ecological-economic system that made previously innocuous activities harmful (e.g. increased scale); 

· As an unintended result of seemingly harmless actions, especially when there is a long delay between cause and effect (uncertainty and ignorance); 

· As part of the solution to another problem.

[BOX 3-2:  The Origins of Urban Sprawl]
As we see from Box 3-2, all of these factors contributed to the problems of sprawl.  Moving to a large house in the suburbs seems to be a good decision for each individual, but eventually as too many people make the same decision, it creates serious problems.  Those engaged in ‘white flight’ certainly did not care about the impacts of their decisions on the urban poor, who suffered many of sprawl’s most harmful impacts.  When post-war sprawl began, the global population was little more than a third of today’s and economic activity and its accompanying waste output about one-ninth.  Undeveloped areas abounded, and ecosystem goods and services were not scarce resources.  With at least three times the demand on farmland and other resources for food production and nine times the demand on healthy ecosystems for waste absorption capacity, the opportunity costs of sprawl have soared.  Many of the problems that emerge from sprawl were not even on the city or regional planner’s radar screen when these land intensive growth patterns began.

[SIDEBAR: Does looking at your problem from a historical perspective reveal any leverage points that hadn’t been thought of?  If you could reach into the past, what would you change, and how?  Would those same levers still work today?]
Once you have a fairly good grasp of how the problem came to exist, the question is, why has it not yet been resolved?  In some cases, you will find that not enough people are aware of a problem, so ignorance is the culprit.  In other instances, those whom the problem affects have too little political power, or those who cause the problem have too much, and distribution is the culprit.  Sometimes we run into the problem of historical lock-in or path dependency, where decisions made in the past limit our choices today – for example, sunk costs in automobile related infrastructure limit America’s options for future development.  

Very frequently, however, efforts have been made to solve the problem, but they simply do not work because the would-be problem solvers are not taking a systems perspective.  Complex systems tend to exhibit some common properties, and if we are unaware of these properties, our problem-solving efforts may be worse than useless.

Peter Senge in The Fifth Discipline summarizes what he deems the “laws” of systems thinking in eleven common-sense principles inherent to most ecological economic problems.
  We select a few here that help explain why many efforts to solve problems fail:

1. The harder you push, the harder a system pushes back.  This principle is illustrative of positive feedback loops, what Senge calls “compensating feedbacks”.  Examples can be found throughout ecological economic systems, particularly where identified solutions to problems require more of what created the problem to begin with—for example, economists arguing that we need economic growth to provide sufficient resources to clean up the environment.

2. Behavior grows better before it grows worse.  Feedback loops are not instantaneous; if they were there would be a lot fewer problems in the world.  Quick fixes can solve a problem in the short run, but make it worse in the long run—cities seek to solve their financial woes by promoting new suburbs, generating revenue from permits and taxes, but later find that providing infrastructure and services to these outlying communities is a net drain on their revenues. Delays in the system can lead us to pursue short-term gains made at the expense of long-term pains.

3. The easy way out usually leads back in.  When we take the easy way out – often decisions that are politically and economically palatable in the near term – their consequences can lead back to the original problem, often bigger and uglier than before.  Thus, politicians favor building new roads to deal with congestion, which only promotes greater sprawl and renewed congestion.

4. Faster is slower.  Is the quick fix really all that quick?  True change takes time and patience, but can still be shorter than a series of fits and starts of quick fixes.  Building strip malls near new developments may reduce the distance people need to drive, but it creates a whole new layer of vested interests who wish to maintain the status quo.

It may be hard to see how what we have done so far in this chapter helps you to structure your problem.  Thinking about your problem from different perspectives, including the historical one, may have made you realize that it is much more complicated than you initially thought.  Considering why it has not yet been solved may reveal that effective solutions are more complicated than you thought.  In contrast, a disciplinary approach to problem solving would allow you to strip away these confusing layers of clutter, but at a significant cost which is well described by another of Senge’s principles:

5. Dividing an elephant in half does not produce two small elephants.  Or perhaps you’re familiar with the better known expression, “the sum of parts is greater than the whole”.  We sometimes have to reduce a problem to its elements in order to understand its mechanics, but the more informative (and more difficult) task is to synthesize these parts into a whole.  The whole most often exhibits emergent properties, characteristics that arise from the combination and interworkings of the parts.  For example, understanding social behavior as the sum of isolated individuals at a point in time (the starting point to most neoclassical economic analysis) is not an accurate representation of how individuals behave as members of families, groups, communities, and socio-economic systems.  

In other words, we cannot seek structure by ignoring what is important, and when we try to do so, we may unintentionally make our problem worse.  By thinking over your problem from many different perspectives, you should be able to describe the problem much more explicitly and have a clearer vision of the problem space, or context.  Your next steps are to clearly define the goals you want to achieve and start thinking about the operators, or leverage points, you will use to achieve them.

EXERCISE 3.2

APPLYING THE PRINCIPLES OF SYSTEMS THINKING

In Exercise 3.1 you were asked to view your problem from different disciplinary and stakeholder perspectives.  Here we ask you to begin to merge these perspectives with systems thinking, starting with identifying feedbacks, delays, and emergent properties.

· Feedbacks.  What are the predominant positive feedbacks in your problem space?  Can you identify how these feedbacks reinforce the original problem?  Are stakeholders working to control these feedbacks, or are they pushing harder on the very levers causing the problem (Principle #1 from above)?

· Delays.  What are the key delays in your problem space?  Can you identify behaviors that improve in the short run, only to magnify your problem in the long run (Principle #2)?  Are there quick fixes that have been tried in the past, only to mask the underlying source of your problem (Principle #3)?  Are their solutions that require more patience and are harder to implement, but perhaps lead to a more permanent move to a preferable state (Principle #4)?

· Emergent Properties.  How do the parts of your problem interact to form the greater whole (Principle #5)?  Disciplinary expertise identified in Exercise 3.1 can help understand the parts, but systems thinking asks the more difficult question of how these parts combine to create properties that emerge from interaction.

■
WHAT ARE THE DECISION ALTERNATIVES TO ACHIEVE THE DESIRABLE ENDS?

A next step in structuring your problem is to clearly identify the goals you want to achieve, that is, alternative desirable end states.  Since your intended ends must be possible as well as desirable, you’ll need to think about how you’re going to get there – the operators or leverage points you will use to achieve your solution.  

The goal-states you consider must of course reflect the preferences and values of the different stakeholder groups.  For most problems, different stakeholder groups will have different notions of the desirable ends, just as they may have different views on the nature of the problem as considered in Exercise 3.1.  However, even when stakeholder groups are in agreement on ends, the complexity of ecological economic problems means that very different alternatives may be desirable for different reasons.  The alternatives themselves will be complex.  In subsequent chapters we will look at different options for deciding among them, but for now your task is simply to carefully describe what appear to be the best of all possible alternatives.

To start with, think about an ideal state for the whole system.  What would a community (or nation or planet, as the case may be) look like in which your problem is solved?  Draw from your communications with stakeholders and your sponsor, from the literature you’ve read so far, and from the exercises you’ve done in this chapter.  To be a little more practical, you can think about an ideal state for the part of the problem you are tackling without losing sight of the big solution you’ve proposed.  

[BOX 3-3: Envisioning a sustainable and desirable future (including Figure 3.3)]
Once you have a destination, you can start thinking about how to get there.  Thinking about ‘how’ will force you shift your vision from the perfect to the possible.  But coming up with levers for bringing about system level change is a big challenge, particularly in messy systems in which our most well-intended actions can have undesired feedbacks elsewhere.  Fortunately, however, systems thinking can also give us some advice on how, where and when to intervene in a system.  Again we draw from Peter Senge to offer the following principles that can help guide you in search for solutions:

6. Small changes can produce big results – but the areas of highest leverage are often the least obvious.  Leverage is a common term used by systems thinkers.  At its root is the image that anything can be moved as long as you find the right leverage point.  Often just the goal of a system need only be changed to change its entire structure.  When U.S. President John F. Kennedy said, “Ask not what your country can do for you, but what you can do for your country,” the goal of the system changed overnight, ushering in an era of sweeping social and environmental policy reform.  Ecological economics seeks a change in pre-analytic vision—from a circular economy that can expand forever and live off its own waste, to an economy sustained and contained by a finite global ecosystem.  A seemingly small change in our starting assumptions leads to a dramatic change in our conclusions, and getting society to accept that small change can in the long run lead to a sustainable system.

[SIDEBAR: How does Senge’s principle that ‘small changes can produce big results’ relate to Dana Meadows’ discussion of leverage points from the Introduction?]
7. You can have your cake and eat it too – but not all at once.  We often hear how the economy and the environment are at odds with each other.  In the short-run, this can seem true.  However, over the long haul a healthy economy and healthy ecosystem go hand in hand.  In the United States, the Clean Air Act, National Environmental Policy Act, Clean Water Act all threatened to limit economic growth in the short-run, but all contributed to a healthy, more resilient, economy in the long-run.  

8. There is no blame.  This is perhaps the most difficult principle to fully embrace in problem-solving.  The easiest (and often first) thing to do when solving a problem is to point a finger.  However, we are often (if not always) part of the system we study.  For example, placing blame on the SUV-driving, Nike-wearing, fur coat dressing populace (pick your decade and your poster child of western consumerism) only places blame on one small part of the system, the final choice of the consumer.  The root causes of these purchase decisions are much deeper, found in our cultural norms, institutions, myths, and religious convictions.
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Figure 3.4 • In complex systems, little is gained from trying to pinpoint blame. [NEED COPYRIGHT PERMISSION]
With these points in mind, start thinking about obstacles to achieving the ideal state you envisioned and more practical alternatives to it.  As you move from the ideal to the possible, you should become aware of tradeoffs—for example, your alternative system deals with your problem very well, but has undesirable impacts elsewhere in the system, or it scores very high marks on social justice, but does less well on measures of economic efficiency.

[SIDEBAR:  Synthesizing insights from this chapter, your readings, and most importantly the stakeholders and your sponsor, carefully describe four or five of the best possible goal-states you can envision.]
[BOX 3-4: Thinking outside the box: designing complementary currencies]
Returning to our urban sprawl PBL cases, it is not difficult to describe a wide variety of more desirable states.  States in which communities maintain a sense of place, farmlands, forests and wild lands are preserved, dependence on automobiles is reduced, fewer resources are consumed, and/or urban centers are revitalized.  Describing an ideal alternative to urban sprawl would consume more space than is justified, and is better left to your imaginations and the existing literature.
  Desirable states that are feasible in the medium run might feature higher density urban communities with easily accessible green-space, where work, commerce and industry (employment) are all in walking distance of each other, cheap and efficient public transportation connects communities within a city, and restoration of abandoned or decrepit buildings increases the supply of housing and drives down its price.  There are numerous detailed visions of feasible goal states for urban sprawl available on the web, including:

· National Geographic (www.nationalgeographic.com/earthpulse/sprawl/).  This link connects to a virtual tour of a ‘new-urbanist’ city, and compares it with urban sprawl. It also links to a National Geographic article on new urbanism.

· Sierra Club (www.sierraclub.org/sprawl/50statesurvey/states.asp).  The Sierra Club hosted the Fall 2000 Sprawl Report with Smart Choices or Sprawling Growth: States at a Glance. For every one of the 50 US states, the site offers at least one actual example of a solution to sprawl, and one of the negative impacts of sprawl.

· The Spawl Guide (www.plannersweb.com/sprawl/solutions.html). This guide, sponsored by the Planning Commissioners Journal, is an excellent resource for sprawl issues.  Their ‘solutions’ page offers many desirable alternatives.

· New Urbanism.  A movement dedicated to creating desirable alternatives to sprawl. Numerous resources on the web are devoted to this movement, including www.newurbanism.org; www.cnu.org/; bradley.edu/~ajh/nu.htm.

EXERCISE 3.3

VISIONING EXERCISE: OPTIMISTS VS. PESSIMISTS

As you consider solutions to you problem, the effectiveness of any solution (and in many cases, even the existence of the problem) depends on conditions in the future.  Will an ecosystem or social system prove more or less resilient than you anticipate?  If the system is not resilient, will the system into which it evolves be more or less desirable than you expect?  How large are waste absorption capacities, and how toxic are the wastes?  Will technology be more or less effective at developing substitutes than you anticipate?  The answer to these questions will generally influence the suitability of your proposed solutions.

Begin this exercise by imagining that the optimists are right.  Ecosystems and social systems are very resilient, or when they are not, they evolve into equally desirable systems.  Waste absorption capacities are larger than we thought, and waste accumulation less harmful.   Technology can develop substitutes for depleted resources.  This is the optimist’s world view.  Under these circumstances, what policies would be appropriate to pursue to maximize desirable outcomes?  This is the optimist’s policy package.

Now imagine that the pessimists are correct.  Ecosystems and social systems are not resilient, and their buffers are smaller than expected.  When they crash, they evolve into highly unpleasant places.  Waste accumulates and is highly toxic.  Technology fails to create substitutes for scarce resources.  Under these circumstances, what policies would be appropriate to pursue to minimize harmful impacts?

Now imagine that the optimists are correct, but the pessimists are designing policy.  What would your future look like in this case?  And if the pessimists are correct, but the optimists are designing policy?  

You will now have four possible scenarios, organized as follows:

	
	Optimists make the decisions (e.g. policies pursuing endless economic growth)
	Pessimists make the decisions (e.g. placing limits on scale)

	Optimists are right about the state of the world (e.g. we will always develop substitutes for depleted resources and destroyed ecosystems).
	Optimists make decisions, optimists right
	Pessimists make decisions, optimists right

	Pessimists are right about the state of the world (e.g. we depend for our survival on ecosystem services, and no substitution is possible)
	Optimists make decisions, pessimists right
	Pessimists make decisions, pessimists right


Table 3.1 • Visions of the future.

Which of these is the most desirable world possible?  Which is the least desirable?  On a scale of 1-10, rank each of these for desirability.  

What policy path is the safest to pursue?  Do you think we should try to be safe, or to shoot for the best possible outcomes, regardless of the risks?

In Part I, we have guided you through the process of choosing a problem, defining it and giving it as much structure as possible while never losing sight of the big picture.  In terms of the three tasks of the ecological economics, so far you have worked on the first two—deciding on the desirable ends, and assessing the characteristics of the scarce resources required to achieve them. It is now time to decide what ends get priority and how resources should be reallocated to achieve them.  This is the more daunting task, which we begin in Part II, Analysis.

Project Step III

Background research and preliminary literature review
It goes without saying that one of the first steps in addressing a problem is to familiarize yourself with existing research.  Unless you know what has already been done, you may waste your time trying to re-invent the wheel.  Equally important, if you plan to work with a sponsor, you must know what you are talking about, and the quickest way to learn about the issue is to review the literature.  

However, many ecological economic problems do not fit the mold of traditional science.  For the problems you plan to address, you are likely to find that facts are few and uncertain, values are in dispute, stakes are high and decisions are urgent.  Uncertain facts and disputed values mean that experts don’t know the answers, and stakeholder opinions matter.  More often than not, moral values and subjective preferences play a role.
  A literature review must reflect this, and should not be restricted to peer-reviewed journals or books by experts.  Web sites, opinion polls, gray literature,
 and newspaper articles are all good sources for learning about a problem.  In many cases, you will be reading strategic plans for organizations, reviewing relevant legislation at different levels of government, and/or drawing heavily on the work of student teams from previous semesters.

Be aware however that different material should be treated differently.  The ‘facts’ in a peer-reviewed journal article should certainly carry more weight than facts from callers on talk radio, but the moral values and opinions (at least if they are informed opinions, not backed by erroneous “facts”) might not.  For initial discussions with potential or established sponsors, a focus on the gray literature, web sources and the popular media may be most productive.  

The review should include literature related to the history and origins of the problem, theoretical explanations of the problem, and policy options, both existing and theoretical, for resolving the problem.  Read as much as you can on previous attempts to solve your problem.  If they worked, will the same approaches apply in your situation?  If not, can you learn from their failures?  If you’re unsure how to conduct a literature review, consult your librarian.  Most universities these days have access to sophisticated literature search engines, and learning how to use these is an essential skill. 

If you are working with a group, it makes sense to divide the literature review by topic or articles, and then share the information in a group meeting. 

BOX 3-1: Urban Sprawl as an Ill-Structured Problem

What is urban sprawl? Why is it a problem? How do we solve it?  There is no consensus on the answers to these questions, and the answers are likely to vary depending on the specific community we are discussing.
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Figure 3.1 • Urban Sprawl in the City of Atlanta (Source: svs.gsfc.nasa.gov/ stories/AAAS/atlanta.html)

Definitions of urban sprawl from the literature include:

· ". . . dispersed, auto-dependent development outside of compact urban and village centers, along highways, and in rural countryside." 
;

· Fewer than two detached single family houses per acre, regardless of where it occurs
;

·  “Random development characterized by poor accessibility of related land uses such as housing, jobs, and services like schools and hospitals”
;

· The geographical separation of residences from workplaces and shopping centers.
  

· A combination of population density and the change in population density during the previous decade.

While most Americans rank sprawl among the nation’s most serious problems,
 there is little consensus on why sprawl is a problem (as we explain below) or even whether it is a problem.   Some people contend that “[t]he campaign against urban sprawl is perilously close to a campaign against the American Dream.”
  In some cities, urban planners are more concerned about verticalization, and are seeking ways to promote sprawl!
  Not surprisingly, there is a similar level of disagreement on the root causes of sprawl and the solutions, who is affected by sprawl and what they suffer. In such circumstances, the goal-state we pursue will depend largely on which aspect of the problem we consider most severe, which in turn will affect how we define the problem.  Simply put, urban sprawl is a complex and ill-structured problem.

CASE 3

Transportation in Burlington, Vermont

Joe Kelly, Brooke Ray and Dave Karl
The environmental contamination, social disruption and economic costs of poorly designed transportation systems are an important component of the urban sprawl problem. As a project for a course in sustainable community development, we decided to investigate the transportation shortcomings of Burlington, Vermont.  We ultimately wanted to create a transportation system that meets the city’s social and economic needs without causing unacceptable environmental stress.  This problem is urgent because a number of transportation projects are being planned for the city, including imminent road expansion and building projects.  The stakes are high and people’s values matter.  While only a small component of the urban sprawl problem, the transportation problem is still very complex, and exhibits all the characteristics of an ill-structured problem.  We knew we could do little to solve this problem on our own.
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Figure 3.2 • People Walking on Church Street, Burlington [PHOTO CREDIT NEEDED]
We discovered that Burlington was to host a conference on sustainable community development the coming summer that would feature problem solving charrettes on various topics.  So we decided to prepare background material for a charrette on the transportation problem.  Our task was to effectively describe the local problem, and to then rely on experts attending from around the world to synthesize this information and propose possible solutions.  The charrette participants’ experience in sustainable community development would ensure that they consider the broader context of the problem as they worked to develop solutions.  We also sought additional guidance and support from the Burlington Legacy Project, an organization dedicated to creating a more sustainable Burlington.  

After putting together a concise statement of the overall problem, we subdivided the problem into three interrelated pieces—social impacts, environmental impacts, and the costs and benefits of alternative transportation.  A team of students worked on each topic and compiled all the information on a website.  Our team focused on social impacts, collecting crucial information from the organizational side of the Burlington-area Transportation System.  The website outlines local interest groups from the governmental, public, corporate and NGO sectors that are working to maintain or improve transportation in Chittenden County.  It also describes and links readers to the most important transportation projects and strategies underway in the area.  A third section discusses innovative international solutions and other references that may be useful to solving Burlington’s traffic-related problems.  The website is designed specifically for participants in the 2004 Burlington Sustainability Conference to familiarize themselves with main topics and to help navigate all of the other transportation-related websites available.  Brief descriptions provide quick background and links offer readers more in depth information on existing sites.

Project Sponsor: Burlington Legacy Project, www.cedo.ci.burlington.vt.us/legacy/

Project Web Site:  www.uvm.edu/~ddkarl/sochome.html

BOX 3-2: The Origins of Urban Sprawl

Sprawl has been a concern for literally thousands of years, with written testimonies dating back to ancient Rome and even Sumeria.
  In more modern times, growing concern over sprawl dates back to some time after World War II.  The simplest explanation of sprawl is that high crime rates, pollution, lack of privacy and green areas, high rent and land costs and poor quality schools drive people away from urban areas and toward the suburban communities where these problems are less severe, but this is at best a partial explanation.  

Co-evolutionary forces (see chapter 1 in the textbook) involving social, technological, economic, political, demographic and environmental changes also played a role.  Population growth creates pressure to expand urban areas, but historically the urban periphery was too far from jobs, commerce, and entertainment, and lacked infrastructure.  In the post-war period, mass production techniques and other technological advances reduced the price of single-family homes, cars and road construction.  The federal government implemented a number of policies designed to make home ownership affordable for more Americans, effectively increasing demand.  Desiring the immediate economic benefits of construction (which in the short term may outweigh the high costs of subsidizing infrastructure), many local governments myopically implemented policies stimulating suburban growth.  Direct and indirect government subsidies for driving (some estimates of the subsidies in the USA range from $1.60 to $7.55 per gallon of gas
) reduced personal transport costs.  Zoning restrictions separating residential from commercial and industrial areas reinforced the dependence on cars and roads.  Economic growth further stimulated the demand for houses and vehicles.

Integration in urban areas following World War II led many whites to flee to the suburbs where they re-established racially homogenous communities, in the well documented ‘white flight’.
  The fairly sudden exodus to the suburbs meant a large supply of houses on the urban markets, driving down their price.  This allowed lower income and non-white families to move into formerly higher income neighborhoods, which subsequently led yet more wealthy families to flee the cities.  The growing populations, high socioeconomic status and political influence of the new suburban communities attracted government resources, making it even more attractive to live in such areas.  Shifting of the tax base and government budgets towards the suburbs accelerated urban decay, driving yet more people out of the urban center. Thus, even in metropolitan areas where populations were shrinking, the developed land area increased.  What could be more illustrative of positive feedback loops?

As suburban communities became established, industries moved to the urban periphery as well, bringing on a new round of urban sprawl.  As increasing sprawl brought traffic congestion and other problems, new roads and high occupancy vehicle lanes were introduced to reduce congestion.  Perversely, faster commute times induced people to move beyond the existing suburbs, where urban problems were now taking hold, and to initiate the process again further out.  

BOX 3-3:  ENVISIONING A SUSTAINABLE AND DESIRABLE FUTURE

As Yogi Berra reputedly said, “If you don’t know where you’re going, you might not get there.”  To solve any problem, we first need to know where we’re going – we need a vision of a sustainable and desirable alternative to the present.  Achieving the vision requires concerted action, which will only occur if the vision is broadly shared.  In the absence of a shared vision, there is either no participation, or else pursuit of separate visions, where bickering over differences may deplete the energy required to attain common objectives.  People often respond more readily to carrots than to sticks.  If you bludgeon people with an extrapolation of current trends into a dismal future, you may be ignored.  A vision of a future better than the present is more likely to entice people to participate. 
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Figure 3.3 • Envisioning the future [NEED PERMISSION FROM CARTOONBANK.COM, FROM THE NEW YORKER]
The question is, how do we create a shared vision of our destination?  There are a number of practical methodologies.  At the community level, Michael Kinsley’s Economic Renewal Guide
 describes how to create a shared vision of a desirable community (see the Rocky Mountain Institute at www.rmi.org).  The basic approach can be applied to a number of different problems.  Another versatile approach is the future search, which has been described in detail by Weisbord and Janoff.
  The Gund Institute for Ecological Economics applied this approach to creating a vision for a sustainable and desirable America (see, www.uvm.edu/giee/ESDA/).  There’s even a journal called Futures (see, www.elsevier.com), devoted to exploring “divergent and pluralistic visions, ideas and opinions about the future,” including recent special issues on post-normal science (Sep. 1999), sustainable futures (Apr. 2000), the limits to growth revisited (Feb. 2001), and the end of disciplines (Feb. 2002).

Following the steps outlined in these texts to create a shared vision of a desirable solution-state to a problem could be the first step in a multi-semester project, or contribute significantly to the work of a sponsor.

BOX 3-4:  THINKING OUTSIDE THE BOX – DESIGNING COMPLEMENTARY CURRENCIES [ILLUSTRATE AS OUTSIDE THE BOX FOR THIS “BOXED” INSET]
Amy Kirschner

We constantly hear that that “there is no alternative” (TINA) to globalization. TINA tells us the local economy must be globally competitive, even if it imposes significant social and environmental costs at the community level.  LOIS (local ownership, import substitution) makes contrary claims that greater self-sufficiency creates more sustainable and desirable communities. The question is, how can plain-spun LOIS compete against the glamorous TINA? 

The Burlington Bread currency was created in the late 1990s to promote the local economy and build community. The writing on each ‘slice’ states that Bread, “stimulates our economy by recycling wealth locally. Bread is backed by real capital: our confidence in our work and in each other.” While Burlington Bread has had some initial success, such as business buy-in and grant support, it has not reached what could be considered critical mass. There is not a high degree of recirculation of the currency by businesses and it is not used by a large percentage of the community. 
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I participated in a problem based course at the University of Vermont on “Complementary Currency Systems and Community Development.”  Working closely with the Burlington Currency Project, this class studied the successes (and failures) of local currency systems around the world and looked to apply those lessens learned to a redesign of the Burlington Bread currency. 

The goals of the class were to produce an academic paper with the results of our class findings and discussions and to recommend successful techniques and examples from other currencies to Burlington Bread.  Among the strategies the class recommended for Burlington Bread were to: 

· Develop a hybrid fiat/mutual credit system to increase circulation, 

· Expand the Board of Directors to represent major institutions such as local government and the university who would be key to community acceptance, 

· Clarify membership responsibilities through a membership contract;

· Redesign the currency in full color to display the work of local artists in order to deter potential counterfeiting, promote local pride in the currency, and to fund administrative costs through “leakage” to collectors out of the system.

The Burlington Bread Board of Directors has approved all of the recommendations and many of the students from the class are now volunteering their time or receiving additional school credit to help Burlington Bread implement the ideas.  Building upon my coursework, I wrote a grant proposal that was funded, and will conduct a before and after study of the re-launch in July, 2004 to assess its impacts on sustainable community development.  This class was a powerful example of how to incorporate theory and research into a project that can serve the community.
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