Table S1: Summary of reviewed articles to identify the required methodological choices for integrating LCA and TEA
	ID
	References
	Product/System studied
	Key features of the framework
	Integration of other methods
	Process simulation/
optimization, how?
	Objective Function for Optimization
	Sensitivity Analysis

	1
	Larnaudie et al., 2020
	Renewable diesel production through the biochemical transformation of biomass sorghum
	Integration of LCA, TEA and process simulation
	-
	Process simulation based on energy and mass balance
	-
	Scenario analysis considering two yield percentages

	2
	Nagapurkar and Smith, 2019b
	Performance of microgrid-conventional grid integration
	Integration of LCA, TEA, process simulation and optimization
	Artificial Neural Networks
	Genetic Algorithm Optimization
	Minimizing the LCOE
	Based on various carbon tax to the electricity cost

	3
	Zhou et al., 2021
	Naphthenic-based heavy oil - VGO processing
	Integration of LCA, TEA and process simulation
	-
	Process simulation based on energy and mass balance
	-
	Based on various price of non-renewable energy demand and products on the relative change rate of IRR and total GHG emissions

	4
	Li et al., 2021a
	Adiabatic compressed air energy storage system
	Integration of LCA, TEA (investment cost model) and multi-objective optimization
	-
	The Elitist Non-Dominated Sorting Genetic Algorithm (NSGA-II)
	Minimizing investment capital cost, and life cycle environmental impacts
	-

	5
	Mandegari et al., 2018
	Alternative lignocellulosic biorefineries
	Integration of TEA, LCA and process simulation
	-
	Process simulation based on energy and mass balance
	-
	-

	6
	Nagapurkar and Smith, 2019a
	Microgrid system
	Integration of LCA, TEA, process simulation and optimization
	-
	Genetic Algorithm Optimization and Exhaustive Search Algorithm (brute force method)
	Minimizing the LCOE
	-

	7
	García-Gusano et al., 2017
	Renewable diesel production through the biochemical transformation of biomass sorghum
	Developed a robust indicator - The Renewable Energy Security Index (RESI) combining LCA and TEA
	-
	TIMES modelling framework for optimization
	Minimizing total discounted sum of production costs
	-

	8
	Parra et al., 2017
	Power to gas systems as an energy storage technology
	Integration of LCA and TEA indicators with linear interval standardization normalization method
	-
	Optimization method to minimize the levelized cost
	Minimizing the LCOE
	Assessing the impact of key parameters on the result

	9
	Levasseur et al., 2017
	Butanol from integrated forest biorefinery
	Integration of LCA and a TIMES energy system model
	-
	Process simulation
	-
	Based on various input parameters

	10
	Elias et al., 2021
	First and second-generation ethanol plus electricity from sugarcane
	Retro-Techno-Economic-Environmental Analysis (RTEEA) coupled with global sensitivity analysis
	-
	Process simulation
	-
	Global sensitivity analysis was performed through the open library Salib for Python. The screening of significant process variables used the standardized elementary effects (SEE) method and the optimized Morris sampling strategy.

	11
	Li et al., 2021c
	Residential air conditioning sector
	Integration of LCA and TEA (TIMES model)
	-
	Scenario-based simulation
	-
	-

	12
	Abdon et al., 2017
	Stationary electricity storage technology
	Integration of TEA and LCA
	-
	-
	-
	Based on various input parameters

	13
	Kristianto and Zhu, 2017
	Bio-Ethanol supply chain
	Integration of LCA, TEA, process simulation and optimization
	-
	Process simulation and optimization
	Maximizing production and minimizing cost
	-

	14
	Vega et al., 2021
	Polyphenol extraction from red wine pomace
	Multi-Criteria Decision Analysis (MCDA) based on LCA and TEA
	-
	-
	-
	-

	15
	Tang and You, 2018a
	Pulverized coal power plants
	Multi-Criteria Decision Analysis (MCDA) based on LCA and TEA
	AHP and TOPSIS approaches
	-
	-
	Based on various input parameters

	16
	Lan and Yao, 2019
	Agricultural systems
	Dynamic system modelling framework integrating LCA, ABM and TEA
	Agent-based Modeling
	-
	-
	Scenario analysis for various input parameters

	17
	Wang et al., 2020
	Ketone ammoximation production
	Integration of thermodynamic, TEA, and LCA
	Thermodynamics or Kinetic Models
	Process simulation and optimization of reaction conditions
	-
	-

	18
	Kern et al., 2017
	Design of Algal biofuel production facilities
	Integration of LCA/TEA, Real Options Analysis, and deterministic optimization framework
	Real Options Analysis (ROA)
	Deterministic optimization - Mixed Integer Linear Program (MILP)
	Maximizing profit/minimizing cost
	Based on various input prices

	19
	Farzad et al., 2017
	Butadiene production from biomass
	Integration of LCA, TEA and process simulation
	-
	Process simulation
	-
	Sensitivity analysis of the products' minimum selling prices to the primary economic parameters

	20
	Shemfe et al., 2018
	Bio electrochemical systems - Formic acid synthesis
	Integration of dynamic simulation (DS), LCA and TEA
	-
	Dynamic simulation
	-
	-

	21
	Thomassen et al., 2018
	Microalgae biorefineries
	ETEA - integration of LCA and TEA
	-
	Process simulation based on energy and mass balance
	-
	Based various process parameters

	22
	Hu et al., 2021
	Bioconversion of food waste
	Dynamic LCA combined with TEA
	-
	Process simulation
	-
	Based on various input parameters

	23
	Nezammahalleh et al., 2018
	Lipid extraction from microalgae
	Integration of LCA, TEA, process simulation and optimization
	-
	Process simulation and optimization
	Two decision variables - volumetric fraction and lipid percentages of the organic phase in the extraction column
	Assess the impact of perturbations in key process and financial parameters on the selling price and emissions

	24
	DeRose et al., 2019a
	Conversion of lipid algae to renewable fuels
	Integration of LCA, TEA and process simulation
	-
	Process simulation based on energy and mass balance
	Pinch analysis to maximize heat integration and recovery
	Based on various economic parameters

	25
	Luo et al., 2021
	CO2 capture and storage
	Integration of LCA and TEA
	-
	-
	-
	Based on various input parameters

	26
	DeRose et al., 2019b
	Conversion of distiller's grains to renewable fuels and high value protein
	Integration of LCA, TEA and process simulation
	-
	Process simulation based on mass and energy balance
	-
	Based on various model inputs

	27
	Zapata-Boada et al., 2021
	Solvent extraction based biorefinery
	Integration of process design, LCA and TEA
	-
	Process simulation based on mass and energy balance
	-
	Impacts of various economic and environmental parameters

	28
	Shi and Guest, 2020
	Biorefinery
	BioSTEAM-LCA for integrating Biorefinery simulation and TEA and LCA
	-
	BioSTEAM simulation - an open-source platform
	-
	Global sensitivity analysis - Spearman's rank order correlation coefficients

	29
	Li et al., 2021b
	Lactic acid production from Lignocellulosic biomass
	BioSTEAM-LCA for integrating Biorefinery simulation and TEA and LCA
	-
	BioSTEAM simulation - an open-source platform
	-
	Sensitivity analysis to assess the cost and environmental impact drivers using Spearman's rank correlation coefficients

	30
	Huang et al., 2021
	Lithium recovery from geothermal brine
	Integration of LCA and TEA
	-
	-
	-
	Based on various input variables for scenario analysis

	31
	Zhao and You, 2021
	High-density polyethylene plastic waste chemical recycling
	Consequential life cycle optimization (CLCO) framework to integrate superstructure optimization, CLCA, market equilibrium models and TEA
	-
	Optimization of a multi-objective mixed-integer nonlinear fractional programming problem by an inexact parametric algorithm and branch-and-refine algorithm
	Minimizing the unit consequential life cycle environmental impacts and maximizing the unit net present value
	Based on various market-based parameters to find the most influential one

	32
	Gong and You, 2017
	Algal renewable diesel production
	Consequential life cycle optimization (CLCO) framework to integrate multi-objective optimization, process models, CLCA, market models and TEA
	-
	Global optimization of a multi-objective nonconvex mixed-integer nonlinear programming problem by integrating inexact parametric algorithm and branch-and-refine algorithm
	-
	Based on various economic parameters to assess the influence of prices and price elasticities of demand and supply on optimization results

	33
	Tang and You, 2018b
	Municipal solid waste incineration power plant
	Integration of LCA, TEA, AHP, and TOPSIS
	AHP and TOPSIS approaches
	-
	-
	Based on various economic parameters

	34
	Kadhum et al., 2018
	Surfactant addition in cellulosic ethanol process
	Integration of process design, LCA and TEA
	-
	-
	-
	Assess the impact of process parameters

	35
	Basuhi et al., 2021
	Plastic waste management
	Integration of LCA and TEA
	-
	-
	-
	Based on various techno-economic variables

	36
	Chen et al., 2021a
	High-gravity technology for flue gas purification and municipal solid waste incineration fly ash utilization
	Integration of LCA, TEA and TOPSIS
	TOPSIS approach
	Process simulation
	-
	Sensitivity analysis of the effects of the costs and benefits on different economic indicators

	37
	Cho et al., 2019
	CO2-ECBM recovery
	Integration of LCA, TEA and process simulation
	-
	Process simulation based on mass and energy balance
	-
	-

	38
	Falter et al., 2020
	Solar thermochemical fuel pathway
	Integration of TEA, LCA and social LCA
	Social LCA
	-
	-
	Scenario analysis for different production locations, various low-cost production systems

	39
	Do et al., 2022
	CO2 capture and utilization for energy products
	Integration of process synthesis and design, process simulation and modelling, TEA, environmental impact analysis and optimization
	-
	Process simulation and optimization
	Minimizing fuel's unit production cost
	Sensitivity analysis of economic and environmental impacts of different hydrogen sources

	40
	McCord et al., 2021
	CO2 utilization technologies
	A triple helix approach integrating LCA, TEA and social impact assessment
	Social Impact Assessment
	-
	-
	-

	41
	Bressanin et al., 2020
	Biomass gasification and Fischer-Tropsch synthesis integrated to sugarcane biorefineries
	Integration of LCA, TEA and process simulation
	-
	Process simulation based on mass and energy balance
	-
	-

	42
	Nickel et al., 2020
	Wheat-straw based ethanol biorefineries
	Integration of process model, kinetic model, LCA and TEA
	-
	Process simulation based on mass and energy balance
	-
	Sensitivity analysis of bioprocess model parameters using finite difference method

	43
	Ordóñez et al., 2021
	Electro fuels via electrolysis and co-electrolysis
	Integration of process simulation, LCA and TEA
	-
	Process simulation based on mass and energy balance
	-
	Sensitivity analysis to assess the impacts of economic parameters

	44
	Hafyan et al., 2020b
	Levulinic acid production from empty fruit bunch
	Integration of LCA, TEA, HIRA, and optimization
	HIRA, FEDI and TDI
	Process simulation based on mass and energy balance, and Genetic algorithm for multi-objective optimization
	Maximizing net present value, minimizing global warming potential and HIRA
	-

	45
	Ifaei and Yoo, 2019
	Controlled power plant
	Integration of LCA and TEA
	-
	-
	-
	Sensitivity/scenario analysis for various economic, environmental, and combined variables using a parametric applicability analysis

	46
	Koh et al., 2021
	Hybrid energy storage systems
	Three-tier circularity assessment incorporating LCA, TEA and an Eco-efficiency Index
	Eco-efficiency index
	-
	-
	Scenario analysis using various model/input parameters to find the optimized technique

	47
	Mahabir et al., 2021
	Biodiesel production through glycerol upcycling
	Integration of LCA and TEA
	-
	-
	-
	-

	48
	Mainardis et al., 2021
	Sewage sludge pretreatment for biogas production
	Integration of LCA and TEA
	-
	-
	-
	Sensitivity analysis with varying input parameters of highest uncertainty and impact

	49
	Manouchehrinejad et al., 2020
	Stand-alone Napier grass-fired combined heat and power generation system
	Integration of LCA and TEA
	-
	-
	-
	Based on various input parameters

	50
	Palomares-Rodríguez et al., 2017
	Treatment of wastewater from slaughterhouses
	Integration of LCA, TEA and social impact assessment
	Social Impact Assessment
	-
	-
	-

	51
	Pérez-López et al., 2018
	Algal biorefineries
	Integration of LCA, TEA and uncertainties
	-
	-
	-
	Based on various input parameters

	52
	Usack et al., 2019
	Harnessing anaerobic digestion for combined cooling, heat, and power on dairy farms
	Integration of LCA and TEA
	-
	-
	-
	-

	53
	Hafyan et al., 2020a
	Biochemicals from empty fruit bunch
	Integration of LCA, TEA, HIRA, and optimization
	HIRA, FEDI and TDI, fuzzy AHP and TOPSIS
	Process simulation based on mass and energy balance, and Genetic algorithm for multi-objective optimization
	Maximizing profit and minimizing global warming potential
	-

	54
	Resurreccion et al., 2021
	Camelina-derived aviation biofuel
	A high resolution spatially explicit LCA and TEA
	Geospatial analysis for land use, land availability and meteorological conditions
	-
	-
	-

	55
	Rodgers et al., 2021
	Heat integrated aerobic gas fermentation
	Integration of LCA and TEA and process simulation
	-
	Process simulation based on mass and energy balance
	-
	Based on various cost parameters

	56
	Sahoo and Mani, 2019
	Anaerobic digestion system to produce compressed natural gas from organic wastes and energy crops
	Integration of LCA and TEA
	-
	-
	-
	Based on various input and model parameters and scenario analysis

	57
	Salazar et al., 2021
	Instantaneous water heating system for craft beer production
	Integration of LCA and TEA
	-
	-
	-
	Cost benefit analyses were performed to identify the sensitive parameters and measure the profitability of the investment under different circumstances

	58
	Singlitico et al., 2020
	Synthetic natural gas supply chain
	Integration of LCA, TEA and spatially explicit optimization model
	GIS spatial models and location allocation algorithm
	Multi-objective optimization
	Minimizing LCOE and environmental impact of plant
	Based on various input parameters

	59
	Skorek-Osikowska et al., 2020
	Renewable natural gas production systems
	Integration of thermodynamic, TEA, and LCA
	-
	Process simulation
	-
	Based on various economic parameters

	60
	Somers and Quinn, 2019
	Carbon delivery to an algal biorefinery
	Integration of system modelling, TEA and LCA
	-
	Process simulation based on mass and energy balance
	-
	Sensitivity to transportation distance and carbon utilization efficiency and other resource considerations

	61
	Stieberova et al., 2019
	Continuous-flow hydrothermal synthesis of nanomaterials
	Integration of LCA and TEA
	-
	-
	-
	-

	62
	Summers et al., 2021
	Guar gum production
	Integration of LCA and TEA
	-
	-
	-
	Scenario and sensitivity analyses were performed on the process model to evaluate performance with respect to economics and environmental impact.

	63
	Vega et al., 2020
	Efficient use of biomass resources
	Integration of TEA and territorial metabolism LCA (TM-LCA)
	-
	-
	-
	Based on various input/model parameters

	64
	Xin et al., 2020
	Typical intermediate crude refining scheme
	An integrated model called TEA-GHG-OPWM (Techno-economic Analysis and Greenhouse Gases Oriented Plant-Wide Model)
	-
	Process simulation
	-
	Based on various input/model parameters

	65
	Thompson et al., 2021
	Furfural production from sugar beet pulp
	Multi-objective decision making based on TEA and LCA
	-
	Optimization model
	Minimizing the upstream and midstream costs
	Impacts of various input parameters on economic and environmental performances

	66
	Wang et al., 2019
	Energy conversion technologies for agricultural residues
	Integration of LCA, TEA and social impact assessment and optimization model
	Fuzzy AHP
	Optimization method - VIKOR
	-
	Based on various weights
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