CHAPTER

5

Evaluating the Objectives

In the process of structuring your problem in Chapter 3, you laid out a number of alternative goal-states that represent potential solutions. In Chapter 4, you subdivided the goal-states into various objectives then considered the implications of marginal analysis and the when-to-stop rule.  But applying marginal analysis to problem solving requires a solid understanding of the costs and benefits associated with each objective, which demands a more detailed evaluation of the objectives than you’ve done so far.  To prioritize objectives and choose between them also requires careful evaluation.  The goal of this chapter is to identify what knowledge and skills are needed to evaluate our objectives, and where to find them. 

The knowledge and skills required to fully evaluate a complex problem are inevitably beyond the capacity of a single discipline or person.  While some objectives fall neatly within a discipline, looking across objectives it becomes obvious that many different disciplines are required to evaluate all of them, and some may not be amenable to disciplinary evaluation at all.  We cannot expect that anyone will master all the relevant disciplines required to solve a problem, but rather that those engaged in ecological economic inquiries learn to ask the right questions, recognize what disciplinary or stakeholder knowledge and skills are required to answer them, and communicate and collaborate with those who have that knowledge.  

This is not to say that ecological economists have no disciplinary depth.  Quite the contrary.  Go to any international or regional meeting of the dozen or so professional societies of ecological economists and you’ll find people “trained” in many disciplines.  As ecological economists, we each bring to the problem-solving table our own expertise.  But it is essential not to allow disciplinary boundaries to become blinders, and ignore what falls outside of our disciplinary expertise.  The most important contributions of the ecological economist to problem-solving are the tools by which they apply the pre-analytic vision to defining problems and their ability to synthesize.

In this chapter we concentrate on transdisciplinary analysis as the basis for true synthesis, which we tackle in Part III.  To help illustrate, we introduce Case 5, an example of partnering a mix of undergraduate and graduate students with a city-sponsored initiative on measuring genuine progress in regional economies.  Alternative measures of economic well-being is a major theme in ecological economics, so why not learn by doing?

[CASE 5 – Measuring Genuine Progress in Regional Economies (incl. Figure 5.1)]
■
WHAT KNOWLEDGE AND SKILLS ARE NEEDED TO EVALUATE OBJECTIVES?

This question can be broken down into four more specific questions.  First, what type of knowledge is appropriate?  That is, do we need quantitative or qualitative measures, and what units of measurement are appropriate?  Second, most problems will affect different stakeholder groups differently – who gets what may be more important than total quantities.  How do you decide when distribution matters?  Third, data required to evaluate some objectives will be abundant, accurate and trustworthy, but for others it will be nonexistent or scarce and uncertain.  How do you assess the data’s quality, and cope with uncertainty?  Fourth, time and resources are limited.  You won’t be able to gather all the data you want, or reduce uncertainty as much as you would like.  But decisions are often urgent.  Delaying a decision while compiling additional information is itself a decision, and its consequences must be considered.  How much information is necessary before you take action, and how much uncertainty is acceptable?

The answers to these questions distinguish post-normal science from traditional science, and ecological economics from traditional disciplines.  Traditional science, in its efforts to arrive at the objective truth, calls only upon objective knowledge gathered by disciplinary experts and measured in concrete units.  As the saying goes, “If you only know how to use a hammer, everything begins to look like a nail.”  Disciplinary experts tend to use the units of measurement with which they are familiar, and ignore what they can’t measure.  For example, mainstream economists value everything from human life to an endangered species by imputing monetary value, and ignore the consequences of unequal distribution.

However, in real life it is often impossible or inappropriate to use concrete measurements all in the same unit.  For example, a general goal in problem solving is to improve the welfare of those affected by a problem.  But welfare is a mental state, a psychic flux that does not lend itself to physical measurement.  Distributional impacts also fall into this category, as they typically require comparisons of welfare between individuals.  Instead of facts, you may need to rely on qualitative, subjective assessments from the stakeholders themselves – a need explicitly recognized by post-normal science.

When quantitative measurement is appropriate, you will still need to decide on appropriate units of measurement.  For some objectives, dollars might work.  Others will be more readily measured in physical units such as tons of phosphorous emissions, percentage of total maximum daily load, or person-miles traveled.  Yet others will be amenable only to ordinal rankings and scales of good, better, best.  As we’ve noted in previous chapters, ecological economists take the position that the problem alone determines the knowledge and skills needed to solve it. Learn about the problem, then choose the tools.

PBL Case 5 helps illustrate some problems with the traditional disciplinary approach.  In the early 1900s, economists were debating about how to measure economic welfare.  Economists generally agreed that human welfare was the goal, but welfare was a ‘psychic flux’, and its measurement was not amenable to the economist’s tool kit.  In its place, economists chose the methodologically simpler task of measuring the gross domestic production of final goods and services (GDP), assuming that this was an adequate proxy for what we really wanted to know.  While GDP can be objectively measured, the assumption that it correlates with well-being is anything but objective.  GDP adds together both costs and benefits of growth, and in a full world has become an increasingly less appropriate measure of welfare (and perhaps more aptly a “gilded index of far reaching ruin”
).  

In response to these problems, Daly and Cobb started from the opposite direction, asking first what the determinants of economic welfare were, and then figuring out how to combine these into an Index of Sustainable Economic Welfare (ISEW).
  The index required input from atmospheric scientists, limnologists, ecologists, sociologists, economists, local government, individual citizens, families and so on.  The ISEW, and the more recent Genuine Progress Indicator (GPI), both make explicit adjustments to account for distribution and the contributions of built, social, human and natural capital to our economic well-being.  This is not to say that the ISEW and GPI are perfect.  Both measures ultimately aggregate all information into the single measure of dollars.  However, they make the rudimentary first step of counting costs as costs and benefits as benefits to consumption of material goods and services. 

[SIDE BAR: See Chapter 13 of the textbook for a discussion of welfare, GDP, and alternative measures, including the ISEW.]

[BOX 5-1.  Alternatives to GDP (incl. Figures 5.2 and 5.3)]
Uncertainty is a second factor that clearly distinguishes post normal science and ecological economics from traditional disciplinary science.  In their pursuit of objective truth, disciplinary scientists typically rely on repeated observations and statistical measures to cope with uncertainty.  But collecting the necessary data may take more time and resources than are available, and we are frequently dealing with a sample size of one system, undergoing constant change. That is, we may face co-evolutionary forces in which outcomes are inherently unpredictable.  You may recall that ecological economic systems confront three types of uncertainty.  When enough data is available, the analysis of risk is well suited to statistics.  However, pure uncertainty occurs when we cannot know the probabilities of possible outcomes. Ignorance occurs when we do not even know the possible outcomes.  In these circumstances, statistical analysis is useless.  

In many cases, facts are uncertain and disciplinary experts do not always have the answers we need.  Decisions are urgent and stakes are high, so we rarely have the time to verify the facts (which may require years of observation and experimentation) and gather the data we need.  In the presence of uncertain facts, the local knowledge of stakeholders can be as valuable and credible as expert opinion and statistical analysis.  

The truth is that as soon as we confront uncertainty and ignorance with respect to existing conditions and future outcomes, policy choices must answer a normative question: How should we weigh uncertain impacts on future generations?  This is a question for philosophy and ethics, not hard science.  Even when we are certain of outcomes, reasonable people may disagree on what is good or bad.  When values matter, stakeholder opinions must be taken into account.  

This brings us to the problem of assessing data quality.  How do we know when to trust the data that is available?  Traditional science looks to disciplinary literature reviewed by disciplinary peers, supplemented by statistically significant, repeatable experiments to test falsifiable hypotheses.  Post normal science recognizes that much of the needed knowledge falls outside of disciplinary boundaries, and is not amenable to rigorous scientific experiments.  It must therefore be supplemented by folk wisdom, anecdotal knowledge, small-scale surveys and similar sources.  

In the absence of statistical significance, ecological economists will often need to rely on rules of thumb, such as triangulation – if three separate sources of information all agree, then the information can be considered credible.  Common sense also helps.  For example, stakeholder opinion may be heavily weighted towards the self interest of the stakeholder.  The values of unbiased but informed outsiders might therefore carry considerable weight.

[BOX 5-2.  Disciplinary and Transdisciplinary Approaches as Complements]

Finally, the goal of the traditional scientist is often to understand a system, which may require years and years of study.  The applied problem solver is more concerned with appropriate action than complete understanding.  The challenge is to decide how much information is required to act.  The answer depends on the urgency of the problem, the importance of any decisions, and the resources available for your research.  You must carefully weigh the consequences of not acting against the consequences of acting too soon, and think twice before committing to irreversible outcomes.  In the evolving complex systems we face in ecological economics, it will almost never be possible to get all the information necessary to make a decision.  You will always be forced to act on incomplete information.  

In summary, your job is not to learn all the knowledge and skills required to solve a complex problem, which is an impossible task.  Instead, you must learn enough about different disciplines and methodologies and about your problem and its stakeholders that you can decide what knowledge and skills are required, and who possesses them.  You must also learn therefore to communicate effectively across disciplines, across sectors of society, and frequently across cultures.  These skills come with practice, and there is no better time to start than now. 

EXERCISE 5.1

Creating a List of Knowledge and Skills

Every problem is different, and every one will required a different set of knowledge and skills to solve.  There are, however, questions we can ask in any problem solving situation that will help us identify what knowledge and skills are necessary to evaluate a given set of objectives.  For this exercise, you should ask the following questions about each of the objectives in your problem.  If you are not working on a problem of your own, we suggest you use objectives from the current Case 5.  

For example the GPI has 26 separate pieces that go into calculating the overall index.   The list of all the components to the most recent U.S. GPI can be downloaded as a PDF file from Redefining Progress at www.redefiningprogress.org/projects/gpi/.  Each piece requires a base of knowledge and skills to measure.  The class that calculated the Vermont GPI in Case 5 organized into eight research groups:

Income (Columns A, B, C)
Pollution (Columns P, Q, R)
Households (Columns D, E, F, L, N)
Land loss (Columns S, T, X)
Mobility (Columns G, M, O)
Natural Capital (Columns U, V, W)
Social Capital (Columns H, I, J, K)
Net Investment (Columns Y, Z)
Each student group had to determine the knowledge and skills required to calculate each column. [INCLUDE A TABLE AND FIGURES OF GPI COMPONENTS IN AN APPENDIX?]
For the objectives to your own problem, or for the GPI as an exercise, can you answer the following questions:

1. Is qualitative or quantitative measurement of the objective appropriate?

2. Do values matter?  That is, if qualitative measurement is appropriate, are reasonable people likely to agree on what is being measured, but disagree on the measurement?  

3. What is the appropriate unit of measurement? List the possible units.

4. Is disciplinary expertise or stakeholder knowledge required to collect or interpret the data?  Does it fall neatly within a single discipline, is more than one discipline required, or does it fall between disciplines? 

5. Does the data already exist?  Who gathered it?  How and why was it gathered?

6. If data does exist, what is the quality?  Rank the quality according to the source of the data (peer reviewed journal article, web-site, government statistics), the credibility of those who gathered the information (i.e. vested interests, inherent bias), the suitability of their methodology and their skills in applying the methodology, and any other criteria you think relevant. 

7. How much uncertainty is associated with the data, and what is the potential for resolving it?  Are there any inherent problems with measurement?  

8. Does distribution matter?  Can the data be disaggregated or collected at the level of different stakeholder groups?  

The answers to these questions are relevant in deciding what knowledge and skills are necessary to gather data and to assess the quality of data once it has been gathered. You are likely to find that even evaluation of a single objective requires a multitude of skills. We leave the far greater challenge of synthesizing the evaluations of all objectives for Part III.

■
WHERE AND HOW CAN THESE KNOWLEDGE AND SKILLS BE FOUND AMONG STAKEHOLDER EXPERTISE? 
There are four distinct types of knowledge and skills among stakeholders that are relevant to the problem solving process.  First, in Chapters 1, 2, and 3, we discussed the role of stakeholders in identifying, defining and structuring the problem.  Stakeholders are required for this because by definition they are the ones most affected by the problem, are likely to understand its causes and effects and be aware of potential obstacles to solving it.  Second, the local knowledge of stakeholders can be useful for evaluating problem impacts and potential solutions.  This is the information identified in Exercise 5.1, and is critical for analysis.  Third, stakeholders often know how to communicate with each other most effectively.  A close working relationship with a few key stakeholders can open doors to the knowledge and skills of others, and help communicate research results back to those who need them.  Fourth, in many cases stakeholders are in the best position to implement solutions.  While our primary focus in this chapter is on the second type of knowledge, we may only be able to acquire it if we pay attention to the others as well.  

Our experience shows that stakeholders who are engaged in the problem solving process are the ones most likely to share their knowledge, skills and values.  But there are many degrees of engagement.  The lowest level of engagement is simply to inform, which typically does little to encourage either the sharing of information or the implementation of solutions.  If there is a one way flow of information from problem-solver to stakeholder, it will be difficult for the problem solver to know what essential information the stakeholders might have, and make the job of attaining information even more difficult.  The stakeholders are not part of the problem solving process.

[SIDE BAR: Degrees of engaging stakeholders: inform, consultation, joint planning, delegated authority, agenda-setting.]  

The next level of engagement is consultation, where outsiders identify the problem and initiate the research program, but at least ask for stakeholder input.  Under these circumstances, some stakeholders are more likely to share critical information.  True participation should not only involve citizens, but offer them power in negotiating outcomes and implementing solutions.  This requires at least some degree of joint planning, where stakeholders are clearly involved in identifying, defining and structuring the problem.  A step beyond is delegated authority
, where stakeholders are empowered to help implement potential solutions to the problem.  The more engaged the stakeholder, the more likely they are to help identify sources of knowledge and actively seek it out – either by gathering the information themselves, or helping you to establish contact.  This can be particularly useful when some stakeholders are reluctant to communicate with outsiders, but are willing to communicate with members of their own community.

[BOX 5-3.  Networking through Stakeholders]

In Case 5, the Burlington Legacy Project was actively seeking ways to measure economic, social, and environmental progress for the City of Burlington.  By assembling a sub-committee on community indicators, the Legacy Project was able to assemble a diverse group of city-wide interests to help brainstorm on what indicators would be most useful, and how they might be measured.  The director of the Legacy Project was seeking people-power to help develop some new indicators, and a class in ecological economics was in the right place at the right time.  The GPI that developed over the course of one semester was evaluated and found lacking for some more detailed questions on quality of life.  As a result, a project on designing, implementing, and evaluating a quality of life survey was launched in a subsequent class (see Box 5-1).  Both the GPI and the quality of life survey are helping the Legacy Project design policy and planning initiatives for the City of Burlington around the theme of sustainable community development.  In fact, the mayor of Burlington is now running for governor on a platform he calls the 4 Es – Economy, Equity, Environment, and Education – in other words, ecological economics!

By incorporating the general public’s ideas and engaging the public in change, researchers and policy developers can help to foster a sense of community awareness and responsibility, increase ownership of and commitment to strategies, and provide greater political credibility due to a more accountable and transparent policy making processes.
  This is not news to developers.  Those with the most to gain from economic development understand the importance of citizen support.
 

The final level of engagement occurs when process is truly community driven, and stakeholders themselves set the research agenda and your role is simply to contribute to their efforts.  This occurs when the stakeholders themselves are your sponsors, research is community driven and collaborative, information flows freely, and community members believe in the results and act on them.  
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Figure 5.4 • The Continuum of Stakeholder Engagement
Figure 5.4 illustrates this continuum of stakeholder engagement.  Effectively engaging stakeholders and gaining access to their skills and knowledge requires both respect and trust.  While in many cases you will have more formal education than your stakeholders, you are seeking their help because they have knowledge and wisdom that you do not have.  Never approach a stakeholder as part of ‘the problem’.  You are there to obtain information, and the stakeholder is doing you a favor by providing it to you.  You may find that your entire perception of the problem changes as you speak with stakeholders, as it should.

Of course, you must also recognize that while stakeholder knowledge, skills and values are important, they must be used with caution.  While local knowledge is often impressive, it is far from perfect.  Assuming all local knowledge is valuable can be just as foolish as assuming that none is.  For example, in interviews with Australian farmers (see Box 5-3) to assess their understanding of ecosystem services, students found that farmers were aware of all the ecosystem services they had found in their literature reviews.  However, the farmers’ quantitative evaluation of the services was often highly suspect.  When discussing waste absorption capacity, several farmers claimed that water purified itself every 100 yards, so cows defecating in a stream had no negative impact on water quality beyond that range.
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Figure 5.5 • Local knowledge can be narrow in focus and perception.

In addition, stakeholders may have vested interests in and reveal to researchers only part of what they know.  You might want to verify information by checking it with distinct stakeholder groups or other sources of information, such as knowledgeable ‘outsiders’ with no vested interests.  Keep in mind the principle of triangulation.  When three distinct sources of information support each other, then you can have more confidence in their validity.  

[BOX 5-4. Participatory Rural Appraisal]
EXERCISE 5.2

Creating a List of Key Stakeholders

In Exercise 5.1, you began to identify what knowledge and skills are required to evaluate your objectives.  Now you must decide who among the stakeholders has the knowledge and skills necessary, and begin thinking about how you might get it.  Again, if you do not have your own problem to work on, we suggest you conduct this exercise using the information available in the most recent GPI report available from Redefining Progress.  In either case, for this exercise you should focus only on those objectives for which you decided stakeholder input is required.  

1. If you decided in Exercise 5.1 that values matter, then make a list of the stakeholder groups (including informed but unbiased observers, if necessary) whose values are relevant.  

2. If stakeholder knowledge is required to collect or interpret data, list the relevant stakeholder groups.  

3. If data on stakeholder values does not exist or is not of adequate quality, do you think relevant stakeholders would readily reveal their values to you?  To your sponsor?  Are there any key stakeholders with whom you have a close relationship that could possibly help in the collection of the data?  How much time and effort would be required to gather it?  How important is this information to evaluating the objective?

4. If you are not using traditional scientific methods to gather your data, can you find multiple sources to confirm your data, preferably at least three?  What are these sources?

■
WHERE AND HOW CAN THESE KNOWLEDGE AND SKILLS BE FOUND AMONG DISCIPLINARY EXPERTISE? 
Transdisciplinary education and inquiry does not ask that we try to learn all the disciplines, it merely asks that we learn to ask the right questions, recognize what many disciplines can contribute to solving a problem, and communicate and collaborate with others from those disciplines.  The challenge of transdisciplinary thinking begins with asking: What disciplines could contribute to the understanding and resolution of your problem?  Are practitioners of different disciplines likely to look at the problem from different perspectives? Are they likely to pursue different solutions?

For instance, to understand the societal challenge of global climate change requires the insight of the scientist on the scale and consequences of the human population; the perspective of the social scientist on policy choice, design, and institutional context; and the wisdom of the humanities in illuminating the human spirit, exploring our place in the natural world, and appreciating our multi-cultural heritage and co-evolution.  To move beyond just a multi-disciplinary understanding and toward transdisciplinary solutions requires that the interface between the traditional branches of learning – natural sciences, social sciences, and humanities – be explored and new ideas formed.

With so many disciplines, sub-disciplines, sub-sub-disciplines, etc., etc. it may be overwhelming at first to decide where to look.  A useful starting point is to start with the convention of the three branches of learning.  Below are some brief descriptions of each branch’s relevance to ecological economic problem-solving, along with a sampling of disciplines.  Then follows a description of the critical borderlands between the branches that are rapidly developing, and the example of transdisciplinary research behind the GPI on Case 5.

Natural Sciences

When most people think of science, they think of the natural sciences.  This is the branch of knowledge dedicated to the objective, value-free understanding of nature, including both biotic and abiotic components.  While the science itself may strive to be value free, its practitioners may have value laden goals towards which they dedicate their research.  The mission of the academy of natural sciences is to “create the basis for a healthy and sustainable planet through exploration, research and education.” 
 This could hardly be more relevant to the goals of ecological economics.

Most illustrative of this search for objective truth are the basic sciences – physics, chemistry, and biology and all of their various specialties and multi-disciplinary incarnations.  The basic sciences seek to increase our fundamental knowledge of the bio-physical basis of ecological economic problems.  At their root of inquiry are the very means of existence of ecological economic systems.  Science has been most successful in understanding physical systems, systems without emotion and irrationality.  The science of climate change, biodiversity loss, watershed health, etc. is a science of physical processes (although dominated by human-induced changes).  Many scientists limit themselves to “objectively” explaining “what is” and avoiding “what should be”.  Some scientists go so far as to seek objective truth to social and ethical dilemmas through the scientific enterprise, driven by the same hypothesis-driven scientific method used to prove and disprove laws of nature.  As social animals, for instance, socio-biologist Edward Wilson has long pushed for a more natural science based inquiry into gene-culture co-evolution and the biological underpinnings of human nature.

Consistent with the basic sciences, and at the root of ecological economics, is of course the study of ecology.  Since all resources come from nature, and once used return to nature as waste, all problems must have some relationship to ecosystems and hence ecology.  Ecologists explore the role biotic resources play in an ecosystem, and what impact their extraction may have.  They can also help us understand the impacts of mineral resource extraction, of infrastructure development (e.g. roads and impervious surfaces, dams, land fills, etc.), environmental modifications (e.g. dredging of harbors, conversion of forests, etc.) and of the return of wastes to the environment. 

But the sciences are not all about the search for knowledge.  Science is also applied to solve problems.  For example, engineering is the application of the basic sciences.  The main question from an engineer’s point of view is: Can technology contribute to the resolution of the problem?  For many ecological economic problems, this question is typically posed as whether technology can mitigate the problem by creating substitutes for lost or damaged resources or for whatever it is that is using up or damaging resources.  Can technology reduce continued production of undesired impacts?  Can it clean up already produced undesired impacts?  And so on.  These questions naturally lead to others that have not always been within the domain of engineering (once again, the need for transdisciplinarity).  For instance, if technological ‘solutions’ exist, why haven’t they been implemented?  Do they cost too much?  Is there controversy over who should pay the costs?  Are new technologies being pursued?  If not, why not?  If so, how will they resolve the problem?

Social Sciences

The social sciences can help address some of these questions that fall short in traditional science and applied science.  The social sciences seek improve society’s self-understanding, but do so from different organizing principles.  Unless we understand why humans as social creatures behave as they do and how they interact with their cultural, social, economic, political and biophysical environments, we can never hope to solve the problems our behavior causes.  The ultimate goal of most social scientists is to increase the well-being of society.

For example, political science is the study of the role and workings of government; of power relationships between individuals, groups, and states; of the policy making process and the effects of policies; and of the resolution of conflicting claims.  Some questions from this lens are simply jurisdictional in nature.  For instance, what is the political jurisdiction in which the problem occurs?  Is it contained within one political jurisdiction, or does it cross several?  Does the problem have international impacts, and if so do appropriate political institutions for addressing the problem even exist?  Are any governments involved in the creation or resolution of the problem?  Why or why not?  Other questions might address the political barriers to problem-solving, and distributional consequences of their resolution.  What are the obstacles to implementing government policies that address the problem?  How would potential policies affect different groups in society?  Who affects or is affected by the problem, and what are the power relationships between the individuals and groups involved? Is one group more politically powerful or influential than the other? Through what means do they assert their power?  What is the potential for changing power relations?  Could the problem itself potentially unite groups that together could assert political power?

An even broader study of society is sociology, literally the study of social life.  How do people interact and form groups, and how do the groups then interact?  How do social institutions come about?  What are the social causes and consequences of human behavior? How and why do societies change?  It starts from the basic assumption that humans are not atomistic individuals (‘homogenous globules of desire’ in the words of Thorsten Veblen) but rather inextricably intertwined in a social structure.  Once we abandon the typical economic assumption of fixed preferences (i.e. preferences that can not be changed by other individuals, groups, or social institutions), then the questions from a sociological perspective are endless.  Are those affected by the problem acting to resolve it?  Successfully?  Why or why not?  If they are acting, what means are they using?  Are they effective? Are other means available? Are some groups more active than others? Could groups work together to improve their results?  Could the problem help unite people into groups?  What social institutions or lack thereof have contributed to creating the problem?  What cultural behaviors have contributed?  How is the dominant world-view of society related to the problem?  How can we go about changing institutions, cultures, and world-views in ways that address the problem?

At the other end of the spectrum of study on the human condition is psychology, the study of feelings, desires, cognition, reasoning, decisions and behavior – why people think the things they think, feel the things they feel, and (in the case of many economic applications) buy the things they buy.  Psychology lies at the root of neoclassical economic theory, with the assumptions that humans are insatiable and endlessly acquisitive, motivated solely by rational self-interest, and that consumer goods are the primary source of human satisfaction.  However, human behavior (particularly social human behavior) is infinitely more complex than the caricature of homo economicus (rational man) in most introductory economics textbooks.  How does psychology apply to your problem?  First you might ask whether the standard economic assumptions apply to the problem you are addressing.  Is your concern motivated by rational self-interest, or are there elements of concern for others involved?  What human behaviors have helped generate the problem?  What feelings and desires drive those behaviors?  Are they inborn or learned?  Are they subject to change?  How might society go about changing voluntary behaviors in a way that would help solve the problem?
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Figure 5.6 • The study of human nature can help the ecological economist devise effective means of shaping human behavior toward larger society goals. NEED TO GET PERMISSION
As a final example, as within the natural sciences, some disciplines are almost entirely oriented to the application of knowledge.  This includes the study of law.  Implementation of policy is often a desired endpoint to problem solving, and policy is generally legislated by lawmakers.  What laws affect your problem?  What is the origin of those laws?  Have conditions changed since the laws were created so that the laws may now be less appropriate?  For example, water laws in the western United States are based on ‘the doctrine of prior appropriation’, or first come, first serve.  Thus, in a drought, the person who first appropriated water is entitled to their full share, even if others end up with nothing.  Have population increases and/or economic growth affected the appropriateness of those laws?  Have conditions changed so that new laws become appropriate?  For example, thousands of new chemicals are developed by industry every year. Should new laws require more extensive testing of their safety before production is allowed?  

Humanities

The humanities include history, language and literature, philosophy, ethics and religion, arts and music.  They help us understand our culture and those of others.  As historians say, “Those who do not learn history are condemned to repeat it.”  What can we learn from history about the problem you’re addressing?  What is the history of the problem itself?  From who’s perspective?  Remember, much of history has been written by the ruling class.  

Language and literature are fundamental communication tools, and communication is essential for solving problems.  How does literature shape the way people understand ecological economic problems?  Can it catalyze change?  Can it be manipulated as a tool to inform people and change attitudes?

Philosophy, ethics and religion can be essential to understanding and resolving environmental problems.  Economics was originally considered a branch of moral philosophy, and ecological economics retains these roots.  What do the various religions have to say about ecological stewardship?
  About the distribution of wealth and resources?  Are the messages being effectively communicated?  Why or why not?  What cultural/world view issues are related to the problem?  Does the problem affect people differently (it’s hard to think of one that does not), and do different people have varying degrees of responsibility in causing the problem?  Does this bring up questions of justice and fairness, or impacts on future generations?  How should we account for those impacts?  What are our obligations with respect to future generations with respect to this problem?

As mentioned above, the roots of ecological economics date to the classical era of economic thought can more aptly be described as philosophy than social science.  In the classical tradition, much fruitful collaboration with scholars in the humanities can be found in the ecological economics literature.  Herman Daly’s work with John Cobb, a theologian, produced For the Common Good a hallmark in the evolution of ecological economics.  The largely philosophy driven journal Environmental Values enjoys a considerable cross-fertilization from scholars who call themselves ecological economists.  The goals of sustainable scale and just distribution are inherently normative and thus in the domain of the humanities.  Even mainstream economics is concerned with balancing what is possible with what is desirable, and is thus a fusion of the sciences and humanities.  The question of what ends are desirable must be answered before resources can be efficiently allocated towards those ends.

One particular area of fruitful exchange among ecological economists has been over the process of decision making in groups as it relates to procedural fairness.
  Philosophers such as Rawls
 and Habermas
 have long argued that group discourse should be understood in terms of procedural norms in which notions of unforced agreement between free and equal moral persons play a central role QUOTE "" 
.  By implementing a fair and structured procedure for deliberation, small groups of citizen-stakeholders can make judgments over public goods beyond their individual weighing of costs and benefits.  A tradition of philosophical inquiry into fairness, particularly as it relates to group process, can help reveal widely held social values that can guide policy-makers.

Borderland Disciplines

Traditional disciplines within these age-old branches of learning can only take us so far.  Ecological economics also follows a trend of blurring artificial boundaries between disciplines that has been particularly prevalent within the natural sciences for some time.  Physicists, chemists, and biologists generally speak the same language and accept the same set of principles.  In fact, ecology is nestled within a hierarchy of named disciplines organized by their scope of inquiry, not hard fought ideological disputes.  What is taught at universities in evolutionary biology, ecology, organismic biology, cellular biology, molecular biology, biochemistry, chemistry, and physics is generally consistent with one another at each level of inquiry, what sociobiologist Edward O. Wilson calls “consilience”.
  This has required a softening of disciplinary walls and careful building of bridges, but has been comparatively easy as compared to the chasm between the natural sciences, social sciences, and humanities.  The challenge lies now in what Wilson describes as the borderland disciplines, of which ecological economics is leading the charge.

For example, collaboration between psychologists and economists is a rapidly growing borderland discipline of behavioral economics.  Contrary to strict economic assumptions on human behavior, results from empirical tests with human subjects indicate the existence of endowment effects (people place higher values on things they already possess), hyperbolic discounting (people discount the near future at a higher rate than the distant future), loss aversion (people are much more averse to taking a loss than to enjoying an equal gain), the part-whole problem (people consistently place higher values on the sum of individual components of an object of utility than on the whole thing itself) and many other “anomalies” in consumer choice theory.
 

As improved well-being is a critical goal in economics, the psychology of well-being is a particularly fertile area of research.  In an important interdisciplinary synthesis, Brekke and Howarth
 provide evidence that status accounts for about a third of the benefits conferred by consumption.  A cross-the-board ratcheting down of status driven consumption would have no effect on status, but would reduce the impacts of consumption on the environment.  Max-Neef’s interdisciplinary research has found that consumption is only one of many activities that meet human needs and enhance our well-being, and the need for consumption is satiable (see Box 5-1).  We pursue consumption in a misguided effort to meet other needs that could in fact be fulfilled through activities that do not threaten our sustaining ecosystem.  In fact, Robert Lane
 and others have found evidence of a threshold effect, where greater consumption fails to increase our well-being beyond a certain level.  Together, this research justifies the powerful message that achieving a sustainable scale and just distribution does not require sacrifice.  

It is in this context that the ecological economist must search for (or devise) methodologies that do not rely upon mutually exclusive assumptions, or contradictory pre-analytic visions.  As ecological economists, one of our tasks is to bring about consilience within the social sciences, and between the natural sciences, social sciences and humanities.  As a problem solver, your task is to make sure that the assumptions behind any methodologies you apply do not contradict what you know about the system in which your problem occurs.

The GPI and Transdisciplinary Research

It is unlikely that you will be aware of all the methodologies required, much less proficient in them.  As an ecological economist, your task is to have a solid understanding of the problem, and enough familiarity with the different disciplines that you know where to turn for assistance.  The greatest challenge you are likely to face is communication.  Different academic disciplines typically develop their own assumptions, approaches and language, and often have a difficult time communicating with each other.  

So how do we know who to ask for help?  In Case 5, the GPI has a broad list of objectives, and therefore provides some good examples.  Like GDP, the GPI starts out with measures of real personal consumption, and turns to economics for some appropriate methodologies.  Personal consumption is then adjusted for income distribution – theoretically justified by the law of diminishing marginal utility, and empirically measured by the Gini coefficient. 

[SIDE BAR: The Gini coefficient is used to measure the inequality of the distribution of wealth or income across a population.  See Chapter 15, pp. 264-267 in the textbook for a discussion on measuring income distribution.].  

But the challenge lies in assigning weights.  How does income distribution affect social well-being?  The answer to this question lies in the realm of psychology and sociology, and integration of psychology and economics is now emerging as a borderland discipline.
  Other adjustments to GDP include adding the value of household work, parenting and volunteer work, and subtracting the costs of crime, family breakdown and underemployment – each an area of research that you could (and some have) spend a lifetime exploring.  Statisticians can help in drawing out the relevant information from available data, sociologists and psychologists can again help in assigning weights.  Surveys, a methodology used by many disciplines, may be necessary to supplement existing data.  The GPI also accounts for the loss of various ecosystems, non-renewable resources, the ozone layer, and farmlands.  Ecologists, foresters, limnologists, geologists, atmospheric scientists, soil scientists and agriculture specialists can help in locating and analyzing much of this data.  It’s usually not that tough to figure out what disciplines are required.

In many cases, the biggest challenge is not in initial evaluation of objectives, but rather in deciding on units of measurement, and whether and how to convert information into a common metric.  Here is where communication becomes critical.  The GPI, designed as an alternative to GDP, has basically gone along with conventional economics in its decision to convert all values to dollars.  This approach has certainly facilitated communication of the measure – everyone understands dollars, and it can be easily compared to GDP.  But interdisciplinary dialogue has been used to improve the dollar valuation.  For example, ecologists are consulted to help account for the increasing marginal value of ecosystems as they become scarcer.  

The problem of calculating GPI has of course been tackled before.  The lists of objectives to be measured and how to measure them are readily available.
  But in many cases you will be conducting original research, and there is less to build on.  When this happens, you will have to carefully evaluate the costs and benefits of different methodologies, and recognize that greater accuracy and precision may require more time and resources than you have.  You must strive for optimal ignorance – how much information is just enough to make an adequate decision?  This of course depends on the urgency of your problem and the stakes involved.  It will differ in every case.  As you work with experts in other disciplines, you will need to defend yourself when you move away from statistically significant sample sizes, replicability and precise measurements.  Post-normal science is not lazy or unscientific: It is a completely defensible approach to addressing complex problems.

EXERCISE 5.3

Creating a List of Key Disciplines

This exercise builds on your initial transdisciplinary inquiries made in Exercise 3.1.  Here we ask you to make a list of key disciplines and methodologies for your problem of study.  From the point of view of each discipline:

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.

These four points can be done over and over again, from the perspective of each disciplinary lens.  In the process, the restrictions of each discipline are revealed and gaps of knowledge identified, which leads naturally to a more inclusive, transdisciplinary approach to problem solving.  As you decide on methodologies, you would do well to consider the following guidelines:

· Start by understanding the objective you want to evaluate, then decide what methodology is appropriate;

· As you consider various methodologies, always bear in mind the limited time and resources available.  You must make the economic decision of how to allocate your scarce resources to achieve the desired ends—in this case, adequate evaluation of your various objectives;

· For each methodology you consider, examine the underlying assumptions required for the methodology to work, and ask how well they are supported by the system in which your problem is embedded.

· Keep an eye out for borderland disciplines, those areas where researchers have already begun to combine the knowledge and theories of two or more traditionally separated disciplines.

Ultimately, you should abandon the disciplinary perspective, and focus on the problem as a whole.  In other words, once you have analyzed the problem from the perspective of each discipline (Exercise 5.3) and stakeholder group (Exercise 5.2), you will need to integrate your insights into a big picture once again.  The next section of the workbook prepares you to synthesize insight from analysis.

Project Step V
Progress Report and Draft

Though you undoubtedly have a long way to go before you complete your research, it is a bad idea to leave too much work for the end.  With this in mind, your task now is to write up a progress report in the format of a rough draft of your final communication.  This will serve two important purposes.  First, it will help you recognize what steps you still need to complete, and lay out in detail how you will go about completing them.  Second, it will allow you to get feedback from your sponsor, professor and even stakeholders on what you have already done.

How long should your draft be?  This depends on your final product, but we offer an anecdote in the way of guidelines.  Hemingway (or Mark Twain, or someone famous) reportedly once told a friend “I would have written a shorter letter if I’d had more time.”  Quality counts more than quantity, but it is typically much harder to do an adequate job in 5 pages than in 10.  Ten great pages is usually better than 20 good ones, but 20 good pages is better than 10 poor ones.  

The credibility and value of your final project will depend on the quality and thoroughness of your research, the extent to which you contribute to solving the problem, and the clarity and effectiveness of your product.  Feedback from the sponsor also carries considerable weight.  This draft is an opportunity to get feedback on how well you’ve accomplished these goals so far.

While it is difficult to provide generic guidelines for writing a communication when the potential range of topics and formats is so large, there are certain elements it should contain, which we describe below.  

1. Introduction.  The statement of the problem you submitted earlier can serve as the first draft of your introduction.  This draft however should reflect all that you learned about the problem since then. Your first statement of the problem was primarily based on a fairly standard review of the literature.  You should now be able to supplement that information with a literature review expanding more disciplines, including the borderland disciplines.  You should also incorporate what you have learned from the stakeholders in your problem.  If you missed any key issues in your first statement of the problem, make sure you include them this time.

2. Goals and objectives.  In your project contract, you briefly described your research goal and the final report you would provide to your sponsor.  By now, you may have fleshed this out or even changed it.  State your general goal, then break it down into the specific objectives you will need to complete in order to attain this goal.  

3. Methods.  Explain what you are doing in detail, the methods you are using, and the steps you are taking.  If you break down your goal into specific objectives, then your methods should explain how you will accomplish each objective.  Provide information on organizations or individuals you are speaking with, and the types of information that you seek from them.  Include any interview questions or surveys as an appendix.  List any other sources of information for your project. 

4. Results.  This section will obviously be preliminary, but it is worth describing your results so far.  At this point, your primary focus will probably be on analysis of the various components of your problem.  In your final report, you should probably pay more attention to synthesis – an explanation of how the component parts interact with each other to create the whole.

5. Discussion.  This section will be even more preliminary than your results.  Describe the significance of your results. How do they contribute to the goals and objectives of your sponsor?  Based on your research, do you have any policy or implementation recommendations?  Do you have any suggestions for future research?

6. Next steps.  Provided a detailed summary of what you still need to do. Who is going to do it, how will they do it, and when will they do it?  If your group is big enough, you may need to break it down into separate groups for analysis of problem components.  One critical next step will be synthesis, which we turn to in the following sections.

PBL CASE 5

Measuring Genuine Progress in Regional Economies

Karen Fligger

Cities, counties and states need indicators of their economic performance that capture the larger ecological and social dimensions of human communities, and the sustainability of our activities.  They need metrics that go beyond the standard economic indicators like gross national product (GNP) or gross domestic product (GDP)
, but they also need indicators that can bring all of the disparate economic, environmental and social elements into a common framework and inform citizens and policy-makers alike whether they are making real, net progress.  To help achieve this desirable end, an ecological economics class teamed up with the city-sponsored Burlington Legacy Project (www.cedo.ci.burlington.vt.us/legacy/) to measure the Genuine Progress Progress Indicator (GPI) for Vermont, a version of the Index of Sustainable Economic Welfare (ISEW) developed by Redefining Progress (see www.redefiningprogress.org/projects/gpi/).

The ISEW and GPI have been estimated for a number of countries worldwide and for a few Canadian provinces, but had not been estimated for a U.S. state, county, or city.  The class set out to estimate GPI for the state of Vermont, Chittenden County (the county with the largest population in the state), and for Burlington (Vermont’s and Chittenden County’s largest city). We followed the methods used by Redefining Progress in estimating the GPI to the extent possible.  This allowed the maximum degree of consistency with the national GPI estimates for comparison.  Figure 5.1 highlights the general results of GPI per capita estimates for the decadal years from 1950 to 2000.


[image: image4]
Figure 5.1 • Per Capita GPI for US, Vermont, Chittenden County, and Burlington

The GPI starts with personal consumption expenditures (the major portion of GDP), and adjusts for distribution of income.  Next follow a series of additions that estimate non-marketed positive benefits ranging from the value of unpaid household work to the services of highways and streets.  These are followed by a list of subtractions, including losses of social capital (i.e. cost of crime, family breakdown and divorce, leisure time, underemployment) and natural capital (depletion of non-renewable resources, long term environmental damage, and cost of ozone depletion).  Finally there are two calculations that deal with net investment and net foreign (in this case, out of state) lending and borrowing, which can be either positive or negative.  In all, the GPI tabulation includes 26 columns which were grouped into 8 categories and assigned to pairs of students to work through the various data collection and scaling problems.  

Burlington, Vermont has received many accolades on its high quality of life, including “one of the 50 best places to live” in the U.S. (Men’s Journal, 2003), “one of America’s dozen distinctive destinations” (National Trust for Historic Preservation), one of the “hippest” places to live and ride (Bike magazine), the “4th healthiest” and “2nd happiest” places to live in the U.S. (Self magazine), and number one on a list of “America’s Dream Towns” (Outside magazine).  The class research helped to quantify these distinctions, as well as create a framework to track genuine progress in the future.  Class results were presented in a city press conference by the mayor (who’s currently running for governor on a sustainability platform), documented in a report with the Burlington Legacy Project, and lead to a multi-authored publication in the journal of Ecological Economics.

Project web site:  www.uvm.edu/~jdericks/GPI/

BOX 5-1.  Alternatives to GDP

We’ve put a lot of emphasis in this workbook on the importance of working with stakeholders, but have presented a case study in which stakeholder participation was limited to partnership with a local NGO.  Thus, while the measures chosen for GPI have been carefully designed to measure stakeholder well-being, it was still designed with little direct input from most stakeholder groups.  At its core, the GPI is still a consumption based measure of well-being.  It makes the assumption more is always better, and does little to adjust for the diminishing marginal utility of economic growth (though it does account for the rising marginal utility of diminishing stocks of natural capital).  And the same measures are used everywhere it is applied, largely ignoring cultural differences.  Its failure to work closely with stakeholders in its design and measurement is probably one of its greatest shortcomings.  There are a number of possible solutions to this problem.

Complementing the work on the GPI, students in an ecological economics course at the University of Vermont conducted a Quality of Life survey in Burlington, in which they interviewed nearly 600 citizens to discover the role of natural, built, human and social capital in contributing to quality of life.  On a scale from 1 to 5 (with 1 = very important, and 5 = very unimportant), the most important capital in most people’s lives was social, followed by human, natural, and built.  The capital stock that welfare economist’s spend the most effort measuring (built capital) and using as a basis for policy advice was the least important.
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Figures 5.2a, b, c, and d • Importance scores for capital stocks to Burlington quality of life.

However, balance between the capital stocks was also a key finding.  When asked to distribute 100 points across the four capital stocks according to importance, most respondents chose a somewhat balanced distribution, however, preserving the order of importance of social over human over natural over built.
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Figure 5.3 • Average distribution of 100 points across capital stocks by importance to Burlington quality of life.

Going a step further, Chilean ecological economist Manfred Max-Neef is working closely with stakeholders to develop a more accurate measure of well-being.  Integrating the academic literature with extensive, interactive stakeholder interviews, Max-Neef has concluded that humans everywhere have the same needs, which are subsistence, protection, affection, understanding, participation, idleness, creation, identity and freedom (see pp. 238-241, Chapter 13 in the textbook).  However, the way people satisfy these needs differs across time and cultures.  Designing an appropriate measure of human well-being therefore requires extensive stakeholder participation.  

The GPI is more commonly used today as a truer measure of economic welfare.  The evaluation procedures are fairly straightforward, and the results are easy to understand, communicate, and act upon.  Conducting a quality of life survey probably provides more accurate but less precise information that is harder to communicate and act upon.  While Max-Neef’s approach is likely to yield the most valuable results, it also by far the most difficult undertaking with the least transferability of results.  All three are approaches far superior to GDP, and are appropriate student projects under the right circumstances.

Box 5-2.  Disciplinary and Transdisciplinary Approaches as Complements

Both engineers and ecological economists pride themselves on being problem solvers.  Engineers have many amazing success stories and will be an extremely important part of any sustainable future. But the approaches they take can differ dramatically. 

For example, there is an organization of engineers called Design that Matters that is dedicated to solving pressing problems identified by NGO partners in less developed countries.  They have developed some pretty amazing solutions.  One group of engineers went to look at the problem of cholera in South Africa.  Cholera provokes violent dysentery in its victims, and is highly contagious.  Most victims die from dehydration.  Based on their own skill-sets, the engineers identified two pressing problems.  First, cots used by cholera victims become saturated in their wastes, facilitating its spread.  Second, intravenous (IV) liquid is required to prevent dehydration, but traditional devices are expensive and difficult to administer.  The team of engineers developed elegant and inexpensive solutions to these problems, in the form of easy to clean cots with a hole for waste, and a number of cheap, simple improvements on the standard IV.  Their efforts have saved a lot of lives.

Ecological economists in contrast might start by looking at the problem from a systems perspective.  Why were people getting cholera in the first place?  From drinking contaminated river water.  Why were they drinking river water?  Poor people could not afford tap water following the privatization of water supplies at the insistence of the IMF and World Bank.  Why were people so poor and why was the country forced to listen to the dictates of the multilateral lending institutions?  And so on.  Considerable background study would be required before deciding on a path to solving the problem, and the solution would demand input from the people affected, from the government level policy makers, from the multilateral funding institutions and the countries that influence their policies.  The big problem is extremely complex, and will require years to solve.  The engineers, by keeping people alive in the meantime, are a critically important part of the solution.

BOX 5-3.  Networking through Stakeholders

A student project in the Atherton Tablelands of Australia was designed to develop an assessment of the benefits of riparian reforestation to local dairy farmers.  The sponsor was the Wet Tropics Tree Planting Scheme (WTTPS), a hybrid government-community organization dedicated to employing out-of-work loggers to restore rainforests in critical areas, with a particular focus on denuded riparian zones on dairy farms (the dominant form of farming in the area).  Deforested riparian zones lowered both quality and quantity of water, dramatically altered stream ecology, and created conditions for highly destructive floods, among other negative impacts.

The major stakeholder group for this project was dairy farmers.  Other stakeholders directly affected included anyone who lived downstream of the farmers.  Both farmers and downstream residents formed part of the same economic and social community.  Most farmers were long time residents of the area.  Many had inherited the land from their fathers and grandfathers, who had been responsible for clearing the forests to begin with.  Many had been opposed to the declaration of the World Heritage Area in the region 10 years prior to the study.  

Given their busy work schedules (7 days a week), many farmers were not pre-disposed to share their limited time with ‘greenies’ (the local term for environmentalists).  Fortunately, the sponsor provided some valuable initial contacts with farmers who had reforested their riparian zones and recognized that the ecosystem services from the forest plots had helped increase their production.  Eager to learn how they could increase their profits, these farmers had become actively involved in the project, helping to plan and implement strategic plantings both on their own land and on the land of upstream neighbors.

Starting with these farmers, in every interview students asked for additional contacts, in a process known as the snowball method.  Often, farmers were willing to call ahead and help set up a meeting with other farmers they knew, or else tell the students when would be the best time to reach them.  Sometimes it was possible to set up interviews over the phone, while other times the students had to catch the farmer in their fields and set up an appointment.  Students made it very clear that they were interested in the farmers’ knowledge, which would be the primary source of information in the report they were producing.  

BOX 5-4.  Participatory Rural Appraisal

Working effectively with stakeholders is difficult, and is made much more so when time is precious, resources are inadequate, and decisions are urgent – precisely the conditions you are likely to experience.  A very useful methodology for involving stakeholders in research and planning under these circumstances is participatory rural appraisal (PRA).  The name is actually a bit of a misnomer.  The general approach works well during many phases of a project, and need not be limited to rural areas.  In fact it is more accurately described as a “family of participatory approaches and methods that emphasize local knowledge and enable local people to make their own appraisal, analysis, and plans.”
  PRA was developed as a way to balance limited budgets with the need for accurate, relevant, timely, abundant, and useful data that incorporated the viewpoints and knowledge of stakeholders.  It also questioned the obsession with quantification and ‘academic purity’, when much of the information needed for effective problem solving is qualitative in nature.
  Data collection in PRA is often relatively informal.  While specifically developed to address rural development problems, the techniques are appropriate for addressing a wide range of ecological economic problems, both rural and urban.

PRA is described in detail in an appendix to this chapter.  You may notice significant similarities between the conditions under which post normal science and PRA are appropriate.  Both are used when stakes are high, decisions are urgent, values matter and facts are uncertain.  Both question the appropriateness of the traditional scientific method under such circumstances.  They similar precisely because both are responses to the same issues—the issues we face when trying to solve ecological economic problems. Under various guises, PRA pre-dates post normal science in the literature.

Appendix 5-1
Participatory Rural Appraisal

We do not have the space to describe PRA in detail, and will limit ourselves to describing the key tenets of PRA: participation, teamwork, flexibility, optimal ignorance and triangulation.

Participation

Stating that participation is important in PRA is tautological.  Local people's input into PRA activities is essential to its value as a research and planning method and as a means for diffusing the participatory approach to problem solving.

Teamwork

No one person has the knowledge necessary to address complex ecological-economic problems.  A wide range of disciplinary and professional expertise may be required in addition to stakeholder input.  The validity of PRA data relies on informal interaction and brainstorming among those involved.  It is therefore best done by a team that includes local people with perspective and knowledge of the area's conditions, traditions, and social structure and either professionals with a complementary mix of disciplinary backgrounds and experience. A well-balanced team will represent the diversity of socioeconomic, cultural, gender, and generational perspectives. 

PRA arose as a methodology for putting the last first, for including the poorest, least powerful people who had traditionally been left out of the development process.  In ecological economic problem solving it is equally important to include the views, opinions and knowledge of the least powerful, but this is often quite difficult to achieve.  There may be cultural and language barriers between university students and some groups of stakeholders, even when they are citizens of the same country speaking the same language.  There may also be problems with establishing trust.  As part of a team, a sponsor organization that works closely with stakeholders can play an important role in facilitating communication between team members.  In general, university students are among the most privileged citizens of any country, and should be sensitive to this fact when they interact with others.

Flexibility

PRA does not provide blueprints for its practitioners.  The combination of techniques that is appropriate in a particular development context will be determined by such variables as the size and skill mix of the PRA team, the time and resources available, and the topic and location of the work.  The same is almost certain to be true for your problem solving efforts.  You will need to rely on the different skills brought to the table by your fellow students, your sponsor, the stakeholders with whom you work and perhaps your professor.  You are unlikely to have more than a semester in which to carry out your research, and probably have very limited resources available.  

We have stated previously that in problem solving research, it is the problem that determines the appropriate methodologies for solving it, and not the discipline.  It is equally true however that available resources determine what methodologies are possible.  You must be sufficiently flexible to adapt what you have to what the problem demands.

Optimal ignorance

When decisions are urgent, facts uncertain, and resources scarce, you must be efficient in terms of both time and money. PRA seeks to gather just enough information to make the necessary recommendations and decisions, and this is the same strategy that you will need to use in your research.  In terms of primary research, you will rarely have time to survey enough people, repeat an experiment enough times or unearth a long enough time series on some variable to get the statistically sound results you would like.  Instead, you may frequently need to rely on small, informal surveys, anecdotal information, and the techniques of investigative reporting.  In terms of secondary resources, you may not find peer reviewed journal articles and scholarly books on the topic and location of your work.  You may need to rely on grey literature, and make inferences from more scholarly research carried out in similar locations.  

Optimal ignorance also involves giving appropriate weight to the validity of what you do know and can find out.  For questions of scientific fact, peer reviewed journals should carry more weight than the grey literature.  Information from disinterested stakeholders in some cases should carry more weight than information from stakeholders who have a lot to gain or lose.  There are times however when local wisdom may be more sound than the knowledge of experts.  In one oft told story, engineers were building a dam in a river.  Local farmers with no formal education told the engineers that the dam wasn’t strong enough, but the professional engineers scoffed.  When flooding next occurred, the river swept away the damn. The engineers’ knowledge of physics and building material could not compensate for local knowledge of the river.

Triangulation

A cardinal rule of optimal ignorance is that the more frequently alternative sources and techniques confirm the same information, the more you can trust it.  PRA works extensively with qualitative and anecdotal data. To ensure that information is valid and reliable, PRA teams generally follow the rule of thumb that at least three sources must be consulted or techniques must be used to investigate the same topics.  The more disparate the sources and techniques that give the same result, the more believable they are likely to be.  

This same approach should be applied to the secondary literature. It is generally possible to find numerous scientific reports on the same topic that come to completely opposite conclusions.  This appears to be more true in economic analysis than in most other fields, largely because so much economic analysis depends on the underlying assumptions.  

For a brief discussion of the implementation of PRA, and a list of additional sources, see the WorldBank (1995) Participatory Rural Appraisal in the Worldbank Participation Sourcebook, available on-line at http://www.worldbank.org/wbi/sourcebook/sba104.htm.
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