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Introduction

Vietnam is now an active player in the world market economy. The national economy is also increasingly market driven. While a centrally planned economy typically sets production targets and motivates the people to meet these targets, a market driven economy responds to need and market demand. Value-added rather than production becomes the primary measure of success. 

This shift has major implications for the nature of planning and the role of organisations like IFEP, SUMA, and private planning consultants. Rather than identify mechanisms and incentives  for increased production to meet ad hoc targets, planners should identify need and opportunity in both production systems and markets; assess development options against objectives and opportunities; and facilitate or underpin sustainable private sector development. It should be analytic and adaptive rather than prescriptive.

This training workshop addresses one key dimension of this process: the comparative assessment of alternatives against development objectives and opportunities. In practice this calls for comparison of options against a wide range of criteria, or measures of performance – multicriteria  analysis. 

The course is very much an introduction. Multi-criteria Decision Analysis (MCDA) is a major area of research and practice with applications in both business and government strategic decision making and planning, and there is a wealth of publications and software available. However, for most practical purposes, the simplest approaches are the best, and this is particularly the case in planning for sustainable development, where decision making and planning needs to be a transparent and participatory process. 

These notes were developed in parallel with a training workshop held at the Institute of Fisheries Economics and Planning, Hanoi, between 5-7th and 17-18th May 2004. They are intended as a basic resource, and will be further developed as a flexible package to meet specific capacity building needs.

This training support package is focused primarily around multi-criteria decision analysis. It does not offer comprehensive coverage of the wide range of other tools available to support decision making, although these are referred to during the course. Additional guidance is offered in the draft annex to the Vietnam Guidelines for Sustainable Aquaculture Development (the draft of which is presented as an annex to Volume 2 of this report series). More detailed guidance on financial performance and risk analysis of alternative aquaculture options can be found in the guidance booklet  - Hambrey, J.  2003. Guidelines for the appraisal of financial and risk performance of aquaculture development in Vietnam. Report to the Vietnam Fisheries Sector Programme Support (SUMA and SUFA) - which is reproduced in the resources section of this package. 

Objectives

The overall objective of the first training workshop is: 

To strengthen the capacity of planners and technical advisors in the analysis and presentation of development alternatives to both stakeholders and decision makers

The objective of the first module is:

to develop awareness of the range of analytical tools available, and develop skills in their use


the objective of the second module is:

to develop skills in presenting relevant analysis and facilitating decisions; and to undertake a critical appraisal of the value and application of decision support tools in aquaculture development planning in Vietnam.


Course/workshop structure

The training workshop is broken down into a set of 5 units, each of which is associated with class exercises and/or field work.

The first unit explores the nature of decision making for aquaculture development in Vietnam:

Who makes relevant decisions? Where? How? When? What are their objectives? What is the quality of the information available to them?

The second unit explores the logical structure of decision making in general: objectives; associated criteria; the relative importance or weighting of the criteria; assessment of options against criteria. While all these components are implicit in all decisions, decision analysis makes them explicit and explores/develops each stage or component rigorously.

The third unit explores the idea of  heirarchies of objectives, subsidiary objectives and criteria. In practice these can be mapped out in the form of branching “trees” which can be used to explore, in a step by step process, exactly what is implied by a particular objective in practical terms.

The fourth unit explores in detail the criteria that might be used to measure or assess the performance of alternative development options against the social, economic and environmental dimensions of sustainable development. 

The fifth unit considers how complex information can be analysed and presented to enhance decision making using a variety of tools, including multi-criteria decision analysis (MCDA).  The basic methodology behind MCDA is introduced using a spreadsheet to build up a heirarchy of objectives, criteria, and associated weights. Scoring and other issues are discussed and  dedicated software packages introduced.

The final unit reviews the value and application of MCDA in practical planning decision making in Vietnam, and explores when, where, and how it can be most effectively used. It also uses a complex real world case study as an exercise to integrate all the skills and techniques used in the course.

Glossary

The following are some of the key words used in decision analysis:

Objective (noun): where we want to go

Criterion (plural: criteria): a quantitative or qualitative measure of progress toward an objective, or measure of performance in relation to the objective.

Attribute: a characteristic of a particular development option of relevance to an objective (e.g. high profit margin) and usually corresponding to a criterion

Weight: the relative importance or priority afforded to a particular objective or criterion

Objective (adverb): based on indisputable facts

Subjective: based on opinion and cultural values

Elicit: draw out a response, opinion or knowledge from someone

Decision making in Vietnam 

Before developing or using any tools to facilitate decision making related to aquaculture development in Vietnam, it is essential to understand the decision making process, and identify where and how improved decision making processes can be introduced.

The first exercise explores the decision-making system.

Exercise 1: Decision making processes in Vietnam
1. Divide into three groups: Group 1: National level decision making for aquaculture development; Group 2: Provincial level decision making for aquaculture development; Group 3/4 Commune/farmer level decision making for aquaculture development

2. Map out the processes by which those decisions which will affect aquaculture development are made. Use a flow chart.

3. Identify key players in decision making for aquaculture – agencies, organisations, stakeholders; individuals or committees within those organisations.

4. What are the particular interests/objectives of the key players – including the farmers or potential farmers?

5. What information/advice do they base their decisions on?
6. More specifically, who decides on planning targets and how?
7. Where can improved decision making procedures be introduced?
8. What is the role of planning consultants in decision making?
9. What are the strengths and weaknesses of the present system?
10. Where can your organisation be most effective in terms of promoting better decision making?
Some key issues

Decision making in relation to aquaculture (or agriculture) development planning has traditionally been production target driven: we are poor; we must produce more; let us set ambitious targets and motivate the people. As Vietnam enters more fully into an international market economy this approach is inadequate. It is likely to lead to over-production, low prices, and in some cases resource degradation. 

Vietnam has important strengths and weaknesses in the production of different commodities, and with its long coastline and varied climate is particularly suited to the production of a range of marine products.  The planning process should not direct production, but rather facilitate development in those areas likely to bring the best return, and where Vietnam has comparative advantage. 

The objective of increased production of a few commodities should now be shifted to the objective of sustained income growth, by exploiting Vietnams skills and natural advantages, by identifying market opportunities, while at the same time ensuring that environmental quality is not degraded and that benefits are distributed as widely as possible throughout society. This requires a much more sophisticated and strategic approach to sector planning and decision making – identifying and comparing opportunities, and facilitating and supporting those which best serve the country’s interest. And this will require a careful and transparent balancing of short term and long term benefits, of social, economic and environmental objectives. Decision analysis helps us do this in a rigorous and transparent way.

The structure of decision making - how do we make decisions?

Decision making is the same the world over, although the process is rarely explicit (obvious).

Most decisions – and especially strategic, or planning decisions - are based on:

· One or more objectives (why the decision is being taken; what is to be achieved)

· An assessment of the options against criteria which measure performance against the objectives;

· A prioritisation of the options based on the assessment, adjusted according to the importance (weight or value) afforded to the different objectives and criteria 

In multi-criteria decision analysis (MCDA) this process is formalised, and the various components of decision making are broken down and analysed in detail. This makes the decision making process both more transparent and more rigorous, and explicitly separates out – and then –re-aggregates – the subjective and objective dimensions of decision making.

Relevance to sustainable development planning

Modern development planning frequently uses as its over-riding objective sustainable development. This has at least 3 major subsidiary objectives relating to social, economic, and environmental interests. In practice these objectives are not always compatible, and trade-offs have to be made. Multi-criteria decision analysis is an ideal tool to explore the nature of these trade-offs, and to ensure that adequate weight is given to the different objectives.

Exercise 2:

Objectives and criteria for decision making in Vietnam
What are the:

· national development and management objectives

· national aquaculture development and management objectives

· provincial development and management objectives

· farmer/entrepreneur development and management objectives

Generate a table with objectives in the column and (actual or suggested) corresponding criteria in the rows.

Sustainable development - hierarchies and trees

Development objectives appear to be relatively simple. But when we consider what they mean in practice we discover that they are made up of many different elements or dimensions. It is therefore natural to dis-aggregate a major objective (such as sustainable development) into a set of subsidiary and more practical objectives with which criteria can be more easily associated and classified. This process can be done at several levels, generating a hierarchy or tree of objectives, subsidiary objectives and finally a large number of measurable or qualitative criteria. In decision analysis we move from simple objectives to a complex tree; then try to rationalise or simplify the tree and reduce the number of criteria to make the task more transparent and manageable.

Exercise 3: Develop a tree or hierarchy of objectives and criteria associated with sustainable development

1. Break down the sustainable development objective into social, economic and environmental subsidiary objectives

2. Break down social, economic and environmental objectives into their major components in turn. 

3. Break these components down further until you arrive at simple, practical, measurable criteria. 

4. Use a spreadsheet or decision analysis software to make the process easier and build up a rational tree.

5. Try to rationalise the tree by deleting overlapping criteria associated with different higher level objectives, and ensuring that final criteria are truly useful and measurable.

6. Comment on the relative weight (priority) given to the major branches in the tree by national government, provincial authorities, commune and individual farmer

1 Getting the right information to decision makers: describing the options
No matter what tools are used to enhance decision making, the decisions will only ever be as good as the information and analysis which informs them. It is crucial therefore that those who support decision making – and planners in particular – provide the right kind of information in a concise, comparable, and accessible form. 

Information about aquaculture development options must relate clearly to development objectives and their associated criteria. Most descriptions of aquaculture development options are produced by technical specialists and include far too much practical technical information on culture techniques. These are of course essential for research and extension, but are too detailed and complex to inform non-specialist decision makers and broader development strategy. For better planning and decision making we need:

· simple summaries of the performance of different options against development criteria;

· summary comparisons of different options against the most important criteria in tabular or graphical format.

· Summaries of the links, feedbacks and dependencies between different forms of aquaculture, and between aquaculture and other economic activities

For most development situations these criteria can be broadly grouped as economic, social and practical.

A list of some of the criteria which may be used to assess social, economic and environmental performance of different options is presented in Annex 1. There are many others. Different analysts have different views as to which of these are most important, but there are some general rules which can be applied to weed out poor indicators:

They must be comparable. Profit for example is not comparable between options because it is related to the scale of activity. Profit margin is, since it is a ratio reflecting the profitability of an enterprise whether it be a small farm pond or a multi-billion business. Productivity in terms of tonnes/ha is relevant for comparing year on year performance for one kind of enterprise, but is useless for comparing enterprises which generate different kinds of product. Seaweed farming is far more productive in quantitative terms than lobster farming, but generates far less revenue or profit.

The way in which the indicator is to be used should be considered. For example, resource use efficiency indicators such as food conversion ratio (FCR) may be considered important measures of environmental impact: potential to pollute or waste resources. If the indicator is subsequently to be used in a model where economic benefit is set against environmental cost, then this is one useful indicator of environmental cost. If however the indicator is to be used in isolation as a comparative measure of  pollution loading a better indicator would be pollution per unit benefit (e.g. per unit value added). This kind of issue is developed in more detail below under indicators of sustainability.

Indicators of practical feasibility

In the rush to assess development options against sophisticated sustainability criteria, simple practical issues and constraints are often forgotten. Aquaculture cannot grow from zero to a significant industry in a few years in the absence of certain basic pre-conditions. If these conditions do not exist, then either the option must be dropped, or a comprehensive package put in place to ensure they become established.

1. Availability and acceptable cost of suitable land/water

2. Availability and acceptable cost of finance

3. Availability and acceptable cost of quality seed and feed in sufficient quantities at the right season

4. Market access and established distribution networks

5. Compatibility of market demand with seasonal production cycle

6. Knowledge, skills, awareness

7. Adequate security for acceptable risk

There will always be other practical criteria related to local circumstances and these should always be explored with actual/potential farmers

Financial and economic criteria

These indicators and standard methods of calculation are described in more detail in annex 1. Here we list the main ones and briefly discuss their strengths and weaknesses and make a broad assessment of their relative importance.

Financial return and efficiency

Net return (revenue-costs) can be calculated from four different perspectives of relevance for comparing different forms of aquaculture development:

1. Profit margin (profit/total operating costs)

2. Return to land (profit/ha)

3. Return to labour (value added/person day)

4. Return on investment (profit/capital investment, or IRR)

5. Payback period (total investment/annual profit)

Profit margin is the key measure of profitability for all types of enterprise, and is a measure of the efficiency of use of all factors of production, vulnerability to increased costs or reduced product price, and exposure to competition from more efficient producers elsewhere. 

The relative importance of return on land, labour and capital depends on the value or scarcity of land, labour or capital resources. This varies significantly between households, districts and regions. For poor people engaged in relatively labour intensive activities, return on land and return on labour are commonly more relevant than return on investment. The latter is, however, of concern to those who may lend money for modest investments. 

Where possible, therefore, all of these measures should be used when comparing activities, and their relative importance discussed according to the local context. 

Wider economic benefit

Value added

Value added (the difference between the value of the output, and the value or cost of all inputs except labour) is a key indicator of wider economic benefit and is used for the calculation of GDP. It corresponds to the wealth created and available for distribution to workers, management and shareholders. Like profit, it is meaningless for comparing different kinds of enterprise unless standardised in relation to scale, e.g.:

6. Value added/ha; value added/job; value added per tonne

As with return, the best indicator will depend on local circumstances and the relative scarcity of resources, but in most cases value added/ha will be the most appropriate measure.

Multipliers, and import content

A key issue for strategic planning is the potential scale of the activity and the upstream and downstream effects on the economy: value added created in feed and seed supply; value added created in distribution, processing and retailing. 

For every tonne of lobster produced for example, 25-30 tonnes of shellfish are consumed. While this may represent an environmental cost (if poorly managed) it generates a substantial amount of income for poor people in the collection of this food. Use of pelleted feed on the other hand may be more efficient in some respects, but creates less local income for the poor. A multiplier is a factor or ratio corresponding to the additional value added (or employment – see below) created upstream and downstream in the economy – e.g. 2:1. 

In making estimates of multipliers an important consideration is import content. For example, a substantial part of the value of some pelleted  feed may be an import cost (imported feed ingredients), reducing the value added, and acting in the opposite direction to the multiplier. Multipliers should therefore be calculated in terms of value added rather than total income.

Potential scale and comparative advantage

We have noted the need to compare like with like – e.g. some attribute per ha of development or per tonne of production. But we also need to consider the potential scale of production. If some activity is constrained by suitable sites or markets, then it may be attractive – but nonetheless has limited potential. 

This is closely related to comparative advantage. As a market matures competition increases and only those best placed to produce at the lowest cost and with best market access will survive. Those activities for which a particular province has comparative advantage are likely to have the greatest potential in terms of overall scale as well as resilience in terms of vulnerability to increased cost or fall in market value.

Foreign currency earnings

Foreign currency earnings is an important criterion in most economies, since it allows for the purchase of goods and services which can be produced more effectively or cheaply elsewhere in the world. However, as noted above it is important to use the net figure – ie to subtract the foreign currency costs of imported raw materials.

Foreign currency earnings are typically measured on a per ha or per tonne basis, but could equally well be measured as a proportion of value added.

Exercise 4a: Financial and economic criteria

1. Divide into different groups each representing a different level in the decision making process:  MoFI; Provincial Peoples Committee; Farmer/commune

2. Are there other criteria you think are important from group role perspective?

3. Set up a spreadsheet listing financial and economic criteria you think are important and assign weights according to your role

4. Choose criteria which are as objective and measurable as possible - but don’t exclude important issues because difficult to measure

Social criteria

It is more difficult to measure social benefit, but perhaps more important. Clearly many economic benefits (such as value added) translate at least in part into social benefit and have been dealt with above. 

While some social indicators can be measured (particularly those related to income and employment potential), many others are difficult to measure in any objective way. This does not mean that they are less important, and the lack of objective measures is in itself an important rationale for developing multi-criteria decision analysis.

The main indicators or dimensions of social benefit include:

1. Employment (eg potential employment per ha;  total employment potential)

2. Job satisfaction and well-being (see below)

3. “Social capital” (e.g. community support; community organisational development; local knowledge; enhanced education and skills – all very difficult to measure without detailed research)

4. Equity, including access to and distribution of wealth or means to generate wealth (e.g. resource availability/access; minimum start-up cost and working capital requirement; distribution of wealth)

5. Security, vulnerability and risk. (e.g. cropping cycle;  payback period; market size and volatility; input cost volatility; disease incidence; profit margin; comparative advantage)

6. Conflict

7. Contribution to food security (mass produced low cost food)

Exercise 4b:  Social criteria

Review the broad criteria presented above. Are these important? Can they be measured in a useful comparable way? Are there other criteria you think are important? Select a best set on the basis of:

· Quality as measures of social development;

· Significant differences between enterprise types in relation to these criteria;

· Availability of comparable information relating to the criteria

Assign a weight or priority to each criterion in terms of its value in assessing activities against social development objectives or targets

Sustainability criteria

Almost everyone now claims to promote sustainable development, and there is broad agreement that sustainable development addresses social, economic and environmental objectives. There are also many initiatives to define criteria of sustainable development. Some of the criteria have been developed to address one specific dimension of sustainable development. Others seek to integrate  and simplify by creating ratios which compare performance against two or more “sustainability”objectives.

We should beware of mixing these two kinds – for example by aggregating economic and environmental indicators into a single indicator, and then using this as an environmental indicator in a multi-criteria decision analysis alongside social and economic indicators.

The following are some of the key dimensions of sustainable development:

· the sustainability (or continuity) of supply, and quality of inputs;

· the social, environmental  and economic costs of  providing the inputs (e.g. depletion of resources elsewhere);

· the long term continuity and stability of production;

· financial viability;

· direct social impact and equity;

· direct environmental impacts (e.g. chemical use);

· the conversion efficiency of resources into useful product.

Most of these have been dealt with in relation to financial and social criteria. Direct environmental impacts require specific analysis and description dependent on local circumstances. 

The efficiency of conversion of resources into useful product –  corresponds to  a set of simple and practical sustainability indicators which can be applied at the enterprise level, but which have broad significance for development planning. These indicators are relatively easy to generate as an extension of standard financial analysis, so long as quantity as well as value are included in the analysis. Food conversion efficiency is one example of such an indicator relevant to aquaculture development. It can be used as an indicator of both potential to pollute and potential to waste natural resources, which by definition are finite.

In practice these quantitative ratios ignore absolute quantity and economic efficiency and can be misleading. For example:

· Enterprise A is 90% efficient. For every 100 tons production it produces 10 tons waste

· Enterprise B is only 50% efficient. For every 100 tons production it produces 50 tons of waste. 

Which has the greatest impact on resources, and which causes the greatest pollution per unit benefit?

· If they need to produce the same quantity of product to yield the same economic benefit, then A is clearly superior;

· However, if the value of product B is 5 times that of product A, then the environmental cost per unit benefit is equal.

Such indicators should therefore either be included in some form of multi-criteria decision analysis which also takes account of scale and financial efficiency, or the ratio should be expanded to reflect  overall costs and benefits, e.g. pollution or waste per unit economic benefit (e.g tonnes of nitrogen discharged per VND million value added).

Exercise 4c: environmental sustainability criteria

1. Review the main types of sustainability criteria listed above. Derive practical and measurable examples of criteria for each category - if possible.

2. Are there other sustainability issues you think are important, and for criteria should be developed?

3. Weght your sustainability criteria in terms of their value/importance in assessing activities against national or provincial environmental and/or sustainable development objectives or targets

Roles for technical specialists and planners in decision making

The foregoing makes it clear that while there are some relatively objective criteria which can be used to assess alternative aquaculture enterprises, the choice of criteria, and the way they are grouped, prioritised or weighted, is highly subjective. Technical specialists cannot apply a standard set of criteria and come up with consistently objective optimal decisions. So what are the roles of technical specialists and planners in development decision making?

Technical specialists should seek to communicate effectively the myriad social, economic and environmental characteristics of development alternatives. Planners should be masters of balanced  assimilation and presentation of alternatives. Final subjective decisions, based on selected and prioritised (weighted) criteria, should be taken by stakeholders, or by their representatives, facilitated and supported by planners and technical specialists.

In the case of master plans for aquaculture development in Vietnam, this effectively means that consultants – private or public sector – should facilitate decisions by communes, district and provincial authorities, rather than define strategy themselves. A variety of analytical and presentational tools are available to technical specialists and planners which should enhance this process. They include:

· Network analysis;

· GIS

· Matrix analysis (including strengths, weakness, opportunities and threats (SWOT);

· Scenario analysis

· Multicriteria decision analysis

Multi-criteria decision analysis has particular strengths as a facilitation tool, since it systematically breaks down decisions into component parts and forces explicit consideration of the various dimensions of development, and the priorities or weights afforded these dimensions.

Organising, analysing, presenting and facilitating

As we have seen the role of planners and technical specialists should not be to undertake complex analysis and draw their own conclusions. Development decisions require informed but subjective input from decision makers and those likely to be affected by decisions. An effective exploration and presentation of the consequences of alternative decisions and future scenarios is therefore the key to better planning and management.

There are many exploration and presentational techniques available. 

· GIS offers the opportunity to lay out alternative spatial futures, and is particular effective for the analysis of the actual or potential interactions between different economic activities. 

· Network diagrams can be used to explore the connections and feedbacks between different types of activity. 

· Strengths, weaknesses, opportunities and threats  (SWOT) analysis represents a simple and common sense approach to organising information on future potential in a readily accessible summary matrix format. 

· Performance matrix comprises a simple table which compares a set of options or alternatives with a set of performance measures (see example below). 

· Cost benefit analysis estimates a comprehensive set of costs and benefits, including social, economic and environmental costs and benefits. Costs and benefits are estimated in financial terms and added together to generate an overall benefit/cost ratio.

· Scenarios – detailed explorations and  descriptions of possible alternative futures – can be done in text, or more detailed and technical analyses can be done in spreadsheets, and spreadsheet tools are available to explore, compare and present the characteristics of those scenarios. 

· Decision trees and expected value analysis can be used to compare the outcome of the interaction between decisions and chance events. 

Example of a performance matrix – a key component in multi-criteria decision analysis


profit margin
value added/ha
provincial multiplier
min. invest
Employ-ment/ha
risk
nitrogen load (tonnes/kg)
habitat loss
obstruction

Lobster
30%
4000
1.5
500
100
medium
13
medium
low

Grouper
35%
3000
1.5
300
80
high
14
medium
medium

Seaweed
20%
10
1
40
50
low
-15
medium
high

A performance matrix is the simplest approach to multi-criteria assessment of options or alternatives. Ideally the main elements in the table are translated into graphics to allow for simple and rapid comparison between options.  The graphic below compares seven different possible coastal aquaculture technologies against 3 measures of investment and return. These graphics are excellent for stimulating discussion, especially in respect of how consistent technologies are in terms of different performance measures.

These are all important and useful tools and are described in detail in many publications. The emphasis in this course is however on multi-criteria decision analysis, which has particular strengths in terms of engaging decision makers and dealing with subjective development issues.
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Graphic comparison of options against selected performance criteria is far more useful to decision makers than tables:

Fundamentals of multi-criteria decision analysis
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seaweed 0 11 29

lobster 72

total weighted 

score

grouper 43

seaweed 40

Sustainable development

The main elements of multicriteria analysis are presented  in box 1. Here we present the simplest form of such an analysis using an example. 

A marine protected area has been established to protect high quality coral reefs for tourism and to attempt to restore a depleted fishery. The planning authority wishes to maintain and develop aquaculture opportunities for local people to compensate for the short term restriction on fishing options. Three aquaculture technologies have been identified as having potential, one of which (lobster culture) is already well developed. The other two are seaweed (Kappaphycus) suspended culture and grouper cage culture. The planning authority organises a workshop to explore the options and come to a widely supported decision.

1. The objectives of support for aquaculture within the MPA are agreed to be sustainable development within the carrying capacity of the area. 

2. The facilitator helps participants to agree on key criteria which can be used to measure the performance of alternatives against  the different dimensions of sustainable development. 

3. He then gets them to score each option against the criteria on a scale 1-100, where 0 is the score for the least preferred option and 100 is the score for the most preferred. Other options are scored in proportion between these two extremes. This ensures that one unit on one criterion scale is equal to one unit  on any other scale. 

4. He then gets participants to agree on the relative importance of the objectives and criteria and allocates a proportional weight accordingly. The following spreadsheet table is generated (available as MCDA example.xls in the resource pack) which multiplies scores by weightings for each option against each objective, and then multiplies the aggregate objective score by objective weight to give an overall “sustainability” score for each option

A simple multicriteria decision model
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Sustainable development

Note that the measures and scores used here are for illustrative purposes only.

Clearly the weights are subjective, and could have a significant effect on the outcome. The facilitator therefore explores how sensitive the model is to a shift in the weighting of the objectives and the criteria. He shows that if the weighting on economic and social objectives is reduced to 0.23, and environmental objective weighting increased correspondingly to .54, then seaweed scores better than lobster or grouper. In other words, the choice between seaweed and lobster depends on the relative weight afforded the environment, but this has to be relatively high to cause a shift. The comparison is moderately sensitive to environmental weight. Grouper on the other hand scores consistently lower than seaweed or lobster irrespective of the weights allocated. Its position as 3rd is insensitive to the weights allocated.

The workshop is then asked to consider whether they would consider or justify an increase in weight on environment sufficient to result in the selection of seaweed. This is a relatively straightforward question which forces decision makers to address and justify the trade-off they are making between social, economic and environmental objectives.

The group finally agrees that it will allow and indeed support lobster culture within the marine protected area, but decide to put a limit on total  cage culture development to ensure that the environmental capacity is not exceeded. They also agree to explore further the question of sustainability of seed and feed supply, and review their assessment using MCDA, but with more and better information and criteria, the following year.

1.1 Introducing real measures

In practice we often have real data on the performance of different options against the criteria. This makes the assessment more rigorous, but complicates the weighting issue. Table 2 shows the same basic model,  but this time we have introduced real (average) measures of performance for most criteria. These measures are transformed into standard scores by setting the highest option value to 100 and the lowest value to zero. The other options are then scored in proportion between the two. 

Thus in the case of profit margin 35% is set to 100; 20% is set to zero and 30% can then be calculated as (30%-20%)/(35%-20%) = 67%.

It is clear that the nature of the scoring and the scales used will have important impacts on the outcome. Most software allows for the specification of non-linear scales, where for example an increase in the measure from 10 to 20 corresponds, in relative value terms, to an increase from 20 to 40. Users can choose from linear, logarithmic, sinusoidal etc scales and the software will automatically calculate corresponding value scores.

Weights and preferences

There is a crucial difference between measured performance and the value or benefit associated with that performance, and weighting is designed to address this. The weight on a criterion reflects both the range of difference of the options, and how much that difference matters.
An increase of profit margin from 20 to 35% may not have the same value or benefit to a stakeholder or decision maker as an increase in value added of 10 to 4000/ha. If we can determine the nature of this difference in value or benefit, we can determine the relative weight to be assigned. 

The concept of swing is typically used to elicit peoples relative valuation. Swing is the increase in perceived benefit when moving from the bottom of the scale to the top for a particular criterion – which in practice corresponds to moving from the worst to the best scoring option in relation to a particular criteria. 
The swing method. 

Assigning weights using the swing method requires that participants are asked  “How does the swing in preference from 0 to 100 on one scale compare with the swing from 0 to 100 on another”? For the situation described above the question would be phrased as: how does the increase in benefit corresponding to a 15% increase in profit margin (from 20 to 35% - the basis of the 100 scale) compare with a 3990 increase in value added/ha?. If it is double, then this corresponds to a relative weight of 2:1

Ideally the criterion with the greatest preference range (not the greatest measured range!) is selected as a benchmark and assigned a score of 10; the rest are compared to this benchmark; and finally scores are normalised to a proportion of 1 for each branch of the tree.

Great care is required to ensure that participants understand this. For example, although a particular group of people might instinctively weight employment as being more important than water quality, this weight must be adjusted to reflect the ranges in performance of the options. If the range performance of options with respect to employment is limited, then the difference may matter little, and the weight should be correspondingly lower.

It may be useful in structuring the weighting discussion, and to ensure that weightings are correct,  to develop a table of trade-off values implied by the weightings chosen – or to develop a trade off table as a means of generating the weights. The trade off between profit margin and value added in the above example  would be ((35%-20%)/(4000-10)), or 3.7%PM/1000 value added/ha, meaning that I’d give up 3.7% profit margin for every 1000 increase in value added/ha - if the weights were equal. But if we allocate a relative weight of 2:1 (profit margin: value added/ha) then the trade off value would be 1.85%  per 1000 value added (I need twice as much value added to compensate for the loss of profit margin).The nature of eliciting (helping people to express) preferences, and different approaches to scoring preferences and values is an important area of research in MCDA. 

Exercise 5: Trade-offs and weights

1. Write down how much value added equates to 1 job created. 

2. Put the results in a spreadsheet and generate a frequency distribution.

3. Ask those who generated extreme values why, and adjust the data if appropriate.

4. Discuss what the weight should be, and ways of gaining increased consensus as to what the weight should be

Exercise 6: 

Develop a spreadsheet multi-criteria decision model

1. Split into groups representing decision makers at different levels: national government; provincial government; commune/farmer. 

2. Select 3 criteria which you believe serve as the best measures for assessing performance against social, economic and environmental objectives (i.e. 3 criteria for each objective).

3. Select three aquaculture species/systems which have been assessed in the accompanying technical assessment document, and which you wish to assess against these criteria and compare with each other.

4. Set up a multi-criteria decision model in a spreadsheet similar to the example already presented. Scan the technical assessment document for appropriate performance data corresponding to your criteria and enter these into the spreadsheet. Convert these measures to scores. Assign weights to objectives and criteria, based on the perspective of your particular group (ie national, provincial, local, farm level)

5. What appears to be the preferred option? 

6. How sensitive is the model to the weights you allocate to objectives and criteria?

7. What are the weaknesses of the model?

Working with groups 

Since the weights assigned, by whatever method, are by their nature subjective, it is usually necessary to engage stakeholders and/or decision makers themselves in the process of assigning weights. This requires considerable skill and experience, but is essential if the process is to have credibility. An approach called the “nominal group approach” is described in the box below.


Exercise 7: 

Eliciting preferences using SWING

One member of the group is elected facilitator. 

The facilitator should elicit preferences and weightings relating to four of the criteria in the above model using the swing method.
More complex choices

We have examined the simplest form of MCDA: comparing one or more aquaculture systems or technologies. In practice most strategic planning decisions are concerned with the allocation and development of resources – through incentives or regulation – to alternative sets of activities. For example a commune covers an area which includes brackishwater mangrove; estuarine salt flats; rice growing land. The question to be addressed might be, for example, how much of each type of land might be allocated to different types of activity to meet an overall set of development objectives. 

This kind of question can be explored in detail through spreadsheet models and scenarios similar to SUMA Capsim (a provincial scenarios model) and Bangladesh Futures (a national economic development scenarios model). Such questions can also be explored using more sophisticated MCDA and optimisation models such as Equity. Also, the output from a spreadsheet scenarios model can be used as the input to any MCDA type model.

Some of the more sophisticated models allow you to input costs as well as benefits, and assess alternative packages of options, sometimes known as “portfolios”. Constraints, such as acceptable total cost can also be applied, and the best package found to maximise benefits within a particular set of constraints.

This extensions bring MCDA closer to cost benefit analysis. In CBA the transformation of measures of benefit into comparable scores is done by converting all costs and benefits into financial terms. In more complex CBA this will include transformation of social and environmental costs and benefits into financial terms. Needless to say this is difficult and always based on many assumptions. In MCDA the benefits are all converted to a score, and actual costs are taken as financial or other constraints. The conversion and standardisation of measures into scores, and the weightings applied also require many assumptions, but the process is more transparent, and the more difficult measure/score transformations and weights can be examined rigorously and changed easily by decision makers or participants. More sophisticated MCDA software allows for Cost Benefit type extensions to the basic model, allowing the user to identify least cost solutions for certain levels of benefit.

Exercise 7: scenarios

1. Examine the Capsim spreadsheet simulation of alternative planning choices at the provincial level.

2. Review the key parameters and ratios which drive the model: technical, economic, environmental. Do you think they are correct and/or adequate?

3. Make adjustments to planning choices (allocation of resources to different options) to generate three scenarios, and compare the performance of each from social, economic and environmental perspectives.

4. Now assess the relative performance of the three scenarios by using the summary output in multi-criteria decision analysis software.

5. Discuss the results. Do they suggest a particular option is superior, and if so why?

6. Do the initial results suggest that another different scenario should be generated and compared?

Concluding remarks

Multi-criteria decision analysis (MCDA) is also sometimes known as multi-criteria decision making (MCDM). I much prefer the former, because the process should be considered as a tool to explore alternatives, to consider how they score against different criteria, to bring together in a logical fashion a mass of technical information on the one hand, and determine the values people place on different objectives and criteria on the other. It is a set of tools to assist in decision making, not to make decisions.  

The strength of MCDA is that it allows for a clarification of the range of options available, forces people to agree on the relative importance of different objectives and corresponding criteria, and highlights the trade offs between objectives that are implied by different choices. MCDA should be used as a tool to facilitate decision making workshops or meetings. 

Unfortunately the temptation for economists and technical specialists to  pick up the software, bang in the technical measures or scores, apply their own weightings, and generate what they consider to be “optimal” choices – is strong – but must be avoided if transparent and accountable decisions are to be made.

It should also be emphasised that MCDA is just one tool that can be used to facilitate more informed planning decisions and allocations. Graphical presentations which show clearly the relative strengths and weaknesses of alternative choices against a range of criteria are at least as important, and should always be used to support and supplement MCDA.

Finally, there is a great deal of software available, some of which is very sophisticated and seductive. Using the software without a full understanding of how it works, the calculations/algorithms it uses, is dangerous. 

Exercise 8: 

Who? How? When? Where?

1. Discuss and summarize the strengths and weaknesses of MCDA. 

2. Where, when, how, and by whom do you think it could be used to enhance planning decision making in Vietnam?

3. How can skills in its use be developed?

Exercise 9: A case study on sandy soil aquaculture

This exercise will take at least 1 day, and could be extended to 2, and is designed to pull together all the various skills which have been developed. Sandy soil aquaculture is just one possible example; it could be applied to any case study for which a good set of materials exist, or for which a field trip and information collection exercise could be set up.

Read the resource materials on sandy soil aquaculture, including the IUCN/IISD (2003) report Expanding Shrimp Aquaculture on Sandy Land in Vietnam. IUCN 13A Tran Hung Dao Street Hanoi

Select a district of Vietnam where sandy soil aquaculture could be developed. If possible select an area with which at least one member of your group is familiar

Develop a SWOT matrix (Strengths, Weaknesses, Opportunities, Constraints) and analysis to gain an initial understanding and agreement of the main issues associated with such development.

Split into 2 or three groups: 

· Group a) Synthesise information on the social, economic and environmental performance of sandy soil aquaculture, including the development of a simple financial model, and an asessment of risk

· Group b) Synthesise information on the social, economic and environmental performance of all possible alternatives to sandy soil aquaculture. Where possible generate simple numeric models to test performance

Come together again as one group and agree on a set of criteria which will be used to assess the relative costs and benefits of the two options. Build up a performance matrix to summarize performance of all options against the agreed criteria. Discuss and agree the extent to which performance can be measured and compared in respect of each criterion. Return to your groups to further explore and refine the assessments.

Now all join up together once again and undertake a multi-criteria decision analysis. Ie

· Agree weights for each criterion

· Score each option against each criterion

· Multiply scores by weights to generate an overall score

· Discuss the result, and adjust weights or scores if this can be agreed

Try to do this through consensus.

If agreement cannot be achieved on measures or scores, you will need to take either an average or a median value. Discuss the merits of these alternatives, and decide which method to use. 

Once the final set of scores has been generated for each alternative discuss whether you would be prepared to accept it. If not, elect a “magister” to make a final decision, and present his/her reasons.

2 Resources and Bibliography

Software

There is a huge resource of software for MCDA, some of which (not the best!) is free.

 MCDA software

Ventana
www.ventanasystems.co.uk/rightchoice.html     Rightchoice (free)

Catalyze
Equity; Hiview (trial period) www.catalyze.co.uk/equity_body.htm
Web-HIPRE
www.hipre.hut.fi
Krysalis
www.krysalis.co.uk   OnBalance; hi priority

Expertchoice

MCDA/GIS integrated systems:


GeoChoicePerspectives (ChoiceExplorer; ChoicePerspectives; GeoVisual).  www.geochoice.com
Open Spatial Decision Making (OSDM) www.ccg.leeds.ac.uk/mce-home.html
Useful literature

Belton, V., and Stewart, T.J. 2001. Multiple Criteria Decision Analysisn – an Integrated Approach. Kluwer

DTLR Multi-criteria decision analysis manual. A comprehensive manual. Can be downloaded from: http://www.odpm.gov.uk/stellent/groups/odpm_about/documents/page/odpm_about_608524.hcsp
Hambrey, J. 2002. Financial analysis and risk assessment of selected aquaculture and fishery activities in the Mekong Basin. MRC Technical paper No. 5, Mekong River Commission, Phnom Penh. 67 pp. ISSN: 1683-1489

Hambrey J. 2002. Hambrey, J.  2003. Guidelines for the appraisal of financial and risk performance of aquaculture development in Vietnam. Report to the Vietnam Fisheries Sector Programme Support (SUMA and SUFA)

Keeney, R.L. and Raiffa, H. 1976. Decisions with multiple objectives. Preferences and Value Trade-offs. John Wiley and Son inc.

Von Winterfeldt, D., and Edwards, W. 1986. Decision Analysis and Behavioural Research. Cambridge University Press.

Box 1: The basic steps in multicriteria decision analysis (MCDA)





Define objectives


Define/select associated criteria


Measure or score options/alternatives against criteria


Standardise scores to a common scale


Assign weights to criteria and objectives


Multiply scores by weights to generate weighted scores for different options against different objectives or subsidiary objectives


Review weights and scores, and associated strengths and weakness of alternatives, and make a final decision





Many software packages are available to simplify this process, explore sensitivity and trade-offs, identify optimal choices or packages of choices.








The nominal group technique


Implementing the swing weighting method with a group of key players can be accomplished by using a 'nominal-group technique.' First, the one criterion with the biggest swing in preference from 0 to 100 is identified. If the MCDA model includes only a few criteria, then the biggest swing can usually be found quickly with agreement from participants. With many criteria, it may be necessary to use a paired-comparison process: compare criteria two at a time for their preference swings, always retaining the one with the bigger swing to be compared to a new criterion. 


The criterion showing the largest swing in preference is assigned a weight of 100; it becomes the standard to which all the others are compared 


Any other criterion is chosen and all participants are asked to write down, without discussion, a weight that reflects their judgement of its swing in preference compared to the standard. If the criterion is judged to represent half the swing in value as the standard, for example, then it should be assigned a weight of 50.


The participants reveal their judged weights to the group (by a show of hands, for example, against ranges of weights: 100, 90s, 80s, 70s, etc.) and the results are recorded on a flip chart as a frequency distribution. 


Participants who gave extreme weights, high and low, are asked to explain their reasons, and a general group discussion follows. 


Having heard the discussion, a subset of participants makes the final determination of the weight for the criterion.


Adapted from DETR MCA manual
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