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Life Cycle Sustainability Assessment Lab 

Sustainability assessment tools 
development and application 

Prof. Dr. Shabbir H. Gheewala 
shabbir_g@jgsee.kmutt.ac.th  

Objectives and Scope 

• Sustainability assessment of 
energy systems 

• Energy & Environment policy-
support tools 

mailto:shabbir_g@jgsee.kmutt.ac.th


Focus Areas of LCSAL 

• Theme1: Energy systems 

– Biofuels; Solar energy; Hydropower; Wind energy; Hydrogen; Fuel cells; Nuclear 

– Environmental as well as socio-economic considerations 

 

• Theme 2: Competitive uses of agricultural products 

– Competition of food/feed/fuel/fibre/fertilizer 

 

• Theme 3: Biorefineries 

– Co-production of biomaterials and/or biochemicals; cascade utilization of 
biomass; complete utilization of all biomass components 

 

• Theme 4: Sustainability indicators development 

– Environmental and socio-economic indicators for energy 



Independent Smallholders 

Group of Smallholders 

Mini Estates 

Mills with Plantation 

Land use and 
conversion 

Water use 

Materials and 
fuel used 

Fertilizers & 
Agrochemical 

Wastes 

Agricultural 
practices 

Life cycle inventory data collection Sustainability Assessment 

Life cycle inventory 

LC-GHG emissions  
(Carbon Footprint) 

Water requirement, 
footprint and impact 

potential 

Water requirement, 
footprint and impact 

potential 

Land use and  
HCV areas 

Identification of 
environmental hotspots 

and Recommendations for 
supporting sustainable oil 

palm production 

Outputs 

Data for supporting 
Thailand National LCI 
Database of Oil palm 

plantations 
(Province/Region 

levels) 

Environmental 
sustainability 
indicators and 

baseline data for oil 
palm plantation in 

Thailand for 
supporting 

certification of RSPO 
and/or other 
sustainability 

standards 

Life cycle environmental sustainability assessment  
of oil palm plantation in Thailand 



Land use for sugarcane plantation LUC scenarios for sugarcane 
plantation in Thailand 

Scenarios for sustainability assessment 

Comparative assessment  
for different agricultural 
practices, varieties, yields  

Sugarcane cultivation & Harvesting 

Sugarcane complex 

Bio-electricity 
generation 

Sugar 
processing 

Comparative assessment 
for different production 
systems and different by-
products utilization 
systems. The scope of 
impact assessment includes 
(1) GHG emissions 
(2) Water use 
(3) Eutrophication 
(4) Acidification 
(5) Eco-toxicity 
(6) Human-toxicity 
(7) Photo-chemical 

oxidation 
(8) Socio-economic impact 
(9) Other aspects related 

to BSI, GBEP 
 

(1) Sustainability 
indicators & 
Baseline data for 
Thai sugarcane 
industry 

(2) Life cycle 
GHG emission 
methodology 
and GHG 
emission factors 
for Thai 
sugarcane 
industry 

Molasses 

Bagasse 
Agr.  

residues 

Waste/By-products 
utilizations 

Sugar milling 

Bio-ethanol 
production 

Sugar juice Filter cake Wastewater 

Spent wash 

Sugar Bio-electricity Bio-ethanol 

Sugarcane 

Value-added  
products 

GIS data/ 
 
Statistic 

Field data 

Field data 

Life cycle of sugarcane systems 

(3) Roadmap for 
sustainable 
sugarcane 
bioenergy 
production in 
Thailand 

Sustainability assessment of sugarcane complex  
for enhancing competitiveness of Thai sugarcane industry 



Research Network  
for LCA and Policy on Food, Fuel and Climate Change 

Rice 

Oil palm 

Cassava 

Sugar cane 

Rubber 

Bio-refinery 
products 

Food 

Fuel 

Efficient resources use 

Ensuring food security 

Enhancing energy security 

Towards Green Economy  
& Poverty reduction 

Support country’s SCP 

Climate change mitigation 

Land Energy 

Water Chemical 

Policies  

Resources 

Production Systems 

Feedstocks 

Products 

• Development of capacity and human resources for LCA in Thailand 

– 5 researchers and 5 PhD graduates competent in conducting LCA research 

– 25 publications related to LCA in peer-reviewed international journals 

• Policy recommendations on food and fuel issues vis-à-vis climate change 

• Commitment to continue activities on LCA of the researchers and partners 



JGSEE related works on biodiversity 

• Thai Ecological Scarcity Method Development for 
Sustainability Assessment of Bioenergy in Thailand 

• Environmental Impact Valuation for Sustainability 
Analysis of Biofuel Production 

• Project on “Forest Carbon Change (FCC)” supported 
by U.S. Agency for International Development 
(USAID) 

• Project on Monitor mangrove habitat behavior with 
climate change using field sensor  



Advanced Greenhouse Gas  
and Aerosol Research Lab (AGAR) 

Theme 1: Aerosols from Biomass Burning to the Atmosphere   
(Assoc. Prof. Dr. Savitri Garivait) 
savitri@jgsee.kmutt.ac.th  

Theme 2: GHG Monitoring           
(Assoc. Prof. Dr. Amnat Chidthaisong) 
amnat@jgsee.kmutt.ac.th  

Theme 3: GHG Emission Projection and Mitigation  
(Assoc. Prof. Dr. Sirintornthep Towprayoon) 
sirin@jgsee.kmutt.ac.th  

Theme 4: Development of standard methods for  
GHG measurement in non-energy sectors  
(Dr. Komsilp Wang-Yao) 
komsilp@gmail.com  

mailto:savitri@jgsee.kmutt.ac.th
mailto:amnat@jgsee.kmutt.ac.th
mailto:sirin@jgsee.kmutt.ac.th
mailto:komsilp@gmail.com


Tropical Climate System Modeling Laboratory 

Modeling and analysis of air pollution, 
climate, weather, hydrology, and wind 
resources 

Assoc. Prof. Dr. Kasemsan Manomaiphiboon 
kasemsan_m@jgsee.kmutt.ac.th 

Interest research topics: 
• Air pollution over urban areas and large industrial complexes 
• Regional air quality and smoke haze pollution 
• Regional climate and hydrology 
• Local and regional wind resources 
• Environmental management 

mailto:kasemsan_m@jgsee.kmutt.ac.th


            team 



Dr. Thapat Silalertruksa 

Researcher 

Life Cycle Sustainability Assessment Lab  

The Joint Graduate School of Energy and Environment (JGSEE) 

King Mongkut’s University of Technology Thonburi (KMUTT) 

 Tel: (662) 470-8309-10 ext. 4112  

 Fax: (662) 872-9805 

E-mail: thapat.sil@kmutt.ac.th 

THANK YOU 


