Part IV – Communication and Next Steps

You may have heard the phrase “publish or perish.”  In academia this means that you either publish the results of your research in prestigious journals or lose your job.  Research means nothing if you do not communicate your results to others.  In traditional academic research, publishing in peer-reviewed journals is a necessary and sufficient form of communication.  Over time, the best ideas permeate the academic community, slowly trickle out to decision makers, civil society and business, and eventually are acted upon and implemented.

Too many ecological economic problems however are extremely urgent and have very high stakes.  We cannot afford the luxury of communicating our results to other academics alone then awaiting their slow diffusion.  Instead, we must directly communicate the results of our research in a language and format appropriate to those who can use them, and while there is still time to apply them to the relevant problem. 

Becoming an effective communicator is therefore a critical part of problem solving.  Yet developing solid communication skills is an oft-neglected part of a scientific education – yet another problem with the excessively disciplinary focus of modern universities.  Science students learn analytical skills and humanities students learn communications skills (while synthesis skills are too often ignored in both areas!).  Science students are even encouraged to write in a dry, third person style intended to lend objectivity to research, but that can be a real turnoff to lay readers.  And communication is much more than simply writing.  Written reports and journal articles are useful, but oral presentations, web sites, videos, illustrated informational pamphlets and other formats can be far superior for reaching many stakeholder groups.  Chapter 9 of the workbook will help guide you through the task of effectively communicating your results.  
But what happens after you have communicated your results to relevant stakeholder groups and decision makers?  Are you done?  Even if your work is the culmination of an ongoing project in which a series of teams have carefully defined and structured the problem, analyzed the multiple components, synthesized the pieces into a lucid picture of the whole then communicated the results with brilliant clarity, this is still almost never enough.  For example, Rachel Carson went through all of these steps to address the issue of ecological damage from pesticides, resulting in the groundbreaking book Silent Spring.  She did this back in 1952, yet today’s farmers are dumping more pesticides then ever on their crops.  Carson’s work did contribute to the banning of some of the most harmful pesticides in at least some countries, as well as a growing awareness of the problem and its potential solutions.
The truth is that until we change the pre-analytic vision of perpetual growth on an infinite planet, ecological economic problem solving remains a never ending process.  But changing the pre-analytic vision is a tough and slow task, and until it is done, problem solving requires maintaining constant pressure just to keep from moving backwards.  As we maintain this steady pressure, however, we must continually communicate the insight that many of the problems we are addressing have the same root causes – our failure to recognize the laws of thermodynamics and their implications for economic growth, social justice, and economic efficiency.  
We must also search continuously for effective policy solutions to our problems.  By understanding that many of the problems we face are specific examples of a general problem, we can develop general policy principles with broad applications.  Policy solutions are only effective if communicated to the relevant policy makers, a task that requires time, influence and persistence, so that part of the communication process may best be left to your sponsor.
If we work continuously to show the connections between the various problems we confront, and develop effective general solutions based on those connections, society will gradually come to accept the pre-analytic vision of ecological economics.  This is what is ultimately required to solve ecological economic problems.
Since you are unlikely to succeed in changing the planet’s pre-analytic vision of the ecological economic system over the course of the semester, you must leave a careful record of what you accomplished and what needs yet to be done.  By chronicling your efforts, you will make it much easier for your sponsor, stakeholders, or future student teams to pick up where you left off.  In most cases, this is necessary just to keep from slipping back.  Chapter 10 focuses on leverage points to change the big system, offers some general policy principles to apply to your problem, and suggests some steps you can take to prepare others to continue your work.

CHAPTER

8
Communication
Communication may be the most important part of your project.  When scientists first discovered the impact of chlorofluorocarbons on the ozone layer, they knew that their work had only begun—they now had to persuade the scientific community, the public and international decision makers of their results, and had very little time in which to do it.
  Many scientists have done brilliant work, then failed in their communication efforts—we talk about Darwin’s theory of evolution rather than Wallace’s simply because Darwin was able to communicate his results most effectively.  Unfortunately, effective communication even of poor quality work can lead to wide acceptance, as Lomborg’s The Skeptical Environmentalist has shown, for example.
  Communication is critical.
In ecological economics, effective communication faces even greater than average obstacles.  This is true for any relatively new field, and especially so for one that challenges established beliefs in other disciplines.  For example, some of the original work on entropy theory passed all the requirements for quality research, but could not get published for decades because it ran counter to accepted theory.
  Similarly, important work in ecological economics has consistently been denied publication in mainstream economics journals.  In a more ominous challenge, if research threatens corporate profit margins, corporations may work hard to prevent it from being effectively communicated.  One famous example is when the pesticide industry threatened to sue Rachel Carson for Silent Spring.  A more recent example is when public relations firms retained by Monsanto were revealed to have been behind a series of attacks on an article published in Nature – “Transgenic DNA introgressed into traditional maize landraces in Oaxaca, Mexico” – that resulted in the first article retraction in the journal’s history
.  
However, effective communication strategies can overcome even daunting challenges.  When the ecological economic community could not find publication outlets for their research, Robert Costanza and Herman Daly founded the International Society for Ecological Economics and the journal Ecological Economics to communicate its research.  When Rachel Carson was threatened with law suits, her answer was to produce a book so well written and well documented that it could not be contested.  Her editor claimed that the “chemical companies' campaigns to discredit Silent Spring provided more publicity than Houghton-Mifflin could have afforded.”
  While we don’t expect you to found any journals or produce another Silent Spring over the course of the semester, we do expect you to practice effective communication.
Your project may result in several different communications in different formats—an oral presentation, a research report, or an informative brochure, for example. Regardless of the final format of your communication, there are a few basic elements common to most effective communications:

· Your communication must have a specific purpose.  You must fully understand this purpose, and know how to articulate it to others;

· You must communicate to the appropriate audience, in a format suitable to that audience and to the situation in which the communication takes place;

· Your content must be well organized, concise and to the point;

· You must capture and hold the attention of your audience;

· Your graphic material must be suitable for the audience, clear and easy to understand, and help to convey your message; 
· You must be credible, and your information must be credible; and

· You must get critical evaluation of polished draft documents or practice presentations, then edit and re-edit or practice and practice some more before you are ready for delivery to your target audience.  Critical evaluations should cover content, style and credibility.
While it is possible to list these elements as separate and distinct, in reality many of them are closely related.

This chapter divides these elements up into three separate tasks.  Your first task as an effective communicator is to decide what are your communication goals are and who is your audience.  Different stakeholder groups may require different information and different approaches.  Your second task is to decide on the most effective way to convey the information—you need to learn effective communication techniques and skills.  Your third task is to submit your communication for review and evaluation, then respond with improvements to make the final communication as powerful and effective as possible.  Rather than develop a single case study for this chapter, we will rely on previous ones supplemented by some short hypothetical examples.
■
WHAT ARE YOUR COMMUNICATION GOALS AND WHO IS THE AUDIENCE?

The first step in designing a communication is to decide on its purpose.  Only after you define precisely what you want to achieve can you design a communication that will help you achieve it.  
Your overall goal of course is to help solve a problem.  But ecological economic problems are complex, system-wide problems, and solving them typically requires pressure on several different leverage points.  You can think of your communication as a way to apply pressure to a lever.  To solve some problems, you will need to apply pressure to many different levers, and a different stakeholder group may be required for each.  In other cases, you may focus on a single lever, but that lever is very tough to move and concrete results may require a concerted effort by several different stakeholder groups.  But stakeholder groups may be interested in different issues, and respond to different messages, even when your goal is to have them work together on the same lever.  In other words, you have to tailor your presentation both to a specific goal and a specific audience, and the two are closely related.  
Begin by assessing your general goal.  Do you want to educate the general public or scientific community, empower a target community to act, convince a foundation to support your project, or inform policy makers of stakeholder concerns?  Or is your goal simply to report your results to your project sponsor and to document your efforts so that future teams can continue your project?   
Your general goal will determine your general audience, but you need to carefully consider your specific audience as you develop more specific goals.  Problem solving requires that you communicate with stakeholder groups —after all, if your audience does not affect or is not affected by the problem, then communicating to them cannot help solve the problem.  Think carefully about what leverage your audience can apply, and how they can apply it.  What information must your communication provide to help them apply that leverage, and how should you present it?  

As you plan a communication, it may help to ask the following questions about the members of your audience:

· How much do they know about the subject matter?  Is the knowledge first hand and personal, or academic?  This will tell you how much background material you need to provide.  You must provide enough information to accomplish your goal, no more, no less.  Don’t waste your audience’s time explaining concepts with which its members are already familiar or, at the other extreme, by going over their heads.

· What is their general level of education?  You must communicate in language or a medium your audience will understand, which requires a suitable degree of sophistication in your presentation.  Even well educated people may not understand the linguistic short-cuts of a particular discipline, so avoid jargon.

· How interested are they in the subject matter?  Does your research problem affect them personally?  You must capture and hold your audience’s attention.  If the subject matter alone doesn’t do it, your communication style must. 

· Will they be supportive of your point of view, or antagonistic?  If your audience is likely to be hostile, you should try to anticipate the objections they will raise. Raising those points yourself then refuting them can be an effective strategy.

· Will your audience find you and your information sources to be credible?  What types of sources are they likely to consider credible?  You have to pay attention to your audience’s attitude towards the subject matter as well as its attitude towards you.  

There is a tight link between specific goals, audience, communication format and communication strategy.  No matter how carefully you conducted your research and how important the results are, if it is not well-presented in a format appropriate to the intended audience it may simply be ignored. 
To help you with the task of defining your goals, understanding your audience, and choosing an appropriate format for communication, we offer some examples from student projects.
Informational Brochures

For many stakeholder groups, the most effective form of communication may be a short brochure with a brief description of the problem and potential solutions in clear, simple language.  The content and format of the brochure will depend on your intended audience.  

During a problem-based course, a community reforestation group was tackling a riparian reforestation project.  Much of the land in the area was owned by dairy farmers, and farmers were often reluctant to allow their stream banks to be reforested.  A student group partnered with the community group to find out why farmers were reluctant, and what might convince them to allow reforestation.  Over the course of several semesters, students put together a monetary valuation of the impacts of riparian reforestation on dairy profits, and found that the net benefits to farmers were positive.  Together with their sponsor they decided an informational brochure with photographs from local farms illustrating their points would be the best way to communicate this information.  Students learned from the farmers that the most credible source of information was other farmers, and relied heavily on anecdotal information from local dairy farmers.
Web Sites

While an informational brochure may be an effective mechanism for educating a particular stakeholder group, other groups would benefit from a great deal more detail.  Web sites can inform the local community, policy makers, and activists.  They are readily accessible to many stakeholder groups, can use multiple media formats, and can provide as much or as little information as you or your audience would like.  Many NGOs are dedicated to solving ecological economic problems, and would welcome assistance in providing content for their websites.  
The Scale Project and its web site, to which students contributed, was already described in Box 2-1.  In PBL Case 2, Mark Keffer described a project he worked on that resulted in funding.  One role he played in the funded project was to direct another student group in a separate course on creating a web page designed to engage stakeholders in Colchester, Vermont in the debate on debate on waste water management (www.uvm.edu/~gcarter/wastewater) ( WOULD LIKE TO CHANGE THIS LINK TO JOSH’S SITE, CORRECTED FOR TYPOS.
Grant Applications and Fund Raising

As we have stressed repeatedly throughout the workbook, many problem solving projects are too large in scope to tackle effectively in a single semester.  The best you might be able to do in one semester is to understand and describe the problem, then plot out a strategy for solving it.  The most effective way to turn these steps into concrete outcomes may be to help your sponsor write a grant to fund the complete project—though this option may only be available if your sponsor is a non-profit organization.  Learning to write a grant is also a valuable skill that could serve you well in a variety of professions.  

Writing a successful grant application of course is not easy, and it would take both hard work and good fortune to achieve this in a single semester.  But student efforts can be very helpful to a sponsor organization; and a reasonable amount of guidance from the sponsor and/or professor can produce fundable grant applications.  PBL Case 2 provides a good example of a project that successfully adopted this approach.  

[BOX 8-1.  What’s it take to write a grant?]
Press Conferences

There comes a time in most projects when information needs to be presented to the broader public and/or to decision makers with the power and authority to act on it.  Press conferences and presentations to government decision-makers can be very powerful tools in the communication arsenal, but if not done carefully, can also have an adverse effect.  Because they are so powerful, such presentations should be organized by your sponsor, who is more likely to have the appropriate contacts with stakeholders and media than you or your professor, and may be familiar with the logistics of organizing such presentations.  

In PBL Case 6 on the conversion of mangrove ecosystems to shrimp aquaculture, high stake decisions urgently needed to be made, and only the government had the authority to make them.  The government needed to be informed of workshop results.  In addition, mangrove destruction was a national problem, and the most effective means to leverage research results throughout the nation was to get press coverage.  Fortunately, the NGO sponsors were highly experienced at organizing press conferences and presentations to government officials.  Participants practiced extensively before presenting.  Under sponsor supervision, participants prepared brief summaries of their research results which were then compiled into press packets to supplement the presentations.  The press conference was scheduled for a slow news day to bring in as many reporters as possible.
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Figure 8.1 • Communicating results to stakeholders and the press at the Philippines workshop.

Influenced by the presentations and research results of the various working groups, Mayor Hagedorn of Puerto Princesa decided that the illegal deforestation of the mangrove in Tagabinet should be halted.  Concerned that the owners of the shrimp-fish ponds would be able to use their national political connections to delay or block any injunctions to halt their activities, the mayor decided upon the direct strategy of tearing down the shrimp ponds.  In collaboration with the mayor, the NGO sponsors organized another press conference in Tagabinet the day the dikes were to be torn down.  

The final result was reporting of the workshop results and closure of the fish ponds in local and national newspapers, with follow up stories continuing several months after the workshop.  The local TV channel ran a two hour program on the destruction of the dikes.  This national coverage sent out the message that mangrove destruction would not be tolerated.  At the very least, anyone planning new illegal shrimp ponds would have to factor in the risks of government enforcement into their financial calculations.  

Impressed by the value of the mangroves, Mayor Hagedorn organized a “feast of the mangroves” in which thousands of citizens came together to reforest denuded mangroves, eat good food, and listen to local music.  He also promised funding to a professor and her students to continue a research project they initiated at the workshop. 

The presentation to government decision makers led to immediate action at one site and an ongoing effort to restore other sites.  The press conferences turned this action into leverage for national level change.
Other Forms of Communication

There are many other forms of communication that are possible.  For example, in an ecological economics course at the University of Vermont, a number of students contributed to the Earth Shareholder’s Report (ESR), a project of the Gund Institute for Ecological Economics.  The ESR is modeled after a typical corporate shareholder’s report, but for Earth Inc., addressing built capital, natural capital, human capital and social capital.  In the same course, several other working groups calculated the Genuine Progress Indicator for Burlington, Chittenden County and Vermont as a whole (see PBL Case 5).  Both of these projects formed part of a larger communication strategy relying on websites, press releases, newspaper articles, and so on.  

Effective communication need not require enormous effort. Students in a course on sustainable community development were required to write brief editorials for their local newspapers.  One student wrote to complain about the lack of citizen participation in transportation decisions in the city of Burlington (K. Biglin, Public Input Needed on Transportation, Burlington Free Press, 10/10/03) and as a result was invited to join a Public Participation Committee (PPC) designed to inform and solicit information from the public. Five other student editorials were published the same semester.
Journal articles are also an effective means of communication to scientists and other academics, and may be an effective complement to other forms of communication.  The GPI project, the complementary currencies course, one of the projects in the Atlantic Forest watershed course (Case 1) and many others we have not described have or are expected to result in journal articles.
EXERCISE 8.1

Communication Goals and Audience

Using your own problem or an example from a previous case study, make a list of communication goals and the appropriate audience for each.  Plan an effective communication strategy for each audience.  The steps you should take to do this are laid out in the paragraphs and bullet points immediately following the heading WHAT ARE YOUR COMMUNICATION GOALS AND WHO IS THE AUDIENCE?
■
HOW SHOULD YOU ORGANIZE EFFECTIVE COMMUNICATION SKILLS AND TECHNIQUES?

Once you have carefully defined your purpose, assessed your audience, and chosen a format, you are ready to start putting together your communication.  Regardless of the format, most communications have three parts: the introduction, body, and conclusion.  The most important part of the introduction is to state your purpose as succinctly and clearly as possible in language and visuals appropriate to your audience.  The introduction should also provide a brief background to the problem that summarizes the main issues you are going to cover in your communication.  The body should carefully develop each of the main points you made in the introduction.  The conclusion should reiterate the most important points you made, and explain carefully why they matter – it should answer the question “so what?”  
One of the most important concerns in any communication is to capture the attention of your audience.  Different audiences may be more interested in different aspects of your research.  In deciding on your content and its organization, you should ask yourself what questions the audience wants answered.  You should omit ideas that are not relevant to your audience (even if you find them exciting), and emphasize those that will interest them most – which is quite different than presenting information selectively just to strengthen your case.  Be aware however that at times an audience may show little interest in issues that are critical to solving the problem, yet these issues must be presented.  In such cases, try to strike a careful balance between what interests your audience and what it needs to know.  Communication is an opportunity to educate.
Graphics can be very effective communication tools, but only if used correctly.  ‘Correct use’ means that the graphic should help you achieve your purpose, and should be geared towards your audience.  You will not want to use complicated graphs and tables to audiences not familiar with the ideas behind them unless you can explain them clearly and carefully.  Photographs depicting a problem can be very powerful.  
Finally, you should present just enough information to make your case. This requires you to weed out what is not directly relevant, and refrain from going off on tangents.  The old baseball adage that one run driven home is better than three left on base holds considerable truth.  The more information you present, the less your audience is able to absorb any one piece.  Your audience may also lose track of what is most important and what is secondary.
Credibility

Credibility is paramount; if people do not believe what you have to say, it does not matter how well organized and engrossing your presentation might be.  Both you and your information must be credible.  The surest way to damage your credibility is through poor spelling and grammar.  If you’re not smart enough to use spell-check, you’re not smart enough to do credible research.

Establishing credibility is more complicated.  You may derive some personal credibility through association, perhaps with your university, professor, or sponsor.  But the other side of the coin is that if you fail to live up to the audience’s expectations, then you may end up damaging their credibility, in which case you become part of the problem.  

Credibility is in eye of the beholder, and for some audiences affiliation with a partisan sponsor may decrease your credibility.  Attacks on the credibility of the author of a “Transgenic Corn” article from Nature stressed his membership in the Pesticide Action Network, for example.  If your audience is hostile towards your research or sponsor, you can enhance your credibility by beginning with what you know is a serious, legitimate objection to your stance, and concede the point.  The audience will then be more likely to listen with open minds to the rest of your communication.  In contrast, if the audience perceives your research as one-sided, you will lose credibility.  Selectively filtering out material that does not support your conclusion can be counterproductive.  

But you certainly can’t concede all points.  Know what objections can be raised to your research, and address those concerns yourself, before someone brings them up.  While you may strongly disagree with some of the objections, do not discard them out of hand, or show any lack of respect for those who may hold those opinions.  If you respect the beliefs and opinions of members of your audience, they are more likely to respect yours.  If possible, show how your position is still valid even if their objections hold.  

You must also make sure your information is credible.  For primary research, you must explain your methodology in terms appropriate to the audience, with the recognition that different audiences may trust different methodologies.  Scientists might trust sophisticated statistical analysis, while community members may trust casual interviews that produce anecdotal evidence.  It is not always clear which of these is better.  You have probably heard the phrase “lies, damn lies and statistics!” as an ordinal ranking of untruths.  Many sophisticated statistical techniques do little more than torture the data until it confesses!  

The credibility of secondary data will also depend on your audience.  In mainstream academia and among scientists, citations of peer reviewed literature are favored.  Though it is distressingly easy to find different peer reviewed journal articles that arrive at completely contradictory conclusions, peer review does help protect against excessive bias.

There may be considerably less protection for information that comes from ideologically biased think tanks or pundits.  An audience that shares the ideological bias of a think tank however may find that source more credible than a peer-reviewed journal article.  You can use this to your advantage.  For example, if you are trying to convince a conservative audience of something, your argument may be more forceful if you can cite the Heritage Foundation or the Cato Institute.  A study by the White House Office of Management and Budget showing a 5 to 1 economic return on environmental regulation is more credible because it was produced by an administration widely believed to favor business over environment.
  

But many potential audiences are unfamiliar with the scientific literature and with think tanks.  To these audiences, the most credible information may be local knowledge.  For example, we described above the student group that produced an information brochure on the economic benefits of riparian reforestation to dairy farmers.  The students found that farmers had little confidence in research conducted by environmental groups, scientists or government officials.  They had considerable confidence however in largely anecdotal information from other farmers.  Reasonably enough, students gathered the bulk of their data from other farmers, with appropriate citations.  Trusting this information was not necessarily irrational on the part of the farmers.  The farmers knew that the environmentalists had their own agenda, and that researchers might unwittingly ignore important information, or make too many assumptions.  You may have heard the story of some university scientists advising farmers on milk production who began with “consider a spherical cow…”.
  

As a final word on credibility, you should also consider which ideas will be most controversial, and which will be most subject to misinterpretation.  Controversial ideas must be well defended, and those subject to misinterpretation must be carefully explained.  Both types of ideas should be carefully discussed ahead of time with your sponsor and your professor, as their reputations may be on the line even more than yours.

Oral Presentations

We communicate most of our ideas orally every day of our lives, and nothing comes more naturally.  Yet many of us are quite uncomfortable presenting in front of an audience.  Oral presentation is however a valuable professional skill.  No matter how nervous you might be initially, with a few pointers and lots of practice, you can learn to give effective presentations.  
The general comments above on communication apply to oral as well as written communication, but oral communication has four unique aspects that must be considered.  First, there is no rewind button on a live presentation.  Second, you have to make sure that everyone can see and hear you.  Third, oral communication allows interaction.  And fourth, your audience will inevitably judge you on your mannerisms and appearance.  

Listening is more difficult than reading because it is a one way flow of information – the audience can’t flip back a few pages in a presentation.  Therefore, it is not enough to state each idea once.  We stress again the importance of an introduction where you tell your audience what you’re going to tell them, a body in which you tell them, and a conclusion where you tell them what you told them.  

If you recall from the learning pyramid shown in Chapter 1, people remember only 5% of what they hear in lectures.  Most oral presentations you are likely to give however are much shorter than your average lecture.  The trick then is to distill your presentation down to only that 5% your audience will remember!  In all seriousness, oral presentations should be concise and to the point.  You should be able to state your purpose in one sentence early in the introduction, and repeat it as you go.  All of what you say should be geared towards achieving your purpose.  You can’t afford to lose your audience’s attention. 

Never simply read your presentation.  Most likely everyone in your audience can read to themselves faster than you can read out loud, and absorb much more of the information.  If you are presenting a written document, summarize the main points in an outline.  The outline will help you keep your presentation organized, and keep you from forgetting anything critical.  If you project your outline, use large letters and don’t clutter the screen with too many talking points on any one slide.  Projecting your outline will allow your audience to figure out what you are talking about if they happen to drift off momentarily.
Overhead projectors or LCD projectors attached to your computer will allow you to use visuals in your presentation.  As in any type of communication, the visuals should be clear, easy to read from anywhere in the room in which you will present, and at a level of sophistication that the audience can understand.  If you can, go to the presentation site ahead of time, learn what equipment will be available for your presentation, and prepare your material accordingly.
As it is often harder to listen than to read, you’ll want to take advantage of what an oral presentation can offer.  First and foremost, this includes a chance to interact with your audience.  You can ask your audience questions, even if they are just rhetorical, and you should let your audience ask you questions.

Finally, in an oral presentation, your physical appearance and mannerisms play a role.  You should dress appropriately for your audience and for the context or setting in which the presentation occurs.  Your speaking style, language and tone should be appropriate to the subject matter and the audience.  You are more convincing and interesting if you are self confident, enthusiastic, speak in a strong, clear voice, and look at your audience.  The more you practice ahead of time, the more of these attributes you will exhibit, and the better your presentation will be.  

EXERCISE 8.2

Newspaper Editorial or Article

We continually reiterate the importance of changing how people view and understand the ecological economic system, because, as Donella Meadows pointed out, introducing a new paradigm is the most transformative leverage point.  An effective means to communicate to large numbers of people is through newspaper editorials.  An editorial alone is probably not a substantial enough outcome for an entire semester, but it can certainly be an effective complement to other forms of communication.  

How do you go about writing an editorial?  There are a few basic tips that can help you write an effective editorial.  First, the editorial should focus on a topic currently in the news.  Your strategy might be to take a current event and make people look at it in a different way, or use a topic in the news to introduce the perspectives of ecological economics.  Second, your goal is to convince people of the reasonableness of your stance.  It helps if you avoid superlatives, recognize both sides to the argument, and support your position with specific, concrete examples.  Third, choose a well defined topic.  You will have a limited amount of space, and must narrow your topic down to a few key points you can effectively argue.  Finally, find out what the exact guidelines are for editorials in the paper you plan to submit to.  Read a few dozen guest editorials to get an idea of what is likely to get you published.  

There are a number of resources on the Web that offer guidelines for writing effective editorials.
  One site suggests these common elements:

· The Lead: An attention getting lead that is accurate and specific and hooks the reader.  It should clearly state your position.

· The Concession: A recognition of the validity of the opponents position, which can disarm your opponent and enhance the credibility of your position.  

· The Body: Arguments for your thesis moving from strong to strongest.

· The Conclusion: A restatement of your thesis with something added, such as a call to action, or a positive vision for the future.

Your final steps are to get the editorial reviewed by your professor and sponsor, then submit it for publication.

HOW SHOULD THE COMMUNICATION BE EVALUATED AND IMPROVED?

Moving from a rough draft to a polished product can take some serious effort.  The obvious steps you are hopefully accustomed to are proofreading and rewriting for written work, and practice and more practice for presentations.  But a communication dedicated to solving real problems requires an entirely different level of review, quality control and revisions.  Poor quality work in this case results not just in a bad grade, but can potentially use up the limited time and good will of your audience, and damage the credibility of your sponsor – all valuable resources that are required to solve the problem.  

But what type of review is appropriate for problem solving communications?  Conventional journal articles are reviewed by a jury of disciplinary peers.  But this process may take too long when your problem is urgent.  What’s more, disciplinary reviewers base their reviews on their own narrow expertise, accept only a limited number of methodologies, and may be incapable of evaluating the merits of complex trandisciplinary research.  Conventional research papers are reviewed by a professor, but even the best renaissance professor may not be able to judge the quality of local knowledge, evaluate how accurately you convey local value systems, or assess what your audience will consider credible.  
Peer review of problem solving projects is therefore more complicated than traditional peer review, and the peer community must be extended to include a variety of credentialed experts and stakeholders.  An extended peer review is required.  

Your first step in the review process is to proofread, rewrite and/or practice, depending on the format of your presentation.  Ideally, you can submit a draft of your work to your professor for a conventional evaluation, and incorporate her comments into your work.  Once your style, grammar and organization are well honed, you should show your work to your sponsor, who can evaluate your content and perhaps provide initial feedback on the suitability of your style for the intended stakeholder audience.
[BOX 8-2.  Proofreading and Practice: Prerequisites for a Peer Review]
For the next stage of review, the appropriate panel of peer reviewers depends entirely on the nature of the communication and the target audience.  In Chapter 5 you identified the disciplinary knowledge and skills required to solve your problem.  To the extent you drew on those disciplines, they represent appropriate peer reviewers.  You also identified the stakeholder knowledge and skills required to solve your problem, and these stakeholders must be included in the review process.  It is the stakeholders themselves who evaluate the skill with which you have interpreted and included local knowledge and local values.  They can also evaluate the language, style and credibility of the entire presentation.  Simply engaging the stakeholders in the peer review process and incorporating their comments in your final product brings you farther along the continuum of stakeholder engagement discussed in Chapter 5.  As we pointed out in that chapter, engaged stakeholders are more likely to participate in implementing solutions.
The challenge of course is finding stakeholders willing and able to review your research.  Ideally, during the research process you will have developed a good working relationship with some stakeholders (building perhaps on relationships established by your sponsor, professor, or previous student groups), and can ask these stakeholders for their assistance.  These stakeholders in turn may be able to pass your research on to others for review, or invite others to attend an oral presentation.
While stakeholder review is important, it is equally important to remember that stakeholders by definition have a stake in any decisions, and therefore have inherent biases.  On questions of normative values, stakeholder “biases” must be accepted.  On questions more related to science, reviewer biases should be taken into account. 
While we advise you to be aware of stakeholder bias in the peer review process, we admit we have promoted a fairly partisan approach to research in this workbook.  Rather than pursuing pure ‘objective’ science, we have recognized the importance of value judgments, and many projects may actively support one stakeholder group over another.  The ecological economist’s concern with distribution is largely normative, but so is the emphasis on Pareto efficiency and the use of intergenerational discounting by traditional economists (see Chapters 10 and 15 in the textbook).  However, while partisanship in the moral sphere is acceptable, we must be emphatic that it should not extend to the natural sciences.
EXERCISE 8.3

Choosing an Extended Peer Review Panel
The quality of a peer review depends largely on the quality of the reviewers. When you submit an article to a peer reviewed journal, the editor decides who should review it.  For the communications resulting from the type of problem solving project we have described in this workbook, however, it is generally up to the research team to choose the adequate review panel.
Depending on your project and the type of communication for which you are seeking review, you may need a wide range of reviewers – some to check the science, some to check your incorporation of values, and some to check the clarity of your exposition with respect to the intended audience.  Using your own problem or an example from one of the workbook case studies, make up a list of who should be involved in an extended peer review, and explain why.  

Our objective in this chapter has been to provide some pointers on the effective communication of your results.  What is effective depends on both your communication goals and your audience; you must find the right way to communicate to the right audience.  The right audience is one that can increase the pressure on a leverage point that will help transform the system. 
However, while communicating your results to key audiences is necessary, it is rarely sufficient to solve a problem.  In most cases, it takes repeated communication to a variety of audiences before decision makers will act.  Even in those cases where your efforts do lead to action, you must realize complex systems are continually evolving, which means that ecological economic problem solving is a never-ending process.  If you rest on your laurels, you will generally find that the forces causing the problem have not rested, and you are back to square one or even worse.  The next chapter offers some guidelines on how you can keep the process moving forward by passing it back to your sponsor and on to other teams. 
Project Step VIII

Final Communication and Extended Peer Reviews

In your project steps so far, you have introduced the problem, beginning with a general description then narrowing it down to the specific problem or aspect of the problem you are tackling.  You then described your goal, and the specific steps you are taking to achieve it.  You elaborated on the latter to create your methodology.  Your results were a straightforward description of the outcome of each methodology, and your discussion synthesized the various components into a whole.  In the process, ideally, you identified a desirable alternative state and the leverage points where effective interventions could help you transform the system.  Your task now is to transform this material into a format, language and style that effectively communicates your results to those who can act upon them – at least one of the groups you identified in Exercise 8.1.  In most cases, an effective communication will require the same elements of introduction, goals, objectives, methodology, results, discussion/synthesis and conclusion.  

Ideally, you have already decided on the final communication format with your sponsor, but since then you have presumably learned quite a bit, and may have a much clearer picture of your overall project goals.  Now is the time to go back to the start to re-examine your goals and deliverables.  In light of what you have learned, re-examine your overall goal, the solution to the big problem.  Re-examine the specific contribution you are making to solve this big problem, and ask how your communication will help you achieve this.  Consult again with your sponsor, and together work out a clear statement of your communication goals.  

Without knowing your specific problem, it is difficult to offer any more detailed advice on how to proceed than what we have already laid out in this chapter.  If you integrate our suggestions with your own wisdom and advice from your sponsor, you can create a communication capable of informing, influencing and guiding your target audience. 

Quality counts more than quantity, but it is much harder to do an adequate job in 10 pages than in 20.  What matters is quality and thoroughness of your research, the extent to which you contribute to solving the problem, the clarity and effectiveness of your product, and the credibility of your product. 
Once you have completed a draft of your project, we strongly recommend you take your work to a writing lab.  Any errors in grammar or spelling seriously undermine your credibility.  You should then carry out an extended peer review, asking for constructive feedback from the individuals you listed in Exercise 8.3.  This peer review should include your sponsor and your professor.  Listen carefully to the feedback you get from this review and act on it.  
BOX 8-1. What’s it take to write a grant?

First, you need a sponsor. Grants are generally available only to specific types of institutions, such as universities or non-profit organizations.  You also need a solid understanding of your problem, and what it will take to solve it.  Next, you need to find a foundation or government agency that is interested in funding this type of project.  For example, if you are working on an environmental justice problem, your might work with your sponsor to submit an application to the EPA’s Environmental Justice Small Grants Program for community education and capacity building.  

There are numerous resources available to help you find a suitable foundation.  For instance, Environmental Grantmaking Foundations offers a comprehensive list of foundations that sponsor environmental activities and programs, while The Foundation Directory On Line (fconline.fdncenter.org) provides a searchable database in a broad number of areas for a fee.  The best way to begin your search is probably by asking your reference librarian.  

If you are very lucky, you may find a foundation that has an explicit request for proposals (RFP) for which your project would be a suitable candidate.  In general, however, you will need to write a letter of interest describing your proposed project.  If the foundation is interested, it will request a full proposal, which in general must follow the foundation’s specific guidelines.  In the space of a single semester, you may need to begin writing the grant while you wait to hear from the foundation.  Even if none of the foundations you approach are interested in funding the project, your sponsor may be able to use your proposal in the future.  

There are many good books that can introduce you to grant writing.  Once you’ve found a suitable funding source, we suggest you get a hold of one of these to guide you through the process. PROVIDE SOME REFERENCES AS EXAMPLES???
Box 8-2. Proofreading and Practice: Prerequisites for a Peer Review

For written communications, whatever form they take, proofreading is critical. Nothing undermines your credibility like poor spelling and grammar.  In the age of computer spell-checking, misspelled words suggest you are just plain lazy—far too lazy to produce credible research.  Fixing your grammar is a bit more difficult, but equally important.  Most universities offer writing labs where you can get help on both grammar and organization. Take advantage of this.  

Proofreading should not be dedicated solely to correct spelling and grammar, but also to ensuring style and language appropriate to the target audience.  Economic jargon might be appropriate for a policy paper, but totally inappropriate for an informational brochure.  

While it is very true that university students can contribute to solving important problems, they can only do so if they put in the required effort.  Repeated proofreading for grammar, style and content is part of the minimum effort required.

In oral communications, practice is essential, and the amount you practice should correspond to the importance of your presentation and your discomfort with presenting.  Start with the least important audience first and practice in front of a mirror.  It is worth taping yourself so you can hear what you sound like afterwards—it will help you recognize and control distracting mannerisms and, like…, um.., phrases.  You can also present to friends, family members, and other members of your work group.  We recommend all of these activities in preparation for a presentation to your class, the next least-important audience.  

The most important part of this presentation should be the feedback.  Your classmates and professor can tell you what you need to do to improve.  Was your purpose clear, and did your presentation effectively convey it?  Were all of your figures readable? Could everyone hear you?  Were your responses to audience questions clear and to the point?  If you have already answered a question in one presentation, you will be well prepared if someone asks you a similar one the next time.  

Only after you’ve polished your written or oral communication are you ready to subject it to extended peer review.  
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