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However,
Scenarios methods does not include 

sustainability perspectives

AIM

Develop future scenarios for Brazilian biodiesel 

industry for 2030 with the dimensions of 

sustainability 



Critical point – dimensions of 
uncertainty

Stakeholders
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How future images are produced?
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Common steps 
Intuitive Logic  and La 

Prospectiva

Types of Future 

Scenarios 

Built

Emergent

Pre-determined

Process of future image 
development

Judgement

Baseline 

Elaboration of fixed 
scenarios

Event sequence

Back-casting

Dimensions of 
uncertainty (Intuitive 
Logic , La Prospective 

and others)

Cross-impact analysis 

Systems modelling

The future as 
something that can be 

built 

Proposition of central 
question 

Understanding the 
context of the central 

question 

Choice of the 
important variables 

for the central 
question : driving-

forces or key variables

* Dias, M.A.P et al, Sustainability in the prospective scenarios methods: A case study of
scenarios for biodiesel industry in Brazil, for 2030, Futures (82), 2016



How future images are produced?
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Dimensions of uncertainty
Intuitive logic School La prospective

Usual Wilson Schwartz Van der Heijden Godet/Durance

SEPT: social, 
economic, 
political e 
technological

Demographic 
patterns, social and 
lifestyle factors, 
economic 
conditions, natural 
resources, physical 
environment, 
political and 
regulatory forces, 
technological 
forces, 
international 
relations, market 
forces, competition

SEEPT: social, 
economic, 
environmental 
political e 
technological

SEEPT: social, 
economic, 
environmental 
political e 
technological, 
structural analysis of 
the industry and the 
market, competitive 
forces of Porter:  
competitors, 
suppliers, buyers, 
potential new 
entrants and 
substitute products 

demographic , 
economic, 
technological , 
social and 
organizational

- based on Wilson, Schwartz, Van der Heijden, Godet
Dias, M.A.P et al, Sustainability in the prospective scenarios methods: A case study of scenarios for 
biodiesel industry in Brazil, for 2030, Futures (82), 2016



Dimensions of uncertainty

Politics

Traditional way to built scenarios
STEEP



Dimensions of uncertainty
Learning, interactions, beliefs and values of the 
people are consolidated into their mental maps  

Mental maps +          frames
Seeing the reality as 

we are used to

• Weick,1985 mental maps

• Gregory Bateson – 1972 –the play and the fantasy (psicological references)

• El Sawy e Puchant -1988 – frames of reference-

• Mintzberg, 2000 Strategy Safari – Strategy as a mental process (cognitive school)



Sustainability – broader concept
From

• STEEP: social, technology, environment, 
economy and politics
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Sachs' sustainability dimensions

• Social, culture, ecology, economy, technology, 
environment, territory, national and international 
politics



Extending the frames of mental maps
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Politics



Extending the frames of mental maps
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Energy scenarios

Critical uncertainties:

• Economy and technology

• Demand and supply, costs

Quantitative approaches

• Statistical  projections,

• Simulations involving demand, supply, costs, 
technology etc



Biodiesel in Brazil

Reduce emissions Cause deforestation

Include small families Mechanized agriculture

Reduce diesel imports
Subject to agriculture 

market and crops shortfalls

How is going to be the future?
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Drawing new methods

Enlarging the framework to 
build sustainable scenarios

Looking for concepts 

Mental maps

Frames of reference

Sustainability 

14

Analysing how the images 
are produced

2/6



Such complexity lead us to a composed critical uncertainty

1. Level of response to climate change and 
environment conservation

Level of response to 

climate change and 

environment 

conservation

Federal Government  

Policies

a) Restoration of the 

degraded land

b) Deforestation

c) Land occupation 

(The progress of the  

Land Titling process) 

e) Inclusion of small 

farms

d) Diversification
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2. Technological advances, in biodiesel and 
fuel/engines

Internat/ 
National
politics

Ecology Economy

Social Environment

Territory 



Final result: enlarged framework with sustainability aspects 
Strong response for climate change and 

environmental conservation

*available in commercial scale

+

Technological * 
breakthroug

Technological 
advances in 

feedstocks and 
production

I – BUSINESS AS USUAL 
(BAU): gradual adoption of 
advances technologies in 
biodiesel production and 
weak response to climage 
change and environemnt 

conservation, deforestation 
and no restoration of 

degraded land

IV – SCARCITY (SCR): Delays in 
adoption of  the new 

advanced engine technology, 
weak response to climage 
change and environemnt 

conservation, deforestation 
and no restoration of 

degraded land

II – STEP BY STEP (SBS): 
gradual adoption of advances 

technologies in biodiesel 
production; better use of 

secondary land to produce 
oilseeds for biodiesel –

regional production

III – ABUNDANCE (ABC): 
Transition to the new 

advanced engine technology, 
new fuel; better use of 

secondary land to produce 
oilseeds for biodiesel –

regional production

-
Weak response for climate change 
and environmental conservation

Fast adoption

Late adoption

Fast adoption

Late adoption

16



Scenario I –

BAU

Scenario IV –

STEP BY STEP

Scenario III –

ABUNDANCE

Scenario II -

SCARCITY

Traditional 

Biodiesel

Oilseeds 

(soybean) and 

beef tallow

Oilseeds 

(soybean and 

others)

Animal 

residues( beef 

tallow, pork 

and chicken 

fat)

Oilseeds 

(soybean and 

others)

Animal 

residues (beef 

tallow, pork 

and chicken 

fat)

Oilseeds 

(soybean) and 

beef tallow

Second 

generation of 

biofuel

Just starting Producing Producing as a 

transition fuel

Delays 

Breakthrough 

(cell fuel, 

hydrogen)

Not 

commercial 

available

Not 

commercial 

available

Commercial 

available, 

funding to 

adopted the 

new 

technology 

Commercial 

available, but 

no adoption



Scenario storylines

BAU: the dynamics of the biodiesel industry remains
the same. The adoption of new biodiesel production
technology is gradual and there are significant delays in
environmental protection and restoration of degraded
lands. In 2030 we will be producing mainly traditional
biodiesel, vegetable oils and animal fats. Other forms of
production and / or raw materials have little interest in
biodiesel production as sugar cane and algae, for
example.
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Scenario storylines

SBS: the gradual adoption of new production 
technologies (such as in the BAU scenario, but with 
great emphasis on the protection of native vegetation). 
The restoration and use of degraded land will allow the 
inclusion of native regional oil in the biodiesel industry, 
which will bring another dynamic industry. We will have 
regional development focuses around the exploration 
of new cultures and greater social inclusion. The great 
diversity of raw materials and land available will make it 
possible to export biodiesel.
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Scenario storylines

ABC: revolutionary innovations such as, for example, 

hydrogen and fuel cells will be commercially available. 
The developed countries are beginning to use in 2030. 
Brazil restored degraded land (as expected), and 
protected Amazon rainforest. Biodiesel production will 
be plentiful. But developed countries have no interest 
in importing. Having biofuel supply assured, Brazil will 
take time and investments available to start the

plans for adopting fuel and engine 
innovations.
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Scenario storylines
SCR: as in ABC scenario, breakthrough technologies 
will be commercially available. But due to delays in 
environmental protection and without restoring 
degraded land, water and climatic stress will be worse, 
which will affect the socioeconomic conditions of the 
country. This will not allow the adoption of new 
technologies as well as jeopardize the biodiesel supply.
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Scenario validation - Delphi survey 
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I – Business as usual

Coherence Plausibility When?

High 48% 43% Before 2030 71%

Medium 43% 38% in 2030 14%

Low 5% 10% After 2030 10%

None 0% 5% Never 5%

No answer 5% 5% 0%

TOTALS 100% 100% 100%

II – Step by step

Coherence Plausibility When?

High 19% 24% Before 2030 14%
Medium 48% 24% in 2030 29%

Low 33% 48% After 2030 52%

None 0% 0% Never 0%

No answer 0% 5% 5%
TOTALS 100% 100% 100%



Scenario validation - Delphi survey 
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III - Abundance

Coherence Plausibility When?

High 19% 14% Before 2030 10%

Medium 43% 33% in 2030 14%

Low 38% 38% After 2030 62%

None 0% 14% Never 14%

No answer 0% 0% 0%

IV - Scarcity

Coherence Plausibility When?

High 10% 10% Before 2030 5%

Medium 43% 19% in 2030 10%

Low 48% 48% After 2030 43%

None 0% 24% Never 43%
No answer 0% 0% 0%

It is easier to 
believe in 

technology then 
to the effects of 
climate change 



Scenario validation - Delphi survey 

Scenarios for Biodiesel Industry in Brazil, 2030
Level of coherence 

(high + medium)

Level of plausibility 

(high + medium)

The most likely year

BAU 91% 91% Before 2030 (71%)

SBS 67% 48% After 2030 (52%)

ABC 62% 48% After 2030 (61%)

SCR 52 % 29%

After 2030 / Never 

(43%,43%)

- Summary of results for high and medium options
Source: Elaborated by the author
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Final result: enlarged framework with sustainability aspects 
Strong response for climate change and 

environmental conservation

*available in commercial scale

+

Technological * 
breakthroug

Technological 
advances in 

feedstocks and 
production

I – BUSINESS AS USUAL 
(BAU): gradual adoption of 
advances technologies in 
biodiesel production and 
weak response to climage 
change and environemnt 

conservation, deforestation 
and no restoration of 

degraded land

IV – SCARCITY (SCR): Delays in 
adoption of  the new 

advanced engine technology, 
weak response to climage 
change and environemnt 

conservation, deforestation 
and no restoration of 

degraded land

II – STEP BY STEP (SBS): 
gradual adoption of advances 

technologies in biodiesel 
production; better use of 

secondary land to produce 
oilseeds for biodiesel –

regional production

III – ABUNDANCE (ABC): 
Transition to the new 

advanced engine technology, 
new fuel; better use of 

secondary land to produce 
oilseeds for biodiesel –

regional production

-
Weak response for climate change 
and environmental conservation

Fast adoption

Late adoption

Fast adoption

Late adoption
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General conclusions
• We could already have a less concentrated market

• Using more residues, more cottonseed oil and animal 
fats

• For the future
– If we choose the sustainable path, we regionalize and 

diversify, we will STEP BY STEP
• Deforest less

• Restore more land - there is a potential land of 80 million hectares 
of pasture that could be converted- 31 million hectares suitable 
for oil palm,

• have better socio-economic and environmental conditions to 
chose other fuels, if any. And then go to ABUNDANCE

– People believe more that technological solutions 
will save us than in the deforestation 
consequences

26





Today – 4 years later

1. Even though Brazil has signed the climate 
agreement, the current government wants to 
review the all the protect area

2. Agriculture has a very strong power (35% of the 
GDP in Brazil) 

3. The biodiesel feedstock is more concentrate than 
ever – soy bean and beef tallow

4. Truck drivers paralysed Brazil last year demanding 
lower price of the diesel 

29

Those aspects can easily take us to 
SCARCITY



The best way to predict the future is create it

Attributed to Peter Drucker
30



Global production
2013

27 million m3

Brazil 2,9 million m3(2013)
3,4 million m3(2014)
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Global Biodiesel Production 

Biodiesel Production (Thousand Barrels Per Day)

19%

16%

14%
14%

11%

9%

5%
4%

3%
3% 2%

The 10 greatest biodiesel producers, 
2012

United States

Germany

Argentina

Brazil

Indonesia

France

China

Thailand

Italy

Poland

BelgiumTOTAL 343.28 Thousand Barrels a day 

Global: 470 mil 
barrel/day (2013)



31 %

28 %12 %

29 %

Global feedstock for biodiesel, 2012

Canola

Soja

Palma

outros

Fonte: The new climate economy report,chapter 3 land use
http://newclimateeconomy.report/

Feedstock
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55 %
17 %

7 %

6 %

5 %
4 %

3 % 3 %

Feedstock for the greatest producers, 2012, 
2013*

Soja

Canola

Gordura animal

Palma

Outros

Oleo usado

Oleo milho destilado

Coco

*Estimando Argentina com 90% de soja


