
Why explore alternative futures ...................................................46 

The scenarios approach ................................................................. 47

Benefits of a scenarios process .......................................................52

Lead Authors
Monika Zurek 
Reinette Biggs 
Ciara Raudsepp-Hearne

Contributing Authors
Elena Bennett 
Kasper Kok 
Sandra J. Velarde

C H A P T E R 4

PHOTOS BY GETTY IMAGES



C
ollecting information on the current condition 
and trends of ecosystem services and identify-
ing the drivers that affect human well-being 
results in an understanding of current changes 
to ecosystem services, as discussed in chapter 3. 

Decision makers also need to look into the future to assess the 
effectiveness of policy options for addressing ecosystem change. 
For complex systems like ecosystems, gauging future outcomes 
comes with high uncertainty. Much of what is observed in eco-
systems is poorly understood, and trends in ecosystem services 
might change in unexpected ways as people continue to use 
and affect the environment. In addition, different stakeholder 
groups may hold very different views about what constitute 
appropriate strategies for managing ecosystems.

This chapter introduces scenario planning as one tool for 
thinking creatively about possible future outcomes of a deci-
sion and discusses how it can be used in conjunction with an 
Ecosystem Services Approach to strengthen decision making. 
Scenario planning explicitly considers alternative future path-
ways and the relationship between today’s decisions and the 
future. The chapter first explains the importance of exploring 
uncertainties about future trends and assumptions about the 
future. The second section describes the scenarios approach as 
one way of thinking through possible future developments, and 
describes the basic steps of a scenarios exercise. The last section 
describes some of the outcomes of scenario planning. 

WHY EXPLORE ALTERNATIVE FUTURES
Many development policies result in unintended conse-

quences—a fish species imported for food becomes an invasive 
predator, water diverted for irrigation leaves soil overburdened 
with salt. Policy makers must explicitly consider how their 
decisions today may shape the future, and how future trends 
may differ from the past. 

Unintended consequences arise in part because of the nu-
merous and complex linkages between societies and ecosystems. 
Changes in one sector usually have impacts elsewhere, some 
of which may be unexpected. For example, international trade 
agreements and food prices may directly affect the extent of 
land clearing and the choice of crops made by farmers in Brazil 
or Uganda. Such interconnections across geographical scales or 
time scales make it difficult to foresee the implications of deci-
sions that depend on or affect ecosystem services. If only a few 
interactions are taken into account, the intended outcomes of a 
decision may be compromised. 

By considering various interactions 
and future changes in society and eco-
system services, decision makers can identify the policies most 
likely to achieve their goals. In the case of Rio Grande, growing 
international demand for biofuels, coupled with a national bio-
fuel goal, will drive changes in agriculture. These changes affect 
the capacity of the upper watershed to supply the city with 
clean drinking water and food. The national plan also attracts 
international interests seeking to invest in the city’s proposed 
biofuel plant.

Another important feature of the interactions between soci-
eties and ecosystems is that change is often not linear or grad-
ual. Rather, it occurs abruptly or accelerates once a threshold 
is crossed. Crossing a threshold can have enormous impacts on 
ecological and social systems, as many examples have shown. 
These include the collapse of the North Atlantic cod fishery as 
described in chapter 2, and the huge costs to power companies 
after the zebra mussel invaded North American Great Lakes, 
which also resulted in the disappearance of some native clams 
(MA 2005b).

Decision makers trying to avoid such threshold-related 
changes in ecosystem services face two major problems. First, 
it is difficult to recognize such thresholds until they have been 
crossed. Second, inertia in the ecological system or a delay in 
society’s response means that even if the impending threshold is 
identified, it may be too late to avoid crossing it. Looking into 
the future in a systematic, structured way, as discussed in this 
chapter, can help to alert decision makers to possible thresholds 
along certain development pathways as well as to broaden the 
understanding of all the important factors shaping the future.

The choices of decision makers, which can potentially result 
in crossing an ecological threshold or creating other unintend-
ed consequences, are often based on underlying assumptions or 
beliefs about the likely future outcomes of their decisions. Cer-
tain trends are assumed—often erroneously—to continue as 

Exploring Future Trends in 
Ecosystem Services

KEY LEARNINGS
 Looking into the future in a systematic way can 
strengthen decision making by identifying trade-offs 
across ecosystem services.
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they have in the past. At the same time, other stakeholders may 
have different assumptions. Exploring how the future could 
unfold can provide unexpected insights into often implicit as-
sumptions as well as into the limits of understanding.

In southern Africa, for example, plans that aim to promote 
economic growth and development through agriculture based 
on knowledge of past rainfall patterns and agricultural potential 
would run into trouble, given that climate change could result in 
rainfall reductions of more than 50 percent (MA 2005c). Deci-
sions about resource use by individuals as well as by national and 
regional governments need to take into account future climatic 
conditions (Scholes and Biggs 2004). Considering southern 
Africa’s future also reveals that aiming to increase water supply, 
such as through engineered water transfers and withdrawal of 
nonrenewable groundwater supplies, would be unsustainable in 
this region. This realization shifts the focus from the supply-side 
strategies typically used in the past, and might prompt deci-
sion makers to explore strategies for reducing water demand or 
increasing efficiency, such as through water pricing.

Taken together, the unexamined assumptions of decision 
makers, along with linkages across geographical scales, non-lin-
ear changes, and high connectivity between societies and eco-
systems, largely explain why many social and economic policies 
result in unintended consequences. Scenarios are one tool that 
can help decision makers consider how the future may differ 
from the past, and minimize the unintended consequences. 

THE SCENARIOS APPROACH
Methods to help decision makers systematically think 

about the future and draw lessons for today’s decisions include 
predictions, projections, explorations, and scenario analysis (see 
Figure 4.1). All seek to clarify expectations about the drivers 
of change that will shape the future and/or test ideas about the 
expected outcomes of today’s decisions or policies. Of these 
methods, scenario planning (or scenario analysis) has emerged 
as the most appropriate tool for complex systems like ecosys-
tems. Scenario planning has recently become an important 
part of integrated environmental assessments, including those 
conducted by the Intergovernmental Panel on Climate Change 
and the Millennium Ecosystem Assessment.

Decision makers often have some understanding of the 
drivers of ecosystem service change; still they need to incorpo-
rate different world views and sources of knowledge in their 
decision making (Peterson et al. 2003). As Figure 4.1 suggests, 
scenario planning is especially valuable when uncertainty is 
high—that is, when relatively little is known or perceptions 
differ greatly about the causes and effects of a system’s dynam-
ics. This is often the case when integrating social and economic 
planning with ecosystem management. 

The goal of scenario planning is to consider a variety of 
possible futures reflecting important uncertainties, rather than 
to focus on an accurate prediction of a single outcome (Van 
der Heijden 1996). Scenarios are therefore not predictions, 
projections, or forecasts. They are stories about the future, 
told as a set of “plausible alternative futures” about what 
might happen under particular assumptions (MA 2003). In 
contrast to forecasts or predictions, scenarios do not assume 
that existing conditions will continue, or that the future will 
necessarily extrapolate from today’s trends. Instead scenario 
planning encourages creative thinking about possible events 
or changes in society or ecosystems that might have powerful 
impacts on the future. 

Scenarios usually assume that current developments will 
change in the future, sometimes in unexpected ways. For 
instance, a breakdown of the Doha World Trade Organization 
negotiations could change the pace and extent of globalization. 
The longer it takes to reach an agreement, the more likely it 
is that some parties might change their positions and turn to 
bilateral rather than global agreements. This might keep certain 
trade barriers in place, or hinder the flow of information and/or 
technologies across borders. 

Figure 4.1   Tools for Addressing Future  
Uncertainty and Complexity

Scenarios, which can incorporate explorations and projections,  
are especially suitable for addressing the high uncertainty and  
complexity typical of socio-ecological systems. Reprinted from  
Technological Forecasting and Social Change, 74, Zurek, M. and  
H. Thomas, “Linking scenarios across geographical scales in  
international environmental assessments”, 14, 2007, with  
permission from Elsevier.

KEY LEARNINGS
One tool for looking into the future, scenario planning, 
is especially useful when considering the links between 
ecosystem services and development.
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Scenario planning can be adapted to many different decision-
making contexts. It has been used either to explore how societ-
ies and ecosystems would change in various plausible futures 
(exploratory scenarios), or to create various future pathways as a 
test of possible policy options (policy or anticipatory scenarios) 
(see also chapter 5). Scenarios are well-suited to participatory de-
cision-making processes (Wollenberg et al. 2000) and have been 
used by the strategic planning as well as the business community 
for several decades (Schwartz 1996). Today more and more natu-
ral resource managers use this tool to explore new management 
approaches (Bennett et al. 2003) as scenarios can be particularly 
responsive to the concerns of stakeholders affected by a decision 
and can incorporate their knowledge on the issue. 

Scenarios need not require quantitative modeling. They can 
be built using qualitative methods (based on the expert knowl-
edge of local land users, government officials, scientists, or oth-
ers), or be based on quantitative, scientific modeling approaches, 
or a combination of the two (Alcamo 2001; MA 2005c). A sce-
nario planning exercise for deciding on a development strategy, 
using both qualitative and quantitative methods, can be broken 
down into four steps (see Table 4.1). Each step generates differ-
ent kinds of information useful to decision makers.

For example, identifying the main uncertainties in the 
future can highlight important issues for stakeholders and help 
elicit their views. Providing information on future drivers of 
ecosystem services change can complement information de-
rived from chapter 3 on current drivers and inform the policy 
selection process described in chapter 5. Scenarios can be built 

to test policy options for achieving a specific development goal 
(to sustain freshwater supplies, for example) and to explore 
the consequences for a variety of issues (how different water 
use policies might affect business competitiveness, agricultural 
production, or income distribution structures). An example 
of a scenarios exercise on the interactions between people and 
ecosystems is the one carried out by the Millennium Ecosystem 
Assessment on the Caribbean Sea ecosystem (see Box 4.1); 
more information on the outcomes and benefits of a scenarios 
exercise is provided in the last section.

Before starting the actual scenario building process, the 
purpose of the exercise should be clearly identified, as should the 
main participants, who may be stakeholders affected by a deci-
sion, scientists exploring various future trends to inform decision 
making, or a mixture of both. The scenario building team will 
need to make a substantial commitment of time (two or more 
workshops lasting two to four days). Careful facilitation is 
important for managing power imbalances, language differences, 
and expectations among participants. The focus should remain 
on the issues of highest interest and relevance to the target audi-
ence. The scenarios building process needs to be legitimate and 
rigorous so that the scenarios have credibility among stakeholders 
(see chapter 2 for more on this) or the main audience. 

What follows is a description of the steps in scenario building 
that are outlined in Table 4.1, considering the case of Rio Grande.

Scenario  
development steps * Activities Type of information  

generated
Relevance to the  
policymaking process

1)  Decide on the focal  
questions

  Discuss historical developments that led to 
present situation

  Identify main uncertainties for the future
  Identify focal questions (main problems) 
to be addressed by the scenarios

•

•

•

  analysis of current problems and their 
roots, based on stakeholder analysis
  analysis of key questions for the future
  clear understanding of main assumptions 
for the future of the investigated system

•

•

•

  identifying issues 
 framing issues 
  identifying stakeholders to be 
engaged in decision process

•

•

•

2)  Identify main drivers  
of ecosystem change

  List main drivers that will change  
the future 

  Identify possible driver trajectories, thresh-
olds and uncertainty about them

  Identify main interactions between drivers

•

•

•

  analysis of main drivers shaping the 
future and their importance
  voicing of different view points on driv-
ers’ trajectories and their importance
  understanding of system’s interactions, 
development of a system’s perspective

•

•

•

 framing issues
 prioritizing information 
 informing policy selection

•

•

•

3) Develop the scenarios   Develop first drafts of scenario storylines
  Translate storylines into model inputs and 
execute a modeling exercise (optional)

  Finalize scenarios based on critical as-
sessment of storylines (qualitative) and 
modeling (quantitative) results, based also 
on stakeholder discussions

•

•

•

  creative ideas about the future and 
emerging changes
  challenges for assumptions on drivers’ 
interactions, consistency checks
  grounding of qualitative knowledge 
through modeling

•

•

•

 identifying decision points
 evaluating policy options
 selecting policy 
 designing monitoring systems

•

•

•

•

4)  Analyze across the 
scenarios 

  Conduct analysis across the  
scenarios set

  Discuss scenarios analysis’ results  
for various stakeholder groups
  Write-up and disseminate scenario 
exercise 

•

•

•

  assessment of trade-offs and synergies 
of various management options
  information to different stakeholders 
on differing view points
  awareness of emerging issues for the 
future

•

•

•

 identifying policy options
 evaluating policy options 
  developing strategies for policy 
implementation and monitoring

•

•

•

Table 4.1  Steps in Scenario Development and Relevance to Policymaking

* Although the steps are described in a linear way, in practice there is much iteration among them.
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Step one: Decide on the focal questions 
Scenario planning starts with identifying the most important 
problems and the main uncertainties in the future. Ideally this 
will be informed by data on the current condition and trends 
of ecosystem services (as described in chapter 3). This step 
might reveal the need for further information gathering, and 
some iteration between the steps of gathering information on 
ecosystem services and building scenarios may be useful.

This first step of scenario building can also include a look into 
the past to familiarize participants with changing development 
patterns. Then the main uncertainties or questions for the future 
are identified, along with the focal questions for the exercise. Par-
ticipants may decide not to tackle all identified problems, but to 
prioritize the most pressing or persistent ones. The participants 
will also have to discuss the time frame for the scenarios, balanc-
ing the short-term time horizon of many planning processes and 
the slow, long-term nature of ecosystem changes. 

 In Rio Grande, the focal questions concerned connections be-
tween various issues, such as the connection of the city with its sur-
rounding watershed and the impacts of the proposed biofuel plant. 

Step two: Identify main  
drivers of ecosystem change
The second step extends the analysis of drivers of ecosystem 
change in chapters 2 and 3 to include the future. Specifi-
cally, it involves identifying the main drivers of change in 
the future. This is especially helpful for considering indirect 
drivers, as their interactions, which are shaping direct drivers’ 
trajectories in the future, can be difficult to assess over short 
time frames. The list of drivers identified in chapter 2 is a 
useful starting point for thinking about the drivers that will 
have a direct impact on the problem(s) identified by the focal 
questions.

In Rio Grande, direct drivers include land use change 
from agricultural expansion, deforestation, and city sprawl. 
These direct drivers are often determined by a set of underly-
ing, indirect drivers (such as population or economic growth 
patterns) and their interactions. Discussing the interactions 
between drivers’ can help identify possible ecosystem thresholds 
that will not just change the course of one driver but affect 
the functioning of the whole system. In Rio Grande, the main 
indirect drivers are globalization, which opens the country to 
foreign investments, and the attitude of decision makers, such 
as government officials, business people, or farmers, toward 
environmental management.

As part of the Millennium Ecosystem Assessment Caribbean Sea study, a scenario planning exercise evaluated the state of the Caribbean Sea 
marine ecosystems and threats and opportunities for their management in the future. The scenarios exercise was carried out with the follow-
ing focal questions: 
l What governance mechanisms can be used to reduce the region’s economic, social, and environmental vulnerability?
l How can maintenance and management of ecosystem services proceed to improve human well-being in the Caribbean?
l  How can economic activity be organized and managed so that natural resource benefits are distributed equitably between local and  

external interests relative to costs? How can the interests of users of services be linked with their investments in the region?
l  Will current trends in the decline of Caribbean Sea coastal and marine ecosystems exceed ecological thresholds and result in significant 

consequences for human well-being? 

The following main uncertainties were identified:
l Tourism – forms (mass versus eco-sensitive niche tourism), numbers
l Fisheries – resource mining versus sustainable use
l Land use change – habitat change and loss of valued ecosystems
l Population dynamics, equity, and consumption patterns 
l Governance mechanisms
l Climate variability and change

From this analysis the two most important uncertainties for the future were derived:
l Externally controlled versus internally driven development
l Regional integration versus fragmentation

These two key uncertainties defined the main themes of four scenarios, which are similar to the Millennium Ecosystem Assessment global scenarios:

Neo-plantation economy: The Neo-plantation economy is driven by a demand for ecosystem services that are mostly enjoyed by people 
from outside the region. In this scenario, the Caribbean remains primarily a zone of production and extraction, as it has been for much of the 
past 500 years. 

Quality over quantity: This scenario emphasizes the careful, sustainable management of scarce natural and market resources at a scale  
appropriate to the small island and developing states of the region. Diversification and increased resilience to unforeseen changes is a primary 
goal of the overall management process, for both the public and private sectors.

Diversify together: This scenario is based on the two themes of increasing regional levels of cooperation and deepening regional economic integration. 

Growing asymmetries: This scenario explores some of the possible consequences of increasing global trends toward market liberalization 
for goods, services, and capital without proper consideration of differences and inequities among countries, regions, and social groups.

Box 4.1  Scenarios for the Caribbean Sea

Source: MA 2005e.
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In building scenarios, participants need to rank all the driv-
ers with respect to their importance for the identified problems, 
document the reasons for the ranking, and discuss why and 
how the drivers interact. The possible trends and trajectories for 
each driver should be discussed, such as the expected highest/
lowest population numbers over the scenarios’ time horizon, or 
possible economic growth rates and patterns in the future. It is 
also important to identify how different participants perceive 
these trends and how certain they are about how they will play 
out in the future and why. This will help uncover participants’ 
main assumptions about the future.

Step three: Develop the scenarios 
The third step involves developing a set of stories about the fu-
ture that describe how the important drivers could interact and 
unfold in different ways. Each scenario is based on a specific 
set of assumptions about the drivers and develops them over 
the scenario time horizon. This can be done with or without 
a quantitative modeling exercise. For developing qualitative sto-
ries, scenario builders can draw on whatever tools are available 
to stimulate creative thinking that generates interesting and 
even provocative, but still plausible, descriptions of the future. 

If the time and resources for computer modeling are 
available, simulations can be run to quantify future trends 
of drivers (such as population, GDP, consumption patterns, 
lifestyle choices) and possible outcomes for ecosystems and 
their services (such as food production, climate change or water 
availability). Each model run is based on specific assumptions 
on drivers’ trajectories and their interactions. Model runs can 
take a few months to complete, depending on their complexity. 
The Millennium Ecosystem Assessment, for example, devel-
oped four global scenarios (see Box 4.2 on page 51) for which 
models were run to simulate future land use patterns and 
climate change (IMAGE, AIM), food availability and demand 
(IMPACT), water availability (WATERGAP) and global fisher-
ies resources (ECOSIM) under particular assumptions about 
socio-economic and technological developments, which were 
based on qualitative scenario storylines.

Combining qualitative and quantitative scenario develop-
ment techniques, as in the case of the Millennium Ecosystem 
Assessment scenarios, can produce comprehensive narratives. 
Sometimes several iterations between qualitative and quantita-
tive techniques will be needed to achieve consistent scenarios. 

Participants in the Rio Grande process built stories of the 
future around the intersections of drivers identified in step 
two. They combined statistical information and projections 
of population and GDP with assumptions about technology 
development, equity and globalization to create three scenarios.

Step four: Analyze across the scenarios
The final step in scenario building involves analyzing the impli-
cations of the scenario storylines for informing decisions taken 
today or in the near future. Much of the value of the scenarios 
exercise lies in being able to compare different outcomes. The 
comparison can reveal unanticipated results and provide differ-
ent stakeholder groups with insights about the outcomes of the 
future pathways they may have advocated.

There are a number of ways to compare outcomes of differ-
ent scenarios (see Table 4.2). In general, lessons can be drawn 
from focusing on either the similarities or differences in trends 
across the scenarios. These can be connected to the policy 
choices made along the different pathways. Lessons for decision 
making can also be drawn by comparing the risks taken and 
benefits gained by different groups of society, for example, or 
by mapping out the trade-offs in each scenario.

For Rio Grande, a number of differences emerge in the 
outcomes of two scenarios based on different assumptions for 
ecosystem change drivers (see Table 4.3). In the first scenario 
(“We become globalized”), the economy grows rapidly, but 
the provisioning of ecosystem services deteriorates as little 
attention is paid to ecosystem management in the watershed. 
In the second scenario (“Communities first”), a set of diverse 

Options for comparing 
across the scenarios

Example from the Millennium  
Ecosystem Assessment scenarios

Look for future  
developments that are the 
same in all scenarios

Same trend of rising world population up 
to 2050 in all scenarios, then stabilization; 
exact population numbers in 2050 differ. 
Global forest area declines up to 2050 in 
all scenarios: velocity of trends differs.

Look for uncertain future 
developments, which differ 
across scenarios

Number of malnourished children in  
2050 differs widely among scenarios.
Quality and quantity of available water 
resources by 2050 differ widely among 
regions and across scenarios.

Identify trade-offs described 
in the scenarios

Risk of trading off long-term environmen-
tal sustainability for fast improvement in 
human systems (Global Orchestration).
Risk of trading off solutions to global 
environmental problems (requiring global 
cooperation) for improving local environ-
ments (focusing on local solutions only) 
(Adapting Mosaic).
Risk of trading off biodiversity conservation 
for food security (Global Orchestration).

Identify policy options that 
make sense in all scenarios

Major investments in public goods and 
poverty reduction, together with elimina-
tion of harmful trade barriers and subsidies. 
Widespread use of adaptive ecosystem 
management and investment in education. 
Significant investments in technologies to 
use ecosystem services more efficiently, 
along with widespread inclusion of  
ecosystem services in markets.

Table 4.2  Options for Comparing Scenarios

For details on the Millennium Ecosystem Assessment scenarios see box 4.2.
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The scenarios exercise of the Millennium Ecosystem Assessment resulted 
in four global-scale scenarios. They extend to 2050 in detail, with an 
outlook for some important issues, such as climate change, to 2100. 
The four scenarios all incorporate various indirect and direct socio-eco-
nomic, cultural, and biophysical driving forces of change in ecosystems 
and their services and the related human well-being components. The 
scenarios were designed to illuminate contrasting pathways into the 
future and their risks and benefits; the driver interactions that would 
set the world onto different trajectories; and their consequences for 
ecosystems, their services, and human well-being. 

The scenarios specifically explore two key uncertainties for the 
future: if and how the world could become either more globalized 
or increasingly regionalized, and what consequences a more reactive 
versus a more proactive approach to managing ecosystems and their 
services could have. 

Each of the scenarios combines two possible directions these uncer-
tainties can take. The so-called Global Orchestration scenario portrays 

a world with a “socially conscious” globalization that emphasizes 
economic growth, social reform, and equity, but decision makers take 
a reactive approach toward environmental problems. In the Order from 
Strength scenario, decision makers also only deal with environmental 
degradation when it starts to seriously affect humans (reactive); at the 
same time they focus on national security issues and economic improve-
ments only for their own countries. 

The two other scenarios depict a more environmentally conscious at-
titude. The Adapting Mosaic scenario shows the outcome of a focus on 
experimentation, local learning, and adaptations to ecosystem change 
and the introduction of more flexible local governance structures for 
environmental and social management, which overall leads to a more 
regionalized world. The TechnoGarden scenario in contrast explores the 
possibilities of “green” technologies to manage all categories of ecosys-
tem services to support human systems in a more globalized world.

The outcomes for ecosystem services and human well-being compo-
nents are illustrated below.

Box 4.2  The Global Scenarios of the Millennium Ecosystem Assessment and their Outcomes

Net Changes in Availability of Provisioning, Regulating, and Cultural Ecosystem Services by 2050 for Industrial and Developing Countries.  
The y-axis is the net percentage of ecosystem services enhanced or degraded. For example, 100% degradation of the six provisioning ecosystem services 
would mean that all of these were degraded in 2050 relative to 2000, while 50% enhancement could mean that three were enhanced and the other  
three were unchanged, or that four were enhanced, one was degraded, and the other two were unchanged.
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ecosystem management approaches are introduced that result 
in better environmental conditions; in addition, developing the 
local infrastructure and economy becomes a focus. However, 
the economy of Rio Grande grows at a slower rate as a result 
of decisions to invest resources in environmental issues rather 
than just economic issues.

Among the four global scenarios generated for the Millen-
nium Ecosystem Assessment, there are significant differences 
in the status of ecosystem services 50 years from now: in one 
scenario overall ecosystem services degrade while in the other 
scenarios these services improve but to different degrees, de-
pending on the chosen pathway. 

Insights emerge from a process of questioning the assump-
tions made within one story or pathway and comparing its 
outcomes with another possible pathway into the future. This 
analysis can clarify what we know and what is uncertain about 
the future. It also sheds light on unexpected results of a particu-
lar pathway. In other words, the scenario analysis can reveal and 
help policy makers avoid the unintended consequences that 
often plague development projects. 

Despite its benefits, scenario planning has important limita-
tions. It can be time and resource consuming and requires 
the sustained commitment of the scenario building team over 
a substantial time horizon. In addition, scenario planning 
requires skilled facilitation, especially if contentious issues 
are discussed between stakeholder groups. Scenarios can also 
contribute to a false sense of certainty about the future, which 
is why careful use and dissemination is important. It should be 
stressed that scenario planning does not predict the future as it 
will actually take place, but instead highlights plausible futures, 
and particular assumptions and their consequences.

BENEFITS OF A SCENARIOS PROCESS
Decision makers often balk at the idea of building scenarios, 

usually because it is unfamiliar and the process and outcomes may 
be unclear. Once underway, however, scenario building is often 
described as exciting and productive. The tangible outcomes of 
the process, in the form of the storylines and analyses, can be used 
directly to inform decision making (Zurek and Henrichs 2007). 
In addition, the learning and communication that stem from the 
scenario development are often seen as being equally valuable to 
decision making (Wollenberg et al. 2000; MA 2005d). 

The scenario building process has three primary benefits. 
First, participants of a scenarios exercise can gain a better 
understanding of interactions, assumptions about the future, 
and ecosystem service trade-offs. The scenarios process also 
creates a platform to talk across interest groups, disciplines, and 
philosophies. Finally, scenario development is a way of building 
trust and cooperation and of resolving conflicts among stake-
holder groups in relation to ecosystem services and the choice 
of polices for sustaining services.

The scenarios exercise of the Millennium Ecosystem Assessment resulted 
in four global-scale scenarios. They extend to 2050 in detail, with an 
outlook for some important issues, such as climate change, to 2100. 
The four scenarios all incorporate various indirect and direct socio-eco-
nomic, cultural, and biophysical driving forces of change in ecosystems 
and their services and the related human well-being components. The 
scenarios were designed to illuminate contrasting pathways into the 
future and their risks and benefits; the driver interactions that would 
set the world onto different trajectories; and their consequences for 
ecosystems, their services, and human well-being. 

The scenarios specifically explore two key uncertainties for the 
future: if and how the world could become either more globalized 
or increasingly regionalized, and what consequences a more reactive 
versus a more proactive approach to managing ecosystems and their 
services could have. 

Each of the scenarios combines two possible directions these uncer-
tainties can take. The so-called Global Orchestration scenario portrays 

a world with a “socially conscious” globalization that emphasizes 
economic growth, social reform, and equity, but decision makers take 
a reactive approach toward environmental problems. In the Order from 
Strength scenario, decision makers also only deal with environmental 
degradation when it starts to seriously affect humans (reactive); at the 
same time they focus on national security issues and economic improve-
ments only for their own countries. 

The two other scenarios depict a more environmentally conscious at-
titude. The Adapting Mosaic scenario shows the outcome of a focus on 
experimentation, local learning, and adaptations to ecosystem change 
and the introduction of more flexible local governance structures for 
environmental and social management, which overall leads to a more 
regionalized world. The TechnoGarden scenario in contrast explores the 
possibilities of “green” technologies to manage all categories of ecosys-
tem services to support human systems in a more globalized world.

The outcomes for ecosystem services and human well-being compo-
nents are illustrated below.

Table 4.3   Rio Grande: Assumptions about Ecosystem  
Drivers and Resulting Changes for Two Scenarios

Drivers – arrow denotes whether the trend of a driver is increasing (    ), 
continuing (    ) or decreasing (    )
Ecosystem service status – arrow denotes whether the supply of the 
service in the future will increase (    ), stay the same (    ) or decrease 
(    ) in the scenario

Scenario 1:  
We become  
globalized

Scenario 2:  
Communities  

first

Selected indirect driving forces of ecosystem change

Population growth rate  
of the city

Global integration

Economic growth (GDP)

Social equity

Technical change in  
agriculture

Selected direct driving forces of ecosystem change

Land use change in  
upper watershed

Chemical input use  
in agriculture

Outcomes for selected ecosystem services

Food – crops

Fiber – energy (biofuel)

Water quantity

Water quality

Water regulation

Erosion control

Recreation & tourism
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Understanding of interactions,  
assumptions, and ecosystem trade-offs
Some of the direct outcomes of scenario building are a greater 
understanding of the linkages between policy options and the 
impacts and dependencies on ecosystem services; the identi-
fication of beliefs and assumptions about how a policy or a 
chosen development pathway may alter some or all ecosystem 
services and in turn affect development goals; the identification 
of potential long-term consequences for ecosystem services of 
choices made in the near future; and the identification of fac-
tors important for a successful outcome of a decision. 

Platform to talk across interest groups,  
disciplines, and philosophies
Uncertainty about the future has an equalizing effect: no one 
discipline or sector can predict the future. It requires the collabo-
ration of scientists, governments, and citizens to piece together 
plausible stories about what might occur in the future. The result 
is a process that can accommodate thoughtful, creative, and non-
threatening discussion about topics that are normally politically 
charged. Less powerful groups can be empowered through such 
a process and more powerful groups can gain invaluable insight 
into how their practices and policies affect other groups. 

An example for this is the integrated ecosystem assessment 
in the Salar de Atacama, Chile, which led to several roundtable 
meetings to develop scenarios focused on the region’s economic 
development. It was the first occasion for representatives from 
nearby mining companies and leaders of indigenous communi-
ties to sit down to discuss their ideas and conflicts. Francisca 
Greene, a local anthropologist who participated in the exercise, 
said that “this project’s distinctive stamp has been the strong 
component of participation; participation not only in the sense 
of listening to and including the opinions of social stakeholders 
interacting in the Salar, but also [through] the methodology 
wherein the experiences and opinions that were developed were 
shared between everyone; they were used to build up the body 
of the project and as a tool with which to project the future.” 
(H. Blanco, personal communication, 2007)

 
Building trust and cooperation  
and resolving conflicts
Scenarios can be used to air conflicts or build consensus among 
diverse stakeholders over what a desirable future might look like. 
Managing natural resources often involves trade-offs between 
different economic activities and values. Getting stakeholders 
around the same table to discuss their visions of future land man-
agement or economic development helps build understanding 
of these trade-offs and agreement on appropriate policy. When 
building and discussing scenarios, hidden values and assump-
tions are uncovered, highlighting potential shared values and 
the root of conflicts. Taking stakeholders away from the present 
day to focus on possible futures facilitates discussion, allowing 
participants to develop a greater understanding of each other’s 
point of view. While there is no guarantee that increased mutual 
respect will carry over to resolving current conflicts, it increases 

that possibility. Such use of scenarios has been proposed as part 
of the development of catchment management strategies under 
South Africa’s new water law (Rogers et al. 2000).

The mutual trust built around areas of common interest 
contributes to the development of beneficial partnerships. And 
public participation can generate important insights that con-
tribute to the design of policies better suited to serving those 
concerned. Thus, a participatory process within the context of 
scenario planning can be used to challenge and influence the 
perceptions of both those in authority and those at grassroots. 
For example, in the Ban Mae Khong-Kha, Mae Chaem water-
shed in Thailand, competition and disputes for water were es-
calating as urban and industrial uses expanded in the lowlands 
and deforestation for high input monoculture increased in the 
uplands. Using scenarios, upstream and downstream indig-
enous communities, local authorities, and researchers came 
together to discuss the future of the watershed. As a result, the 
dispute was eased and local communities and administrators 
were empowered to plan for sustainable natural resource man-
agement (Thongbai et al. 2006). 

Scenario analysis is a flexible approach that can help deci-
sion makers deal with uncertainties and assumptions about the 
future and to explore possible development pathways and long-
term consequences of decisions taken today. Scenario planning 
does not necessarily produce new knowledge, but aims to clar-
ify and re-assess what is or is not known about the decisions, 
processes, and dynamics that will shape the future. It should be 
stressed that scenario planning does not describe the future as it 
will actually take place, but instead highlights plausible futures, 
and particular assumptions and their consequences. 

As with other environmental assessment tools, scenario 
results are most useful when they frame the real issues at stake 
and provide a credible set of results to help decision makers in 
choosing policies, as described in the next chapter. By employing 
participatory methods, policy makers and other stakeholders can 
develop new, unexpected insights into ecosystem service trade-
offs and risks implied in possible “ways forward,” which helps to 
create more support for implementing policy  
aimed at adapting to changing conditions.

ACTION POINTS
l  Consider how the main unknowns and assumptions 

about the future may affect the outcomes of current 
development strategies and policies. 

l  Convene a group with the relevant scientific and local 
expertise to systematically think about the future.

l  Consider how scenario planning might help the 
group to identify future trade-offs among ecosystem 
services and their consequences for different  
stakeholders.
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Where the Mayor  
and the community  
explore the future

“This report card is looking good. Congratulations,” 
said the Mayor. “But our greatest concern is the future. We 
want to know what will happen as the regional develop-
ment unfolds.”

“Unlike tomorrow’s weather, in this case it is not possible 
to forecast,” responded the Dean. “But we can anticipate 
what might happen if things go one way or another. We now 
know the current state of our region, the main trends that 
are transforming it, and the range of possible consequences 
of our decisions. Now we need to turn this information into 
plausible scenarios—stories about ‘what might happen by 
2030 if….’ We cannot assume that the future will be like the 
past, and such scenarios will yield insights into our assump-
tions and the limits of our understanding.

“It’s more or less like planning for the next election,” the 
Dean continued. “You know what your approval rating is 
today, what is working and what is not, and you know the 
date of the next election. But you cannot know what your 
opponents will do or what surprises may happen along the 
way. We all wish we could predict the results of the election, 
but we can’t, so you need to imagine several plausible turn of 
events and ask ‘what if…?’ By imagining alternative futures you will know how to react when the time comes.”

The Mayor, and the whole Steering Committee, laughed. The Dean was one of the few people who could get 
away with making such fun of him. 

“And for that we plan to organize a series of workshops with representatives of the affected communities,” said 
the Secretary of Environment. “We hope all Steering Committee members will participate.”

Visions of the future. That sounds good, thought the Mayor, imagining another flattering headline.

“We definitely don’t want to go there,” someone said after a prolonged silence. They had finished reading the 
third scenario, which did not tell a flattering story about the future. 

Over the last three months, the Secretary of Environment and the technical team had conducted six workshops with dif-
ferent communities. Now they were presenting the results in the form of plausible stories about the future of Rio Grande. 
They had formed three groups: one with coastal and lowlands communities, mostly fishermen and community leaders from 
the poorer neighborhoods; another with NGOs, municipal authorities, and business representatives from manufacturing, 
tourism, and commerce; and a third one with highland farmers, timber producers, and national authorities.

All groups discussed the recent history of the region and voiced some similar concerns, for example: “Let’s not 
forget that in the 1950s extreme poverty was unheard of in this region, and our forests were pristine. How did we go 
from there to all the social and environmental problems of today?” They also identified the expectations, problems, 
and uncertainties for the future related to the biofuel industry and the national plan for biofuel production. Participants 
engaged in lively conceptual discussions (“We need more growth! That’s a necessary condition for improving the qual-
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ity of life.” “No! What we need is better development. Growth does not always lead to better lives; often the reverse is 
true!”). They also explored more down-to-earth questions: “What if the price of biofuels doubles? Who will stop land 
concentration, food prices, and deforestation then?” “What will happen to water quality and coastal fisheries?” 

The groups then identified the main forces likely to shape the future and how they might evolve over the coming 
decades. “With more cultivated land there will be more fertilizer and pesticide input; with less forest the water flows 
will be affected; those are the drivers we must analyze,” some said. “But those things are driven by globalization. It 
makes no sense to look at agricultural expansion without looking at international trade and new seed technologies,” 
countered others.

“Let me tell you a brief history of the future,” said the Professor to the Steering Committee as he began his pres-
entation. “Remember that these stories are not predictions. They are just meant to help you think through the conse-
quences of different types of decisions. My team has explored three scenarios. First, how might our region look in 2030 
if the country becomes a full player in the global economy and we adopt a largely reactive approach to environmental 
issues? Second, what if the country adopts a more critical stance to globalization and focuses on community develop-
ment with a more proactive approach to environmental issues? Third, what if patterns of inequality and authoritarian-
ism prevail and environmental issues are addressed on a reactive basis?”

First scenario: We become globalized....
In 2010 international trade negotiations finally made headway, and the country 
gained better access to global markets. This external condition—the big potential 
for crop expansion—along with the existence of a growing port and relatively 
low labor costs provided a boost to the biofuel industry. Farmers and multination-
als alike expected the demand for renewable energy to rise tremendously in the 
future, and the first biofuel refinery started operating in 2009, with two more 
completed by 2011. 

The biofuel industry had a significant economic impact: it created more than 
3,000 new direct and indirect jobs and attracted other industries to the city, but it 
also caused food prices to increase as more items had to be imported from other 
regions. In 2013 the port was expanded and a free trade zone was introduced in 
the harbor. Encouraged by these developments, a fish processing plant opened in 
2014, and larger vessels operating in the open seas started unloading their catches 
for processing in Rio Grande. In 2017, the first “dead zone” was detected in the 
estuary as high quantities of nutrients from the upstream crop expansion flowed 
down the river, and despite a campaign to save the mangroves the damage was 
already irreparable, with climate change helping to finish them off. Regional GDP 
grew and poverty dropped, although inequality remained high. Population almost 
doubled between 2000 and 2025. 

With all this economic progress, the city offered more services, although previ-
ously rare social problems, such as violent crime, began to multiply along with the 
population. Also, by the year 2025 tourism had been reduced to a trickle as once 
attractive coastal and forest areas were degraded. Water quantity and quality be-
came the single most serious problem for the city administration as too much nitro-
gen and pesticides were washed down the river, and waste water from the growing 
industries polluted the lower river and coastal areas. Most small farmers were now 

working in the city industry or had gone elsewhere as the competition for land had grown. As the global and regional 
climate changed, the region saw an increase in precipitation, which coupled with land use change upstream resulted 
in frequent flooding and landslides. The government spent large amounts building flood control infrastructure. By 
2030, Rio Grande looked very much like a growing middle-income industrial city. 
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Second scenario: Communities first….
After the natural disasters in 2006 many citizens concluded that the problem was 
not just climate change and increased precipitation, but also the way land was used 
in the watershed, in particular the type of agriculture and the shrinking forest cover. 
These changes were connected to consumption in the city—for instance, the de-
mand for meat had risen, leading to an expansion of chicken, cattle, and hog farms 
around the city, which in turn had driven up demand for feed maize cultivated 
by upstream farmers. This increased demand together with strong external mar-
kets lead to an expansion of the area grown under maize. Soil erosion, including 
landslides, became a significant problem. Research and extension programs were 
launched to test and implement improved land management methods. These ex-
periences focused on the integrated management and monitoring of all ecosystem 
services produced in the area. Also, new incentive mechanisms were explored for 
farmers to change their land management, such as new income possibilities from 
eco- and agri-tourism or payments for improved water quantity and quality. 

After much research and public debate, the Regional Sustainable Biofuel Plan 
was turned down in 2011. New funding from international and national sources 
allowed massive implementation of ecosystem friendly management practices, 
including a more systematic monitoring of the environment, soil erosion control 
measures, organic farming, and integrated pest management, which by 2020 
were widespread practices. Overall regional growth was slow but steady; pov-
erty, measured as income per head, was reduced only slowly as new income op-
portunities grew from tourism and small industrial developments. But inequality 
diminished and environmental quality improved significantly, reflected in a bet-
ter quality of life, especially for the poor. By 2030, the region was a quilt, where 
agriculture, forestry, artisanal fishing, and undisturbed natural areas coexisted with a medium-sized city whose income 
came from a diversified base of services, agriculture, and small industry. 

The Professor went on to describe the third scenario, a story of social and environmental distress that some thought 
was unduly catastrophic, and others very realistic.

Unexpectedly, the scenarios attracted a lot of media attention, and things got tricky in the Steering Committee. NGOs 
used the negative scenario to warn what might happen if the Regional Sustainable Biofuel Plan was implemented. The 
business sectors felt this was a betrayal to the process and threatened to withdraw, and the Professor worried about the way 
in which the scenarios were being interpreted. The Secretary of Environment realized she had made a big mistake by not 
establishing as a rule in the Committee that no information would be made public until the reports had been approved. 

The Mayor was not happy – he did not like it when others had the upper hand. Yet, he thought the process had 
gone very well and that Steering Committee members were too engaged to allow it to founder now. He saw the crisis 
as an opportunity to show himself as a statesman, reconciling opposed interests for the common good.

He got the NGOs, business leaders, Bishop, and Dean to hold a joint press conference. “As you have seen from the 
news these last days, we face a transcendent decision for our city. All of us at this table are concerned with our com-
mon future.…” 

The conference was a success, and now even the national press was waiting for the reports. Moreover, the observer 
from the Ministry of Natural Resources had been reporting back to the capital and was now suggesting a stronger involve-
ment of the national government and the neighboring municipalities. “We must involve the other jurisdictions. They will be 
making decisions directly relevant to you. I can facilitate an approach to them,” he had told the Mayor in private.

At the next Steering Committee meeting all agreed they would not reveal any substantive information until the 
reports were approved, and the process completed without further problems.
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