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1 Introduction

REDD+ has the potential to increase greatly the funding available for management of forests in developing (mostly tropical) countries. This in turn could lead to major benefits in maintenance or enhancement of ecosystem services
 and direct improvements in human welfare, alongside the reduction of emissions of greenhouse gases that is the primary aim of REDD+. 

Ensuring that REDD+ activities do achieve such multiple benefits is not straightforward. Indeed, REDD+ could have negative consequences in some circumstances. It is important that those planning activities under REDD+ think through carefully the possible longer term impacts in the context of the complex and changing world in which these activities will take place. One tool that can help in doing so is scenario building.

This document aims to explore the potential role of futures thinking and more formal scenario development in supporting REDD+ decision making around multiple benefits. It is not a guide to scenario development, but does provide links to useful existing resources on this topic. 

1.1 Looking to the future

Planning, under REDD+, or any other umbrella, is by definition to do with the future, as indeed is any decision-making other than the most trivial. The way that people approach the future depends on their attitudes and predispositions and the nature of the issue at hand: its scope and complexity and the patterns of change it exhibits. 

Change in most phenomena can take many different forms. It can take place at different speeds, from very slow to extremely rapid; it can be smooth or sudden, chaotic or regular, more or less predictable or entirely unpredictable; it can be essentially irreversible or more or less easily reversible; it can be easily detected or hard to perceive. The timescale at which any change is viewed is crucial: change may seem chaotic or unpredictable at one scale, but prove to have underlying patterns over a longer time period; conversely, changes which may appear smooth and predictable over relatively short time periods may be nothing of the sort when viewed over the longer term.

Attitudes to change in general, and to planning for change, are hugely various and determined by a range of factors, including individual personalities, beliefs and the circumstances that people find themselves in. People may be optimistic or pessimistic in their general outlook, or in their attitudes to specific events or outcomes. They may be fatalistic and think that individuals can have little influence on future events, to the extent of believing that all such events are predestined, or they may believe that people individual or collectively can exert a great deal of control over the future. They may plan actively only for the short term, and think about the longer term future in only vague and general ways, if at all, or they may habitually develop detailed long-term plans. As with virtually all traits, some may be very deep-seated and resistant to change, others more malleable. 

Such attitudes can be expressed in a series of very general approaches to thinking about the future. People may think or plan only in the short term, and be essentially reactive or opportunistic. They may concentrate on the short-term while more or less consciously articulating longer-term goals, and adapting their behaviour as circumstances change to continue heading towards those goals. They may formulate concrete plans for the medium term (say, 10-15 years into the future), or they may think in longer spans, looking decades or even centuries into the future. 
Any REDD+ activity will involve or affect a wide range of different people who will exhibit these various traits, or a mix of them. As a gross generalisation, the very poor, for example, are normally forced by circumstance to think only in the short-term, sometimes literally in days, although like everyone else will have longer term aspirations for themselves and their families; small-scale farmers may plan on a year-by-year basis; donors often think primarily in terms of three- or sometimes five-year project cycles, while encouraging recipients to think over longer spans; planners and developers may think in terms of ten or fifteen years; foresters and silviculturalists may plan decades ahead; conservationists may have essentially unlimited time-frames. 

1.2 Looking beyond the short-term

Systematic thinking beyond the immediate future, whether individual or collective, can be characterised in many different ways. One measure is the extent to which such thinking extrapolates more or less directly from existing conditions, as opposed to making more imaginative leaps into the future. The former approach is based on the assumption that the most important changes are generally predictable and gradual, while the latter may take into account sudden and unexpected changes or involve a gradual shift to a more extreme outcome. By and large, methods that emphasise extrapolation dominate in thinking about the nearer future – perhaps as far as 10-15 years ahead, while more speculative approaches deal with longer time horizons. Whilst such horizons are open-ended, most consideration is given to the remainder of the 21st century, that is, up to the year 2100. This distinction is not clear-cut, however. In particular, thinking about the nearer future may try to take into account sudden or unpredictable change, in part as a result of our growing appreciation that many systems are non-linear, with the potential for small changes to trigger much larger changes, and that this may sometimes take place sooner rather than later.

2 Trends, models and scenarios

Determining trends through extrapolation is undoubtedly the most common way of projecting into the future. Extrapolations may be based on relatively simple mathematical models, such as strictly linear or proportionate (exponential) changes (increasing or decreasing by a fixed amount or a fixed percentage in each time period) or more complicated ones, often involving interactions between variables, sometimes with allowance for the occurrence of random events. Where more than one variable is involved, it is common to create computer models in which the effects of varying different parameters (initial conditions, patterns and rates of change of different variables and the relationships between variables) are examined by running simulations, often a very large number of times to allow for the effects of random factors to be evaluated. These may generate a series of likely outcomes, often with probabilities attached. 

Modelling exercises such as these are generally based very largely or entirely on extrapolations from existing measurements and observations. The outcomes they generate are highly dependent on the initial conditions and the assumptions made, which invariably entail major simplifications of the real world. They are not representations of even likely futures, nor are they usually taken by their developers to be so, but rather are usually designed to make theoretical arguments. In this context, they can provide valuable insights, although their essentially abstract nature can leave them somewhat distant from the real world. In part at least in response to this, people are increasingly attempting to create broader, more inclusive or complete pictures of possible futures, usually typified as scenarios.

2.1 What are scenarios?

As a general statement, scenarios are organised efforts to imagine possible future conditions. A scenario generally consists of plausible, internally consistent descriptions of a potential future, the journey to that future and its end point. These descriptions may be more or less quantified, more or less detailed and at a range of scales, from the local to the global. 

There are many different ways of classifying scenarios, depending on their function, their form and how they are derived. Often, three very general kinds are recognised: 
· scenarios that set out probable futures, identifying what is thought likely to happen given current conditions and trends; 
· scenarios that set out a range of possible futures, often including highly speculative ones;
· scenarios that set out preferred or desirable futures, according to those involved in developing the scenario. 
Some scenario exercises sample across these types by developing and comparing the following kinds of scenario: surprise-free or continuation; pessimistic; disastrous; optimistic; and transformation (or “miracle”) (Cornish 2004). 

3 Approaches to scenario development

3.1 Who makes scenarios and how?

Scenarios may be created by single individuals, but are more commonly produced by groups of people working together. These people may be experts in one particular field or may be drawn from many different walks of life, to encourage wide representation of viewpoints. Clearly, when more than one person is involved, the way that the work is organised and the process that is followed is crucial to the success of the undertaking. There are of course many different approaches to this, from the largely unstructured to the highly formalised. Often one or more workshops is involved, requiring the normal apparatus for a successful workshop (chiefly good preparation and excellent facilitation). Successful scenario exercises are also almost always iterative – they require steps to be repeated one or more times, incorporating feedback, until a satisfactory outcome is reached. 
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3.2 Combining narratives and numbers

Most scenario exercises involve a combination of narratives (storylines) and numbers (quantified models such as those described above). The extent to which one aspect dominates, and the ways that the two are combined, both vary greatly. Purely narrative scenarios may be appealing to read and thought-provoking, but are, arguably, likely to be not entirely persuasive and have limited influence over decision-making
. Scenarios that are based very largely or entirely on quantitative models are also likely to be unpersuasive as they will invariably depend on simplifying assumptions and because important aspects of human behaviour (and, perhaps, of ecosystem behaviour) do not appear amenable to quantitative modelling, or at least are beyond our current capacity to model.

Combining the two approaches should enable one to reinforce the other, creating a scenario that is both resonant and scientifically defensible (although if care is not taken, the worst of both worlds can result, leading to implausible narratives at least notionally supported by models based on spurious assumptions). 

When both narrative and quantitative elements are combined, consideration needs to be given not only to how they will inform each other in the final scenario, but also to the implications for the process of scenario development. Often, many of those developing the overall scenario narratives may not be technically adept at using quantitative models, while those who are good at this may be unused to thinking in highly speculative, non-quantitative ways. This issue is explicitly addressed in the Story-and-Simulation approach (Alcamo 2001), which iteratively develops scenario storylines and scenario models, drawing on different groups of people (see Box 2).
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3.3 How many scenarios?

It is not possible to say how many scenarios should be produced in any given exercise. However, some very general guidance follows. It is widely held that producing just one scenario is normally of little value, as it is difficult for people to assess a scenario in isolation. Similarly, producing too many scenarios is usually seen as counterproductive: they become confusing to deal with, and the differences between some of them too slight or nuanced to be helpful to people in developing clear ideas of their own about the future, one of the main aims of a scenario exercise. Usually, scenario exercises result in the creation of two to five contrasting scenarios. There is a view that an even number of scenarios is to be preferred, as in cases where an odd number of scenarios is considered, there is a tendency to focus attention on the ‘middle’ one or to assume that it is the most likely
. 

One common way of developing scenarios is to develop a 2 x 2 matrix in which two versions each of two important parameters are set against each other
 - for example, in a scenario dealing with future food supply and its implications, two production scenarios (very simply, food scarcity contrasted with oversupply), could be paired with two policy response scenarios (increasing isolation and self-interest compared with increasing cooperation and internationalism) to develop four different scenarios. 
Although four scenarios may be considered the most useful number in a scenario development exercise, sometimes these are then reduced to two for dissemination to a wider audience (e.g. see Shell’s global scenarios). 

4 The uses of scenarios

Despite the impression they might sometimes give, scenarios are not intended to tell decision-makers what ‘will’ definitely happen in response to their actions. Their function rather is to try to influence the way that people think and behave in the present. They can do this in a number of different ways: 

· Scenarios should expand people’s understanding of what may happen in the future both by challenging their certainties and helping them to understand better the connections between things. In the former context, a scenario exercise might well convince optimists that things may not turn out as well (in their eyes) as they assume they will, and pessimists that more positive futures are possible. In the latter, it can show that factors which people might not normally deal with or consider relevant may have considerable influence on outcomes that they are concerned with (for example, the economic state of the EU on a REDD+ project in Indonesia). 

· An effective scenario exercise should help people to articulate their own vision of the future: presented with a series of scenarios, or involved in the development of such a series, most people will feel more or less drawn to some and not others. Sometimes these preferences may surprise them. 

· Scenarios should also help people to think through the long-term outcomes that might result from particular decisions made and paths of action embarked on now. Conversely (through ‘back-casting’) they can help to decide what actions need to be undertaken now to reach some desired future state.

· Scenarios may also help people to understand that trade-offs may be necessary (no one scenario depicts a perfect future) and encourage people to think harder about what they most value. In the context of REDD+, one crucial area where scenarios may help people to face up to uncomfortable decisions is that of energy production and consumption, with development of bioenergy resources potentially coming into direct competition with REDD+ objectives.

· The process of scenario development, if well managed and engaging a wide range of participants, should at the very least help each participant understand better the values and world views of the others. In developing a limited number of scenarios from a very wide range of world views, extensive debate and negotiation will almost invariably be necessary. Because scenarios are unreal realms, they can create a safe space in which such negotiations can be carried out. This can encourage people to operate in a more cooperative and flexible fashion in the real world, and build relationships between decision-makers from different sectors. 

In all these contexts, scenarios can be seen as serving one of two important functions: testing strategies and decisions against a series of possible futures to enable people to grasp the likely risks entailed in particular courses of action; and encouraging creativity and new ideas in solving particular problems (Lang 2001).
5 Some caveats on the use of scenarios
5.1 Scenarios as forecasts

They will always be ‘wrong’. The more detailed and worked-through they are, the more wrong they will be, or the more inaccuracies they will contain. We will not know which parts were right and which wrong until the future arrives, at which point it will be too late to inform our decision making.

Futurologists aver that this does not matter, and indeed that worrying about this is to misunderstand the nature of scenarios, emphasising that they are not predictions or forecasts. However, for most people it is extremely hard not to treat them at least in part as if they were. To resonate with most people, scenarios need to have some plausible connection to the present, which means that the people developing them must have some sense that they could, or are likely to, emerge from current conditions.

5.2 Whose scenarios?

Similarly, the more complete and cohesive a scenario is, the more difficulty there may be selling it to outsiders as a plausible future. Some parts of a complex scenario are likely to be core elements, fundamental to that scenario; others are more likely to be elaborating details to give a sense of verisimilitude. The distinction between these is likely to be clear to those who participated in the development of the scenario, but will probably be less so to those who did not. A sceptical or questioning person presented with a detailed picture of a possible future that they did not help to develop and some parts of which they find highly implausible is very likely to dismiss the whole effort, even if the parts they take issue with are not in fact ‘core’ elements of the scenario. 

Of course, those who have developed such scenarios are likely to have a strong sense of ownership of them which may make them good advocates of the coherence or plausibility of the scenario. However, this sense of ownership may also serve to heighten divides between those who have been involved in the scenario creation and those who have not. If the aim of the scenario is only to influence those who have participated in a scenario exercise, this need not be a major problem, although it is highly unlikely that any such group will be able to act in isolation on the results. They will thus need at the very least a convincing way of justifying any particular course of action.

5.3 Whose future?

Even scenario exercises that aim to set out possible futures, rather than identifying preferred futures, almost always end up explicitly or implicitly attaching values to different scenarios. The classification set out above identifying continuation, optimistic, pessimistic, disastrous and transformation or miracle scenarios is a case in point. These imply a shared set of values as to what is a good (optimistic, miracle) outcome and what is a bad (pessimistic, disastrous) outcome. In reality, one person’s good future may be another person’s bad future. In the context of REDD+, for example, it is almost axiomatic amongst conservationists that a future that maintains the largest number of wild species (maximises biodiversity) is a ‘good’ future. For some other groups of stakeholders, this outcome may be viewed as largely irrelevant. 

Effective scenario exercises should be able to tease out these differing standpoints as the scenarios are developed. Indeed, as noted above, it is one of the functions of such exercises. However, it may be difficult to carry this plurality out into the wider world once they have been developed, that is in communicating the scenarios to others and in acting on them in decision-making and planning. By this stage, a sense of what is a ‘good’ future and what is a ‘bad’ future may be well embedded and is likely to reflect the standpoint of the most dominant or influential groups who participated in the scenario-building – often those who initiated the process. Without great care, scenario exercises may simply reinforce existing dominant positions, rather than challenge them.

5.4 Do they inspire a sense of false confidence?

One of the major functions of scenarios is to encourage people to think more widely than they usually do, that is to consider possibilities that they might not normally. However, it is also a common criticism of many scenario exercises that they do not adequately take into account unlikely or outlying events that might have major consequences.

 At one level this is understandable – a scenario exercise that attempts to take into account a whole range of highly improbable events would quickly become unmanageable and would also be likely to lack credibility. This can to some extent be avoided by considering more generalised catastrophic or turbulent events (for example a sudden increase in mortality without specifying the cause, a sudden economic collapse, a major technological innovation), but such generalised phenomena may not lend themselves to the development of plausible scenarios and may be difficult to model quantitatively. The tendency therefore may be to ‘normalise’ scenario exercises, thereby avoiding the difficult thinking that comes with looking at more extreme and often uncomfortable possibilities. Specifically within the context of REDD+, most scenario exercises are likely to apply the climate change scenarios of IPCC. However, there is a credible body of scientific thinking that holds that even the high scenarios, for temperature rise and sea-level change, may be considerable under-estimates. There could be considerable value in a scenario exercise looking at this more extreme climate change scenario (and indeed at one in which even IPCC low scenarios proved over-estimates). However, such scenarios might run the risk of being labelled ‘alarmist’ in the first case and pandering to climate-change deniers in the second. Where this happens, scenario exercises may again become exercises in reinforcing a dominant narrative rather than challenging it
. More broadly, the use of scenarios in general may lead to the illusion that the future is more controllable, and will unfold in a more orderly (and in some ways predictable) fashion than is in fact the case.

5.5 Is it worth the effort?

Not all organisations and groups of people are predisposed to, or have experience with scenario thinking and planning. Sometimes, organisational culture will actively reject the use of intuition or long-term speculation in decision-making. To be effective in such circumstances, scenario exercises need to bring about change in attitudes and behaviour within entire organisations. This is challenging. It is easier to focus on the creation of a product – a book of scenarios – but without concomitant organisational and individual changes, such a report is likely to end up, as with so many other planning exercises, gathering dust on a shelf (van der Heijden 1996, Wilkinson & Eidinow 2008). Sometimes the effort required to carry out a scenario exercise thoroughly and effectively may be better expended on other approaches.

6 Can scenario approaches be useful in ensuring multiple benefits from REDD+?
6.1 The complexity of REDD+: multiple benefits, multiple risks and multiple potential beneficiaries

Retention, better management or restoration of forests under REDD+ has the potential to deliver a range of ecosystem-based and social benefits. Ecosystem-based benefits may include: conservation of forest biodiversity, that is of populations of organisms that either are dependent on or occur in forests, including the tree species that make up forests; and ecosystem services (Figure 1): regulation of water flows in individual catchments and, if at a large-enough scale, more widely through an impact on regional rainfall regimes; maintenance of soils; provision of timber under sustainable management regimes; provision of forest foods and a range of other non-timber forest products, such as rattan and bamboo. More direct social benefits may include: poverty alleviation through the creation of jobs and improvement in livelihoods or through direct carbon payments; clarification of land tenure; enhanced participation in decision-making under stronger governance.
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Figure 1: When REDD+ makes a difference to the existence or quality of ecosystem services, these can be seen as some of the multiple benefits of REDD+
However, REDD+ may also bring environmental and social risks. It may bring about the displacement of land-use change from forest ecosystems to non-forest ecosystems, which may themselves be valuable for the maintenance of biodiversity or provision of other ecosystem services. An increase in forest carbon stocks through afforestation of non-forested land might similarly have deleterious impacts on biodiversity and ecosystem services from these lands. Within existing forest ecosystems, enhancement of forest carbon stocks from enrichment planting of non-native or non-local species might have negative impacts on native forest biodiversity. It may be difficult to ensure that extractive uses of forests under REDD+ avoid negative impacts on maintenance of biodiversity and provision of ecosystem services. 

Among social risks are: the possible impacts on livelihoods of those engaged in practices that may pose risks to forest carbon stocks, such as charcoal production, fuel wood extraction, shifting cultivation; displacement of people from any areas designated as strict no-use or conservation areas in order to maintain carbon stocks; displacement or disruption of people in non-forested areas through increase in pressure on land for production that might otherwise have taken place in forested areas; similarly, displacement of people in afforestation programmes; the possibility that formalisation of land tenure might disadvantage the very poor, through favouring those with the resources and influence to assert formal claims; the possibility that an influx of funds might lead to a decline in standards of governance, through providing incentives for corrupt practices, and might also increase social tensions through exacerbating inequality; the possibility that an influx of funds through direct carbon credit payments or otherwise might actually increase activity that has deleterious impacts on biodiversity and the provision of ecosystem services.

Any REDD+ regime will affect different groups of people in different ways. Actions taken may result in outcomes that some see as beneficial and others as deleterious, or merely neutral. For example, the complete protection of an area of natural forest containing important populations of threatened species may be seen by the conservation community as an action resulting in a positive outcome (the maintenance of some components of forest biodiversity) but may be regarded as of neutral significance by some local people and as negative by those whose livelihoods may have been adversely affected as a result. Similarly an afforestation project on páramo grassland may be perceived positively by those involved in it, such as those supplying the plants, those employed in planting and maintenance, some land-owners, but negatively by others, such as pastoralists who used the land for grazing and conservationists who value the existing biota.

In summary, activities under REDD+ will have a wide range of different impacts, and affect a wide range of people, each with differing aspirations and priorities, in different ways. The Cancun safeguards
 for REDD+ call for full stakeholder involvement in decision-making, so that these different viewpoints are taken into account. There is, however, relatively little guidance as how best to do this.

6.2 Complexity and change in the world in which REDD+ operates

REDD+ will operate in an already complex and constantly changing world, in which existing and future conditions will both apply constraints to action, and create opportunities. Areas of direct relevance to the planning of REDD+ activities include: existing legislative and policy frameworks; political and administrative structure; land tenure and population settlement patterns; conditions of governance and capacity; existing uses of and pressures on land, both forested and non-forested; infrastructure development; and prevailing ecological conditions. These are manifestations of wider issues, all of which have direct or indirect bearing on REDD+, namely: demographics; economics; individual and collective attitudes and behaviour; politics; science and technology; resources availability and use; climate; and ecology. 

The extent to which REDD+ can deliver hoped-for benefits will depend crucially how well it can cope with the complex and dynamic wider systems created by the interaction of all these factors. Of course, REDD+ is intended to influence one of the most important of these – global climate change – so that, if effective, it will affect the conditions in which it operates, adding a further layer of complexity. 

6.3 The role of scenarios of various kinds in REDD+ planning
Given the above, there is unquestionably a role in REDD+ planning for different kinds of approaches to looking to the future. One kind of scenario thinking is already fundamental to REDD+ (Olander et al. 2008). This is the use of ‘reference emissions scenarios’, which are projections of expected trends in forest carbon loss without any REDD+ actions. Actual performance in reducing emissions in any given year would then be compared to the reference level to assess the success of REDD+. The reference scenario may result from simple extrapolations of past trends, or involve assumptions about future drivers and the response of deforestation rates. This is essentially a REDD+-specific ‘surprise-free’ or ‘business as usual’ scenario. 

Where a quantitative modelling exercise looking at a broader range of ecosystem-based multiple benefits is planned, the indicators of most interest should first be identified. There may need to be a compromise between the use of these ideal indicators, and the indicators that are readily amenable to modelling. Modelling of ecosystem services and biodiversity is in many ways in its early stages, and the availability of off-the-shelf models is limited. Initiatives of interest include the Natural Capital Project (http://www.naturalcapitalproject.org/InVEST.html), the GLOBIO biodiversity modelling consortium (http://www.globio.info), and species-specific modelling tools such as Maxent 
and GARP.
Modelling exercises looking specifically at REDD/REDD+ benefits have been undertaken (see Boxes 3 and 4), but detailed scenario development exercises have not been widely used in REDD+ implementation to date, despite the scope for doing so. 
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Questions that could be asked using scenario techniques, regarding the possible ecosystem-based multiple benefits of REDD+, range from the very general to the highly specific. The most relevant questions will be informed by the national (or sub-national) context, but examples include:
Reference conditions (what does ‘business as usual’ look like?)
· How might a range of ecosystem services change in the absence of any REDD+ activities? 

· How might some aspects of biodiversity change in the absence of any REDD+ activities?
Risks, benefits and trade-offs
· If REDD+ is successful in reducing deforestation, which non-forest areas could become vulnerable to land-use change? What approaches to reducing deforestation might minimise this displacement of land-use change?

· How could a focus on the social benefits of REDD+ affect ecosystem services and biodiversity?

· How could a focus on avoided deforestation in REDD+ compare with a focus on forest restoration in its impact on biodiversity?

· How could a focus in REDD+ on areas of importance for biodiversity affect delivery of other ecosystem services?
Safeguards and standards
· What effect could different ways of operationalizing the Cancun safeguards (UNFCCC 2010) have on the delivery of ecosystem services, and on the economic viability of REDD+?

· What effect could different ways of implementating the UN-REDD Social and Environmental Principles have
 on the delivery of ecosystem services, and on the economic viability of REDD+?
Economic context
· What impact could a change in the funding regime for REDD+ have on biodiversity, under different approaches to applying REDD+ (such as avoided deforestation, forest restoration and afforestation)?

· What impact could a change in hydrocarbon demand, availability and price have on biodiversity under different approaches to applying REDD+? Effects could include impacts on the value of carbon credits, on the demand for land for bioenergy, on the feasibility of avoiding mineral extraction in forest areas...
· What impact could a change in food demand, availability and price have on biodiversity under different approaches to applying REDD+?
In formulating scenarios to address this type of question, areas that could be valuable to explore with some contrasting or different possibilities for future developments include: 

1. International climate regulation regime: adoption of a binding regime along the lines of the Kyoto protocol; adoption of a non-binding regime; adoption of an entirely new regime, for example one based on a per-capita emissions quota; abandonment of any multilateral international regime.

2. Funding regimes for REDD+: full and sustained funding; no funding; sudden change or erratic funding. Financing via carbon markets or funds.

3. Differing priorities under REDD+: planning focussed on carbon alone; on maximisation or maintenance of biodiversity; on maintenance of other ecosystem services, such as water provision; on maximising direct social benefits, such as poverty alleviation; on a balance between one or more of these objectives.

4. Population: steady change in line with current trends; rapid shift in distribution, such as from rural to urban; sudden decrease. These changes could be considered at a range of scales, including local (areas directly or indirectly affected by any proposed REDD+ activities), national and global.

5. Behaviour and attitudes: a shift towards communitarian values; growing individualism; embrace of environmental ideas and ideals; rejection of environmentalism and increased faith in technology to solve problems; growing nationalism; growing internationalism. 

6. Economics: rapid increase in GDP; slow change in GDP; rapid decline in GDP – nationally, regionally and globally. 

7. Politics: an improvement in standards of governance and transparency; a deterioration in governance and transparency; increasing centralisation; decentralisation; increasing authoritarianism; increasing stakeholder engagement in decision-making; frequent change in governments or regimes; infrequent change; war or other conflict.
8. Regulations: deregulation; increasing regulation; encouragement of inward investment; discouragement of inward investment.

9. Science and technology: development and uptake of technologies allowing: increased food yields; exploitation of unconventional hydrocarbon sources; use of wider range of biomass for fuel; control of climate without regulating greenhouse gas emissions.

10. Energy availability and use: increasing energy demand; static demand; declining demand; investment in nuclear power; avoidance of nuclear power; peak oil reached for conventional supplies; peak oil not reached for conventional supplies; unconventional hydrocarbon supplies exploited; unconventional hydrocarbon supplies unexploited; growth in biofuel production; no growth in biofuel production. 

11. Agriculture and food production: focus on commodity production for export; focus on local consumption; increase in meat production; decrease in meat production; diversification; homogenisation; intensification and increased input; trend to low-impact techniques; increasing yields; static or declining yields; sudden declines in yields. 

12. Climate: maximum, minimum, moderate temperature change trajectories under IPCC scenarios; extreme temperature change; increasing rainfall; decreasing rainfall; increasing unpredictability of rainfall; decreasing unpredictability; increasing (or decreasing) size and/or frequency of extreme weather events. 

13. Ecology: good resilience of ecosystems and biodiversity to perturbation; poor recovery of ecosystems and biodiversity from perturbation; rapid change (‘collapse’) of ecosystems at thresholds. 

The categories enumerated above are, intentionally, very disparate. Furthermore, they are not independent of each other: changes in each may be expected to have impacts on some or all of the others. Indeed, one of the main functions of a scenario exercise is to allow people to think creatively and expansively about the links between seemingly unconnected subjects. Clearly, however, without some kind of framework, discussions are very likely to become frustratingly chaotic so that at some point in any scenario exercise, some structure will need to be decided upon, though not necessarily at the beginning. The very act of determining a structure – choosing, for example, the two most important variables to create a scenario matrix from – may do much of the intended work of the scenario exercise in itself. 

The different possible scenarios suggested within each category above are, clearly, far from exhaustive. While some are relatively straightforward in their relation to each other (e.g. different temperature change scenarios) others are much less so – in agriculture and food production, for example, where many different important variables interact with each other. In such cases, it is necessary to think carefully through exactly what scenario is being considered, as it is easy to make assumptions that particular attributes are linked to each other. For example, agricultural intensification may be assumed to be linked to an increasing emphasis on commodity production for export, but this is not necessarily so. Indeed, it is quite possible to hypothesise the opposite, where export focuses on certified, low input, high value products (organic, fair-trade, wildlife friendly and so forth) while production for local consumption is based on high input, intensified techniques. Teasing out such assumptions should, again, be one of the most important roles of a scenario exercise.
Applying some of the categories to the classification of scenario types outlined on page 3 (surprise-free or continuation; optimistic; pessimistic; disastrous; and transformation or miracle), a surprise-free scenario would correspond to the reference scenario discussed above. An optimistic scenario might assume that REDD+ was just one contribution to a suite of successful climate mitigation actions and that ecosystems are resilient to those changes that cannot be avoided, and that agricultural yields per hectare will continue to increase, thereby reducing one important driver of land use change. A pessimistic scenario would take the opposite view. A disastrous scenario might assume that serious new threats to the forest emerged, or that the funding mechanism for REDD+ collapsed. A transformation scenario might assume the rapid development and uptake of technologies that stabilise or reduce atmospheric greenhouse gas concentrations.
7 Further guidance and reading

The website www.scenariosforsustainability.org provides a very useful general guide to the use of scenarios in sustainable development, with summaries of some of the main approaches to developing scenarios, tools to support a scenario development exercise and links to online sources of relevant data and descriptions of various modelling techniques.

The website www.jiscinfonet.ac.uk/tools/scenario-planning sets out general techniques for a relatively focussed form of scenario planning, based on trend analysis and limiting the prediction period to around ten years. The website is aimed primarily at those working in higher education, but the techniques are widely applicable in environmental planning. 
The Millennium Ecosystem Assessment report Ecosystems and Human Well-being: Scenarios (2005), (http://www.maweb.org/en/Scenarios.aspx) offers detailed information on the process of creating linked qualitative and quantitative scenarios, at global and subglobal scales. The resulting four scenarios describe the likely impacts of ecosystem change resulting from different global trajectories. 

The website www.gbn.com describes the scenario planning and other approaches used by Global Business Network, a consultancy that specialises in helping corporations and other organisations adapt to change. It provides a useful summary of the history of and current practices in scenario development.

The Global Scenario Group website (www.gsg.org) provides detailed information and background on the global scenarios they have been working on for the past 16 years, including the data sets used in modelling and extrapolation. A more academic discussion of some of this work is provided in P.D. Raskin et al. (2010) The Century Ahead: Searching for Sustainability. Sustainability 2, 2449-2466; http://dx.doi.org/10.3390/su2082449.
The website www.shell.com/scenarios provides a summary of the scenario work undertaken since the early 1970s by Shell, the global energy and petrochemicals conglomerate. The Shell approach to scenario development is widely used in various more or less modified forms. Its basic principles are set out in the 2008 publication Scenarios: an explorers guide available in PDF form on the website, which also contains summaries for the public of various scenarios explored by Shell from 1992 onwards.

The Journal of Future Studies Vol 13 No. 3 (2009) includes a symposium based on the theme of ‘questioning scenarios’ with several stimulating essays from academics and scenario practitioners presents different viewpoints on whether scenario exercises are worthwhile or not. It (along with other issues of the Journal) is available at www.jfs.tku.edu.tw/sarticles.html.

The report Scenario-Based Planning for a Changing Climate in the Bras d’Or Ecosystem edited by L. Bizikova and B.G. Hatcher describes the process of participatory scenario development used at a workshop held at Cape Breton University, Canada in January 2010, as well as the outcomes of the scenario development. It gives a realistic sense of how such scenario development can work in practice in the field of climate change, although not specifically related to REDD+. It is available at www.iisd.org. 

Also available at www.iisd.org is Mapping the Future of the Internet onto Global Scenarios: A preliminary view (2008) by H. Creech et al., an attempt to start filling what was perceived at the time to be a gap in much global scenario work: the omission, or cursory treatment, of the role of changes in information technology in general and the internet in particular in influencing scenarios. This illustrates one of the major problems with scenario development: knowing when to stop – that is, deciding how to limit the factors to be addressed and risking leaving out one or more of the most important. (It is instructive in this regard to note that the 1992 global scenarios developed by Shell – a major oil company – for the period 1992-2020 do not even mention the word ‘climate’.) 
The following papers and books published over the past decade provide reviews and in some cases advocacy for the use of scenario techniques in environmental planning at scales below the global: 

Duinker, P.N., Greig L.A. 2007. Scenario analysis in environmental impact assessment: Improving explorations of the future. Environmental Impact Assessment Review 27: 206–219.

Henrichs, T. et al. (eds) Ecosystems and human well-being: a manual for assessment practitioners. Island Press, Washington DC. http://www.unep-wcmc.org/ecosystems-and-human-wellbeing_553.html 
Mulvihill, P.R., Kramkowski, V. 2010. Extending the Influence of Scenario Development in Sustainability Planning and Strategy. Sustainability 2: 2449-2466; http://dx.doi.org/10.3390/su2082449 
Peterson, G.D. et al. 2003. Scenario Planning: a Tool for Conservation in an Uncertain World. Conservation Biology 17 (2): 358-366.

Wilkinson A., Eidinow, E. 2008 Evolving practices in environmental scenarios: a new scenario typology. Environmental Research Letters. 3: 045017 (11pp). http://stacks.iop.org/ERL/3/045017
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REDD+ has the potential to increase greatly the funding available for management of forests in developing (mostly tropical) countries. This in turn could lead to major benefits in maintenance or enhancement of ecosystem services and direct improvements in human welfare. Ensuring that REDD+ mechanisms are used to achieve such multiple benefits is not straightforward – under some circumstances, such mechanisms could have negative consequences for ecosystem services and human welfare. It is therefore important that those planning activities under REDD+ think through carefully the possible longer term impacts of these activities in the context of the complex and changing world in which they will take place. Two tools for doing this are modelling and scenario-building.


Models are abstracted, simplified versions of the world, usually based on extrapolations from existing measurements and observations. Scenarios are organised efforts to imagine possible future conditions. A scenario generally consists of plausible, internally consistent descriptions of a potential future, the journey to that future and its end point. These descriptions may be more or less quantified, more or less detailed and at a range of scales, from the local to the global. Scenarios are very often presented in a narrative or storyline form, but many also incorporate mathematical or computer-based models.


Scenarios are not intended to predict the future, but rather to encourage creativity and new ideas in solving particular problems and to help people to grasp the likely risks entailed in particular courses of action, by testing strategies and decisions against a series of possible futures. In this sense the process of developing scenarios can be as important as the resulting scenarios themselves.


Modelling has already been applied in the context of REDD+, both at global and regional levels to show, for example, how trade-offs between maintaining biodiversity and minimising carbon emissions could theoretically best be achieved. Scenarios, in contrast, have not been used to any extent to date in this context, although they have been applied in wider discussions on sustainability and human development in the 21st century, for example in UNEP’s Global Environment Outlook and the Millennium Ecosystem Assessment.


There is certainly scope for applying scenario techniques in REDD+ planning. Experience has shown that to be successful, scenario-building exercises require a considerable investment of time and resources, and a clear vision of what is expected of them. This document explores the potential role of futures thinking and more formal scenario development as applied to the multiple benefits of REDD+.


... 





Box 1: Some Global Scenarios


The Global Scenario Group (� HYPERLINK "http://www.gsg.org" �www.gsg.org�), established in 1995 by the Tellus Institute and the Stockholm Environment Institute, has developed six 21st century global scenarios in three categories that have been widely used as the basis for much scenario thinking, particularly with regard to environmental sustainability. These are: Conventional Worlds, with two scenarios - ‘market forces’ and ‘policy reform’; Barbarization, comprising ‘breakdown’ and ‘fortress world’; and Great Transition, comprising ‘eco-communalism’ and ‘new sustainability paradigm’.


UNEP’s Global Environment Outlook (� HYPERLINK "http://www.unep.org/geo" �www.unep.org/geo�) uses a modified version of these, recognising four scenarios: Markets First; Policy First; Security First; and Sustainability First. Shell, which pioneered much scenario development in the business world in the 1970s, focuses unsurprisingly on energy.  Its most recent global scenarios to 2050 (� HYPERLINK "http://www.shell.com/scenarios" �www.shell.com/scenarios�), looked at two, dubbed Scramble and Blueprint. 


The Millennium Ecosystem Assessment developed four scenarios: Global Orchestration, Order from Strength, Adapting Mosaic and Technogarden (� HYPERLINK "http://www.maweb.org/en/Scenarios.aspx" �www.maweb.org/en/Scenarios.aspx�). The scenarios are written from the point of view of someone looking back from 2050 at what has happened in the world since 2000, and have a very strong environmental theme. Their key question is: “What are the consequences of plausible changes in development paths for ecosystems and their services over the next 50 years and what will be the consequences of those changes for human well-being?”





Box 2: Applying the Story-and-Simulation Approach


Three groups are established: a scenario team, which coordinates the work; a scenario panel, designed to provide creative input and a wide range of different perspectives; and modelling team with technical expertise. 


The scenario team proposes goals and an outline of the scenarios. 


The scenario panel revises the goals and outline, and constructs a “zero-order” draft of the storylines. 


Based on the draft storyline, the scenario team quantifies the driving forces of the scenarios. 


Based on the assigned driving forces, the modelling teams quantify the indicators of the scenarios. 


At the next meeting of the scenario panel, the modelling team reports on the quantification of the scenarios and the panel revises the storylines. 


Steps 4, 5 and 6 are repeated until an acceptable draft of storylines and quantification is achieved. 


The draft scenarios are distributed for general review. 


The scenario team and panel revise the scenarios based on results of the general review.


The final scenarios are published and distributed.





Adapted from �HYPERLINK "http://www.scenariosforsustainability.org"�www.scenariosforsustainability.org�























Box 3 Global modelling of vertebrate diversity outcomes under REDD


Venter et al. (2009) used a modelling approach to consider how REDD funds might be allocated across the globe so that the funds would also benefit forest biodiversity, focussing on endemic vertebrates. They modelled business-as-usual deforestation for the decade from 2006 to 2015 for 68 developing countries that had suffered net forest loss between 1990 and 2005. They then used a model based on a decision-theory framework to determine how REDD funds could be allocated to minimise deforestation in the most cost-efficient way. The model incorporated data on forest extent and carbon content, current protected areas, business-as-usual deforestation rates, deforestation ceilings, and agricultural opportunity costs as an indicator of REDD+ costs. Two funding scenarios were explored, leading to 20 and 40% reductions in business-as-usual deforestation rates. They then quantified the return on this investment for biodiversity by using the species-area relationship with data on the number of nationally-endemic, forest-dwelling mammal, bird, and amphibian species in each country.


They found a non-linear trade-off between allocating funds at country level to minimise carbon emissions and maximise the benefit to biodiversity. That is, distributing funds in the most cost-efficient way to minimise deforestation had relatively little positive impact on biodiversity (virtually all funding would go to South American countries with low opportunity costs for conversion to agriculture and relatively few endemic forest species) while funding to maximise biodiversity would be an inefficient way of reducing emissions (funding would go largely to countries with high opportunity costs for agricultural conversion). However, allocating a small proportion of global funding to countries with both high species richness and endemism and relatively little remaining forest (such as Indonesia, Madagascar and the Philippines), while allocating the remainder to countries with low opportunity costs, would accrue considerable biodiversity benefits with only a small reduction in carbon benefits.





Box 4: Two regional examples of modelling using scenarios in REDD


Approaches: The first study explores the potential ecological costs and co-benefits of REDD in the Xingu River basin, in the Amazon region. The possible future extent and distribution of forest cover, the ecological services that might be derived from this cover and potential economic costs and benefits under a number of different forest change scenarios are examined. This example uses business-as-usual scenarios, based on extrapolation of observed recent deforestation rates, and alternative scenarios in which REDD financing allows implementation of existing or planned land-use policies. These scenarios were applied to a statistical model of land-use change for the region, derived by combining a GIS analysis with land conversion rates and probabilities derived from a baseline of 1995-2005. An analysis of the costs (chiefly foregone benefits of conversion to agriculture) and benefits of emissions-reductions programmes was based on current economic values.


The second study looks at palm-oil cultivation and its impacts on forest cover, biodiversity and food-production in Indonesia (Koh & Ghazoul 2010a, b). The impacts of a doubling of the area under oil-palm under a series of scenarios are examined. The scenarios include: a business-as-usual scenario whereby oil-palm plantations were established in new areas sequentially according to their productivity for oil palm; a food production scenario whereby oil-palm expansion proceeded from the least productive to most productive areas for rice (i.e. protecting food production); a forest preservation scenario whereby expansion proceeded in sequence from degraded lands, through agricultural lands and secondary forests, to primary forests; a carbon conservation scenario whereby expansion proceeded in areas from lowest to highest carbon stock (essentially equivalent to applying REDD); and a hybrid approach whereby expansion proceeded by simultaneously accounting for the priorities of maximizing oil-palm production, while minimizing impacts on food production capacity, forest cover, and carbon stocks. For each scenario, the consequences for the following outcome variables were analysed: the area of primary and secondary forests; forest biodiversity (based on a species-area model); biomass and peat soil carbon stocks; and annual rice production capacity.


Outcomes: The study of the upper Xingu River basin demonstrated that, in theory, significant emissions reductions on private lands on the Amazon agro-industrial frontier could be achieved for a per-ton carbon price that is in the range of current market prices, and also that significant multiple benefits in terms of water catchment functioning and habitat quality and quantity could be derived from an emissions reduction programme. The study of oil-palm in Indonesia demonstrated that environmental and land-use tradeoffs associated with oil-palm expansion could, again in theory, be largely avoided through the implementation of a properly planned and spatially explicit development strategy, encapsulated in the ‘hybrid approach’ scenario outlined above. This study also indicated that foregone economic benefits from oil-palm production entailed in this approach could be offset by income from REDD within the range estimated.








� the benefits people obtain from ecosystems. These include provisioning services such as food, water, timber, and fibre; regulating services that affect climate, floods, disease, wastes, and water quality; cultural services that provide recreational, aesthetic, and spiritual benefits; and supporting services such as soil formation, photosynthesis, and nutrient cycling (Millennium Ecosystem Assessment 2005)


� An entirely narrative scenario is likely to come over to many as essentially an exercise in science-fiction – although the latter has been known to have an influence on policy-making. 


� This approach is used by the Global Business Network (see �HYPERLINK "http://www.gbn.com"�www.gbn.com�)


� Recent turbulent events include the 9/11 attacks in 2001 and the global financial crisis in 2008/2009; neither of these was widely predicted, although neither was completely unexpected, in that a major terrorist attack on the USA was considered quite a likely event, and upheaval in the world financial system was extremely likely at some point. 


� A recent example of this has been in the scenarios used in the so-called stress tests for the European banking system. This exercise did not include a sovereign default within the Eurozone as a scenario, but this is now considered, in the case of Greece, as inevitable in some form or another by many people. The consequences of such a default on the European banking system would be far greater than those of any of the scenarios that were actually examined. 


� Paragraphs 69, 71d, 72, 76 and Appendix I in the UNFCCC Decision 1/CP.16 : The Cancun Agreements: Outcome of the work of the Ad Hoc Working Group on Long-term Cooperative Action under the Convention (Decisions adopted by the UNFCCC on its sixteenth session, held in Cancun, Mexico from 29 November to 10 December 2010).  Referred to in this document as the ‘Cancun safeguards’.
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