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• Project approved in 2013. Officially started in January 

2014 (the kick-off meeting was in The Netherlands).

• Aim: to develop integral views and strategies on the 

possibilities of a range of biobased options in relation to 

land-use developments and securing sustainability.

• Project to be developed in the context of two Ph.D. 

thesis (one in Groningen and a second at Unicamp).

Scope and context



• Arnaldo Walter (School of Mechanical Engineering)

• Marcelo Pereira da Cunha (Institute of Economy)

• Joaquim Seabra (School of Mechanical Engineering)

• Pedro Gerber Machado (Ph.D. candidate) 

The Brazilian research team



The time-table



• The Brazilian participation was split in two parts: (1) 

Pedro’s thesis, and (2) further developments (in 2017-

2018) (possibly in the context of a post-doctoral 

research).

• Pedro Gerber started to work on the theme in 2015.

• He has been in Groningen for six months (2016). 

• Pedro’s thesis will be presented in May/June 2017.

• The thesis is based on three joint papers that will be 

submitted to international journals.

Developments (1)



• Somehow, all activities 

(except the #1) predicted 

to the Brazilian were 

addressed for the time 

being.

• And the activities 

predicted to Groningen 

were also addressed 

somehow, for keeping the 

consistency of the on-

going (Brazilian) thesis.

Developments (2)



• Aim: to assess the potential impacts of a (large) 

biobased economy, considering socioeconomic aspects 

and environmental impacts (GHG emissions). 

• Scope: The assessment is based on technological 

developments, for a time horizon of 2030. The 

production in Brazil and Brazilian conditions are taken 

into account.

• Research activities are organized in three main steps; 

each of the three main steps corresponds to a chapter in 

the thesis, and a paper will summarized the procedures 

and results in each of the three chapters.

Pedro’s thesis – general information



• Identify macroeconomic impacts, with respect to 

commodity prices, land use and land prices, applying a 

General Equilibrium Model for Brazil.

• Identify the socioeconomic impacts regionally, focused 

on job creation and income generation, performing an 

Input-Output analysis.

• Identify the potential Greenhouse Gases emissions, 

performing an Economic Input-Output Life Cycle 

Assessment (EIO-LCA) (i.e., indentifying the potential 

contribution of bioeconomy for reducing GHG 

emissions).

Pedro’s thesis – the three main topics



• Feedstocks are sugarcane, soy, eucalyptus and pine.

• Besides the chemicals listed below, ethanol, biodiesel, 

jet-fuels, and electricity are the energy products.

Feedstocks and products (1)



• The market shares of biochemicals (consumed in the 

Brazilian market), plus the production of bioenergy, 

define the size of the bioeconomy in 2030.

• Two alternative scenarios were considered: BBE 1 and 

BBE2. More advanced technologies (e.g., 2G, including 

production from wood) are considered in BBE 2.

Feedstocks and products (2)



• Preliminary results are presented below for three, out of 

four bioenergy carriers. Bio-electricity is result of a 

simulation processes (selling surplus electricity is 

considered).

• BAU should be aligned to the Brazilian NDC context.

Feedstocks and products (3)
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• The first related paper 

was published last 

year (focus on 

feasibility analysis; 

process simulations 

are the basis).

• Three papers (related 

to Pedro’s thesis) are 

predicted (each one 

related with a core set 

of results).

Publications



• The available results of a computable general 

equilibrium (CGE) model, comparing the three 

scenarios are based on: (1) GDP, (2) Government 

expenses, (3) Investments, (4) Imports, (5) Exports, (6) 

Net subsidies, (7) Unemployment rate, (8) Household 

income, and (9) Household expenses.

• We noticed (in the model) a strong relationship of 

several important indicators with land endowment. A 

sensitivity analysis has been performed, considering (1) 

no increase in land availability (no deforestation), and 

(2) gradual increases in land availability.

Results, so far! (1)



Socioeconomics / Results, so far! (2)



Socioeconomics / Results, so far! (3)



Socioeconomics / Results, so far! (4)



• The first set of results considering regional impacts are 

based on preliminary CGE results; they are not 

presented here.

• Final results will be available in the following two or 

three weeks.

Results, so far! (5)



• The aim is the comparison with the targets of the 

Brazilian NDC in 2030, regarding those in 2005.

Results, so far! (6)



• The aim is the comparison with the targets of the 

Brazilian NDC in 2030.

Results, so far! (8)



• The kick-off meeting was in Groningen (January 2015);

• A second meeting in Campinas, in August 2015.

• A third meeting in April 2016, in Groningen, when 

Pedro started his research period in The Netherlands.

• A fourth meeting was in January 2017, also in 

Groningen.

• A fifth meeting in Campinas, in April 2017, for 

discussing results and taking decisions regarding the 

first Ph.D. defense and the joint papers.

• Open workshops are still pending.

Meetings and workshops



• Good results so far.

• Good cooperation between the two research groups.

• The Brazilian Ph.D. will be finished in the following 

months. Other Brazilian activities will be developed in 

the context of a post-doc (alternative 1) or in the context 

of a Masters’ dissertation (alternative 2) (in case of very 

specific targets).

• In the following weeks/months three papers will be 

submitted, but probably after the Ph.D. defense.

• This presentation will be complemented by Tjerk Lap.

Final remarks



• Thanks!

• Also on behalf of Andre Faaij.

• Questions?

• awalter@fem.unicamp.br
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Pathways for the Brazilian BBE – Optimal use of biomass

Tjerk Lap

t.lap@rug.nl

mailto:t.lap@rug.nl
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Brief introduction

› Tjerk Lap, 29 years old from Groningen, The Netherlands

› Previous research:

 Master Energy and Environmental Sciences

 Global nitrogen footprint

 Environmental Impact of food production systems

› PhD started February 2015 under supervision of André Faaij (Energy 
Academy Europe) and Floor v.d. Hilst (Utrecht University)
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PhD research

› Aim: 

Explore what role biomass can play in meeting the demand for energy and 
materials, and GHG emission mitigation in Brazil up to 2050

› Step 1: energy modelling

› Step 2: land use modelling  soft-link with energy model to explore

dynamic interaction

› Step 3: Integrated assessment of step 1 + 2 with results of UNICAMP 
research (lead by Arnaldo Walter)
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Energy Modelling:

• TIMES (least-

cost optimization

model)

• Match supply + 

demand

• Add biobased

module (inc.

Biomaterials!)

• Explore supply

chain of biomass

(Sugarcane, Soy, 

Residues, SRC)

• Scenario building
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Preliminary results: primary energy use
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Preliminary results: sectoral use of biomass

› Power sector:

 Growing production of electricity from Sugarcane refineries

 BECCS in SSP1 (From FT-synthesis, Ethanol distilleries and BIGCC)

› Biofuels:

 First period (until 2020/2030) only 1G biofuels

 2G fuels (DME, FT-diesel)

 No renewable jet fuels

› Biomaterials:

 Is picking up in minor quantities (Ethanol-to-Ethylene, PLA, HVC from
bio-naphtha)

 Reason: mostly because fossil feedstock is used in other processes
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Conclusion + Discussion

› Biomass remains important in energy system, especially with climate
policy

› Key dynamic: demand for freight transportation fuel

 Fixed output oil refineries  ethanol + biodiesel (or imports)

› In general two routes

› Leading parameter: supply potential biomass

› Biomaterials play minor role but: consume share of primary energy
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Future research: integrate land-use and energy 
model 

› So far: demand for land for BBE will increase

› Issues: (i)LUC

› Explore dynamics between GHG-emissions from LUC: soft link both
models

Demand
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Thanks for the attention!

More info: t.lap@rug.nl

mailto:t.lap@rug.nl

