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(1) However, this report does not exhaustively review the rich literature on scenarios and scenario development, 
which is interesting but not of central interest to the objectives of the report.
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1.3. How can scenarios be useful in 
environmental assessments?
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2. Types of scenarios

2.1. Qualitative vs. quantitative
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2.2. Exploratory vs. anticipatory
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2.3. Baseline vs. policy scenarios
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(2) However, the estimates of different scenarios do not always diverge with time. For example, Alcamo and 
Swart (1998) showed that different scenarios of CO2 emissions from deforestation actually converged over 
their 100-year time horizon because of their converging assumptions about the rate of deforestation. 
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3. Examples of scenarios and 
scenario development
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(1) No distinction was made between baseline and policy scenarios.

(2) A different number of scenarios were developed for different topics within the study. The average number of 
scenarios was around four.

(3) The references cited in the right column describe 14 policy scenarios, although many additional policy 
scenarios are described in other publications of the IMAGE team.

3.1. Example 1: The European 
Commission scenarios — 
‘Scenarios Europe 2010’
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Table 1. Examples of scenarios

Scenario name —
Theme

Type of scenario
(qualitative or
quantitative)

Type of scenario
(anticipatory or
exploratory)

Number of
scenarios 

References

European Commission 
scenarios —
‘Scenarios Europe 
2010’

Qualitative Anticipatory 5
Combined baseline & 
policy (1)

Bertrand et al., 1999

IIASA scenarios —
‘Future environments 
of Europe’

Combined Anticipatory Approx. 4 (2)

Combined baseline &
Policy (1)

Stigliani et al., 1989

IMAGE scenarios —
‘Global change’

Quantitative Exploratory 3 baseline
14 policy (3)

Alcamo et al., 1996a
Alcamo and 
Kreileman,1996
Leemans et al., 1996

SRES scenarios of the 
IPCC —
‘Global greenhouse 
gas emissions’

Combined Exploratory 4 baseline
scenario ‘families’

Nakicenovic et al., 2000

World water vision
scenarios —
‘The world water 
situation’

Combined Combined 1 baseline
2 policy

Cosgrove and Rijsberman, 
2000
Alcamo et al., 2000
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Box 1: The different scenarios in ‘Scenarios 
Europe 2010’

1. Triumphant markets
2. Hundred flowers
3. Shared responsibilities
4. Creative societies
5. Turbulent neighbourhoods

Source: Bertrand (1999).
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3.2. Example 2: The IIASA scenarios 
— ‘Future environments of 
Europe’
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3.3. Example 3: The IMAGE scenarios 
— ‘Global environmental change 
in the 21st century’
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Box 2: Excerpt from the ‘Agriculture’ scenario 
narrative in the IIASA scenarios — ‘Future 
environments of Europe’

Arable land, used for growing annual or 
permanent crops, currently covers about a third of 
Europe. An annual increase in productivity of 1 % 
is assumed for growing cereal crops until the year 
2000 and 0.5 % for the period 2000–30, being an 
extrapolation of present trends. (...) In total some 
40 million ha of agricultural land are expected to 
be taken out of production, corresponding to 
about 30 % of the current land used for growing 
cereal crops. (...) Not-impossible turning points for 
European agriculture are:

1. a further increase in productivity could be as 
much as 2 % per year. Such an increase may 
result in a further reduction of agricultural land 
when compared to the conventional scenario;

2. adaptation to poor local conditions such as soil, 
water, or climate. This could maintain the 
socioeconomic structure of rural areas, 
although it would further aggravate the current 
problems of agricultural surpluses.

Source: Stigliani et al., 1989.
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Table 2. Overview of selected results from the IMAGE 2 global change scenarios

Emissions Atmosphere/ocean Terrestrial

Indicator CO2 CO2 
equivalent

Cumulative 
CO2

Cumulative 
CO2 
equivalent

CO2 
concen-
tration

Tempera-
ture change

Sea level 
rise

Threat to 
natural 
vegetation

Area of 
current 
maize 
growing 
area with 
increasing 
yield

Area of 
current 
maize 
growing 
area with 
decreasing 
yield

Year 2100 2100 1990–2100 1990–2100 2100 1990–2100 1990–2100 2100 2100 2100

Unit Gt C/yr Gt C/yr Gt C Gt C ppmv °C cm % % %

Scenario

Baseline-A 22.0 31.5 1 691 2 589 737 2.8 43 41 16 32

IS92E 37.5 47.6 2 284 3 181 943 3.2 44 45 23 31

Stab 350 -1.1 5.0 373 1 083 367 0.7 24 15 1 16

Stab 450 3.1 9.8 717 1 475 450 1.3 29 23 5 21

Stab 550 7.6 15.0 961 1 752 517 1.7 33 28 6 25

Stab 650 10.2 17.9 1 130 1 945 564 2.0 36 31 8 26

Stab yr1990 0.9 7.2 233 920 354 0.5 18 11 1 13

ST2000-A 17.2 26.6 1 334 2 228 633 2.4 38 36 11 30

ST2000-B 4.7 14.0 846 1 736 482 1.7 34 28 6 26

ST2000-C 4.7 9.7 845 1 517 481 1.1 29 20 5 18

ST2000-D 11.1 18.3 1162 1 937 574 2.0 36 32 8 26

ST2000-E 2.0 6.1 661 1 271 433 0.6 24 13 1 13
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3.4. Example 4: The world water 
vision scenarios — ‘The world 
water situation in 2025’
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Box 3: Excerpt of the business-as-usual storyline 
of the world water vision scenarios

The business-as-usual scenario assumes that, 
following some setbacks caused by the Asian and 
other regional financial crises, global economic 
growth resumes. Workers in industrial countries 
who are displaced from traditional sectors use 
their entrepreneurial skills to develop service 
businesses. A heightened appreciation for the 
need to rehabilitate and protect the environment 
increases demand for environmental services. (...)

The global population continues to increase, 
reaching 7.8 billion people by 2025. More than 
80 % of the world’s population — 6.4 billion 
people — live in developing countries. Throughout 
the world, the population is older and more urban. 
About 84 % of the population in industrial 
countries and 56 % in developing countries live in 
urban areas. (...)

Per capita material and energy consumption 
increase as lifestyles throughout the world become 
more like those in the north. (...) Income inequality 
between and within rich and poor countries 
increases tensions, but conflicts over social issues 
that do occur remain largely within national 
boundaries. (...)

In some areas with limited water and rapid 
population growth, the development of water 
infrastructure lags behind population growth, and 
the number of people without access to safe water 
increases. In most parts of the world, however, 
economic growth, combined with technological 
improvements, result in better living conditions, 
including increased access to safe drinking water. 
(...)

Estimates of increases in area of irrigated 
agriculture from 1995–2025 range from 5 to 10 % 
globally. This slow-down in expansion rate for 
irrigation is due to both a lack of investment funds 
and vigorous protests (...) that make most large 
dam projects controversial. (...) Water is used more 
efficiently, however, particularly in the water-
stressed areas of the south. The change reflects 
the use of more efficient irrigation systems, such as 
drip irrigation. (...)

Increased technological efficiency and improved 
management prevent widespread dramatic water 
crises, but a number of regional crisis arise in some 
of the most arid regions.

Source: Gallopin and Rijsberman (2000).
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3.5. Example 5: The SRES scenarios 
of the IPCC — ‘Global 
greenhouse gas emissions’
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Box 4: Excerpt of the A1 storyline from the 
IPCC–SRES scenarios

In the A1 scenario family, demographic and 
economic trends are closely related, as affluence is 
correlated with long life and small families (low 
mortality and low fertility). Global population 
grows to some nine billion by 2050 and declines to 
about seven billion by 2100. (...)

The global economy expands at an average annual 
rate of about 3 % to 2100. (...) While the high 
average level of income per capita contributes to a 
great improvement in the overall health and social 
conditions of the majority of people, this world is 
not necessarily devoid of problems. In particular, 
many communities could face some of the 
problems of social exclusion encountered in the 
wealthiest countries during the 20th century. (...)

Energy and mineral resources are abundant in this 
scenario because of rapid technical progress, 
which both reduces the resources needed to 
produce a given level of output and increases the 
economically recoverable reserves. Final energy 
intensity (energy use per unit GDP) decreases at an 
average annual rate of 1.3 %.

With the rapid increase in income, dietary patterns 
shift initially toward increased consumption of 
meat and dairy products, but may decrease 
subsequently with increasing emphasis on the 
health of an ageing society. High incomes also 
translate into high car ownership, sprawling 
suburbs, and dense transport networks.

Source: Nakicenovic et al. (2000).
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4. Characteristics of good scenarios
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5. The SAS (story-and-simulation) 
approach to scenario development
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Box 5: Overview of the SAS 
(story-and-simulation) approach

1. The scenario team and scenario panel are 
established.

2. The scenario team proposes goals and outline 
of scenarios.

3. The scenario panel revises goals and outline of 
scenarios, and constructs zero order draft of 
storylines.

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

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

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

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

8. The draft scenarios are distributed for general 
review.

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

10. The final scenarios are published and 
distributed.
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Table 3. Example of time planning for an international scenario project assuming a total time of three years

Scenario development step
Months from start of project

t+6 t+12 t+18 t+24 t+30 t+36

1. Establish scenario team and scenario panel

2. Scenario team proposes goals and a first outline of 
scenarios.

3. Convene first meeting of the scenario panel and 
construct zero order storylines

X

4. Scenario team quantifies the driving forces of scenarios

5. Modelling teams quantify the indicators of the scenarios

6. Convene meeting of scenario panel, and storylines are 
revised

X

7. Iteration of steps 4, 5 and 6 until acceptable draft of 
scenarios agreed upon

8. Draft scenarios distributed for general review

9. Scenario team and panel revise scenarios based on 
general review

10. Publication and distribution of final scenarios X

(3) By way of illustration, the ‘Scenarios Europe 2010’ exercise involved five separate panels with 12 to 15 
members each, the world water vision exercise had a panel with 17 members, and the SRES–IPCC exercise 
had a panel with 28 members (not all active). (Note that, although they functioned like scenario panels, these 
groups were not called ‘scenario panels’ in either the ‘Scenarios Europe 2010’ exercise or the SRES–IPCC 
exercise.)
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5.1. Disadvantages/advantages of 
the SAS approach
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6. Recommendations and final 
comments
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