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Marxan Good Practices Workshop Summary Report
Addressing the Practicalities and Problems of Incorporating Conservation Planning Tools into Decision-Making.
This document summarizes selected findings drawn from the workshop sessions. They have been grouped under the following themes:


1. Managers’ Panel: What should developers and users of planning tools like Marxan know about decision-making processes in order to make their work more useful, relevant and effective?
2. Scientists’ Panel: What should decision-makers know when using planning tools like Marxan in order to make their work more useful, relevant and effective?

3. General Discussion: How can conservation planning tools, such as Marxan, aid in decision-making?
4. Keys to success in planning processes using tools such as Marxan
5. When (or not) should a planning tool like Marxan be used?
6. Technical questions when using planning tools such as Marxan
7. Technical advice when using planning tools such as Marxan
8. Addressing ecological and socio-economic objectives together with planning tools such as Marxan

9. Interpreting and communicating outputs from planning tools such as Marxan
The comprehensive facilitator’s workshop report (54 pages) is electronically embedded as an appendix to this summary report. The Marxan Good Practices Handbook that arose from this and a subsequent workshop is published separately, available at: www.pacmara.org.

1. Managers’ Panel: What should developers and users of planning tools like Marxan know about decision-making processes in order to make their work more useful, relevant and effective?
· Resource management decisions are made within a policy, political and social framework. Negotiation and accommodation of competing interests are required. Final zones of protection are a compromise and may differ significantly from the results of a technical analysis.
· Good practice in making decisions does not entail just one good practice; and, these can vary with the context of the problem.
· Some planning participants may already have certain desired outcomes in mind. Thus, they first need to accept the need for a tool like Marxan.

· Participants need to have a basic understanding of how the algorithm works.
· Appropriately communicating results of different scenarios from Marxan (or other tools) is a key part of decision support.

· Scientific data are concrete whereas social and economic interests around planning can be much more difficult to collect and agree upon.
· The job of a modeller / analyst is to provide results that inform a decision, not to make the decision.
· If the government trusts you as an honest messenger, then your messages can go somewhere.
2. Scientists’ Panel: What should decision-makers know when using planning tools like Marxan in order to make their work more useful, relevant and effective?
· Key strengths of Marxan include its ability to provide many solutions to complex problems. The program is free, widely used and recognized, repeatable, defensible and scientifically based. 
· Marxan connects science to decisions by providing solutions to problems, and close approximations to optimal solutions. The tool “plumbs the depths of solution space” (i.e. looks at many possible solutions) in support of decisions.
· Tools like Marxan can use complex data, with a suite of user-defined targets for conservation and constraints.
· These tools allow exploration of alternatives. 
· These tools can help us articulate ideas and assumptions. Analyses can be iterative to explore alternative objectives and criteria.
· Weaknesses primarily relate to data quality and problem definition. Features for which there are no data will not be considered by Marxan. If important, these should be flagged for discussion at the planning table. As the saying goes: “garbage in garbage out.” 

· If the problem is not appropriately defined, results will probably be inappropriate. 
· Users need to understand what Marxan is designed to do (i.e., “include everything for the least cost”). 
· Users need to understand the output – interpretation is key.
· Scientists need to know what kinds of decisions are being made so they can do the appropriate analyses.
· Scientists need to communicate how much time and resources it takes to collect data and complete analyses.

· Decision makers have a strong influence on what analyses we (technical people) do. We need clear direction about how and when to fit into the policy development process.
3. General Discussion: How can conservation planning tools, such as Marxan, aid in decision-making?
· Part of ‘systematic conservation design.’
· Provide transparency and repeatability.
· Create a systematic decision-making framework more resistant to outside interventions or ‘horse trading’ style negotiations.
· Explicitly stating objectives is a critical piece of the Marxan process. The mathematical algorithm is handy but the key is getting people together to be explicit about objectives.
· For visualization – outputs that map the data and results.

· Interactive involvement – e.g. allowing users to experiment with targets, or draw where they think MPAs should/could be located and then “see what you get.”
· Analysis of existing protected areas and to see how well these fit with other solutions.
4. Keys to success in planning processes using tools such as Marxan
· Set a clear mandate for the exercise, with time spent at the outset of a process to understand the intended objectives in order ensure that the right support tools are used.
· Establish principles (or “ground rules”) and a common vocabulary for the use of tools helps to ensure transparency and acceptance of analysis results.
· “Communicate relentlessly!” Sharing information and looking to enable meaningful involvement should be underlying considerations in considering and using planning tools.
Common Pitfalls to avoid:
· Drawing solid instead of dotted or fading boundaries on maps (implying a final solution rather than an initial proposal).
· Letting software and tools drive the process.
· Not using the right tool relative to the scale, amount of data, timelines, or other factors involved in the process.
· Inappropriate use of data; e.g., not establishing confidentiality guidelines or misuse (or lack of access to) proprietary information.
· Not explaining results “the right way at the right time to the right audience.”
Advice to inform good practices:
· Be open to criticism and to build and improve on previous analyses.  Marxan, or other planning support tools, have to be seen as viable tools in the real world from the users’ and decision makers’ perspectives.
· There should be a willingness and proven ability on the part of analysts to provide iterations of analyses that include data collected from and information requests of stakeholders.
· Remember where is it we are trying to get to and where are we now.
· For tools to be effective, they need to be seen as credible, flexible and transparent (i.e., have clear and defined rules).
· Expectations in the use of planning tools, such as Marxan, to address contentious issues and/or resolve conflicts (such as MPA site selection) have to be realistic. The tools can explore trade-offs, but cannot resolve differences in values or world views.
· Develop a Marxan tutorial for lay people – to take out the mystery and “elite” associations.
· Use Marxan (or other tools) creatively; e.g., calculate compensation possibilities.
· “Seek professional help” to communicate information to various users; there’s got to be an easy, dynamic way to communicate!

· Consider what would have to change in order for someone to change their mind about protecting / not protecting something.
· Involve stakeholders from the outset.
· It is important that planners take the time to learn about First Nations governance systems and involve First Nations throughout.  There needs to be more dialogue about how Marxan can incorporate First Nations perspectives.

· Need to be clear what is meant by “protection” (the status that sets particular areas aside from activities) and what the legislation can and cannot do.
5. When (or not) should a planning tool like Marxan be used?
When it:

· Enables the exploration of more solutions than could be reasonably examined with manual methods (e.g. acetate overlays and felt markers).
· May lead to identification of unforeseen better solutions.

· Can take into account stakeholder values.
· Is helpful in dissolving controversy.
· Establishes a framework for buy-in from stakeholders (trust) and supports post-reserve implementation success.

Not When it:

· Is not fully understood and easily misused (weighting issues, cost confusion).
· Has insufficient data to provide meaningful and balanced solutions. (Use of only a few features to drive map outputs will ultimately lead to the analysis losing its credibility with locals and experts alike.)
· Is expected to present only a single “best” solution.
6. Technical questions when using planning tools such as Marxan
· What data are essential? (Most scientists and technical analysts haven’t learned how to answer this question, and tend to “want it all.”)
· How much time is needed to collect and process data, so as to be in a useable format for the intended tools and end users? (This is usually the most time-consuming part of an analysis.)
· What is the study region and the planning units/regions within it?

· What are the entities that exist in the study regions (species, conservation features, etc. that require protection)?

· What data were available and which were used?
· What is the target (e.g., number of occurrences, number of Ha)? Often people explore alternatives (e.g., 10, 20, 30% target figures) or start with a priori targets.

· Was weighting assigned to data sets? If so, what was the rationale?
· If value-based information were mixed into an assessment, how they were balanced with other data layers? (The raw information should probably be shown separately.)
· How was the “cost” layer developed (e.g. area, purchasing, managing, protecting, cost of displaced activities)?

7. Technical advice when using planning tools such as Marxan
· Define planning units of appropriate scale based on specifics of study area (either management units or determined by the resolution of source data).
· Classify each of the species / conservation features appropriately to match objectives, in a way that is meaningful to the scope of the analysis.
· Try to use data that are consistent across the planning region.
· Fill gaps in incomplete data sets as best as possible:

· Using modelled data/surrogates;
· Treating no data areas separately with separate Marxan targets.
· Undertake sensitivity analysis on outputs esp. when using less reliable data.
· Critically review data sets with thematic experts.
· Ensure there is adequate metadata/documentation for inputs and outputs.
· Connectivity can be incorporated by manipulating Boundary Lengths (BL) and/or BL costs – more connected low BL, less connected higher BL.

· Data of different scales can be used, but with care, e.g.:

· coarse/fine filter analysis; or 

· using lower weighting (species penalty factor –SPF) for less reliable/coarse data.
· Common Pitfalls to avoid:

· Using modelled data of a scale that is coarser than planning unit resolution.
· Combining too much data into one cost index (keep it simple).
· Using incomplete data that do not reflect the true distribution of the feature(s). 
8. Addressing ecological and socio-economic objectives together with planning tools such as Marxan

· Clarify the primary ecological objectives; e.g.:
· Maintain biodiversity;
· Maintain ecological function, structure, and processes;
· Maintain healthy fish stocks;
· Connectivity, adequacy/viability, representativity, efficiency (CARE).
· Be transparent about how objectives are translated into targets, penalties, etc.

· Look to the fields of full cost accounting and environmental economics for ideas on how to address socio-economic objectives.
· Think about multiple uses and the breadth of the economies involved. For example, “shipping channels must stay open” may be an important consideration.
· Consider possible short-term costs and longer term gains, both ecological and socio-economic. (Socio-economic objectives are not just costs!)
· Separate “social” from “economic” in the analysis. Social aspects include values, history and identity – but it is hard to collect and manage data quality for these considerations.
· Separate “intangibles” (e.g., values) from “measurables” (e.g., jobs) in the analysis – and document how the two types of information are included (or not) in the process
· Don’t have ecologists address socio-economic objectives (and vice versa) – use a collaborative / team approach (economists and ecologists). 
· Avoid having stakeholders negotiating ecological targets. 

· Collecting and using socio-economic data is potentially problematic: 

· Think about how to handle unsolicited input from open houses – how is it incorporated (or not). The sponsoring agency may need to establish data quality standards – from data capture to use.
· Employ due diligence in the use of confidential data in a public arena (e.g.: blended results, blurred boundaries, larger mapping units to generalize results).
· Incorporate indigenous views – spatial and other characteristics of traditional practices.
· Be very careful when comparing costs with different metrics.
· Be focused on what key information is required to address the objectives: i.e.: relevance of data.
· Be careful not to aggregate data that are better kept apart. For example, when thinking about “fishermen”, think about how the interests of the migratory fleet differs from those of local fishermen, and different gear and species groups.
· Provide examples of where the tool has “worked” (and included stakeholder interests and values) in other areas (demystify).
· Use Marxan to accomplish other things besides protected areas, (e.g.: zoning, resource uses).
· Think about how to summarize and combine local knowledge/values data.
· When collecting traditional knowledge – know the appropriate people to talk with, and how to talk with them.
9. Interpreting and communicating outputs from planning tools such as Marxan
· Communication is audience driven. Some stakeholders will not be interested in technical details. Seek guidance on how to communicate with different groups (aboriginal groups, NGOs, landowners etc.) Establish what is “generic” (to the process and to the interest group) and what needs to be tailored to the context and the audience.
· Need to communicate results “up the way” – to decision makers as well as to stakeholders. Have the first level of interpretation done by analysts and explain clearly up the chain: what the shortfalls are in the outcome of the tools and why the results show what they do.

· What are the goals for communicating to people? (E.g., to gather their knowledge, consult their views, invite them to influence results, or to communicate results and gain acceptance)? 
· What are the benefits of the process to stakeholders; i.e. why should they care / be involved? 
· Use more than one map:

· A summed solution (selection frequency) map can show areas important to conservation, but these alone do not equal a network;
· Showing just one Marxan (‘best’) solution, while simple, is misleading. It is better to show a few good solutions that indicate the range of possibilities.
Common Pitfalls to avoid:

· Not involving stakeholders (e.g., aboriginal groups) from the beginning.

· Not having a clear communications strategy as a part of the planning process, including budgeting for time, resources, people and money.
· Not being clear about the level of engagement that is expected and the mandates / powers of the agencies involved.
Appendix 1: facilitator’s report

The comprehensive report from the facilitator is included below as an embedded electronic file (54 pages). To open it, double-click on the icon.
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Summary Report Marxan Good Practices Workshop 


Addressing the Practicalities and Problems of Incorporating Conservation Planning Tools into Decision-Making





The purpose of this workshop, held 2-3 April 2007, was to encourage open dialogue between decision-makers and practitioners about how good science can inform decision-making; and the proper role of planning tools, such as Marxan, in marine conservation planning. Information from this event was used as input for a subsequent technical workshop, the results of which formed the basis for the Marxan Good Practices Handbook (2008). These documents can be downloaded from: www.pacmara.org





This project was made possible through the generous support of:  The Gordon and Betty Moore Foundation, WWF-Canada, Nature Conservancy of Canada, Centre for Applied Conservation Research (UBC), EBM Tools Network, and Fisheries and Oceans Canada.








The comprehensive facilitator’s workshop report is electronically embedded as an appendix to this summary report. 





The outputs are only as good as the inputs.  As a decision maker, I need to have a clear understanding of errors associated with predictions.





Trust is important for effective use of tools like Marxan.  People have to trust the messenger for the message to be accepted.





One concern is that Marxan can “pump out all kinds of solutions”.  But in communicating results, you can overlay several ‘good solutions’ and highlight the areas that recur in different solutions.








Tools cannot solve conflict but they can inform, prevent and minimize conflict.  The principles of negotiation and conflict resolution still apply – tools do not change the application of the principles but can change the focus.





Understand objectives.  Planners, policy- and decision makers often have differing understandings of objectives. The key is to cultivate liaisons and open communication throughout the process.








Transparency (desirable) is different from comprehensibility. Probably not all details of the model will be understood.





Don’t mix “bananas and monkeys” in a single cost function.  Develop other methods to compare ‘wildly different’ values.  








Scientists are not necessarily the best people to have doing the communicating.  But, make sure the communicator fully understands the maps / results / process.
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1.
Workshop Purpose and Organization

This report is a record of a two-day workshop bringing together users and technical experts involved with planning and decision-making and the use of decision support tools such as Marxan. The workshop was intended in part to inform an “Experts’ Drafting Workshop” working on development of a best practices manual for Marxan held on April 3-4 2007.


The report has been prepared by the workshop facilitator based on notes of volunteer recorders, as well as flipchart notes and presentation slides. The organizers and workshop facilitator would like to acknowledge the work of and thank Romilly Cavanaugh, Rebecca Best, Janelle Curtis, Ilona Naujokaitis-Lewis, Bruce Catton, Danika Kleiber, Emily Gonzales and Ralph Wells for their detailed notes. 

This report will be distributed to workshop participants, and is available on the PacMARA website to any interested party. Powerpoint slides of presentations have been compiled as separate files, also available from the PacMARA website at www.pacmara.org.


1.1 Workshop Purpose


The purpose of the workshop was to encourage open dialogue between decision-makers and practitioners with regard to how good science can inform good decision-making, and the proper role of tools such as Marxan. Ultimately, the aim was to develop a best practices guide for Marxan and its sister, MarZone. 


As with any tool, good results are contingent upon proper usage. To date, Marxan users have largely been self-taught, a time-consuming process prone to error and frustration. There is now sufficient experience in the use of this tool domestically and internationally, to justify the pooling of experiences and the development of a best practices guide. The initial draft text (of the best practices guide) will be available electronically the summer of 2007, and finalized, peer-reviewed publications, including case studies, will be released in 2008.

1.2 Organizing and sponsoring organizations

The workshop was organized by the Pacific Marine Analysis and Research Association (PacMARA), a non-partisan science-based organization in British Columbia devoted to furthering ecosystem-based marine research and analysis, with assistance from the following partner and sponsoring organizations:


· Gordon and Betty Moore Foundation;


· WWF;

· Nature Conservancy of Canada;

· British Columbia Ministry of Environment;


· Centre for Applied Conservation Research, University of British Columbia;


· Ecosystem-based Management Tools Network; and


· Fisheries and Oceans Canada


The organizers would also like to thank the workshop steering committee for their guidance and advice: Charles Steinbeck, EcoTrust; Natalie Bahn, UBC Fisheries Centre; Krista Munro, Living Oceans Society; Dave Nicolson, Nature Conservancy of Canada; Murray Manson, DFO; Peter Arcese, Centre for Applied Conservation Research UBC; Tara Martin, Centre for Applied Conservation Research UBC; Rosaline Canessa, University of Victoria; and Jennifer Smith, WWF Canada. Tanya Shadbolt deserves particular thanks for her work and attention to detail throughout the planning and successful completion of the workshop.

2.
Summary of Day One Workshop Sessions


2.1 Welcome – Michele Patterson

Michele Patterson, policy co-chair of PacMARA, welcomed participants to the workshop on behalf of the organizers and sponsors. Michele reviewed the workshop organizers hope that the workshop discussions will build dialogue between scientists and decision makers, support the use of science and planning tools to improve decision making and ultimately “achieve better results for conservation and development.”

Michele noted that the workshop was over-subscribed with over one hundred participants from many parts of the world attending, and that this was an indication of the importance and interest in the relationship between science and decision making. The notes of workshop discussions will be an important consideration for the thirty-five delegates who will be drafting a Best Practices Guide for Marxan (a conservation planning tool) and its sister MarZone in the following days and weeks.

2.2 Keynote Address: Hugh Possingham. What decision-makers, scientists and advocates should know about planning tools like Marxan

Hugh Possingham is the Director of the Centre for Applied Environmental Decision Analysis and Professor in the Department of Mathematics and School of Integrative Biology at the University of Queensland, Brisbane Australia. He noted that the Spatial Ecology Lab includes over 50 ecologists (both theoretical and field based) and that Carissa Klein and Matthew Watts from the lab were also attending the workshop.

Hugh pointed out that decision support tools have been both overused and underused. It is important to understand what any particular tool can do and the nature of any “answers” that a tool provides before using it in decision making or a planning process. He emphasized that he was not at the workshop to “sell” Marxan or any other specific tool, but only to share information, get conversations started and encourage understanding of tools such as Marxan in support of conservation and sound political decisions. His talk reviewed a brief history of Marxan, answered some “frequently asked questions” and outlined some current developments.

History – In 1992, there was interest in developing a spatially explicit conservation planning tool building on the work and ideas of Bob Pressey who developed ecological models using population viability analysis and the concept of “irreplaceability.” In 1994, Ian Ball the PhD student who coded Marxan, began work on the program at the University of Adelaide under direction of Hugh Possingham. Key initial support for development was received from Environment Australia and Andrew Taplin. The Nature Conservancy funded, through UC Santa Barbara, a project to integrate an early version of the program (SPEXAN) into ARCVIEW. Marxan was developed as a modified version of Marxan to support zoning work of the Great Barrier Reef Marine Planning Authority. Marxan has been used, adopted and/or plagiarised by various organizations and a number of “front ends” have been developed for specific projects or applications (e.g., CLUZ, P.A.N.D.A.). The software is currently available as a free download from the Ecology Centre (www.ecology.uq.edu.au/index.html?page=27710) – if you use it, please cite it! Individuals and organizations are encouraged to use the program (and to acknowledge its source) but it is important to remember that the University of Queensland is not paid to support users of Marxan. Matthew Price is continuing work in developing Marxan and sister tools, and there are several current initiatives that should serve to encourage further development and use of the tool (such as work with Ecotrust).

Frequently Asked Questions (FAQs) – It is important to remember that Marxan is not a model that attempts to represent natural ecosystems – it is (at its most basic) an algorithm, “a mathematical description of people’s hopes, fears and dreams.” Marxan “delivers decision support for reserve system design” by finding “reasonably efficient solutions to the problem of selecting a system of spatially cohesive sites that meet a suite of biodiversity targets.” Marxan minimizes a sum of values subject to a set of constraints and targets. The program uses “simulated annealing” to find alternative “solutions” that minimize boundary length. “Marxan helps you come up with starting points for discussion, but you have to think about WHAT PROBLEM IS MARXAN SOLVING?” The problem (translated from mathematical terms) that Marxan solves is “give me a bit of everything (‘representatives’) for the minimum total cost in reasonably compact lumps.”

Hugh pointed out (following on his public presentation at UBC on April 1) the problems associated with “scoring” sites rather than using decision support tools such as Marxan to identify best fits for suites of sites.

FAQ Why Marxan? – “Simulated annealing is very crude – can’t you morons do any better?” “But ecological ‘models’ aren’t very good, why should I trust Marxan?” “My species has 17 young in leap years – can your software include that?” 

Simulated annealing is a random search method, you can change the algorithm substantially and it will still run. Iteratively looking at each (potential) answer would take an prohibitive length of time – the good thing about simulated annealing is that you can change the problem enormously and still get reasonably good answers. When people ask why additional pieces of information are not in the software – you have to limit things somewhere. You can’t possibly represent all of complexity in an algorithm – too many options – would result in a tool too difficult to use. If you want to model everything – build another earth.

“Should we use decision support tools?” is not a relevant question because everyone uses them – we just don’t always have them written down as algorithms. We have problems and ideas in our heads all the time, but using an algorithm helps with clarity, repeatability and transparency.

FAQ General? – “What is appropriate spatial scale (planning units and region)?” “How can I engage stakeholders with Marxan?” “Could you make it easier to use?” “Why should I trust this ‘black box’ called Marxan?” “Not all of us have GBR quality/quantity data, how do you use Marxan in a data poor region?”

Marxan is flexible – can be used at various scales – has been used at national to regional scales effectively – Marxan is being used in over 100 countries across the world. Stakeholders need to understand the problem that Marxan is answering in order for it to be an effective tool – a short introduction session helps stakeholders to understand the tool and should also reduce the fears of a “black box answer.” Marxan will become easier as front-ends are developed with specific users and problems in mind. So far, about 90% of the problems and time involved in using Marxan is spent formatting input files. To some degree, it might be dangerous if using Marxan was “too easy” to use – want to have people understand what information is going in and what problem is being asked/answered. Most of the uncertainty in the tool comes from the data, rather than the analysis – GIS can be a hazard, appearing to be “scientific” because results are pretty maps, whereas many data shortcomings and uncertainties are hidden. In data poor regions, you can used raw biophysical characteristics (e.g., depth, currents, altitude, slope) to provide a good start, even without biological data.


FAQ Functionality – “Why doesn’t anyone use the risk spreading, size or spacing functionalities in Marxan?” “The BLM seems arbitrary, how should I set my BLM?” “Can we use MARXAN iteratively (i.e. locking in sites, and rerunning)?” “Why can’t you nerds figure out how to incorporate connectivity, as it is essential in marine systems?”

Marxan can be used iteratively, and improvements that Matt Price will be talking to the workshop about tomorrow should improve our ability to undertake sensitivity analyses and use data sets for multiple iterations with differing parameters. All that MARXAN does for connectivity is try to minimize boundary length. The program doesn’t take into account particular spatial movements and connectivity patterns – but in the marine environment connectivity tends to be species-specific – couldn’t design one connectivity parameter that works for everything at the systems level Fishing doesn’t destroy connectivity because we don’t eat larvae – we catch mature fish – so maybe it’s okay to not take fine scale larval movements into account.

FAQ Planning Unit Costs – Conservation planning in the literature tends to be very academic. The main cost of conserving land is usually the area/amount being protected. Marxan allows you to assign value to land (not just based on area) so can go beyond just the size in minimizing cost of planning. Multiple costs can be combined in Excel and then incorporated into Marxan as one value/cost for a parcel. Users can assign differing values to the land, specific to their particular situation.

Conservationists tend to be very sceptical of economics (based on where they have gotten our planet). However, economics are fundamental to protection of any given amount of area and (like Marxan) is based on mathematical algorithms – Marxan enables consideration of economic costs in the setting of parameters. The economy of Marxan is based on math and 2nd year algebra. “Microeconomics is just applied math with jargon – just dealing with optimization problems – don’t be glibly suspicious of them.”

Marxan developments – While it is important to remember that the Ecology Centre is a research institute and not in the “business” of providing and supporting software, current developments and emerging uses of Marxan and related programs include:


· “Dynamic conservation planning” – and more sophisticated ways of dealing with threats (e.g., susceptibility to climate change) – minimizing threat (of loss) for given cost – a solution to Meir et al. 2004 (Ecology Letters), see also Eddie Game et al.;

· Ways to set probabilistic targets; 

· Marxan optimized – and able to deal with VERY large datasets (such as for the entire continent of Australia);

· Using cluster analysis and ordination to find very different individual solutions (Stewart, Watts, Klein, Linke – TNC) – we can generate alternative “good” solutions from Marxan and then run cluster analysis and see, for example, what are top three “most different” “good” solutions are; and

· Marzone – a sister (not successor) of Marxan – will be useful for some (multiple use planning) but needs specific data – addresses zoning and the general “Conservation Resource Allocation Problem.” May be available by end of the year.

Plenary Questions, Answers and Discussion Points

· There is a blend social and natural science in our (U of AK Fairbanks) program. Addressing costs in Marxan – how do you take social values/attitudes/beliefs and get a number to put into Marxan? Answer: Economists have methods of valuation (consensus based models, etc.) but trying to do this worries me slightly. It is important to be transparent and do fairly extensive sensitivity analysis. For example, in the Great Barrier Reef Marine Protected Area (GRMPA) there was extensive data – and also interviews (people were asked where they would like reserves). It is not a simple matter trying to assign a score to the answers people provided. Need to go from “that doesn’t matter” to “it matters a lot.” As a scientist, you should look at all the “extremes” and tell people what you have done – as well as explain your results. Vary weightings – you can look at all sorts of profitability values (economics, land, etc.). It is easy to leave out because hard to deal with but good to try to incorporate if possible.

· Has Marxan been used for freshwater applications? Answer: Currently making a start with NMF service – not that different from marine. Can put long thin planning units (i.e., freshwater features) in the Marxan system. For example, we did a conservation plan for the entire continent of Australia using watershed level units. First get unit levels. Then if water is shared between units, create connectivity with boundary line. As Marxan looks to minimize boundary length – it will try to find places where water is shared for boundaries (where water flows between the planning units, this creates connectivity). Freshwater conservation increases the emphasis on connectivity. With Marxan we will try to look at sub basins where can emphasize these issues for freshwater. Hard to do (watershed level units) in large, open, flat areas, where sub-catchments are difficult to define (the subcatchments are generally waterbodies). It would be much easier in BC, where there are distinct watersheds. Be careful not to consider physical connectivity only though, there can be ecological connectivity between two planning units, separated by 100s of kms – if birds migrate between them for example. If connectivity is an important factor, you can rate it. If you can define connectivity, it can be incorporated in Marxan analysis.

· Appropriate scale of analysis for Marxan – for whole of BC coast or for particular areas? What is the most efficient thing to do? Answer: Both are fine. Plans might look different or might be reflective of differing scales. You could do large scale planning for whole coast, then splice off into smaller areas – to see how representation at the whole basin level may be distributed across smaller areas. The nature of broad scale might mean that some areas have a large percentage of a particular representative type (e.g., kelp beds) while other areas have only limited representation. Depends therefore one what level you set your targets at (large and small scale might find different results if targets are restricted to a smaller area).

· Along the coast of California variability is generally perpendicular to the coastline. Can we have different size planning units (coast vs. open-ocean for example)? Answer: Yes, that’s fine – Marxan can handle different sizes with no problem. Rhombuses can be long and thin with the long side running parallel to the coast, reflecting variation in data going away from the coastline. The most difficult thing is usually joining GIS data. Think about defining sizes and the dimension of sizes based on the habitat you are looking at.

· We (TNC) are using Marxan to set conservation areas in Indonesia. One problem was how to read different variables with data on different costs? Too many things to fiddle with, as well to get one definitive answer. Answer: Key is the compromise between adding lots of things to play with and keeping it simple so you get few answers. Boundary linked modifier (BLM) is one of the more arbitrary components of Marxan. Try to meet the criteria of “clumped enough” based on your subjective judgment in terms of when to stop and actually run the analysis. Try running the analysis with several BLM values to see how clumped the results are. Costs are just a matter of trying a few different options and being clear about what you have done.


· How de we make sure that there is a clear link to decision making and that we use Marxan in public way (i.e., not hidden)? Answer: With GBRMPA, Marxan delivered a “good option” that was shown in public forums as the “plan” – without giving all the details about how it was generated. Then people argued changes based on personal knowledge and desires – this caused things to be fiddled and tinkered with because of conflicting value systems. Would have preferred to use the public comments to then go back and recompute using Marxan to come up with a refined alternative “plan.” The newer version of Marxan can go backwards and forwards during this tinkering process. There needs to be clear rules of the game, costs comparisons and processes, during these negotiations. Marxan can be used in negotiations – this tends to expose people’s value systems, which is generally a good thing.

2.3 Expert Panel 1: What the developers and users of planning tools like Marxan need to know about decision-making processes

The initial panel of the workshop consisted of six experienced resource managers, planners or “decision makers” with experience in using technical and scientific information to support planning and management decisions. Panel members were asked to speak briefly to three questions:


1. As a decision-maker, what technical information do you need from scientists, analysts and researchers to make sound marine planning decisions?


2. Ho do conservation planning tools, such as Marxan, help you?


3. What would you like technicians, analysts and scientists to know about the decision-making process in order to make their work more useful, relevant and effective?


The floor was opened to plenary questions after hearing from the first three panel members, and again after the sixth panellist spoke.

A. Barron Carswell, BC Ministry of Environment

Barron Carswell works with the British Columbia Ministry of Environment in marine resource analysis and planning. While he has not used Marxan directly, he is familiar with provincial and federal data sets, as well as mathematical modeling. His primary role with the provincial government is one of communication to his Director, Deputy Minister and Minister. As such, he must understand how an algorithm produces various scenarios, and what information is essential to communicate. Note that his comments represented his personal perspective, rather than any corporate positions.

Question 1 – What technical information is needed:


It is critical that I (as a resource planner and manager) know:


· What data is used, is not used or is not available in the algorithm;

· Managers need metadata, source, accuracy, errors (confidence limits) – what is and what is not quantifiable; and

· What weighting has been assigned to data sets (and how and why the weighting has been assigned).

The outputs are only as good as the inputs. As manager or decision maker, I need to have a clear understanding of errors associated with predictions. To have confidence in the output, results must be reproducible by a variety of different users. With respect to conservation candidate areas, any manager needs to know what unique species are threatened or endangered, what risks the species face and what protection instruments might apply.


Question 2 – How do conservation planning tools help:

· The province recognizes the value of algorithms for reserve planning, supports planning for a variety of purposes and has invested time and energy into the use of Marxan in BC.


· Managers and decision makers (really do) want to use an objective, science-based approach to reviewing candidates for conservation.


· Interested to see how the outputs from Marxan compare with existing protected areas that were established using a different decision making process. 


Question 3 – What should scientists know about the decision making process:

Any land-based decisions are made within a policy, political and social framework. Decision-making and stakeholder consultation has become much more complex than in the past. Output from Marxan will be used as one (and not necessarily the only) input to planning and/or decision making processes. Communication to a range of audiences is critical. Negotiation and accommodation of competing interests is required. Communication has an important role – people have to understand how the algorithm produces scenarios and have a basic understanding of how the system works.

· Remember that conservation candidates will be reviewed by a number of different government agencies. Final zones of protection are a combination of compromise and technical analyses – a balance of BMP and conversations.

· Ultimately, decisions are made by the government of the day. They are then often subject to review and analysis under each following administration. 


B. Wayne Borque, Parks Canada


Wayne Borque has worked as a senior planner, as well as senior manager, with Parks Canada. As a planner, his job was to facilitate conversation between scientists and decision makers. Often our decisions are not based in science but are politically based Marxan has potential value in bringing a rationale to the process – so that decision makers can understand why we’re making certain recommendations. Wayne had a series of points for those involved in preparing scientific information for resource planning decisions.

· “Flip the questions around” – understand the expected outcome of the process you are involved and the mandate of the agencies that are involved in the processes. Those mandates will put a twist on what is asked for. You have to understand the commitment of the organization/agency to the process. Are you going to the public with recommendations? Is it going to be an iterative process? If it is an open process, you need to be ready to be a collaborator. Understand what is motivating the agency to use a tool like Marxan.

· Oftentimes decision makers are more politically oriented – they won’t understand the tools and won’t necessarily know what questions to ask – you need to tell them what they need to know, as well as ask them questions. What kind of information are they going to need?  How much time is available to collect and analyze data? Is this agency or organization they/you are working for committed to the precautionary principle? What are the other values that we’re going to consider in the process?

· MPAs are not all equal (in Canada) – different information will be needed, depending on the kind of MPA being considered. In terms of understanding what you can accomplish – are you looking to protect an area? For how long (i.e., permanent MPA or temporary closure)? What sets of values need to be considered? How are you going to apply the precautionary approach? What are the information gaps? Where there are data gaps, use the expertise of people to fill them in.  

· If you are involved in a planning process (e.g., a land use strategy), you need to know what the rules are. Understand the critical issues in the process – this will tell you who needs to be involved and what kind of analysis will be required. Even so, people will challenge you. You may have used the best information and best expertise but when you go to the public, a lot of people will tell you you’re wrong – you have to be open and receptive to that knowledge base.

· Marxan can be a catalyst for a systematic approach – the technical process should be defendable and inclusive – and if “done right” should result in less political intervention in the process and the results. For success, you need to be inclusive throughout the info gathering, analysis and recommendation process. The challenge is that it takes more time to work with others than to do it independently, however you need to remain aware of “the big picture.”

C. Greg Savard, Department of Fisheries and Oceans


Greg Savard is a director of special projects with the Canadian Department of Fisheries and Oceans (DFO). He is presently “looking after the ‘Oceans’ file for the Pacific Region” of the department under Canada’s Oceans Strategy. DFO is presently working on developing an Integrated Management (IM) plan for the Pacific Coast Large Ocean Management Area (LOMA). DFO is getting close to developing a framework for a north coast IM plan (PNCIMA). Another initiative that links to the PNCIMA work is DFO’s commitment to developing a network of Protected Areas by 2012. People are presently doing the ecosystem overview work that feeds into the overall planning agenda. DFO is very interested in Marxan for use in these, and other, initiatives.


Greg presented his points under three categories – data and data processes, socio-economic factors, and collaboration.

Data and data processes:


· There are lots of people out there gathering data of potential utility for decision support tools such as Marxan. For example, DFO has science branch. As decision maker, I need to make sure people are working together and collaborating. The science community has a rich and passionate attitude but we need to be sure that they know what data is needed. Peer review is an important process of utility. A review process at the end of the day helps those involved in making decisions in agreeing on set of values or facts. We need to link info systems to Marxan, as well as use other tools. One important thing to think about is how to link all of these tools together – how to make sure they come together and fit.


Socioeconomic factors:


· “Scientific” data is “concrete” – it can be gathered and reviewed following peer accepted guidelines. Social and economic interests around marine use planning can be much more difficult to collect and agree upon. First Nations cultures and values in a specific area, for example.  We don’t expect a tool like Marxan to provide this information in a definitive answer – but let’s do the best job we can and hopefully we can get a little closer to agreement. Much decision-making revolves around consideration of socio-economic interests in relation to scientific data. Decisions should be informed by scientific info, for sure, but how do we value/address social and economic considerations? This usually involves tradeoffs of some kind.

Collaboration:


· Marxan work in the past has been led from outside of government. Many people are involved in any planning process – there is lots of capacity and common interest in conversation. We need to make sure that people work together and collaborate if information and analyses (such as that provided using Marxan) is going to be accepted and used. The trick is to work together, gather info and TALK about it – bring our resources collectively together. The best you can get out of this tool will come from collaboration.

D. Plenary questions and comments


· Question to Greg Savard: It was good to hear that you are supportive of collaboration and sharing data. In the past, we (Living Ocean Society) have had difficulty in sharing data held by DFO. How do you suggest moving forward and changing the relationship between DFO (which is very protective of data) and other organizations? Answer: The Governments of Canada and BC have entered into memorandum of understanding on the oceans management file and data sharing has been discussed as part of that work. From the DFO perspective, we have limitations under the Access to Information Act about what can publicly share, however, I am optimistic about the potential to share in the future. There is also a tremendous capacity in other organizations. All of us need to do better in sharing data and this may involve some difficult conversations. I see the opportunity to work with others – while we face both constraints and opportunities – we are a science-based department and have room for peer review discussion.


· Question: Shouldn’t Marxan be the last step in a decision making process, given that it can address socio-economic factors as well as other parameters? Answer: A Marxan analysis needs to be a first step – take the initial Marxan run “answer” and go to the public to validate the result with reality, undertake negotiation, move from consensus building to where draw lines (for reserves). Follow up Questions: Isn’t there a danger behind using Marxan as first step and then factoring in subjective influences (it’s no longer an objective approach)? Is this redundant or cyclical? Where does the give and take come into it? Comments: Use Marxan as tool to facilitate frank discussions that have to take place but need to take into account human reality (checks and balances). You need a little bit of both (Marxan as a first step and as a last step). Need input of socioeconomics to Marxan to get meaningful feedback. But also need to take Marxan results back to the public for negotiations.

· Comment: We are being careless with term “decision maker” – there are no Deputy Ministers or Ministers represented on the panel. We need to understand who the decision makers in the environment are and not use the term loosely.


· Question to Greg Savard: How do you at DFO define “science-based management”? Is it purely based on scientific principles? How then is the management process open to change and lobbies from particular interests? Answer:  We need foundation of science with which to make decisions. Premise is that we start from science and build from there. I am not suggesting that anyone should use just socioeconomic factors in decisions.

· Follow up comment: I believe that the term science-based decision-making is being misused. Science is based on logic. It doesn’t get mashed into negotiations, which has led to an unhealthy situation from a sustainability perspective. This is not truly science based – the term is being misused. It is not science that goes into the policy when you factor in all these other things. Marxan is a repeatable tool to use – to improve “science-based management.” Response and discussion comments: We can appreciate science-based decision making because we use science. But rarely does the scientist get to make the decision. Marxan uses best available information to help decision making and it is scientific – even if it is not all research based. “Scientific” can be “best info available.” Government starts from a science foundation but then has to incorporate socio-economic factors and make trade-offs. We can use the best data, experience, traditional and local knowledge available to help decision makers make a rational decision. Someone has to give up something in this process (usually not willingly) therefore we need to have a negotiated process. 

E. Russ Jones, Haida Fisheries Program


Russ Jones is a member of the Haida Nation and is manager of the Haida Fisheries Program, as well as a fisheries consultant and a “scientist.” Russ brought forward his “First Nations perspective on science and planning tools, particularly with respect to marine planning.” The Haida Nation is working in partnership with other nations and government in PNCIMA (described earlier in the panel by Greg Savard). Russ began by acknowledging the Musqueam people and their territory “that we are standing on – think back 200 years to what this area looked like – much different than today.”

First Nations are “decision makers.” First Nations have connections to the land and also a history with the land extending over generations – and can bring this perspective to “decision making.” This perspective is different than other “data sets” – you can’t just capture and portray First Nations’ interests in a GIS layer. First Nations are a “decision maker” and can work collaboratively with other parties. The Haida and other First Nations are presently working with federal and provincial governments on land or marine use planning – and you would not have seen this 20 years ago. Recent recognition of legal obligations toward First Nations has helped, as well as other actions of reconciliation. Court decisions have directed that the consent of First Nations is now needed before developments go ahead, and for the development of policy.

First Nations title and rights go back to clans or families and hereditary chiefs. There are also more “modern” governance structures such as Tribal Councils. The Haida Nation, for example, has a constitution and elected representatives charged with resolving land issues with Canada. It is important that planners and others hoping to use Marxan take the time to learn about distinct First Nations governance systems – take the time, talk to the right people, make sure that obligations are met. Planners should think about aboriginal rights and title from the start – involving First Nations from the start makes it a “bottom up process.”

DFO has taken some important steps in the last year when starting up the marine use planning process to make sure that the preplanning involves First Nations. As tools like MARXAN are used, it will be very important that First Nations are involved throughout that process. 

When thinking about “Traditional Ecological Knowledge” (TEK) in science – you have to know that “after we’ve done our Marxan analysis we’ll go and talk to First Nations” is NOT the way to do it. In the best of all worlds you have that information ahead of time. It is important to understand that science and traditional approaches are different approaches to understanding the natural world. TEK integrates knowledge from various sources – including beliefs, teachings from elders and personal experience with the natural world. TEK should not be treated as “just” another data source or another data layer – this reduces First Nations experience to something that is weighted against another layer. There needs to be more of a dialogue about how Marxan can incorporate First Nations perspectives in order to come up with something that will work here in BC.


It is important to distinguish between “values” and the use of Marxan as a science tool – there are different approaches to understanding the natural world. If, when you start doing a Marxan analysis, there are decisions that are made up front about how much and what needs to be protected – those are decisions that First Nations and other people who have an interest in the environment should be involved in.  When incorporating socio-economic analysis into Marxan, it will require a much more iterative process than what we’ve been talking about so far – so that Marxan becomes less of a black box and more of a collaborative tool.


F. Melissa Hadley, Cortex Consultants Inc.


Melissa Hadley is a forester and project manager by training. She works with Cortex Consultants as a project manager for land use planning projects – working with both technical information providers and “decision makers.” Her remarks to the workshop are based on this perspective, and in particular, on her experience with the “Coast Information Team” (CIT) over several years work on coastal British Columbia. Her remarks were intended to provide the context in which decisions are and discuss the expectations of decision makers and stakeholders in planning processes.

The first thing that you (as an information provider) need to do is clarify who your client is – and this is not necessarily obvious. For example, the people requesting or using the information are often different than the people providing the funding for the information. Information has to be produced in a format that is useable (by the intended end users) and in a timely manner (to inform discussions and decisions).

Once you know your client(s) and their expectations, you then need to clarify the problem to be solved. Often there is a “disconnect” between the problem that is presented in a request for information or analysis, and the real problem to be solved. As well, stakeholders often see a problem very differently. The task can be very complex if a (client) group not is in agreement – there are frequently different technical competencies among a group of interests involved in a planning process and differing understandings of the effects of differing scenarios on each stakeholder group. 

Resource planning is most commonly characterized by tightly constrained schedules and budgets. Define your problem scope within these constraints. Your client will (no doubt) want a “cheap and quick solution” to their (again, no doubt) complex problem. Your job involves being realistic in what is promised and in what is delivered to your client group – and clearly communicating this at the onset of the work (as well as through the process). Decision makers and stakeholders, however, can exhibit a tendency to underestimate (rather than model or explore) decision space – keep in mind that “solutions” may not be known in advance of analysis. Your challenge is to help clients understand the need to structure and validate a model or analytical tool based on multiple approaches.

The world of a decision maker is complex and messy. Science will be characterized within a context of political risk – and a decision maker will be seeking compromise and to balance stakeholders’ values. A “good decision” might not be a recommended solution or the direct output of a model. The job of a modeller/analyst is to provide analysis that informs a decision, not to make the decision.

In summary:


· Check that the stakeholder and decision making group is in agreement as to what needs to be accomplished;

· Identify the values of the stakeholders, and work with them through the process (e.g., in considering the scales at which their interests are manifest) – stakeholders believe that all their values should be incorporated in the modeling;

· Consider and address differing representative technical competencies of those involved;

· Clearly communicate the outputs of analyses to the group; and 


· Ensure that there are compatible scales and outputs between your project and those of other user groups that may be working on a common problem.

G. Derek Thompson, WWF-Canada, formerly BC Ministry of Environment


Derek Thompson worked as government bureaucrat for thirty years, including positions with BC Parks the BC Land Use Coordination Office, and as the Deputy Minister of the Ministry of Environment. He presently in retirement teaches at Royal Roads University and is a Senior Fellow with WWF-Canada.

The theme and basic message of Derek’s points is that “the answers [that are needed from analytical tools and analysts] depend on the nature of the decisions and decision makers, which in turn depends on their insight of the world.” The audience is the context for your products, if you have not addressed the audience well for your products, you will be disappointed by the results.


Derek described the world of decision makers as one of polar extremes: the first – strategic public policy – long range, broad application Cabinet-level issues (not at technical managerial level); and the second – at the daily, operational, site-specific level. At the strategic level issues and decisions are considered predominately through culture, myth and beliefs – not necessarily based on rationality or mandate, like at the operational level. Elected Cabinet members commonly distrust information that comes to them through the bureaucracy – they are used to being given advice that others think they want to hear, or that is couched in a manner that does not convey the whole or honest story. At the strategic level, they need simple, clear and highly trustworthy information. Although they usually have little expertise in science and technology – they need respect and honesty. Your information may be less important than who is conveying the information. If the government trusts you as honest messengers, then your messages can go somewhere. 

Decision makers have senior administrators/advisors who spend a lot of time on policy and provide media advice – at both tactical and strategic levels – although they may not have a lot of technical experience, they often very bright. Technical analysts and scientists usually have little interest in or understanding of strategic level decision making processes. Remember, all people (even politicians!) need respect. 

We have moved from a worldview where things are simple and predictable and apparently abundant, to a complex, uncertain and multi-faceted world dominated by pressures and shortages. There is a heightened desire for tools that can provide explanations. However, there is often very little clarity about what the problem is that you are trying to deal with. Effective tools are powerfully analytic, explanatory, future-oriented and provide good syntheses.

In thinking about useful analytical tools, consider the anagram “AREA”:

· Applicability

· Reliability

· Explicability

· Acceptability

The audience is in charge – they determine the value and utility of your work. If you mix value-based information into an assessment you are going to have trouble – you have to show how the raw information is used and where the values-based analysis is in discrete ways. Be transparent, listen and respond with iterative analyses that address needs and questions. Present the information in an honest manner. You need mutual trust – fear of information and its power is the basis of much scepticism of results. Tools are seen sceptically but they are accepted – when they are understood and useful.

H. Plenary questions and comments


· Question: How do we build trust of scientists among government decision makers? Response: How does government trust anyone? You have to demonstrate that you can put yourself in their ballpark and understand problems from their perspective. You can demonstrate that you understand their values and myths and have a shared perspective. It is harder for a politician (or a scientist) to trust someone who has different point of view than them. Demonstrate that someone can trust your advice through hard work. You also need a verifier around you who can say “these people will give you something you can work with.” 

· Question to Russ Jones: Although you talked a lot about the relationship between federal and provincial governments and First Nations, there are many NGO folks in this room. Can you comment on the nature of relationships between NGOs and First Nations? Response: There are good relations between many First Nations and NGOs. It is not necessary to have same agenda for us to have room to work together but most First Nations talk about having “government-to-government” relationships – this is important. Personally, there is room for collaboration and talk about mutual interests. First Nations issues are often local, sharing resources in traditional territories, sustainable development. Federal or provincial governments can have the same interests but look at them from too far up. NGOs can often work at the local level with First Nations. First Nations have some leverage now with governments which can also be of mutual interest.

2.4 Expert Panel 2: What decision-makers need to know when using planning tools like Marxan

The second panel of the workshop consisted of six experienced users of planning tools like Marxan, speaking professionally about their experiences. Panel members were asked to speak briefly to three questions:


1. As a scientist/analyst, what technical information do you need from decision-makers and policy-makers to make sound analyses?


2. Ho can conservation planning tools, such as Marxan, connect science with decision-making?


3. What strengths/weaknesses would you like decision-makers to know about planning tools in order to make their work more useful, relevant and effective?

The floor was opened to plenary questions after hearing from the first three panel members, and again after the sixth panellist spoke.

A
Dan Dorfman, Intelligent Marine Planning


Dan Dorfman is the senior planner for Intelligent Marine Planning, an independent consulting firm. Dan’s work is focused on advancing marine and coastal ecosystem-based management (EBM) by providing training and support for EBM tools and applications. He is a member of the EBM Tools Network and an experienced Marxan instructor.

Question 1 – What technical information is needed from decision and policy makers?

There were a few key words stuck from this morning’s discussion – mandate, expected outcome and commitment. We’re creating information to support a decision – we need to know what kinds of decisions are being made so we can do the appropriate analyses. Dan reviewed three examples of to illustrate how analysis can and should be shaped to address the context of the problem – the best way of making decisions does not entail just one best practice, best practice varies with the context of problem.

Juneau Alaska: Working in forests around Juneau, marine and coastal ecosystem, we came to understand that land use decisions are made by US forest agencies, using value comparison units (i.e., the agency determines the land-use plan using these units. Thus our Marxan analysis tessellated geographic units into MoF units for analysis and display.

NE US Carolian ecosystem: Our goal was to provide a comprehensive analysis, including offshore and deep water marine, but decision makers did not have a mandate relating to offshore environments. Nearshore decisions are made by state agencies, while offshore waters are managed by federal, agencies. The state agency wanted to cut off everything in coastal into something they could work with – and toss out all the offshore analyses. We responded to this challenge by producing two studies – one encompassing the coastal nearshore and a second more comprehensive analysis that included offshore data. 


Florida: We wanted to produce state-wide comprehensive wildlife conservation strategies, brought into the marine environment. We developed a robust Marxan analysis – an initial analysis to identify high value and threatened areas. But the analysis did not fit what decision makers were prepared to act on. Thus, we had to back-fit the analysis to fit what the decision makers were prepared to address. In hindsight, efficiency was less important than inclusiveness and comprehensiveness for supporting decisions with Marxan. 


Question 2 – Using conservation planning tools to connect science with decision making

Marxan allows us to articulate science and concepts. Explicitly stating objectives is a critical piece of the Marxan process. The mathematical algorithm is handy but the key is getting people together to be explicit about objectives and influential processes. 


Question 3 – Making planning tools more useful, relevant and effective

Planning tools such as Marxan allow us to explore alternatives and advance on current knowledge. The tools can help us articulate ideas and assumptions. Marxan can be a great tool for communicating objectives and criteria – results can be communicated clearly to enable transparency and analyses can be iterative to explore alternative objectives and criteria.


B
Matt Watts, University of Queensland


Matt Watts is a computer programmer specializing in systematic conservation planning software. He has worked with Bob Pressey since 1995 on C-Plan software and applications. He currently works on the Marxan software with Hugh Possingham’s group (The Ecology Centre) at the University of Queensland in Australia.

Question 1 – What technical information is needed from decision and policy makers?

Formulating a clear problem definition is the key to success – without this, Marxan won’t work. The math is a representation of humans’ hopes, dreams and fears. Next, Marxan needs data for input files. The program can easily give answers to the wrong problem. Marxan gives an answer that provides everything asked for (i.e., hopes, dreams and fears) with least cost – this formulation requires data. 

Need to ask (and have resulting the data from) the following questions:

· What is the study region and the planning units/regions within it?

· What do you mean by “protection” (the status that sets particular areas aside from activities)?

· What are the entities that exist in the study regions (species, conservation features, etc. that require protection)?

· What is the target (e.g., number of occurrences, number of Ha)? Often people explore alternatives (e.g., 10, 20, 30% target figures) or start with a priori targets.


· How do you define the “cost” layer (purchasing, managing, protecting, setting aside from activities)?

Question 2 – Using conservation planning tools to connect science with decision making

Marxan connects science to decisions by providing solutions to problems, and close approximations to optimal solutions. The tool “plumbs the depths of solution space” in support of decisions.


Question 3 – Making planning tools more useful, relevant and effective

Key strengths of Marxan include its ability to provide many solutions to complex problems. The program is free, widely used and recognized, repeatable, defensible and scientifically based. Its weaknesses primarily relate to data quality and problem definition. With respect to data – “garbage in garbage out.” If the problem is not appropriately defined, results will be nonsensical. Users need to understand what Marxan is designed to tell you (i.e., “give us everything asked for at least cost”). Users need to understand the output – interpretation is key.

C.
Carissa Klein, University of Queensland


Carissa Klein is a research assistant at The Ecology Centre University of Queensland with Hugh Possingham. She works on terrestrial conservation in Australia and marine conservation in California.

Question 1 – What technical information is needed from decision and policy makers?


Several previous panellists have mentioned the importance of knowing objectives and starting with clear set of goals/objectives – this cannot be overemphasized. For example, in California the stated goal for marine protected area planning is “biodiversity conservation” but this goal is not particularly clear. Stakeholders took that goal statement and came up with 50-60 specific goals for MPAs (e.g., exact habitats, depth zones represented, socio-economic goals, protected areas near land parks, exclude certain fisheries). 90% of these goal statements could be introduced into Marxan, with goals translated into spatial solutions that then gave options. Hopefully, this information will influence N and S coastal California planning processes. Although much of the Marxan analysis was undertaken “behind the scenes” – it can and should still have influence in the process. 

The importance of including all participants is another point of emphasis. For example, in California, Ecotrust collected socio-economic fisheries data that could not be used in some analyses due to confidentiality concerns. Marxan could use this data without compromising confidentiality – this made the scientists happy (the optimal solution included about 90% of identified objectives), and the fishers happy (could produce an MPA system with less impact on fisheries than one derived without the fisheries data).


D.
Plenary questions and comments


· Question: Lots of people don’t understand Marxan – is it important for people to know how Marxan works (i.e., “make Marxan transparent”) or is it more important for the process in which Marxan is used to be transparent?  Response:  The transparency of Marxan has improved with the development of a user manual. All “target audiences” do not need to know how the underlying math of Marxan works – but they do need to know the principles underlying how it works (i.e., “the problem that Marxan solves” and how it solves the problem) and be able to trust the nature and limitations of the results of any particular Marxan analysis (i.e., how it performs) – it shouldn’t be a “black box” to people. 

· Question: Isn’t there an inherent contradiction between the ability to include confidential data in Marxan without revealing spatial information (e.g. fisheries data) and being transparent. Response:  Can have both, as long as you are clear about your methods. The analyst can still be transparent about how the data were collected, weighted and incorporated into analyses with Marxan.

· Comment: The grad student involved on the Ecotrust California project that has been referred to (collecting data on significant fishing areas from fishers) found a high level of suspicion among the parties involved – fisheries/livelihood data are highly sensitive – the state agency did not wish to use the data as they were concerned that maps would be shown in a public forum. Initially, we were not able to resolve that protocol issue, but we have since made recommendations to exclude sensitive data from maps while still using the underlying data in the analyses. We (Ecotrust) are fortunate to have great working relationship with local universities that helps with credibility among fishers. In summary, it is doable to incorporate socio-economic data – including “challenging” (or sensitive) information (e.g., livelihood data). The state of California have committed to doing this in the next round of planning – setting a new precedent – and are taking it just as seriously as biophysical data.

E.
Satie Airamé, UC Santa Barbara


Satie Airamé is a marine policy coordinator with PISCO, a marine research consortium on the Pacific west coast. She is based at the Marine Science Institute at the University of California, Santa Barbara.

Question 1 – What technical information is needed from decision and policy makers?


Comments are based on California experience with MPA planning (Channel Islands) over seven years and in development of the Marine Life Protection Act for California. These are complex decision processes that included social scientists, scientists and other stakeholders. Decision makers have a strong influence on what analyses we (technical people) do. We need clear direction about how and when to fit into the policy development process. In California, policy processes have science advisory teams (that should be formed at least 1 year before they are assigned specific tasks). A framework is needed for where science “plugs in” to a process (e.g., analysis of data with options, guidelines for MPA design, evaluation of potential designs). We (scientists and technical analysts) also need to understand what the goals of the process are – in the Marine Life Protection Act, the goals were in law, in Channel Islands, goals came out of stakeholder workshop/group. Scientists must know what the goals of the MPAs are and the degree of protection/status that they accord. Those goals help set targets (e.g., how much to set aside for each conservation feature) and what social and economic objectives/data should be included and considered. Then data can be put into Marxan and the solutions to problems generated.


Question 2 – Using conservation planning tools to connect science with decision making


We can look at using tools like Marxan to connect science with decision making at three levels of complexity:

· As a visualization tool – have the data for the whole study region available on a computer so that all stakeholders and decision-makers can explore it – e.g., habitats, species, different uses, (non-consumptive, commercial uses);

· To support more interactive “visualization” – allowing users to draw where they think MPAs should/could be located and then “see what you get” in terms of protection of particular features, values; and

· To seek optimized “solutions” – taking information on targets and costs and looking for solutions that optimize objectives for least cost – (scientists may feel more comfortable with this use than stakeholders but this does not have to be the case – appropriate understanding can make this application of the tool accessible to everyone).

One concern is that Marxan can “pump out all kinds of solutions” – people may feel threatened by seeing a solution on the table, but in communicating results you can overlay several “good solutions” and highlight the areas that are found consistently in solution groups. You can also run different costs based of different kinds of socio-economic data – this gives some sense of important areas.


Question 3 – Making planning tools more useful, relevant and effective

Tools like Marxan can provide spatial presentation of “solutions” to complex problems – the tools can use complex data, with a suite of user-defined targets for conservation and constraints, to produce multiple solutions. The limitations of the tools primarily relate to the quality of the data used in the analyses – “garbage in – garbage out.” Data going in to the tool needs to reflect the true nature of problem, address clearly defined goals and present results that address the needs. There are many considerations (e.g., personal knowledge, personal values about important places in the ocean, compliance and enforcement) that could be informed by the tool, but may be better addressed through discussion, and through an iterative process (involving communication between scientists and stakeholders) to arrive at the most appropriate “good solution” to the problem. 


F.
Zach Ferdaña, The Nature Conservancy WA

Zach Ferdaña is a senior marine conservation planner with the Global Marine Initiative. He is based in Seattle Washington.

Question 1 – What technical information is needed from decision and policy makers?

Communication is the key between technical analysts and decision makers. Decision makers don’t know how Marxan can work. A technical expert can communicate what Marxan can do and how it can be used. What are consequences if we don’t use something like this? A decision maker needs to be able to communication to the analyst the objective of the decision making process. If this can’t be communicated, we will have a bunch of technicians making decisions! Communication is a two-way street – we (“technicians”) need to understand whether or not the data we have represents the stakeholder well or not. Whether or not the process is multi-objective (i.e., conservation only or conservation plus accommodation of types of use) will impact the analysis. Also, whether or not the process is iterative (with presentation of differing information or undertaking of refined analysis between iterations) will make a big difference in the nature of the analysis and communication process. 

Question 2 – Using conservation planning tools to connect science with decision making

How do we work with non-technical people without using terms like “species penalty factor” or the word “Marxan”? Do we have the right person explaining this to stakeholders/decision makers? Can bosses explain this? If not, do we have right people communicating? “Audience, audience, audience” – know your audience. 


Question 3 – Making planning tools more useful, relevant and effective

Communication (again) is the key message. Maps can be dangerous with incorrect interpretation. We (technical uses), as well as others involved in use of planning tools need to consider some key questions – How is this useful for decision making? What stakeholders are represented in the planning process? Who is involved in the decision making process?

How to appropriately communicate Marxan (and the results of other analyses) is a key part of decision support. Maps and communication products can lead to change. We need to communicate how much time and resources it takes to complete and communicate analyses. We (The Nature Conservancy) often use results to provide regional perspective, but we need to know how local actions affect the regional picture. Planning tools like Marxan can centralize a lot of information but this is also a weakness – a decision support system needs to have good data-management system. Transparency is in communication. How do we have credible and multiple decisions gears towards multiple audiences through iterative process of learning?  


G.
Jeff Ardron, German Federal Agency for Nature Conservation

Jeff Ardron is the Scientific Advisor on MPAs for the German Federal Agency for Nature Conservation, Vice-President of PacMARA, Secretary to the OSPAR Intersessional Correspondence Group on MPAs, and World Commission on Protected Areas Regional Coordinator for the NE Atlantic. He also has used Marxan to undertake conservation analyses of the British Columbia coastal region.


Jeff had two focal messages – “trust” and “the ecosystem is a very big place.”


Trust is important for effective use of tools like Marxan because people have to trust the messenger for the message to be accepted. Stakeholders are demanding greater accountability but, although we live in a world where people think they understand everything, life remains a “black box.” Most of us don’t really understand how the things we use every day and take for granted (e.g., toasters, cell phones, “how the caramel gets into the Caramilk”) work. We are moving from a time when a resource manager (e.g., a park ranger) had a lifetime of knowledge and experience with an area to one of transitory institutional caretakers – datasets (and local knowledge) become important because we no longer have the practical institutional knowledge of an area. But the data sets have to be trusted – by decision makers, stakeholders and scientists – “trust is a two-way street.” And trusted analysis depends on reputation – the importance of reputation goes all the way up through the political process.

With respect to the ecosystem being a really big place – ecosystem based management (EBM) is a big shift in thinking from single use or single species management. We (scientists, technical analysts) haven’t learned how answer the question about what data is needed for EBM analysis. “We need it all” is hard to say to the people asking this question. Our job is to make sense of all the data that comes our way. Some people think that planning tools such as Marxan are labour-saving devices, but in a way they are not, because the game is more complicated – we’re expecting more from our software and from ourselves. This is a big undertaking, not because of the decision-support tool you use, but because of the problem. Understanding ecosystems is complex. We can’t expect all people to understand an ecosystem, and we can’t expect Marxan to capture all the complexity of an ecosystem.


H.
Plenary questions and comments


Comment: I can’t state enough times (from experience in California with The Nature Conservancy) that analysis should reflect objectives. Tools like this used to be sold as solutions. Now we are beginning to use tools like this to explore the realm of possibilities. With our latest project, we have some ideas about how to model socio-economic interests and concerns, and climate change (e.g., implications of pine beetle infestation). We are trying to cram all this into the cost function – are we pushing this too far? 

Response: Irreplaceability analysis is one tool that might be useful – it is not the same thing as a sum of costs so it can capture different aspects of a problem. With respect to considering climate change – it may be that we try to go too far (in attempting to address the complexities involved) – we need to respond to major specific (i.e., “known”) threats, but there are many things that are not accounted for in the analysis (e.g., implications of climate change) that may turn out to be more important. There is a risk of overstating what you can provide. In terms of taking what we have on hand and including it into the analysis, we can include a probability factor, but the concern is that if you have too many contingencies, it may be hard to track how threats are working into analyses. You need to keep in mind your objectives for the analysis and your role in terms of decision support – the more you include probabilities, the more potentially complex you make the resulting analysis results. Understanding and communication is important. 


Follow up response (Matthew Watts): There are mathematical ways to incorporate probabilistic treatments into Marxan to create MPA network robust to climate change etc. Essentially, Marxan works with species distributions. Marxan can modify one or more species distributions using associated probability distributions and then design reserves that take into account those uncertainties (as well as transition zones) to reach conservation areas in response to climate change. Right now we (The Ecology Centre at the U of Q) are looking for money for software development for this aspect of the program. The short answer to your question (can we deal with the realm of possibilities?) is “yes, but remember it involves consideration of elements beyond just the ‘cost’ side of alternatives.”

Additional discussion comments: With respect to the effects of climate change on MPAs, we can also think about (and analyse) what MPA network might do in the face of climate change. We can look at the roles that MPAs play in increasing the resilience of communities within their region. 


Question: Fishers get scared when they hear terms like biodiversity and conservation. Was the connection between fisheries and biodiversity taken into account in two analyses in California? Response: in the Channel Islands, the goal of the analysis was to minimize effect on fishers in short term, and to maximize conservation gains over the long term. A surprising finding that the science team suggested based on minimizing the short term impact on fishers was setting aside 30-50% of area to achieve goals. If the conservation goal alone was used in the analysis, a smaller percentage of protected area resulted.  In the end, the state moved forward with 10% MPA area, with the federal government also adding area, so more like 19-22% of the total was dedicated as MPA, so not necessarily as effective a reserve system as what the Marxan analysis (and scientists) recommended. Additional comment: When developing the Marine Life Protection Act, for the central coast of California, the starting point was that every square m is fished so all MPAs will affect someone. Our analysis objective was to minimize impacts while protecting identified features (seagrasses, seamounts, etc.). As far as the impact of the resulting “solution” on fisheries, it was not explicitly analyzed with Marxan, but a post hoc analysis of how the MPA network would affect fisheries was undertaken. 


Comment: I support use of Marxan, but my concern is that the process has to be receptive for tool to be used well. In BC, pressure for the development of a network of MPAs is being driven from outside of government agencies. To what extent is the tool (the “solution” of an MPA network) driving the process? I’m not sure government agencies in BC are ready to use the analysis tool (Marxan). Can a tool be used in advance of a process to help define the agenda? Response: In BC, Marxan was used by the Living Oceans Society far in advance of a government process to identify potential areas for a network of MPAs. We have a global agreement for 10% of marine areas as MPAs by 2012 – even if BC is not ready for it, we have committed to it at higher levels. Discussion comment: I have related experience from outside of BC. While working for the U of Hawaii, we wanted to establish a representative MPA network because the ad hoc existing network was not necessarily effective or representative. But instead of establishing the bounds or extent of a desired network through a Marxan analysis, the government first went to pass a bill to say that they were going to develop a network that included 20% MPAs. The fisheries community was concerned because bill was vague about the process and data that would used to determine the network. The Marxan approach alleviated the perceived vagueness of the process. Discussion comment: I have had experience with processes that both supported legislative outcomes or didn’t lead to the passing of legislation. In one case, fishers initially expressed concerns, then when stakeholders were included in the process and goals/objectives were developed by stakeholders, ownership of the process was developed. By contrast, for the Marine Life Act, explicit goals in legislation drive the process. Both processes can work – it depends on the users involved, the policy context and the condition of the ecosystem.


Comment: How do we get beyond this state (of mistrust)? Lesson –scientists and analysts must be prepared for iteration – the initial solution on table may not prevail, but it may be part of driving the process forward. Why not run different analyses to see what conserving larger or smaller percentages of MPAs will lead to?  The first questions that critics of the process will ask are “How can we trust that there are limits to this (conservation ‘agenda’ – percentage of MPAs)? What will this look like in the end? 


Comment: establishing the network is not the end objective (may just be minor part of the overall process). We need a monitoring program to see if we are achieving targets, so establishment is the first step in a multi-tiered process. Analysis, management points, thresholds, monitoring – all are needed as part of a complex process.


Comment: MPAs are just one tool among many for managing. “Protected” means different things to different people. Most people assume MPAs are no-take areas, but DFO allows fishing and other activities in MPAs unless otherwise stated. Managers need to be aware of potential impacts of environmental factors – diversify designations and management, just as with a portfolio of investments. 


Comment: MPAs are often discussed as the main outcome of planning processes but tools such as Marxan can be used to plan anything spatially (e.g. shipping, dredging, fishing). It is increasingly appropriate to consider other activities in planning processes. Multiple zoning is the only way to go in some places. Many tools came out of conservation world because of fighting battles, but now we can step back and start talking about multiple zoning designations and regimes (using tools such as MARZONE). 


2.5 Concurrent session A: Keys to success in using planning tools (such as Marxan) in multi-stakeholder processes

Note that this report highlights summary and selected points from the discussion notes. A more complete set of comment points is included in the rough Workshop Notes, available from PacMARA. Discussion points were begun with the intention of focusing on the use of tools in multi-stakeholder processes, rather than on the process itself – with the reminder that the intention of the workshop organizers is to use the discussion to inform development of a best practices manual. 


The discussion for this session was structured around three themes drawn from comments made through the first day of the workshop:


1. There are many needs for a successful planning process (e.g., data, transparency, trust, understanding, communication) but time and funding are limited – how do we balance needs with limited resources?

2. How do we balance stakeholder goals and interests through use of a planning tool?

3. Which comes first – stakeholder goals or science? Where do the stakeholders come in the process – before or after the science/analysis?

Theme 1: Many needs/few resources

Discussion comments:


· It is good to run Marxan with different objectives and social values to show how goals influence outcomes – even if this is not part of the process it is useful in communication and for transparency. Lots of iterations can be useful.


· It is important that all people agree on the same set of definitions for terms/jargon. The time allotted in a process for agreeing on goals/objectives/problems/area should be a minimum of six months. 


· You need first to clarify the mandate or outcomes of the process/analysis. Decision makers may not be driving the process (it may be some other group).  Scientists need to connect with the people driving the process (e.g., in Canada, you need to make sure First Nations are engaged as drivers of the process).


· Stakeholders need to perceive they are getting something out of the process. Analysts need to help stakeholders know what benefits of process are.


· A tool like Marxan can provide data to drive the potential solutions. It is easy once some data are in to carry out interim analyses, but we don’t want to hear “we don’t trust the data.” Need to go through data with stakeholders initially and stakeholders then need to see their data come into play through the analysis process.


· People need to understand the tool, but it could take two years bringing everyone up to speed on how the tool works – so another issue is the cost-benefit between bringing people up to speed and getting on with analysis. At some point you need to start using it – the timeframe for this depends on the situation (efficiency and effectiveness).


· Communication with stakeholders – our (WWF Cuba) experience is that with a good presentation, people can understand how the tool works. Stakeholders don’t have to be experts but it is important that they understand how it works. Can do this in one day of workshop, with some examples. The preparation process (in advance of an information workshop) takes time – need to identify stakeholders, motivate them to participate and communicate how the tool works. Then analyze and prepare data for working with stakeholders in the exercise (which may be a year or more later). It is important who leads the exercise (government or NGO) – and to know what the political environment is. Leadership is important to bring stakeholders together. The process is as important as the result. In Cuba, we initially had people unwilling to share knowledge and data but with communication and involvement in the process we changed that. People started to share data and see the value of synthesizing data for a solution. 


· To keep Marxan in mind, we’re talking about spatial optimization. If the problem can be represented as spatial data, the Marxan may be appropriate. Otherwise, maybe not. 


· A collaborative planning process is about building relationships – there needs to be commitment for that. One lesson out of the Clayoquot process (on the west coast of Vancouver Island BC), is that by having that commitment and respect embedded in protocols agreed upon at the outset by stakeholders helped the process at later points in the process. In considering at what point to move forward (with a process and/or analysis) – let’s talk about how, who, what have we have learned here and then try we shouldn’t wait until all data are in – but the process needs to be iterative and we need to establish goals and a basis for dialogue at the outset.

· We (Nature Conservancy of Canada) have been in involved with eight processes involving Marxan or a related tool and only a few times has there been a plan to implement the output. We are usually doing them for own purposes to prioritize land acquisition. We use the analysis to help engage with stakeholders, to consult other planning processes, to feed analyses into other processes and to make data available to others. 


· Planning support tools such as Marxan are enabling technologies. They support and facilitate stakeholder driven data-rich process – e.g. by linking Marxan to a GIS system, and linking those to a data management system with lots of data, an iterative process of negotiation with stakeholders can be undertaken. Stakeholders can access data to examine outcomes of their own plans or examine them in relation to multi-stakeholder planning processes. There are technical challenges of making information available to stakeholders but it can be done (e.g., Calzone, a webbased system that links these elements). One way to get stakeholders to buy in is to enable them to carry out own their won analyses (e.g., in support of fisheries management decisions). Remember also that the decision support tool does not have to be Marxan.


· You need to communicate to people what the issues are early on. The general population is not aware of the need for adopting planning approaches like Marxan. Where are the commercial fishers at this workshop for example? It would help to have case studies of how this has been used elsewhere. Fishers need to know how their interests will be accommodated. 


· Question: Governance arrangements within First Nations are still being worked out – can we have parallel processes (e.g., multi-stakeholder planning, First Nations planning processes)? Response: They should (at least) be parallel processes. Otherwise you may run into situation where one or more First Nations come back and say you’ve missed the boat on an issue, this is the way that things should be done…

Theme 2: How do we “balance” interests?

One of the central discussions around this theme involved the use of planning tools like Marxan to produce “straw dogs” for discussion among interests to build understanding and acceptance of potential “solutions.” Several participants cited experience where the production of maps from Marxan analysis initially led to “negative reactions” that necessitated further analysis and/or communication sessions but eventually led to recognition that the initial analysis could form a basis for subsequent analyses. An alternative approach (to introducing an early “preliminary” or “straw dog” analysis) was suggested – starting with orientation sessions, then an iterative series of workshops with participants to build understandings and contributions to weights and targets for use in the analysis. Participants in the discussion commented that either approach could work (or fail) – and that the “key is to be open to criticism and to build and improve on previous analyses”… “Marxan [or other planning support tool] has to be seen as a viable tool… in the real world [from the users’ and decision makers’ perspectives]”

Suggestions of important elements for successfully addressing and balancing interests included:

· The ability to demonstrate what the tradeoffs among objectives are to stakeholders;

· Data collection protocols relevant to the discipline involved (e.g., economics, socio-economic data collection, Traditional Ecological Knowledge);

· The ability and willingness [of analysts] to provide iterations of analyses that include data collected from and information requests of stakeholders;


· Initial presentation of more than one optimal “solution” or an example from another setting; and

· Always remembering “the back end – where is it we are trying to get to and where are we now?”

Theme 3: Which comes first – stakeholder goals or science? 

Discussion of this theme led participants to consideration of some weighty philosophical and values-based issues. Questions of trust in process, degree of risk aversion, commitment to conservation, relationships between individuals and respect are fundamental to the role of analysis in multi-stakeholder planning processes. Several participants argued that the basis for initial analysis has to be ecological values, with socio-economic targets then analysed in order to provide a basis for negotiation and understanding of tradeoffs. However, it was noted that “stakeholder goals may need to get incorporated into a problem statement in order for the analysis to move forward.” People need to “trust that my goals will be addressed [in the analysis]” – it is the “relative values [of the analysis results derived from those goals] that becomes the basis for negotiation.” While participants in the discussion did not resolve whether or not “science should be inside or outside of the [planning] process” – there was agreement that science “should be [clearly] linked to the process.”

Another aspect of discussion involved use of Marxan (or other) analyses outside of a formal (i.e., government led or endorsed) process. While one participant commented that “lack of process can hamper analysis,” others noted that “NGOs can carry governments [forward into supporting a more formal process] by leading a credible analysis” Participants also suggested that NGO-led analyses had more credibility when undertaken in collaboration with partners (e.g., other NGOs, stakeholders, universities, First Nations), and that government agencies could also effectively participate in NGO-led processes. While governments may have committed to create an MPA network, there may be cause to “try to instil a need and urgency to do something” and Marxan can be used to “get people interested in process… [you] can still do problem definition without process.”

Other considerations identified through the discussion included:


· Sometimes in a rush to use the tool, unless there is a specific species of concern or problem, no single stakeholder group is able to identify both comprehensive (i.e., ecosystem objectives) and specific (e.g., stakeholder-specific) goals and objectives;


· In a current NGO-led BC process undertaken with lots of government and non-government partners, no one by participating has to buy into the outputs that are produced – the process is being intentionally kept flexible – what keeps people engaged is openness;

· “Sustainability in a depleted ecosystem is sustaining misery…so sustainability is the wrong approach in depleted ecosystems;”

· One concern is the difference between a peer-reviewed application of the program and social values (e.g., social value-based information) that need to be integrated but are more subjective (i.e., not subject to peer-review) – there can be more confidence in the analytical aspect of Marxan approach if the data is robust and accepted; 


· Although socio-economic data can be collected and reviewed as biological data, it is hard to know how to weigh socio-economic values; and

· Socio-economic information is an essential component of the analysis and planning process – there are accepted protocols for collection and incorporation of socio-economic data in analyses and “we will need [to address] socio-economic data because these are what politicians care about.”

2.6 Concurrent session B: Reasonable expectations in the use of planning tools (such as Marxan) to address contentious issues and/or resolve conflicts (such as MPA site selection)

Participants first noted that their discussion emphasis was consideration of spatial planning tools – and that other tools are available and useful in conflict resolution. The fundamental message of the discussion group was that “tools can not solve conflict but they can inform, prevent and minimize conflict… The principles of negotiation and conflict resolution still apply – tools do not change the application of the principles but can change the focus [of discussion around an issue].”

Fore tools to be effective, they need to be seen as credible, flexible and transparent (i.e., have clear and defined rules). Effective use of tools to address conflicts involves education of stakeholders and communication of results. Tools used at the “front-end” of a process can help to focus and/or minimize conflicts. Tools applied in an iterative multi-tiered layer process can be used to demonstrate how the integration of additional layers changes the outcome of a problem set. Effective use can also “set the scene for collaboration at an international level… introducing a common language that can set the stage for developing common goals, objectives.”

Participants cautioned, however, that use “of tools often means change and this often brings up contentious issues,… partial solutions can create more confusion rather than integrated full problems and that the effectiveness of tools can be limited if data are deficient or change dramatically over time.” 


Additional detailed discussion points are noted in the complete workshop notes available, if desired, from the workshop organizers.


3.
Summary of Day Two Workshop Sessions


3.1 Keynote Address: Jeff Ardron, PacMARA. Conservation site selection tools: is the love affair over? 


Jeff Ardron is the Scientific Advisor on MPAs for the German Federal Agency for Nature Conservation, Vice-President of PacMARA, Secretary to the OSPAR Intersessional Correspondence Group on MPAs, and World Commission on Protected Areas Regional Coordinator for the NE Atlantic. He also has used Marxan to undertake conservation analyses of the British Columbia coastal region.


This summary of his presentation points includes identified references in footnotes, but does not include detailed charts, graphs or images. For a complete file of Jeff’s presentation, see the workshop link on the PacMARA website (www.pacmara.org). 

Jeff reviewed the recent history of systematic site selection for MPAs, drawing on his experience in British Columbia and Europe for examples. The presentation was subtitled “Systematic MPA Site Selection: with or without Algorithmic Software…” We hope to learn from our collective experience with terrestrial conservation and go beyond “land nobody wanted (i.e., ‘rock & ice’), freaks of nature and playgrounds in the wilderness”
 – to use a more systematic approach to protecting and maintaining marine biodiversity.


There are problems associated with the current common administrative approach of designating marine reserves in an ad hoc fashion. Stewart, et al., for example, found in a review of South Australia marine reserve design decisions that “despite spanning less than 4% of South Australian state waters, locking in the existing ad hoc marine reserves presented considerable opportunity costs” and that existing systems “are likely to be inefficient and may compromise effective conservation of marine biodiversity.”


The challenge is that selecting an efficient network (that is effective in meeting conservation objectives) is beyond human intuition. Human intuition (and knowledge), however, is essential to “check over the results [of complex analyses]…and should be encouraged.”

In 1999, the Living Oceans Society initiated an analysis of Central BC Coast MPAs using Marxan, and in 2003 produced an analysis and map presentation of “conservation utility” for the British Columbia coast using Marxan analysis of 93 data layers, six different size targets, four levels of clumping and a hundred runs of each scenario to yield 2,400 solutions that could be depicted in a single publicly understandable map. But three years after concluding that “MARXAN […] would be [the] most appropriate tool to assist DFO in furthering its mandate and MPA objectives under the Oceans Act,”
 and seven years after the Central Coast analysis, there is yet to be a ‘real commitment” to an MPA system on Canada’s Pacific coast. Although “a systematic approach was supposed to have been ‘good’ [– in this instance it has not resulted in designation of MPAs – so maybe an ad hoc process may not be so ‘bad’…] – maybe ad hoc is good enough for now?”

There are some limitations or problems with reliance on spatial conservation planning tools that can be illustrated by four examples. First, there are context-specific nuances and implementation considerations that impact on effectiveness – e.g., “simple decision rules, such as protecting the available site with the highest irreplaceability or with the highest species richness, may be more effective when implementation occurs over many years.”
 Then, there are the hazards of “the unknowns” (as put by Donald Rumsfeld – see text box).
 A little knowledge can be a dangerous thing. In the Coastal BC Living Oceans Society analysis, for example, although there are over 7,000 known species of invertebrates, fish, birds and marine mammals, the analysis involved information on only 48 of these species – 0.07% of the total number. Even in a (relatively) data rich process such as that used for the Great Barrier Reef Marine Planning Area (GRMPA) MPA identification process, the final selected network of protected areas differed significantly from those identified as “optimal” through the Marxan analysis.

So, maybe a systematic approach isn’t as good as an ad hoc one – because we don’t (or didn’t) always know enough to be systematic, meanwhile time marches on, and optimal solutions derived from analyses get “messed up” by stakeholder interests and decision makers…

Jeff discussed three issues and one observation about the debate between systematic and ad hoc approaches:


1. Lack of progress: is not necessarily the fault of the tools


2. The time needed to learn and use tools like Marxan: “Cutting edge” is a rotten place to be, and we should hurry out of there...


3. Pay now or pay later: the issues behind good conservation design will not go away => assessing ecological coherence post hoc is (usually) not easier...


4. [Observation]All that we didn’t know: We need to ask the (other) experts & locals to help us

Lack of Progress 


With respect to the first point (lack of progress), “it’s about more than just software tools.” There are at least nine steps in establishing a marine conservation network (see text box slide courtesy of Bob Pressey) and software tools have varying roles in each of the steps – with most significant considerations associated with steps 6, 7 and 8. As well, the lack of progress is about more than just research. For example, John Tanzor of GRMP identified five factors in effective management of the GRMP and research is only component of this list:

· A sound legislative and regulatory framework (GBRMP Act 1975 & EPBC Act 1999);


· Ecosystem-level management … and management influence over a wider context than just the MPA/WHA;


· National consensus and international recognition that the GBR is ‘iconic’ and worth conserving;


· Well developed institutional arrangements with the adjacent jurisdiction (Queensland) including complementary legislation; and


· Ongoing research and monitoring programs, prioritised to provide information for management.


It is important to note though that the Great Barrier Reef is not necessarily an indicative example, as the context and size of the area (the size of the West Coast of the United States) have unique elements.

There are some important lessons to be learned from GRBMP (again courtesy of John Tanzer) – notably that “we need to get out of old ruts” and that science and research is only one component of the suite of factors to be considered in moving forward with conservation:


· Must integrate fisheries into ecosystem management;


· Align research, monitoring and management;


· Avoid ‘scientific’ holding patterns;


· Effective compliance;


· Transparency and public debate;


· Effective communication – tell the story;


· Management requires public support;


· Community participation and ownership; and


· Knowledge of Park has to include social and economic, as well as ecological, dimensions.


Moving off the “cutting edge” 


There was a time when Marxan was considered “cutting edge” but that is not a good place to be. It is better to be accepted as “normal” rather and “cutting edge” or “state of the art” because “[normal] is more affordable, flexible, convenient and reliable” than “cutting edge” technology. For example, there was a time when cell phones were “cutting edge” – and they were the size of a brick, unreliable and very expensive – not now that they are “normal.” There is also often a gap between the time that an innovation is “discovered” or invented and the time that it gains acceptance in commercial applications. For example, although the aqualung was patented by Jacques Cousteau and Emile Gagnon in 1943, it was not unti the 1960s (“Jacques Cousteau’s Underwater World” television show) and the 1970s when SCUBA diving caught on with the public that it began to gain acceptance in commercial applications.

Emerging technologies can fail however, and current practice (or “state of the art”) is often better than a new innovation for several year, hence clear-headed decisions are required when considering use of emerging technologies (such as spatial planning tools).

Moving forward – “pay now or pay later” 


Progress on designating MPAs can still be achieved using “good old top-down commitments, without fancy [planning] tools.” For example, at the joint ministerial meeting in 2003 the OSPAR/HELCOM Ministerial Declaration affirmed “our commitments to establish a network of well-managed marine protected areas… we shall have identified the first set of such areas by 2006, and shall then establish what gaps remain and complete by 2010 a joint network of well-managed marine protected areas that, together with the NATURA 2000 network, is ecologically coherent.” Note that this commitment to an “ecologically coherent” network is easier said than done. However, with application of enough money and technology (e.g., seafloor bathymetry), a reasonable network of MPAs can be established (although the process is of course not without its bureaucratic elements) – and currently, about 40% of all German marine waters have been or are in the process of being protected. 


“Selecting MPAs for a few species and habitats is tractable using conventional tools and techniques (e.g., surveys, mapping, selection).” However, different jurisdictions and organizations have different methods and reasoning for choosing sites, and the question of an “ecologically coherent” network remains unanswered. There is still room for a systematic assessment. A post hoc assessment would use many of the same criteria, and require many of the same data sets, as an MPA site selection assessment. Assessment criteria for “ecological coherence” would include: adequacy, representativity, replication and connectivity. A post hoc assessment would also support monitoring of the health of the ecosystem and collection of monitoring data (ideally). 

Observation – we need to ask locals and other experts to help us 


In the “old approach” to conservation planning, human use was treated as a relative cost in the planning tools and models – stakeholders (and often experts, as well) were consulted after the analysis has been run. The new “integrated approach” considers human uses as types of zoning with stakeholders and other “experts” to be interviewed before the analysis has been finalized. This introduces new challenges for the analyst – raw data are often a tangle of overlapping polygons with varying precision and ascribed importance. The challenge making sense of this data – it is not just a matter of choosing “just one fishing data set to quantify local knowledge” but rather “local knowledge [needs to] be collected, quantified, and used on an equal footing in marine planning as other more commonly accepted quantitative data.” 

Conclusions 


Systematic Conservation Planning is still okay by me. The love affair is, um, maturing...

· Getting action is never easy, and really it is a bigger issue than just our tools. It takes all facets to make it work.


· Moving from the cutting edge to the mainstream will still take some time, but we are well on our way... The relationship is finally coming of age.


· Lack of data is not going away. So, we should develop better techniques of making do with what we have. Expert & local knowledge layers is one obvious gap that can be filled without too much expense. We are learning to give space to each other (zones)...


· Systematic Conservation Design, either before or after site designations, is the only way towards a meaningful network. Previous experience has already shown us that we can make it work together, if we try. (It can only get better – trust me.)


3.2 Presentation: Matt Watts, The Ecology Centre, University of Queensland. MarZone: successor to Marxan. How will it better help decision-making? 


Matt Watts is a computer programmer specializing in systematic conservation planning software. He has worked with Bob Pressey since 1995 on C-Plan software and applications. He currently works on the Marxan software with Hugh Possingham’s group (The Ecology Centre) at the University of Queensland in Australia. Hi presentation reviewed a series of current developments, building on experience with Marzan, currently underway at The Ecology Centre, University of Queensland.

MarOpt, optimised Marxan

MarOpt is a version of Marxan optimised for memory and for speed – enabling the processing of between 500% and 3,000% more data and up to 1200% more speed (a 32 bit memory model with 2 gigabytes address space, only uses 20% of available memory space so far). The 20,000 planning unit limit within Marxan has also been removed, allowing the analysis of more planning units and species and more comprehensive datasets. Analysis fine or large scale data sets is possible. MarOpt enables analysis of national and global study regions. The power and speed of the program allows for more iterations, runs and scenarios and more comprehensive data analysis.
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This assessment of irreplaceability for Australia provides an example of MarOpt capabilities. It involves 7.7 million square km, 80 thousand planning units, six thousand species and fine scale data.

MarZone, multiple zones and costs


This program allows for analysis that includes multiple zones and multiple costs. Caution is advised, however, as these additional elements add new data requirements and complexities. Although MarZone doesn’t really do anything different than Marxan, you do need to be aware of the complexities that the additional features add to the analysis – for example, you need to understand the relationships between species and the proposed categories of zones. Marzone requires more sensitivity analysis of results to check to make sure that the results make sense.

MarZone will include the ability to set targets for fishing and fishing zones (e.g., “90% of current take must be located in the two out four zones where fishing is allowed”). Any stakeholder can have a constraint – “features” don’t have to be for biodiversity or protection. Conservation and resource use will therefore both have targets and costs – “it will be like running several Marxans at once, all trading off against each other.”

MarProb, probabilistic treatment of threats


This program allows the user to specify the probability of a threat occurring at a planning unit. MarProb allows the addition of an extra term to the objective function (enabling the “weighting” of threats). It will not be a part of MarZone as it would make the program (MarZone) too complex and open to misuse and misunderstanding. MarProb will, however, allow the assessment of protected areas networks for resiliency and (hopefully) lead to actions that can reduce the likelihood of the network being impacted by threats or threatening processes. For example, protected area networks in the Great Barrier Reef can be designed for the same cost while being significantly more resilient to coral bleaching. “Over 100 years, the probability of species not meeting their targets due to coral bleaching could be reduced by 1/3” (Game et al 2006).

MarStat, cluster analysis of Marxan solutions


MarStat involves plugins for R and PCOrd. It identifies representative reserve configurations that are statistically different from each other, enabling better examination of the solution space. Results give the analyst more information about “which differences to worry about” – e.g., finding local versus global minima. The program also provides an alternative to finding a single “best summed solution” using Marxan. The analyst could ask for “the four solutions that are most different from each other” – with the results providing potential information on alternatives or options for review outside of the analysis. Essentially, the program gives a dendogram of solutions, clustered in relation to their degree of similarity.

Marxan courses

The Ecology Centre is current developing Marxan courses to provide training for new, as well as more experienced, users. Currently three course levels are planned – “101 Introduction to Marxan”, “201 Advanced Marxan” and “301 MarZone.” The first course (101) will be tested in Australia in late April.

Future developments

Developments planned over the next three years include:


· Probabilistic treatments of species distributions – considering predicted distributions to improve the likelihood of protected areas containing species now and in the future, covering transition zones and/or accounting for changing species distributions due to climate change;

· PVM (parallel virtual machine) Marxan – “supercomputer version” – enabling more data analysis – any local area network could be used to increase processing capacity (potential applications could include real time analysis for stakeholder negotitiations);

· Marxan DBMS – improved management of databases – simplifying construction and maintenance of datasets, allowing cleaner integration of GIS and Marxan and allowing users to make more complex and comprehensive data sets or to add new layers;

· Interactive Decision Support System – integrating GIS, DBMS and other software to provide automatic mapping of results;

· 64 bit Marxan – allowing datasets to be much larger than 2 gigabytes (and more speed); and

· Linux Marxan – integration with open sourcing operating systems to provide access to groups with limited funds.

There are many other possibilities for improving the tools to support planners and decision makers. Those interested can sign on to the Marxan e-mail list marxan-owner@sib.up.edu.au or download Marxan and related tools (e.g., the optimized version of Marxan is now available) at www.ecology.uq.au/marxan.htm. 

"Not everything that counts can be counted and not everything that can be counted counts.”

“The most incomprehensible thing about the world is that it is comprehensible.” – Einstein 


3.3 Presentation: Natalie Ban, UBC PhD candidate and PacMARA workshop steering committee. Results from the pre-workshop Marxan users survey

Natalie Ban, PhD candidate with the University of British Columbia Fisheries Centre, presented results of a Marxan users survey commissioned by the workshop steering committee. The methodology for the online survey involved an invitation to participate sent to all who have downloaded Marxan. A total of 77 responses were received and, although not all respondents answered all questions and the survey cannot be considered representative, the overseeing committee felt that the results provide good overview of how Marxan is currently being used.

Government employees are the most common user of Marxan if you consider all levels of government, followed by NGOs and academia. Most Marxan projects (close to 80%) are considered by respondents to be “regional scale,” with fewer than 20% local in scale. (Note that the percentages for each answer total to more than 100% as respondents could select multiple answers.) 


Most of the Marxan applications that respondents report in the survey are terrestrial, although marine and freshwater environments are also common. Some projects included more than one type of environment. Biodiversity conservation (over 80%) and protected area design (over 70%) were the most common objectives for using Marxan cited by respondents. These were followed by ecosystem functioning, research and sustainable fisheries as the most common objectives for use. Results were most commonly reported to scientists/experts (91%), decision makers (77%), stakeholders (57%) and (finally) the general public (28%). 

Most of the projects that respondents were involved in had not yet been completed. Of those that had, more people indicated that the Marxan project resulted in a conservation gain than not. The nature of what constitutes a “conservation gain” was left open for interpretation by survey respondents. Respondents noted some very different outcomes, for example “our county was dismayed to see how much land would be required to achieve any conservation goals and cancelled the project” in contrast to “because of the Marxan project, we have received strong political support to implement strict land-use guidelines to ensure the biodiversity value of the required portfolio is not degraded.”

Respondents cited the following strengths of Marxan: flexibility / variety of options (62%); handling of large amounts of data (30%); near-optimal solutions (25%); repeatability/ transparency (19%); summed solutions (17%); reputation (13%); speed (13%); explicit targets (11%); inclusion of costs (11%); systematic approach (11%); ability to create graphical outputs (9%); and ease of use (9%). Note that these were unprompted responses. Other “strengths” identified by a more limited number (less than 10%) of respondents included objective data analysis, ability to batch files, ease of post-hoc analysis, forces evaluation of data inputs, ability to update inputs, boundary length modifier, free tool, Arc interface extensions, documentation, minimum area option and user support

Weaknesses of Marxan cited by respondents were: insufficient guidance for adjusting settings (43%); errors/bugs (39%); preparing the input files (37%); steep learning curve (16%); converting outputs to GIS (14%); interpreting/explaining results (14%); user interface (12%); determining input targets/features (10%); how parameters interact (10%); and defining cost parameter (8%). Additional weaknesses (identified by less that 10% of respondents) included inability to consider multiple zones, slow with complex/large problems, connectivity, data availability, data management, limits of planning units, features, lack of a help tool, manual, verifying results, black box, data weighting, difficult to batch and screening out poor solutions. Relevant sample quotes from respondents included: “Results displayed on maps can be misleading - "pretty pictures" without proper understanding of data and constraints used. There is the perception that "doing Marxan" in an area is a magical solution.”

Most users applied all of Marxan’s basic options, but less than half used advanced options for either all or some conservation features. Some respondents expressed frustrations, for example, “I wanted to use separation distance and number but Marxan crashed whenever I did (but otherwise worked). Using minimum clump size made the program run very slowly.” 


Suggestions for inclusion in a Best Practices Manual included: setting Marxan parameters (e.g., SPF, BLM, cost, separation distance) (37%); setting up input files/tutorial (21%); communication and interpretation of results (19%); ensuring robust analyses/explaining inherent biases (16%); provide practical examples (16%); undertaking sensitivity analyses and which parameters to test (16%); addressing data issues (e.g., quality, coverage, management, etc.) (14%); explanation of settings (14%); and rules of thumb for a starting point for inputs (14%).

In summary, the three top strengths of Marxan were seen as: 1) flexibility/variety of options; 2) handling of large amounts of data; and 3) near-optimal solutions. The three top weaknesses identified by respondents were: 1) Insufficient guidance for adjusting settings; 2) errors/bugs; and 3) preparing the input files.

Parting thoughts provided by respondents included: “Multiple zoning (i.e., Marzone) is really a huge step forward. Here's hoping it flies!” “Marxan is just a tool, and there are other ways to select MPAs that can work too. But Marxan does have great potential.” and “Marxan Rules!”

3.4 Workshop breakout sessions 


Workshop participants had the choice of attending three of the six 45-minute breakout discussion sessions over the afternoon (Group 1 1:00 – 1:50 pm; Group 2 1:50 – 2:40 pm; and Group 3 2:40 – 3:30 pm). Discussion topics (“sessions”) were repeated over the course of the afternoon so that participants could attend sessions of their choice in whatever order they chose.


Discussion Headings: advice was sought based on the knowledge and experience of participants under the following headings:


1. Principles – What principles should be followed when addressing this area/issue? If you have an illustrative example or a rationale behind the principle, it could also be noted.


2. Common pitfalls – What shouldn’t you do (even though you may want to)? If you have a “learning experience” to share, it can be noted (with or without attribution).


3. “Outside of the box” advice – Do you have any advice or creative thoughts that could inform best practices in this area?


Session 1:
Successfully bridging policy/planning and science: the role of planning tools


This report includes a summary of the group discussions with selected comments from each of the sessions. A more complete compilation of comments through the sessions is included in the Workshop Notes, available from the workshop organizers.



Principles

Discussion groups for this topic area highlighted a number of key characteristics and actions that support successful use of planning tools in policy and planning. First, a clear mandate for the exercise, with time spent at the outset of a process to understand the intended objectives in order ensure that the right support tools are used. Following from this, establishing principles (or “ground rules”) and a common vocabulary for the use of tools helps to ensure transparency and acceptance of analysis results. The importance of communication was highlighted – “communicate relentlessly!” Sharing information and looking to enable meaningful involvement should be underlying considerations in considering and using planning tools. This can be accomplished by staging and timing information sharing activities to provide meaningful information at appropriate times – resulting in meaningful involvement.

Pitfalls

Discussion participants identified several common pitfalls in attempting to use planning tools to provide science-based information, including:


· Drawing “solid” versus “dotted” lines on maps (implying a “final” rather than an “initial” solution);

· Letting software and tools drive the process;

· Not using the right tool relative to the scale, amount of data, timelines, or other factors involved in the process;

· Inappropriate use of data – e.g., not establishing confidentiality guidelines or  misuse (or lack of access to) proprietary information; and

· Not explaining results “the right way at the right time to the right audience.”

Outside of the box thoughts

Suggestions for additional actions or creative approaches to the use of planning tools included:


· Develop a Marxan tutorial for lay people – to take out the mystery and “elite” association of the tool;

· Use Marxan (or other tools) creatively – e.g., calculate compensation possibilities;

· “Seek professional help” to communicate information to various users – there’s got to be an easy dynamic way to communicate!


· Develop a tool add-on that tells you how much different the data would have to be to make someone change their mind about protecting/not protecting something; and

· “Doing it” (analysis using planning tools such as Marxan) in a way that makes stakeholders part of the process.

Group 1 selected comments

· The key is to understand the objectives and then evaluate the appropriate use of tools. This should be an iterative process, with potential for application of multiple tools.

· It is useful to outline the principles of how Marxan works, and then apply them in a tool. Principles are very context specific. Explicitly stating principles increases the transparency of the process. Decision makers require a list of the principles prior to applying a tool such as Marxan. 

· Define the objective space, then define the problem, then evaluate which is the most appropriate tool


· Principles could include: fair distribution of costs and evaluation of data needs; respect of data confidentiality; transparency of people’s role in the process (e.g., scientists, stakeholders); repeatability, replication and openness through use of the tool; application the “right” tools to the problem.

· Do not allow the software tool to drive the process.

· Keep in mind timelines, objectives of the users, issues of scale: the tools applied should be chosen to reflect these attributes of the problem definition.

· Need good communicators who understand how we arrived at the answer –need fresh dynamic and innovative methods of communication.

Group 2 selected comments

· Need new and better ways of convincing people that there is value in using Marxan as a tool – that they can trust Marxan and other programs as a tool of understanding


· When is the right time to introduce Marxan into a program so that you don’t just ‘pounce’ on a stakeholder group? Need to get people on board.


· How can use analysis from one scale and apply or use to a different scaled dataset? Can large scale be used to make informed small scale decisions and visa versa?

· Before apply use a tool, must be clear about definitions/vocabulary and how being used: the same terms may mean different things to different stakeholders.

· Is it worth putting out an example of Marxan in use? Context is to let the people see what Marxan is doing in simple scenarios to enable trust building amongst public, politicians etc.


· Make stakeholders aware of definitions such as biodiversity, sustainability and put in terms so that general population can appreciate why such things are important to them as individuals; show public as to how complex ecosystem based systems are and the complicity in managing in manner that minimizes disturbances to such systems, let alone minimizing impact on peoples lives…then introduce Marxan as a tool /aid that helps simplify these complexities.


· Introduce what goes into Marxan…e.g., what calculations is it actually doing, what is it doing with habitat data, what is it doing with cost data and how does it get an answer when seemingly looking at apples and oranges.


· Need ideas as to how present to stakeholders at a level they’ll understand…especially for those who will (or might) lose the right to fish/harvest an area.

· Use it creatively…e.g., present to stakeholders that Marxan can assist with determining compensation parameters for those affected…

Group 3 selected comments

· You need to understand the objectives of the planners because policy or decision makers often have different objectives and mandates. Key is to have a liaison between planners and policy makers – cultivated throughout the process.

· Is science driving the policy or is policy driving the science? There should be no surprises!

· Many groups do not communicate and need a vehicle to initiate discussions. An enabling context – when mandated – can generate an interest in planning process.

· At the outset you need commitment to follow up, monitor and finish the process. For example, the British Columbia Treaty process rewards the process – but not a finish. So the process goes on and on. No political will to commit the funds that completion would require.

· One challenge is how to approach the analysis task: independent analysis that costs a lot of money and time but is done in a vacuum; or science in the realm of stakeholders that has a big buy in but could end up part of a compromise.

· Rewrite technical/analysis approaches into policy language – translate into the language of the different stakeholders and avoid jargon.

· We are still building trust (in the tools) in North America – the process of stakeholder involvement and communication may change as policy makers become more familiar with formal planning and agencies are trusted. 


· Lack of trust makes the process inefficient.


Session 2:
When should planning tools (such as Marxan) be used in planning? Pros & cons

This report includes a summary of the group discussions with selected comments from each of the sessions. A more complete compilation of comments through the sessions is included in the Workshop Notes, available from the workshop organizers.


The discussion group comments were summarized in a list of “pros” and “cons” regarding the use of planning tools (such as Marxan) in planning.

Pros:

1. Provides for transparency, repeatability, speed


2. Buy-in from stakeholders (establishes trust) => and support post-reserve implementation success


3. Enables the plumbing of huge solution space


4. Can take into account stakeholder values


5. Enables learning about solution space and problem


6. Helpful in dissolving controversy


7. May lead to identification of unforeseen outcomes (solutions)


Cons:

1. Easy to misuse (weighting issues, cost confusion)


2. Ecologically tainted/oriented (socio-economic issue are important)


3. Presenting a single solution can be misleading (this is a user issue, not a Marxan issue)


Group 1 selected comments

· Marxan can help arrive at solutions that we couldn’t get at without computers. Objective and repeatable. One challenge is deciding when an issue is so complex that we benefit from using Marxan.

· BC doesn’t have a government plan – Marxan could be useful but we don’t have the government organization to use it. Pressure from NGOs to use it, but no formal process. Government wasn’t ready to get this type of input. First Nation issues make it hard to create individual MPAs, let alone a network of MPAs. Not realistic that we can use Marxan instantly, but hopeful for the future. 

· Government will only respond to public pressure. Marxan could be used in pre-planning to stimulate the discussion.

· Florida example where Marxan was done and there is now a portfolio of sites – e.g., intertidal, subtidal and offshore. Need federal and state buy-in for offshore. “Conservation by design” (look at the system, look at the species, threats, develop strategies to abate those threats, monitoring of systems, use viability assessment to decide what to monitor and use adaptive management to adjust as needed.


· Important how you present the data. Present it as a tool to generate discussion. Don’t give a series of options (because then they have to pick). Maps are scary. Don’t present options, present ways of engagement.

· Danger that people will think Marxan is an answer. What do the maps actually mean? Need to make it clear how they relate to targets. It’s a road map to a final solution. Marxan is a tool that could be used to create a compromise between two different plans.

· Marxan is a spatial conservation tool. Maybe Marxan isn’t the best tool to think about migratory species. But spawning areas could be helped. Some species and some situations will better for Marxan.

· Marxan could be useful at different stages in the planning process. Other planning activities that should be emphasized.  Shouldn’t get hung up on planning tools. There could be cultural, or trust reasons for not using Marxan. Principle: is it appropriate to use this if there is a sufficient level of trust?

· Irreplaceability is very important because we’re getting a static answer for a changing system.  Need to know where to invest in first.  Need to prioritize the areas, and irreplaceability would help you know which sites would be chosen for all plans.


· Even if there’s not a full buy-in to the process we should still know how to use it so it could be used if the option came up.


· Highly contentious issues can be shown to be insignificant to overall outcome when run in Marxan.

· Summary of “pros”: helps with buy-into the process; can lessen controversy through sensitivity analysis; appropriate for some scales (larger study region, spatially important); can help to develop trust in process; helps in the setting of targets, deciding what’s important.

· Summary of “cons”: Inappropriate for some species and scales (migratory fish species, small study region); weighting issues can introduce subjectivity.

Group 2 selected comments

· Can act as a computer assistant to the human imagination to large scale problems. Size shouldn’t matter, only computational limitations.


· Situations where it may be easier not to use Marxan: negotiations with local people in small regions; example in New Hampshire where threw were only six areas to choose from so there was no need for a sophisticated planning tool; where there are multiple objectives; inappropriate if there is a narrow distribution of conflict or power – if all people are of one mind

· The more participants, the more need – very useful in the Baltic where there are so many different countries that need to come to a decision together.

· Other situations where the tool could be useful: getting people to buy into the process and also to establish goals; a situation where there are competing interests, such as conservation and fisheries; useful to integrate ecological data to know where to put reserve (or reserve network); use it for global goals for MPAs

· Marxan provides a powerful way to put competing uses on the table, but the actual decisions have to be made outside of Marxan.


· Strengths or potential uses of the tool: the ability to look at the value of what we’ve already got (assessment); the ability to integrate different sectors – everyone knows they get a data layer; participatory process of knowledge production; gets people to acknowledge the objectives of other groups; creates a platform for a more transparent process

· Weaknesses or potential misuses of the tool: in California Marxan got turned into the political football – it was counter productive because the next time they weren’t able to set targets – general misinterpretation of how the tool worked and it was demonized. We could have used Marxan much better in the first round of MPAs – e.g., use it to show potential mutual benefit or trade off opportunities but the analysis didn’t give the areas that were beneficial for both parties. Presently trying to reintroduce Marxan gently back into planning processes.

· Most analysis is done as a planning tool. NGOs and universities use it, but it still hasn’t been used in top down approaches. For example, DFO has done nothing with Marxan but they’re now being pushed into it. Can Marxan help build trust between NGO and government? The burden is on the NGOs to get it right. Fisheries feel that Marxan only took ecological factors into account. NGOs felt good science beget good policy, but forgot about the economics. Marxan is tainted with an “ecology only” brush. To do it right you would only do complete Marxan analysis (ecological, economic and social equity).


· Summary of “pros”: repeatability; transparency; speed; searching large decision space; dealing with many competing uses; contrasting two different scenarios; local buy-in will ensure post-implementation; allows people to know that their voice is heard (have their layer) (legitimizing different values; identification of unintuitive results; can help us learn about the solution space.

· Summary of “cons”: Misuse is counterproductive (gets tainted with ecological brush; Not a magic bullet (everyone might be unhappy.

Group 3 selected comments

· Discussion of potential application in Chile where stakeholders and resource conflicts are limited – but so are data and resources for planning tools and analysis. Current approaches to conservation in Patagonia are “rather arbitrary.” Planning tools give scientists credibility. Credibility can lower fear from decision makers (politicians) of joining in the process. “Just plug in what we know and we’ll get an outcome.” Politicians will delay the process if they feel it’s too big a task. If you can convince them there’s a tool that can incorporate all the variables, the process could speed up.


· Danger in such a situation is promising too much. The quality of solution with so little data might be questionable.  How much information do you need for the planning tool to be useful? In a data poor area there can be a lot of flexibility, Marxan will give a range of good solutions that stakeholders can then go over. However, with limited data may result in very different potential outcomes – different outcomes might lower credibility/trust of politicians in the tool. The fewer layers there are, the more important each layer is and errors can make a bigger difference.  If there is too little data it would probably be better not to use Marxan.  Where is the threshold? How straightforward are the goals?

· Summary: lots of potential “cons” for this potential use (MPA planning in Patagonia): very diverse outcomes could be perceived as a loss of credibility (better to have only a few solutions); Need to be cautious about expectations; the more complex the system, the greater the danger of unhelpful results; and given the complexity of the program, there may be not enough expertise or money for hardware to be able to use it effectively.

Session 3
Addressing data requirements for planning tools such as Marxan

This report includes a summary of the group discussions with selected comments from each of the sessions. A more complete compilation of comments through the sessions is included in the Workshop Notes, available from the workshop organizers.



Principles

1. Define planning units of appropriate scale based on specifics of study area (either management units or determined by the resolution of your source data).


2. Set the right measure for each of your species/conservation features and that matches your objectives, is meaningful to the scope of your analysis.


3. Try to use data that are consistent across the planning region for each species.


4. Fill data gaps in incomplete data sets as best as possible:


a. Use modelled data/surrogates (with qualifications)


b. No data areas – treat separately and incorporate into Marxan with area targets


5. Undertake sensitivity analysis on outputs using less reliable/poor data


6. Critically review/peer review all your data sets with thematic experts


7. Ensure there is adequate metadata/documentation for all your source and output data


8. Data of different scales can be used, either through:


a. coarse/fine filter analysis; or 


b. using low SPF for less reliable/coarse data


Common Pitfalls

· Using modelling data of a scale that is coarser than planning unit resolution


· Cost – combining too much data in one index (keep it simple)


· Using samples of species data that are not representative – do not reflect reality


Thinking outside of the box (suggested “workaround”)

· Connectivity can be incorporated by manipulating BLs – more connected low BL, less connected higher BL


Group 1 selected comments

· Consider scale of data to scale of planning unit – plan units to accommodate the ‘coarsest’ scale of  all data sets being used in Marxan.

· How incorporate key data set that may be at a course scale when all other data sets are at a finer scale? Depends on output scale to be used; objectives of study, scope of exercise, try looking at problem using different sized planning units…e.g. vegetation is key data but available on coarse scale.


· May get different bias if using multiple sized planning units within a given iteration; concerns that need to be addressed include: are multiple sized planning units viable, acceptable, biased or to be avoided?


· Questions to address (in establishing data needs): What if have different data sets set up using different criteria? Do we need a standard as to what quality/level of data going into Marxan?  What is the Best Management Practice (BMP) to assess quality of data / inputs?


· How to determine the types of costs to use? If we have a cost for each data layer, how ‘sum’ into one overall cost to be applied to all planning units (i.e., normalization of all ‘costs‘)? Presently can only look at one cost input using Marxan.


· Need to know types of data, how deal with problem when we have variable sampling intensities across the landscape for the given data set. Presently everything all goes into a single database for Marxan iterations.  


· What determines data completeness? Ideally data availability would be consistent over a given area, but if not….?  How incorporate surrogate data sets…?  For areas not accessible for data collection (e.g., private land) we may need to extrapolate (e.g., using habitat suitability models onto private lands where data is lacking). If we exclude such areas from the data being utilized we may end up with biases (e.g., all data obtained is adjacent to active road). Output from such an iteration is likely not going to be applicable to non-roaded areas.


· Example from South Africa – using a “species area code” building on where we have actual data and  using modeling to fill in specific species gaps. Use vegetation layer as base, with an idea of how vegetation relates to particular species.


· For ocean data, we try to use fairly static data (just on cusp of using Marxan on the Pacific Coast of Canada) – looking into using modeling input. Using physical oceanography and attempting to link this to biodiversity for given area.


· There are challenges in marine environments – for example, inshore vs. offshore and how species use either/or or both – how capture in data sets for different species? Presently using specified different habitats (e.g., wintering, summering or calving period).

· Keep it Simple (KISS) – different parties may tend to get hung up on details. This relates to scale and lack of appreciation/knowledge of how to deal with different scales of input. We need to develop guidance principles for use of Marxan, otherwise people tend to flail about with data input/output.

· Need expert review and several iterations (with refinements) before getting too involved – so don’t get on wrong track with heavy data collection, manipulation and analysis.


Group 2 selected comments

· Principles: Data requirements need to be related back to the objectives – what is the planning domain, what are the targets for your entities, what is in the planning domain? A planning unit needs to be chosen so that implementation can occur on the ground. The scale of planning unit should reflect an appropriate scale. Targets are context specific (e.g. if you don’t know what is ecologically sensible, chose an appropriate surrogate to the context)

· Data quality: Data needs to be reliable, but need to use data even if of poor quality if it is the best available. Peer-review of best available data, as it may be of relatively poor quality. Appropriate ways of dealing with ‘no-data’ regions need to be found.

· Metadata: Clearly document the decisions you made along the way – there is a need for comprehensive metadata (how it was collected, by who, when, location etc.). Use ISO, FCGC standards for metadata description. Develop metadata of Marxan output. 

· Dealing with connectivity presents a conundrum. Could use water current data to generate a boundary length modifier for connectivity.

· Data currency: use species penalty factor to down weight out-of-date data. When uncertain about data, it is good to re-visit the objectives and project goals.

· Pitfalls and advice: Data surrogates often do not reflect population viability in the long term (e.g., seabird density may be a misleading indicator of viability in the long term). Are the data representative of the population? Run sensitivity analyses when data quality is poor and uncertainty levels are high


· Additional (“outside of the box”) ideas: Use of probabilistic process data: transition zones. Think about how to deal with out of date data (e.g., historical records where a species is not currently found anymore, but have a potential candidate site because of historical use).

Session 4
Addressing ecological objectives with planning tools such as Marxan

This report includes a summary of the group discussions with selected comments from each of the sessions. A more complete compilation of comments through the sessions is included in the Workshop Notes, available from the workshop organizers.



Group 1 selected comments

Principles


Clarify the primary issues/principles (the high level objectives) before tool is implemented, for example is the process trying to achieve all of the following “principles”:

· Maintain biodiversity


· Maintain healthy ecological function, structure, and processes


· Maintain healthy fish stocks


· Insure persistence of species


· Connectivity, adequate/viability, representation, efficient (CARE) – (the “E” may be crossed out considering ecological objectives only)

How do we translate these objectives into implementation? Establish common approaches (e.g., in terms of Marxan lexicon) for choosing targets, features, and penalties. Confirm classification/bioregions. Establishing targets is contentious – how do we quantify different targets for different features? Need to have uniform approaches (e.g., adding weights or variation hidden within the analysis adds bias and value judgments). Agree on what is “different” and hence requires additional weighting (e.g., emphasis on rare and endangered species). Focus depends on mandate – from an ecological point of view, features are not equal and therefore to best represent an ecosystem means not placing equal value on everything. 


· Facts in loss: what is the current versus historic representation?


· How do we relate target and persistence? – relates to habitat, life stages, endemism


· Dealing with representativity: we want representative examples of ecosystems (i.e., common ecosystems vs. rare) but do we maintain the same representation? Probably not, but need to scale. In scaling a 2D to 1D, we should “sqrt” the data. WSSD says representativity is part of the mandate but we need to make the decision (about representativity) in the absence of ecosystem function knowledge. 


· Other considerations – contiguity: Minimum dynamic area, contiguity of features, what to use as planning units (e.g., estuaries). May need post-hoc accounting (e.g., current model in Gulf Islands used as underlying model – using dispersal to create contiguity). Might take a dynamic model (that looks at currents) and apply it to spatial model. MarStats solution spaces may offer analysis of potential solution sets for connectivity.

· No one tool can completely model/tools an ecosystem – combine tools/models. Some models act as inputs into various tools (e.g., use ecopath to identify trophic levers for Marxan applications). Another example, do fragmentation modeling prior to conservation planning to deal with boundary adjustment weaknesses. However, a caution, the more you tweak your data, the more “black box” the model becomes. 


· We should first do the best job in modeling and representing the ecosystem and then worry about communication with stakeholders. Transparency is different from comprehensibility. Sometimes working with stakeholders is educational, not consultative. People have to trust the scientists to follow their advice. 


Common Pitfalls


· Negotiation of targets. Point is to show participants (i.e., stakeholders and/or decision makers) what “a solution” based on set targets looks like – show them the range. Realistically decision-makers will intervene. The effects of selective targets are not known


· Too much emphasis on species level data when data is not comprehensive – we end up choosing data rich regions (e.g., areas close to roads where surveys are done). Hard to target biodiversity when we only have a fraction of diversity data but we have to work with data that we have. Balance with larger units of organization (bioregional level representation) so species level data doesn’t drive planning exclusively – use coarse and fine filter analyses. Species level data get us to the best sites within a bioregion.

· Misuse of solution maps – people look at parts and not focusing on a whole. Sum solution does not equal a network. 


· Mixed messages around sum solutions. Should we lock into high irreplaceability locations or not? Consideration should be iterative – depends again on mandate. Use both Marxan outputs together –   summed solution and “best” maps for some features (e.g., Irish Sea).

· Using only a few features to drive map outputs.

Group 2 selected comments

· How do we decide something is “irreplaceable”? The penalty should be sufficient that the target is met – this implies an iterative analysis. Hugh Possingham: If it’s a species it’s not a tradable quantity but if the feature is vegetation type (for example) there are different ways to classify it – a forester might quantify it into 70+ forest types – do we get 10% of all these types? Alternatively, we can group similarity of features – then run with all fine scaled information, then run again and lump. Additional comments: Can use process outside of Marxan to clump habitat types (e.g., use ordination). One more suggestion – have representative features match the scale of your analyses

· In writing the handbook, should be clear which principles are best addressed by Marxan and which are best addressed by other tools. 


· Operationalization must be transparent; perhaps peer reviewed, and should be explicit. This is often done without scientific input but scientists should be involved (e.g., scientists can articulate and define terms such as definition of habitat types).

· Need to link each target with each data layer and data layer isn’t available, then group using the outcome needs to know that and where targets have been met and what has been left out. 


· Summary of key principles: transparency, think about “how are we meeting the objectives?”, analysis needs to be data driven, “minimum area” should not be a principle (it is a non sequitur), be aware of what you don’t have not just what you do have.

· It is important to have general goals but need also to have monitoring so that we know whether we have achieved our goals and if our management is working.


Common pitfalls


· Overclassification – e.g., in Channel Islands – broke down the process to see how each dataset changed the outcome. If a particular layer was driving the process we revaluated its use. Need one classification system per layer. Can have different classification at a bioregional level. Classification should have same amount of heterogeneity.

· Potential for “bias” or criticism regarding lack of objectivity. Establish a set of criteria to evaluate objectivity – and use a stepwise approach.


· Lack of care in defining minimum area.

· Evolutionary processes are rarely mentioned, targets are rarely set. Issue was raised in Biological Conservation journal 2003(?). 


· Taking the entire study area and define into “types” (biophysical variance) without any evidence that we need some % of that type. No ecological justification for some of these “types” (e.g., do we want 20% of areas that have no data). Is it empty? Is it representative? With no data? Comment and discussion: In South Africa we defined problem as “protect 75% of species” then looked at species area curves to set targets – more heterogeneous areas need greater protection. Maybe this doesn’t translate well into marine environments. Transferring terrestrial curves into marine environments. 


· Consideration of climate change – we make assumptions around how species will respond but don’t always know. Need feature scenarios – to look at potential habitats in the future and explore lower cost “solutions” for those “future” habitats. Be cautious – “predictions based solely on temperature changes are rubbish.” 


· Need to articulate ecosystem objectives into ecosystem services. This might help to “sell it to the politicians.” Comment: Plans will differ whether ecosystem objectives or services (see Kai Chen’s article in PLOS).

Outside of the box ideas

Penalties:

· One example, for the Colorado Plateau – terrestrial had different ratio (36) than aquatic (12), so that weightings were equal but divisions were finer for terrestrial than aquatic. 1400 different land units – wanted to keep forest type and biophysical within forest type. Each system had a total variance then divided by each land type. Basically, assigning the proportionality of penalties differently.


· Could set a goal of 15% for “conifer forest” and not for each 70+ forest type so that the total equals 15% but how it gets there with different forest types could differ.


· Could set a penalty proportional to rarity. The “expert” makes the scoring system to weight different conservation features. The expert can tweak “as you go” to influence result.  Comment: We’re not really talking about a penalty but about how much we value an entity. Iterative feedback is the key. 


· Can use penalties for other uses (e.g., subcategory penalties). You don’t want weak datasets driving analyses but you don’t want to discard them either.


Other ideas:


· Example of analysis where we wanted to know which criteria were the “most expensive.” Didn’t want to achieve all objectives, wanted to some to fail (10%) so we could understand how expensive some solutions were (upped costs).  


· Ho to set targets for no-data areas? Adjust targets based on data coverage/quality. Collect data from experts, workshops, surveys.

· How do we account for varying survey effort? Do we use presence only data? Not usually but yes if we perhaps pre-process data (e.g., in an ecological niche analysis such as BioMapper).

· See OBIS seamap for predictive surface.

· Detectability, survey effort, spatial bias.

· References for additional information see: Kadmon, Elith et al. 2006, Guisan and Zimmerman 2000, and Pearce and Ferrier 2000.

Group 3 selected comments

Principles


· Undertake scenarios when data is limited or highly uncertain.

· It is necessary to define ecological objectives prior to using Marxan – as it is a tool and does not make the decisions for you.

Pitfalls


· Be wary of data bias (e.g., fisheries dependent, presence-only data).

· Misuse of terminology – especially “abundance, density, habitat-use, habitat preference.”

Session 5
Addressing socio-economic objectives with planning tools such as Marxan

This report includes a summary of the group discussions with selected comments from each of the sessions. A more complete compilation of comments through the sessions is included in the Workshop Notes, available from the workshop organizers.



The notes for this session are cumulative (include comments and additional points from all three groups).

Principles

An important initial note: “socio-economic” does not encompass the full spectrum needed. Consideration of this realm includes spiritual and cultural values – these could be considered the “non-biophysical” objectives.

One important message from these session’s discussions is that “socio-economic” objectives are a key input to conservation planning – “we need to convince ecologists that socio-economics is important.” Consideration of socio-economic elements in the analysis is a critical element of a conservation planning process. The challenge then becomes how to do this. Session participants had a number of specific suggestions, as well as more general “things to think about” for developing best practices, including:

· Look to the fields of full cost accounting and environmental economics for tools to address socio-economic objectives.

· Think about multiple uses – and the magnitude of the “economy” involved – get a full list of social values (beyond fisheries, extraction, tourism). For example, “shipping channels must stay open” (to minimize conflict) may be an important aspect to build into potential solution sets.

· Could frame analysis in terms of “short-term costs for long term gains” – the timeframe of impacts and gains might be an aspect of the analysis.


· Think about whether and how “socio-economic” is or should be part of the process. Do you have a mandate? If not, how will those aspects be dealt with?

· Separate “social” from “economic” in the analysis. Social aspects include values, history and identity – but it is hard to collect and manage data quality for these considerations.

· Separate “intangibles” (e.g., values) from “measureables” (e.g., jobs) in the analysis – and document how the two types of information is included (or not) in the process.

· Ecology first can be harmful – but the audience for the analysis must appreciate ecological services and their importance/impact (understanding and communication is important).

· Collecting and using data is potentially problematic. Don’t have ecologists do socio-economic objectives – use a collaborative/team approach (economists and ecologists). Use proper protocols (human “subjects”) drawing on established methods (e.g., university ethics protocols). Cross-reference your approach to the resource (e.g., papers, books) and communicate inputs, metadata and methods. “Open Ocean” map (Ecotrust) – could provide a useful reference for appropriate data collection and use.

· Think about how you handle unsolicited input from open houses – how is it incorporated (or not) in the analysis. The sponsoring agency needs to establish data quality standards – think through from data capture to use.

Common Pitfalls

· Don’t start too late (i.e., “start one year before you think you should”). There are tradeoffs between the time involved for: data collection; the process of stakeholder engagement and communication; and implementation.

· Don’t mix “bananas and monkeys” in a single cost function (e.g., fishing effort, catch and $$). Develop methods to compare “wildly different” values (e.g., a view with jobs). Think about how far Marxan could/should go, and what is ‘safe’ to do.

· Use of mapping results in a public arena. There should be opportunities for private sharing of information – and protection of sensitive information. The challenge is how to honour confidentiality but still use data and let others know what was included – confidentiality versus transparency (one way to address this is size of unit to generalize mapping results).

· Lack of metadata/sources for these kinds of data (be sure to include lineage in any data that is used).

· Not keeping track of data quality (temporal, spatial, thematic) and including a confidence measure for each layer.

· Not doing a sensitivity analysis of outcomes.

· Incorporating socio-economic objectives through politicians (and not explicitly addressing the info in the analysis).

· Not incorporating indigenous views – spatial and other characteristics of traditional practices (one example of where this was done well was Pacific Fisheries Research Council consultations).

· Comparing costs with different metrics.

· Not being focused on information that is wanted and/or needed.

Outside of the box thoughts


· Stratify sampling – to make sure differing and specific interests can be identified. For example, local fishermen (small catches but significant interest) that might “get lost” in data that includes larger (distant) fishermen/catches. Think about how the migratory fleet a “stakeholder” and how it differs from local fishermen.

· Look for different ways for incorporating objectives (and consider how or whether they can be combined) – targets (e.g., safe anchorages), costs (e.g., increasing BLM), “cool things” – and include many (objectives).

· If objective can’t be included in Marxan, think about how it can addressed using other tools – or imagine ways in which Marxan can be used (e.g., asking the tool to determine the four most different potential solutions to the problem).

· Provide examples of where the tool has “worked” (and included stakeholder interests and values) in other areas (demystify, explain test cases).

· Think about benefits too – socio-economic objectives are not just costs!


· Use Marxan to accomplish other goals (besides protected areas).

· Think about how to summarize and combine local knowledge/values data – one potential example to consider is “Ocean Map” (EcoTrust).

· When collecting traditional knowledge – know the appropriate people to talk to (and how to talk with them). When using Marxan, it is critical (for it) to be able to speak on behalf of culture and process.

Session 6
Interpreting and communicating outputs from planning tools such as Marxan

This report includes a summary of the group discussions with selected comments from each of the sessions. A more complete compilation of comments through the sessions is included in the Workshop Notes, available from the workshop organizers. The following set of comments is a synthesis of the comments from all three groups who participated in this session, grouped by broad theme.

Principles in communication:

· Be clear from the start on what needs to be communicated – know your own message, know your audience. 


· What are the goals of your process? What are the goals for involving people? Why are you doing it (to gather their knowledge, consult their views, get them to influence process, or to communicate results and gain acceptance)? What are the benefits of the process to stakeholders? What are the benefits to them of their involvement?


· Be clear about what your process is, what it is trying to achieve and where it is going. Are you within a regulatory framework, do you have a mandate, are you an NGO trying to influence policy…?

Need for clear process, including a clear communication strategy:

· Communication should be a MAJOR aspect of planning. Money, time and resources for communication need to be planned for AT THE BEGINNING of process.

· Transparency throughout the process is important, so there are no surprises down the line to stakeholders or decision makers. Clarity of the process is very important, communication is part of that; need to communicate what the wider goals are, what specific targets are, as well as how the process works.

· Need broad level of communication, with more detailed information available to those who need it.

· Peer review is important on methods at the outset (internal and external peer review) so there is a high level of confidence and the process is defensible. Need to have reasonable expectations on how long it takes to communicate well. If you feel communicating results is “risky” it may help to have had peer review so there is faith in methods.

· Context is very important: in some developing countries dealing with situation where people can barely read, so communication strategies will be very different from other contexts.

· Learn from others: e.g., in California, communication failures caused huge problems in marine planning – meetings announced a week ahead, process not publicized, when plans were presented by scientists they were “shredded by angry mobs and the process was scuppered”, people felt like they had not been involved, damage was caused to future process because trust and relationships had to be rebuilt.

· Before the process gets to drawing phase need to know what the stakeholder’s values are. Good partnerships are vital in communication strategies. Develop public education campaigns targeted to audience: e.g., “Randy the fireman says oceans are important.” Need communication and outreach people, ideally people working full time on communication. Need to take into consideration community composition – different sectors of public – in developing wider communication strategies.

· The process as important as results. A clear framework for process important. Define roles: technical people versus decision makers; establish clear communication strategy between them. People who can implement plans are not stakeholders in the same way as user groups, should be on steering committee of process from start, different status to stakeholder.

· Learn from others’ success – e.g., in California: blue ribbon taskforce, consisting of “neutral” businesspeople, mayors, leaders – overseeing process to ensure fairness and balance, these were driving the process – having stakeholders driving process will involve bias.

Target audience:

· Communication is audience driven. Some stakeholders will not be interested in technical details. Seek guidance on how to communicate with different groups (aboriginal groups, NGOs, landowners etc.) Establish what is “generic” (to the process and to the interest group) and what needs to be tailored to the context and the audience. 


· Know the needs of your audience. Speak the language of your audience. Know how your audience will use the information you are communicating to them.

Communication with stakeholders – ideas and experiences:

· First Nations in Pacific Northwest weren’t involved in planning process from the beginning and now have to potential to completely scupper plans if they don’t approve; attempts are being made to incorporate their views retrospectively at huge cost. Lesson learnt: identify crucial stakeholders at the start of the process and get them involved at the start.

· Stakeholder meetings: have embedded communicator to bring main questions back to scientific and/or policy people to see if they can be addressed. Do early on in process. A series of scenarios can be presented – with stakeholders filling in data gaps. Involve stakeholders at the beginning, but maybe not necessary to involve everyone at the start. In developing countries it can be hard to find out who the stakeholders are because information not easily available.

· Communicating different levels of information to different stakeholders: example from South Africa where information on CITES species has to be restricted; maps with biodiversity information are restricted, maps indicating what activities can be carried out where distributed more widely. Very different situation when it is ok to distribute info widely and where there is common tools to access detailed information available (e.g., over www).

· The Great Barrier Reef process had industry people to advise on who the stakeholders were.

Communication with decision makers– ideas and experiences:

· Need to communicate results “up the way” – to decision makers as well as to stakeholders. It is vital to have the first level of interpretation done by analysts and explain clearly up the way what the shortfalls are in the outcome of the tools, why the results show what they do. 

· Interpretation of output of Marxan: may not present output of Marxan directly to decision makers – outputs may need to be simplified, language transformed.

Need for good communicators (right people):

· Have the right person do the communicating (e.g. someone who has good relationship with stakeholder groups) – scientists are not necessarily best people to communicate. Make sure the communicator fully understands maps/results/process before presenting, so they can communicate what is driving results. Employ people good at communicating, this may not be the “propellerheads”.

Communication of Marxan results:

· Marxan only enhances transparency and repeatability of the planning process if there is clear communication!


· Separate out communication of what Marxan does and how the Marxan process works, from the interpretation of the results, and from communication about why these results are important in the wider context. Communication includes broad goals and conserving biodiversity, as well as about the tool itself, how it works. For example, consideration of biophysical types is often difficult for stakeholders to understand or “accept” – need to think about communication of these aspects. 

· Maps are not the only outputs of Marxan, there are tables showing what targets are met and which ones aren’t, what the shortfalls are, etc. – it is important to communicate these. You could present different types of outputs in conjunction for same scenarios, to illustrate the power of tool and the degree of flexibility between and within scenarios.

· Communicate the way in which representation targets affect outputs, areas that aren’t “special” are selected. This will puzzle people. The communicator needs to be able to answer questions as to why this is happening.

· Make input layers available to people where there are no sensitivity issues so people can fully understand and follow the process. Detailed info is important, transparency on goals. 


· Lack of data or data gaps can be a major issue in communications sessions. In thinking about “missing data”, ask “will adding new data change outcome of analysis?” “How can we alleviate fears that this will happen?” There are often no clearcut answers to data questions – where there is massive amount of data, and removing a dataset does little to change outcome, then adding new data may not affect outcome.

Terminology:

· “Best result” is not necessarily the best in the real world, merely the lowest cost solution the algorithm came up with. This point has to be made clearly to those people that are communicating to wider audiences, terminology can be misleading, the best solution may be hardly any closer to optimal than the second best, and so on. Similarly, summed solution is not the same as irreplaceability.

· What is communicated will depend on the audience, goals of communication, and the nature of the process. Terminology is very important – wording depends on the audience (e.g., can you explain how Marxan works in one simple English sentence?).

Pitfalls in communication:

· Not involving stakeholders at the beginning of the process (e.g., aboriginal groups).

· Not having a clear communications strategy as a part of the planning process, including budgeting for time, resources, people and money.
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Appendix B
Workshop Evaluation Summary

Based on 36 returned evaluations (~ EQ 

 EQ 

 EQ 35% of total participants)


Overall workshop ratings (out of 5):

5 (excellent) - 33%


4 (very good) - 58%


3 (average) - 9%


with 25% responding that it was “better than most” 





Keywords on workshop as a whole (for responses with

[image: image2.wmf]³


10% of total):

		Positive

		Critical



		Interesting – 94%

		Repetitious – 14%



		Informative – 83%

		Not enough science – 10%



		Useful – 75%

		Too technical – 10%



		Well run/organized – 58%

		



		Inspiring – 33%

		



		Provocative – 20%

		





Numbers in () represent numbers of responses.


There was a lot of positive feedback about the presentations in general (13 positive, 4 negative), often mentioning Hugh Possingham, Matt Watts and Jeff Ardron by name. 


Many people commented on enjoying meeting and talking with the high-quality people who were attending the workshop (15) as well as hearing personal experiences of using Marxan and/or hearing from the software architects (3).


The breakout groups had more mixed reviews with a majority of people specifically mentioning them positively (8) and (4) negatively. Where the were complaints, they were due to weak facilitation (6), mixed Marxan-experience levels among participants (4) and running two sessions in one room simultaneously (8).





Ratings by Category:

Presentations:


5 (very useful) – 14%


4 (quite useful) – 72%



3 (somewhat useful) – 8%



(no comment) – 6%





Facilitation:

5 (excellent) – 19%


4 (very good) - 53%


3 (good) – 17%


2 (fair) – 3%


(no answer) – 8%


There were some comments that facilitation was weak in general (3), specifically in breakout sessions (4). 


There were 6 specific comments regarding Colin’s facilitation, 3 positive/3 negative.





Coordination:

5 (excellent) – 55%


4 (very good) - 33%


3 (good) – 3%


(no answer) – 9%


There were 5 thanks given to Tanya for a great job. 





Suggestions for improvement:

The most common suggestions for improvement related to getting all participants to the same base level of familiarity with Marxan, either by splitting up discussions by experience level (1) or by providing an “Intro to Marxan Terminology” orientation (12) or hands-on demos of Marxan (3). Several people (5) specifically noted that they could not understand discussion due to unfamiliarity with Marxan.


The most common criticisms were:


· group discussions tended to go off the topic of Marxan use in decision making and focused more on the issues of communication and negotiation with stakeholders during planning processes (5);

· not enough “decision makers” attended/participated (9); and

· more materials should have been provided by the presenters (3).





Do you feel the objective of the workshop was clearly articulated and framed the discussions?



Yes – 75%



Partly – 25%


Do you feel the objective of the workshop was achieved?



Yes – 61%



Partly – 39%


Note: as the objective of the workshop was to create a Marxan Best Practices manual, several people commented that they could not accurately evaluate the workshop until they saw the final product (<10).





Future:

“Keeping the conversation going” and “finishing the manual” are very important to people. 


There were requests to start a WIKI (4), publish all the proceedings (8), background materials (3), and other related materials (3) including case studies (4).


Many people wanted to have more conferences to:


· follow-up on this conference (7),


· create Best Practices manuals for other planning tools/software (5), 





How did you hear about the workshop?

		PacMARA listserv

		8



		PacMARA website

		1



		Personal recommendation

		17



		Marxan listserv

		7





Other: Colleagues 2, UBC 1, invitation 2, (unknown) 2
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Software & conservation planning�(courtesy of Bob Pressey)







Scope and cost



Identify and involve stakeholders



Identify goals



Compile data



Set conservation targets



Assess existing conservation areas



Select new conservation areas



Implement conservation action



Maintain and monitor











The Unknown�As we know, �There are known knowns. �There are things we know we know. �We also know �There are known unknowns. �That is to say �We know there are some things �We do not know. �But there are also unknown unknowns, �The ones we don't know �We don't know. 







D. H. Rumsfeld – Feb. 12, 2002, Department of Defense news briefing















































































































































































































































































































































































































































































































� See: Gonzales, E.K., Arcese, P., Schultz, R., & Bunnel, F. (2003). Strategic reserve design in the Central Coast of British Columbia: Integrating ecological and industrial goals. Canadian Journal of Forest Research. 33, 2129-2140.



� See: Margules, C.R., and Pressey, R.L. (2000). Systematic conservation planning. Nature, 405: 243-253.
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