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Food              Fuel

Why food, fuel and climate change?

Increased population

Economic growth

Human-well being

Economic activity and growth

Government promotion

Concerns on environment



Why should we consider the entire life cycle?

Electric car
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Six blind-folded persons and the elephant
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Life Cycle Assessment



Gabriel et al. (2021) A Comparative Life Cycle Assessment of Electric, Compressed Natural Gas, 

and Diesel Buses in Thailand, Journal of Cleaner Production, Vol. 314, 128013

EB = electric bus; CNGB = compressed natural gas bus; DB = diesel bus 

LCA for E-buses



LCA for E-buses

Gabriel et al. (2021) A Comparative Life Cycle Assessment of Electric, Compressed Natural Gas, 

and Diesel Buses in Thailand, Journal of Cleaner Production, Vol. 314, 128013

EB 40% = E-bus with 40% RE; EB 25% = E-bus with 25% RE; EB = E-bus with 8% RE (current); 
EB 0% = E-bus with 0% RE; DB = diesel bus.
CNGB = CNG bus with lightweight body; CNGB Conv = CNG bus with a conv. body;
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Why are biofuels considered green?
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Results: GHG emissions and energy

Lecksiwilai N., Gheewala, S.H. (2020), Life Cycle Assessment 

of Biofuels in Thailand: Implications of Environmental Trade-offs 

for Policy Decisions, Sustainable Production and Consumption, 

Vol. 22,  pp. 177-185

TEP = Thai Eco Points



Results: All environmental impacts

» Diesel has lower total impact score (around 15%) even 
though having high GHG and energy resource impacts.
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Permpool, N., Ghani, H.U., Gheewala, S.H. (2020) Sustainability, Vol. 12(22), 9415; 

doi:10.3390/su12229415



Nexus = “Connection”

• Water-Energy nexus

• The interdependency between 
water and energy in their supply, 
processing, distribution, and use.

• Water-Energy-Food nexus

• The complex interdependencies, 
trade-offs and synergies between 
water, energy and food

• Land (Food)-Water-Energy-Climate 
nexus

• Water-Energy-Food-Ecosystems nexus

Water-Energy-Food Climate nexus



Water-Energy-Food Climate nexus

Food

Water Energy



Network for Research and Innovation for Trade and Production 

of Sustainable Food and Bioenergy
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Network for Research and Innovation for Trade and 
Production of Sustainable Food and Bioenergy



NSTDA Research Chair Grant 2016

Network for Research and Innovation 

for Trade and Production of Sustainable Food and Bioenergy



NSTDA Research Chair Grant 2016: Extended Network



Sustainable Product Development:
Life Cycle Design for Innovative Riceberry Product

Assoc. Prof. Dr. Rattanawan Mungkung from Kasetsart University



Social LCA: Approach to assess the Social Life Cycle Impacts of Food 
and Bio-Energy Value Chains

Assoc. Prof. Dr. Jittima Prasara-a from Mahasarakham University



Water-Food-Energy Nexus:
Nexus Assessment in Food and Biofuel Supply Chains

Asst. Prof. Dr. Napat Jakrawatana from Chiang Mai University



Water-Food-Energy Nexus:
Nexus Assessment in Secondary Biofuel Supply Chains

Assoc. Prof. Dr. Thapat Silalertruksa from King Mongkut’s University of Technology Thonburi

BECAUSE… EVERYTHING IS CONNECTED



Sustainable Crop Production: Assessing the Ecological Footprint and 
Biocapacity of Thai Agriculture

Assoc. Prof. Dr. Charongpun Musikavong from
Prince of Songkla University



Life Cycle Impact Assessment:
Methodology development for Thailand

Assoc. Prof. Dr. Trakarn Praspaspongsa from Mahidol University



Life Cycle Sustainability Indicators:
Policy-Based Methodology for Thailand

Dr. Naruetep Lecksiwilai from JGSEE, King Mongkut’s University of Technology Thonburi



Water Scarcity Weighting in LCA: Implication of Water Footprint for 
Sustainable Bio-Energy Production

Dr. Pariyapat Nilsalab from JGSEE, KMUTT



Economic LCA: Integrating the economic Analysis to LCA of Bio-energy

Dr. Piyanon Haputta from Thammasat University



Carbon Footprint
Water Footprint
Ecological Footprint
Material Flow Analysis
Life Cycle Impact Assessment

Green GDP
CGE Analysis

Tools for Sustainability Assessment



Network for Research and Innovation
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